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aims to ensure that students:

» gre confident, creative users and
communicators of mathematics,
able to investigate, represent and
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Pearson Mathematics Second Edition is a compelling
research-based series, written by experienced and
practising Australian teachers with the support of
Australia’s leading mathematics education experts.

It has been specifically designed to scaffold students’
fluency development, conceptual understanding,
reasoning and problem-solving skills.




supporting all learners

Differentiation

Pearson Mathematics Second Edition has been written and designed for the needs of the full ability spectrum
of students in Australian classrooms.

Recall—Each chapter begins with a review of assumed
and necessary knowledge for the chapter. For students
needing extra revision, Recall Worksheets are available
for each Recall question, with explanations to refresh
understanding and exercises to practise skills.

Exercises—All Exercises include questions according
. to the Australian Curriculum Proficiency Strands:
EXpC[ndlng brC[CketS Fluency, Understanding and Reasoning. They have
been carefully paced to help students build skills,
develop deep conceptual understanding and apply
learning. Every Exercise also has ‘Open-ended’

questions to encourage students’ creative thinking
and ability to communicate mathematics effectively.

Navigator Navigator—Three optional graded pathways
1,2,3,4,5,6,7,10, 12, 13,16, 2(a,b),4,5,6,7,8,9,10,12,13, 2(a, b), 4 (a),5(a), 6 (a), 7 (a), 8, . . .
19,22 14,16,19, 20,21, 2 9,10, 11,14, 15, 16,17, 18, 19, through every Exercise, with every question rated

20, 21,22, 23 o
as Foundation, Standard or Advanced level.

Challenge—Every chapter includes a full page Challenge

Chdllenge 4 section for early finishers and advanced students.

Regular revision and reinforcement

Pearson Mathematics Second Edition has a broad range of cumulative and chapter-based revision.

Half-time—A mid-chapter review of chapter

Hd].f'tlme 3 content so far.

Chapter review—An end-of-chapter thorough review

Chapter reView of chapter content.

Mixed l'eVieW Mixed review—Cumulative revision that mixes content

from previous chapters.
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Encouraging mnquiry

and problem solving

Investigation Exploration Spreadsheet

These are scaffolded to be accessible to all learners C[nd CAS
and structured following a 5e+ format.

Pearson Mathematics Second Edition
understands the importance places of students

Invesﬁgdtj_on developing technological literacy. Explorations

with CAS technology and spreadsheet
software allow students to learn and practise
their technical proficiency, while also helping
to develop students’ deeper understanding
of the mathematical concepts covered.

ﬁ

Problem solving,

Exploration Spreadsheet

Exploration CAS

Exploration Coding

PU_ZZ]_eS C[nd GC[meS Algorithmic thinking is an increasingly relevant
component of mathematics education for the
These are located throughout every chapter 21st century. Algorithmic thinking and coding tasks
and give students fun opportunities to develop encourage learners to understand and develop
their problem-solving skills and logical reasoning. reasoning skills with computational procedures,

algorithms and logical problem-solving, exploring a
coding environment within a mathematical context.

Exploration Coding
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Redal-life contexits

and engagement

Exploration Task and STEM

Home Page

Practical contexts provide useful learning Anticipate the ‘Why learn this?' question and
opportunities and natural pathways into interesting, provide a motivating entry into every new
relevant mathematics. chapter topic, including discussion-provoking
Exploration tasks are rich tasks that encourage Forum questions.

student engagement, questioning and creative
thinking. STEM activities allow students to explore
topics related to Science, Technology, Engineering
and Design with a Mathematics perspective.

Exploration Task

Exploration STEM

Pearson Mathematics Second Edition has been designed to capture students’ interest,
with the incorporation of Maths 4 Real, Gamespace and more.

Scenarios that help students make Skill consolidation and reinforcement wrapped up

connections with mathematics in the real world. in fun and quirky scenarios, including multi-player
maths board games and solve-the-riddle,
find-the-clue tasks and games.
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In this method,

You can then
copy the part of the image in each grid separately. For example, if the image s
an8om Tomx1

each square will be 10 cm x 10 cm.
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Whole

numbers

It's a Santa stampede! Another Guinness
World Record, this time for ‘the largest
gathering of Santa Claus'. (18 112 of them)!)

For decades, Guinness World Records has resources we use. Every day, people need to
been recording extreme and bizcrre fects, find totals, work out differences, divide
including ‘'the most cockroaches ecten inone  quantities, ond make estimates. To live in this
minute’ (36), and ‘the most consecutive world, you need to be able to work with
skateboard frontside ollies off a half-pipe numbers!

ramp’ (348). The book itself holds the record
for being the best-selling copyrighted series of
all time. People are fascinated to know the Forum

most, the biggest, the fastest and the tallest. Is it importo:nt to keep ‘world records’?

To keep records, you need a system of If so, then what kinds of of achievements
numbers to count, order, measure cnd should records be kept for?
calculcate with. People also need numbers for

What other kinds of records are good
our persondl lives: how much money we to keep?

spend, save and earn; how far and how often
we travel; and how much of the Earth's

Why learn this?

You are buying two $18 T-shirts and a $65 pair of jecns. Will $100 be enough? If you swim

12 laps of a 50 metre pool 4 times a week, how many metres per week is that? Working with
numbers means more than just being able to add, subtract, multiply and divide. It means
being able to choose which skill to use, to estimate and round numbers, and to have arange
of mental skills so that you con work things out efficiently ond accurately.

After completing this chapter you will be able to:

e choose and use a range of mental strategies for calculations

¢ understand how the properties of numbers can be used to calculcate efficiently
¢ interpret and work with numbers in index form

e estimate answers to problems using estimating and rounding strategies

e apply the order of operations

e solve problems involving whole numbers.

1 Whole numlbers



Recall

Prepare for this chapter by attempting the following questions. If you have difficulty with a
question, you can download a Recall Worksheet from the eBook or the Pearson Places website.

1 What is the place value of the red digit shown?

(@) 45783
A eight B tens C eighty-three D hundreds
(b) 1264184
A two B hundreds C ten-thousands D hundred-thousands

2 (a) Rearrange the following numbers in ascending order (from smallest to largest).
567, 4500, 0, 74, 11100, 6008, 12, 602
(b) Rearrange the following numbers in descending order (from largest to smallest).
1200, 204, 987, 2196, 240, 95, 2400, 1010

3 Find:
(@) 50000 + 6000 + 800 +90 + 5 (b) 7000000 + 20000 + 5000 + 70 + 3
4 (a) Round 1245 to the nearest:
(i 10 (i) 100 (iii) 1000
(b) Round 8983 to the nearest:
(i) 10 (i) 100 (i) 1000
5 Find:
(@ 3x2x3 (b) 5x3x3x%x2 (c) 2x2x2 (d) 10x10x10x10
6 Set out these calculations in your preferred way and work out the answers.
(a) 456 +56 (b) 16 +2047 (c) 90+1267 + 341
7 Set out these calculations in your preferred way and work out the answers.
(@) 298-123 (b) 854 —227 (c) 1406 — 249
8 Set out these calculations in your preferred way and work out the answers.
(@) 45x7 (b) 134 x5 (c) 34x95
9 Set out these calculations in your preferred way and work out the answers.
(@) 844 +4 (b) 3708 +9 (c) 897+7

Exploration Task

You can download this activity from the eBook or the Pearson Places website.

The root of the problem

In this activity, you will explore the relationship between square roots and the
geometric properties of squares.

4 PEARSON mathematics 7 2ND EDITION



Mental strategies

This section looks at some strategies that are useful for doing calculations in your
head. Try writing them out first, before you do them only in your head. You might find
some methods easier than others, or you might have different strategies of your own.
That’s okay—people are different in the way they like to approach things.

Strategy 1—Make easy numbers
This strategy uses these two properties of numbers:
1 The order in which you add or multiply any two numbers does not change the result.

For example: 2x3=6 and 3x2=6

S S S S

4+5=9 and 5+4=9 I The word ‘commutative’ comes

| from the Latin word commutare,

This is known as the commutative law. | which means to

. . . i |
2 The order in which three or more numbers are added, or the order in | switch or changel

which they are multiplied, also does not change the result. RS

In the following examples, brackets are used to show which pair of
numbers is added or multiplied first.

Multiplication:

(2x3)x5 and 2% (3xD) e
=6Xb =2x15 (
=30 =30
Addition:

6+7)+8 and 6+ (7+8)
=13+38 =6+15
=21 =21

This is known as the associative law.

It is important to understand that the commutative and associative laws do not apply to
subtraction and division, which both need to be worked from left to right.

For example: 9-5)-4 but 9-(5-4)
=4-4 =9-1
=0 =8
(40+10)=+2 but 40+ (10+2)
=4+2 =40+5
=2 =8

The order in which you add numbers and the order in which you multiply numbers does
not change the result. The order only changes the result for subtraction or division.

You can use the commutative and associative laws to‘shuffle’ or rearrange the calculation to
create multiples of 10, which are easier to add and multiply.

For example:

7+9+3isthesameas: 3+7+9 5% 37 x 2 is the same as: 5x2x%x37
=10+9 =10x 37

You can also split one number into two parts, then use the associative law to add one part to
the other number to create a multiple of 10.

1 Whole numlbers



For example: 135 + 46
=135+ 5 + 41 (splitting 46 into 5 and 41)
=140 + 41 (adding 5 to 135)

Worked example 1

Calculate the following using the ‘make easy numbers’strategy.

(@ 7+32+13 (b) 2x13 x5 (c) 293 +568
Thinking Working
(@ 1 Rearrange the addition to form‘easy’ (a) 7+3%2+13
numbers, such as multiples of 10. =7+13+32
2 Perform these calculations first. =20+32
3 Complete the question. =52
(b) 1 Rearrange the multiplication to (b) 2x13x5
form’easy’ numbers, such as =2x5x13
multiples of 10.
2 Perform these calculations first. =10 %13
3 Complete the question. =130
() 1 Splitone numberinto two parts, then  (¢) 292+ 568
add one part to the other number to =293+ 7+ 5061
create an‘easy’ number. (Here, we =300 + 561
have split 7 away from 568 and added
it to 293.)
2 Perform the calculation to complete =801

the question.

Strategy 2—Use the distributive law

This strategy uses a property of numbers called the distributive law. The distributive law lets
you multiply a large number by splitting it up into 10s and 1s (or 100s, 10s and 1s), multiplying
each part separately, then adding or subtracting each of the products.

(When two numbers are multiplied together, the result is called the product.)
For example, you can split 7 x 16 into 7 lots of 10 plus 7 lots of 6.

You can represent the multiplication in an array diagram:

7% 16 , 16 |
=7x% (10 + 6) (because 16 =10 + 6) ' 10 6 '
=7%x10+7x6 0000000000 o000000

0000000000 o000000
=70+42 ec000000000 o000000
70000000000 + 0000007
=112 e000000000 o000000
0000000000 o000000
0000000000 000000

6 PEARSON mathematics 7 2ND EDITION



The distributive law

Explore visually how the distributive law works with
changing numbers.

D e —

|
|

Go to the eBook or the Pecrson Plcces website to cccess
this interactive.

EnTE
Loy

%_

|

The distributive law means that 7x 16 =7 x 10+ 7 X 6.

In a similar way, you can write 19 as 20 — 1, or 28 as 30 — 2. For example, you can split 7 x 28
into 7 lots of 30 minus 7 lots of 2.

You can represent this multiplication as an array diagram (the number subtracted is on the
right of the dotted line).

7 %28 | 30 |
=7x(30 - 2) (because 28 =30 — 2) 28 52
00 0000000000000 0COGCOCOGEOCEOGOEOGOEOGOEOGOEOSEOONOH,
:7X3O_7X2 00 000000000000 00CCOGEOOGNOGIOGOOEOOOO!
=210- 14 7eceecesceesescescessescesceses
=19 cccc0ccc0000000000000000000 0
............................:

To multiply a large number, split it up into 10s and 1s (or 100s, 10s and 1s).
Multiply by these separately, then add or subtract each of the products.

Worked example 2

Evaluate the following using the distributive law.

(@) 7x22 (b) 15%9
Thinking Working
(@ 1 Splitthe number you are multiplying  (a) 7 x22
by into 10s and 1s, writing it in =7%X(20+2)
brackets.
2 Multiply the 10s and the 1s by the =7X20+7x%2
number in front of the brackets. =140 +14
3 Add the two products together. =154
(b) 1 Round one of the numbers to the (b) 1Bx9
nearest multiple of 10, then write it =15 % (10 -1)

as a subtraction in brackets. Here,
you write 9 as (10 — 1).

2 Multiply the numbers inside the =15Xx10 -15 X1
brackets by the number in front. —HB0=5
3 Complete the subtraction. =125

1 Whole numbers
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W) Mental strategies

Navigator

1 (columns 1-2), 2 (columns 1-2), 1 (columns 2-3), 2 (columns 2-3), 1 (column 3), 2 (column 3),
P. 3 (columns 1-2), 4 (a—g), 5, 6, 11, 3 (columns 2-3), 4 (column 1), 5, 3 (column 1), 4 (column 2), 5, 6,
5

12,13,15 6,8,10,11,12,13,14,15,16,17 7,8,9,10,11,12,13, 14, 15,16,
17
Fluency
m 1 Calculate the following using the ‘make easy numbers’strategy.
(@ 5+32+5 (b) T+28+9 () 7+24+33
(d 2x9x%5 (e) 5x7x2 (f 5x18x2
(9) 8+23+42 (h) 15+57+35 (i) 64+79+56
() 5x6x%x2 (k) 4x6%5 () 2x42x5
(m5x7x%x6 (n) 5x3x8 (0) 5x14 x4
(p) 47+73 (@) 124 +56 (n 211+169
(s) 37+128+63 (ty 77+78+23 (u) 89+116+11
m 2 Evaluate the following using the distributive law.

(@ 2x13 (b) 4x12 (c) 2x43
(d) 3x13 (e) 3x42 (f 3x24
(@ 17x9 (h) 19x8 (i) 49x6
() 6x31 K) 7x52 () 5x43
(m) 99 x 9 (n) 77x3 (o) 57x38
(p) 14x11 (@ 15x13 (n 16x12
(s) 101x38 (t) 113x5 (u) 124 x11

3 Use any appropriate mental strategy to work out the following.
(@ 33+4+7 (b) 135+ 45 (€) 2x24x5
(d 4x7x%5 (e) 3x85 (fH 5x199
(@) 23+41+57 (h) 347 +156 (i) 335-170
() 8x9x5 (k) 14x7 N 21x9
(m) 103 x 6 (n) 22x11 (0) 3x194
(p) 147 +213 (@ 19x14 (n 4x7x15

Understanding

4 Use your calculator to find whether each equation is true (T) or false (F). If it is true, then
state which law makes it true: commutative law, associative law or distributive law.

(@) 435 x 543 =543 x 435 b) 24+6=6+24

(C) 24 + (45 + 76) = (24 + 45) + 76 (d) 325— (85— 75) = (325 - 85)— 75
(e) 45 x (53 x 26) = (45 x 53) X 26 f) (48+6)+2=48+(6+2)

(@) 45 x (53 +26) =45 x 53 + 45 x 26 (h) 45 x (53 — 26) = 45 x 53 — 45 x 26

() 45+ (53 x 26) = (45 + 53) x (45 + 26)
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11

Choose the correct answer to the following question. / \

| When two numbers
23 x 7 could be calculated by: I are multiplied together,

I the answer is called

A multiplying 3 and 7, then adding 20 i the ‘product’!

B multiplying 20 and 7, then adding 3
C multiplying 20 and 7, multiplying 3 and 7, then adding the products together
D multiplying 20, 3 and 7 all together.

Bilal has completed the first 3 stages of a bike rally. He rode 87 km in Stage 1,
95 km in Stage 2, and 63 km in Stage 3. Use mental strategies to calculate:

(@) the total distance that Bilal has ridden so far
(b) how far Bilal still has to ride, if the total rally distance is 480 km.

Year 7 students at Mountain View
Secondary College are doing a project to
improve their environment. Each student
will plant 5 seedlings of a native plant.
Use a mental strategy to calculate how
many seedlings will be needed for

8 classes of 25 students.

Jason is saving $8 every week for some
new cricket gear. Use mental strategies
to calculate:

(@ how much Jason has saved after
17 weeks

(b) how much he still has to save if the cricket gear he wants costs $189.
Carlos is monitoring traffic on a busy road. Twelve cars go past him in 1 minute.

(@) Use a mental strategy to calculate how many cars Carlos can expect to go past in
1 hour, based on his 1 minute count.

(b) List two reasons why the actual number of cars might be more or less than your fTTTT T ~

answer to (a). | There are 52 weeks

\
|
| in ayear, so there are :
Jessica earns $5 every time she walks her neighbour’s dog. If she walks the dog 3 times a | 26 weeks in 6 months. !

week, how much will she earn in 6 months?

Alicia is ordering stationery for her office cupboard. Use mental strategies to calculate the
cost of each of the following, in dollars.

(@) 8 notepads at 98 cents each
(b) 3 gluesticks at 77 cents each

(c) 12 pens at 59 cents each

(d) 5 boxes of paperclips at 82 cents each

Reasoning

12

Below are some mistakes made by students on a test, and their explanation of the method
they used. Write what each student has done incorrectly and what the answer should be.

(@) 21 x7=161.Kate: ‘I multiplied 7 by 20, and this gave me one less lot of 21 than
Ineeded. So, then I added 21.

(b) 35x 3 =140. Sam: ‘I doubled 35, then doubled my answer to get 140.’

(c) 256 — 65 =209. Leah: ‘I first subtracted 56 to get back to 200, and then added the
remaining 9.’

1 Whole numbers
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Four students were asked to write a mental
maths strategy for calculating 9 x 29. Here
are their suggestions:

Alex: 10x29-29  Indrah: 10 x29 -9
Khalid: 9x30-9  Lucy: 9 x30-30

(@ Who has written a correct strategy?

(b) Why do two different strategies give
the same answer?

(c) Explain what is wrong with the other strategies.

14 Rosa writes her calculation of 23 X 75 as a‘long multiplication’, as shown. 2%
Evaluate 23 x (70 + 5) using the distributive law. Use your solution to explain 75
why Rosa’s‘long multiplication” gives the correct answer. 15

1610
1725
Open-ended
15 Tranh is in the hardware shop buying some supplies. He has 5 picture hooks, which are

16
17

28 cents each, 12 curtain rings, which are 15 cents each, and a small hammer costing $6.
As he walks to the checkout, Tranh wonders if he has enough money, as he only has $10
in his pocket. Describe the mental calculations Tranh could do to be sure he has enough
money to pay for his items. Is $10 enough?

Describe how you could use a calculator to work out 11 x 23 if the “1” key was broken.

Brendan has conducted a survey of the number of pets owned by each member of his
class. His results are: 2,2,2,1,1,2,3,3,2,2,1,4,1,3,5,2,4,1,2,1,3,2, 1.

Brendan has been trying to use his calculator to add up his list of numbers, but he keeps
losing his place in the list. Suggest a method that Brendan could use to organise his
numbers and use his calculator more efficiently. Use your method to add up Brendan’s list.

. PEARSON mathematics 7 2ND EDITION



Indices

Square numbers

Square numbers (or perfect squares) are numbers that can be represented by squares
of different whole number side lengths, as shown below. 1, 4, 9, 16 and 25 are
square numbers.

5th
Ath square
3rd square number
ond square number
ist square number
square number
number
[
1 4 9 16 25
1x1 2x2 3x3 4x4 5x5

The number of small squares in each larger square is equal to the number of smaller squares
along one side, multiplied by itself. You can think of it as multiplying the length and width
of the larger square.

There is a shorthand way of writing square numbers. For example, 16 is equal to 4 x 4 and can
be written as 4. The small ‘2" means that two 4s are multiplied together. We say 47 as ‘four
squared’.

You can write the sequence of perfect squares as:

17,022, 3, 4, 55 6, T
=1 4 9 16, 25 36, 49 ..
Cube numbers

Cube numbers (or perfect cubes) are numbers that can be represented by blocks arranged in
a cube pattern, as shown below. 1, 8, 27 and 64 are cube numbers.

5th
4th C“bbe
cube number
3rd
number
cube
2nd
number
1t cube
cube number
number ﬁ
1 8 27 64 125
ITx1x1 2x2x%x2 3x3x3 4x4x4 5x5x5

The number of smaller cubes in each larger cube is equal to the number of smaller cubes along
one side, multiplied by itself, and itself again. You can think of it as multiplying the length,
width and height of the cube.

(Notice that when a number is cubed, the number is written out three times.)

Using shorthand, you can write the number 8 as 2 x 2 x 2 or 2%, The small ‘3’ indicates that
three 2s are multiplied together. We say 23 as‘two cubed’.

You can write the sequence of perfect cubes as:
13, 2% 3, 4 5.
=1, 8, 27, 64, 125,...

1 Whole numbers
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To’square”a number, multiply it by itself:
6°=6x6
=36
To’cube’a number, multiply it by itself and itself again, so that the number is written
three times in the multiplication:

P=4x4x4
=64

Do not confuse 42 with 4 x 3.

Square roots and cube roots

Finding the square root or cube root of a number is the reverse of squaring or cubing a
number. For example, the square root of 16 is the number that gives 16 when multiplied by
itself. In this case, that number is 4, because 42 = 16. We write /16 = 4, where the symbol J
means ‘the square root of”. The cube root of 8 is 2, because 2° = 8. We write 3/8 = 2, where
3/ means ‘the cube root of’.

Only the roots of perfect squares and perfect cubes are whole numbers. Many roots are not
whole numbers and a calculator can be used to find them.

Index notation

You can extend your knowledge of square numbers and cube numbers to write other large
numbers produced by repeated multiplication, by continuing the pattern.

If: 32=3x%3 (=9)

and 3¥=3%x3x3 (=27)

then, 3*=3x3x3x3 (=81)
3=3x3%x3x3x%x3 (= 243)

This notation is called index form. The number being multiplied repeatedly is called the base.
The number written up high to the right of the base is called the power, or index. (The plural
of index is indices.) The index tells you how many times the base will appear when written in
expanded form (that is, written as a series of multiplications).

Index form:

4 -«— index (power)
5 ~«—— base

Expanded form: 5 x5 x5 x5

Say: ‘5 to the power of four’, or ‘5 to the fourth’or ‘base 5, index 4.
The value of 5% is 625.

Any number to the power of 1 is itself. 5! = 5.

PEARSON mathematics 7 2ND EDITION



Worked example 3

Write each of the following numbers in expanded form, then find its value.

(a) 4° (b) &°
Thinking Working
(@) 1 Identify the base and the index. (a) 4°=4x4x4

Multiply the base by itself according
to what the index is.

2 Perform the multiplication. =04

(b) 1 Identify the base and the index. (b) 8°=8x8x8x6%x8
Multiply the base by itself according
to what the index is.

2  Perform the multiplication. =22765

Indices on a calculator

Most calculators have a key to help you work with indices. It usually looks like or

. For example, to calculate 124 you would enter: n n n =
or (KID GE (4 ] - |

Some calculators also have an key and an key for calculating square and cube
numbers. For example, to find 172, you could enter: n B
To find 23, you could enter: n =

The n or key can also be used to calculate squares and cubes.
Square roots and cube roots on a calculator

Scientific calculators have a square root key, which usually looks like this: .
To find the square root of 256, you would enter: n n n =
(If you try this, you should find that the answer is 16.) For some calculators, you may need to

enter the number first, then the key.

To find a cube root on the calculator, use the key.To find the cube root of 512, you could

enter: n n n n B (If you try this, you should find that the

answer is 8.)

Powers of 10
The number system that we use for counting is based on powers of ten:

10'=10

102=10x 10 =100

103=10x 10 x 10 = 1000

104 =10 x 10 x 10 x 10 = 10 000 and so on.

Here, the word ‘power” means the actual value of the number in index form.
So, the first four powers of 10 are: 10, 100, 1000, 10 000.

Notice that when you write the value of the number in index form, the number of zeros is the
same as the index. For example, 103 has an index of 3, and its value 1000 has 3 zeros.

1 Whole numbers
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W] Indices

Navigator

1, 2 (columns 1-2), 3, 1, 2 (columns 2-3), 3, 1, 2 (j-r), 3 (column 2),

4 (columns 1-2), 5, 6, 7, 4 (columns 2-3), 5, 6, 7, 4 (column 3), 6, 7,

8 (columns 1-2),9,10,11,12(a), 8 (columns 2-3), 9, 8 (columns 3-4), 9,

18, 14 (column 1), 15, 17, 10 (columns 1-2), 11, 12, 13, 10 (columns 2-3), 11, 12, 13,

18 (columns 1-2), 19, 20, 23,24, 14 (column 2), 15, 16 (a-b), 17, 14 (column 3), 15, 16, 17,

27 18 (columns 2-3), 19, 20, 21,23, 18 (column 3), 19, 20, 21, 22, 23,
24, 26, 27 24,25, 26

Answers
p. 647

Equipment required: calculator

Fluency
1 Write whether each statement is true (T) or false (F).
(@) 3?can be said as‘two cubed'. (b) 37 can be said as‘three squared’.
(c) 3° can be said as‘three to the power 5. (d) 3% is in index form.
() 10x 10 x 10 is in expanded form. () 25is a perfect square.
(@) 10is a perfect square. (h) 64 is not a perfect square.
() 64 isa cube number.

2 Write each of the following numbers in expanded form, then find its value.

(@) 42 (b) 10° (¢ 10°
(d) 3° (e) 1° M 5
(@ 2° (h) 2* M 2°
0 1° (k) 07 o 10°
(m) 6* (n) 5° () 8°
(p) 11° (@ 12¢ " 14°

3 Write each of the following in index form.
(@) 8x8x8
() 12x12x12x12x12

(b) 4 x4x4x4x4x4
(d) 16 x16x16x16x16Xx16x16X16X16

(e) seventeen cubed
(9) eight to the power of 4
() base 11, index 7
4 Find the value of each of the following.
(@) 4 (b) 6°
(0) 8 (e) 7°
(9) seventeen squared
() 5x10? (k) 4x10°
(m) 2 to the power of 10

(h) fifty cubed

(n) 3 to the power of 9

() nineteen squared
(h) thirteen to the power of seven

() base9,index 6

() 9*

M 15°

() the cube of 4
) 10°x2

(o) base 1, index 8

5 Write in words how you could say each of the following.

(@) 5° (b) 312
(e) 4° ® 9°

PEARSON mathematics 7 2ND EDITION

(@) 27°
() 77

¢ 3°
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6 If 1is the first square number and 4 is the second, write the 5th, 6th and 7th square
numbers.
7 If11is the first cube number and 8 is the second, write the 4th, 5th and 6th cube numbers.
8 Baluate ( 45 means tho cubo oot |
(8 25 (b) /49 (c) /100 (d) 121 | of5.tdoesnotmean |
@ /i 0 0 (@) /4900 (h) /400 2 !
M 8 0 64 (k) %/1000 0 A1
(m) 30 () 3/125 (0) /8000 (p) /27000 >
9 (a) In2°=8, the base number is: " 2 = 4
A 2 B 3 CcC 6 D 8 V | Vr
(b) The square of 5 is:
A 22 B 10 C 25 D 125
(c) The cube root of 729 is:
A 9 B 27 C 243 D 2187 j
Understanding i
10 Evaluate the following without using a calculator.
(@) 1*+22 (b) 2°-1° (c) 3*-2¢
(d) 2°x2? (e) 2°x2* f 3°x3°
(@ 2°+5%-6° (h) 10%+32—43 i) 5>-1°+33
11 Write whether each of the following is true (T) or false (F).
@ 2Yis greater than 10°. (b) 2°x24=27
© W5*=52 (@ ~20=2°
(€) /2 is a whole number. (® /121 is a whole number.

12

13

(@) 2/1000000 is a whole number.
(a) Arrange these numbers in ascending order:

45, 54/ 1200/ 103, 46, 55

e ———————————

\
Ascending order means
from smallest to largest.
Descending order means
from largest to smallest.

/
|
|
|
|
|
|
\

|
|
|
i
(b) Arrange these numbers in descending order: I
1002 105 11000 0100 32 23

(@) Write two numbers between 5 and 40 that
are both even and square.

(b) Write two numbers between 30 and 90 that
are both odd and square.

14 Evaluate these with your calculator, using the most efficient method possible:

@ 16°—4096 (b) 21% - 4481 (©) 15*=5625
(d) 36°x53 e) 14*x14 M 19°x21
(g 212+218 (h) 319+ 12¢ i 4°+31

1 Whole numbers 15



15 Only the square roots of perfect squares are whole numbers. Square roots of other
numbers are in between the perfect square roots (they are decimal numbers). For example,
J16 =4 and /25 =5, s0 /20 would be between 4 and 5. Find which two consecutive
whole numbers the following are between. (Consecutive numbers come one after the
other, e.g. 8 and 9.)

(a) /10 (b) /5 (©) /20 (d) 62
(&) ~/99 M 2 (@ /70 (h) /108
16 Arrange the following in ascending order.
(a) 2, /64, 5, V49 (b) 7% %/125, 9, /60
() /8,10, /90, 4° (d) /80,8 /105, 3°
17 (a) Complete the following table of the powers of 10.
Index form | Expanded form Value
10! 10 10
102 10 x 10
10° 1000
10*

(b) For each row of the table, compare the index numbers in the first column with the
number of zeros in the third column. Describe the pattern.

18 For each of the following, find the missing power of 10.

(@) 20000 =2 x 10" (b) 400 =4 x 10" (c) 5000 =5 x 10"

(d) 300000 =3 x 107 (e) 80=8x 10" (f 7000000 =7 x 10"

(@) 150000 = 15 x 10" (h) 91500 =915 x 10" (i) 2340000 =234 x 10"
Reasoning

19 (a) Use your calculator to work out 52x5%and 5 x5 %5 x5 % 5.
(b) Now, try it with 23 x 26 and 2 x2x2x2x2x2x2x 2 X 2.
(c) What can you conclude?

20 How many whole numbers have the value of their square root in between:

(@ 2and3 (b) 5and 6 (¢) 8and 9?

21 (a) Use your calculator to answer true (T) or false (F) for each of the following statements.
(i) 4°is bigger than 6* (i) 2'is bigger than 102
(i) 3”is bigger than 9° (iv) 197 is bigger than 2

(b) Look at your answers for part (a). Then, without using your calculator, answer true (T)
or false (F) for each of the following statements.

(i) 9%is bigger than 8’ (i) 21%is bigger than 100

16  PEARSON mathematics 7 2ND EDITION



22 (a) The number 10'%’ was named a‘googol’ by Milton Sirotta, the 9-year-old nephew of

the mathematician Edward Kasner.
(i) How many 10s are multiplied together to give a googol?
(i) How many zeros would follow the 1 in a googol?

(b) If you raise the number ten to the power of a googol, you get a number called
a googolplex.

(i) How many 10s are multiplied together to give a googolplex?

(i) How many zeros would follow the 1 in a googolplex? How much time do you
think you save by writing a googolplex in index form?

23 (a) Complete the following.

112 = 1112 = 11112 =

(b) Look at the pattern in part (a) and, without using a calculator, copy and complete
the following.

11111%2=___ 111111%= 11111112 =

Open-ended

24 The number 1 is a perfect square and also a perfect cube, because 1=1x 1 =12 and also

25

26

1=1x1x1=15

The number 64 is a perfect square and also a perfect cube, because 64 = 8 x 8 = 8% and also
64=4x4x4=4

(@) Write 64 as a power of base 2, in expanded form and also in index form.
(b) Write 729 as a power of base 3, in expanded form and also in index form.
(c) Show that 729 is a perfect square and also a perfect cube.

(d) Write 4096 as a power of base 4. Show that 4096 is a perfect square and also a
perfect cube.

(e) Can you find any larger numbers that are perfect squares as well as perfect cubes?

Use the digits 1, 2 and 3 to create at least three numbers that ,— =77 77777777 >

\
| .
are greater than 500. | Useindex numbers |
| to create large numbers
(@) A number has two digits when it is squared and three | using small numbers. |

digits when it is cubed. What might be the number?

(b) A number has three digits when it is squared and four
digits when it is cubed. What might be the number?

1 Whole numbers
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27

y IT’S EASY, JO. A
HEY MINA, WHAT DOES 35® MEAN?

THE 2 MEANS YOU HAVE TWO
WHAT’S THE LITTLE 2 FOR? 35s. SO, THE ANSWER IS 70.

YOU JUST DOUBLE
THE NUMBER.

0
‘

— e

(@) What is wrong with Mina’s explanation? Write a better explanation that Mina could
give to Jo.

(b) What did Jo get right? Why is this right, even though the explanation is wrong?

Teacher’s age

Cheryl, who is a teenager, is curious about her maths
teacher's age.

‘Well', said the teacher, Right now the second digit of my age is a
square number ond the product of my age’s digits is a cube
number. In ten years’ time, my age will be a square number.
Twenty-five years from now my age will be a number that is
cubed.’

‘T know your age,” Cheryl said with confidence. 'It's also
interesting that the difference between our ages is one more
thon an odd number that
is squared.’

Strategy options

How old is the teacher? * Guess and check.

e Make a table.
How old is Cheryl?

e Work backwards

e Test all possible combinations.

18  PEARSON mathematics 7 2ND EDITION



Investigation

How many squares on a

chessboard?

Equipment required: graph or grid paper

The Big Question

A chessboard is an 8 x 8 grid of squares. What is the total

number of squares on a chessboard?

Engage
1 How many squares are in this 3 x 3 grid?
People who are tricked by this puzzle
forget there are squares of more than

one size. Also, several squares overlap
each other.

By copying the grid and shading, show that
there are 14 squares of three different sizes in

the 3 x 3 grid.

Explore

2 To solve a puzzle like this, it helps to have a system.
Use your results from 1 to fill in the following table.
The 1 x 1 and 2 x 2 grids have been done for you.

Number of squares of each type

length
1 unit

length
2 units

length
3 units

Grid size

1x1
1
O
2%x2
H|
3x3

Side of | Sideof | Sideof | Side of

4 units |in whole

Total
squares

grid

3 Now, extend the system of counting the number of
squares of each size to work out how many squares
there areina 4 x4 gridand a5 x5 grid ... up to an
8 x 8 grid (a chessboard). Extend your table to record
the number of each size of square, and the total
number of squares in each grid.

Strategy options

® Draw a diagram.

e | ook for a pattern.

e Break problem into manageable parts.

Explain
4 Describe any patterns you can see in your table of

results. Consider the numbers of each size square in
a grid and how this changes as the grid gets larger.

Elaborate

5 State your answer to the Big Question. Present your
results so that they clearly show how you arrived at
your answer.

6 Use your pattern to predict the total number of
squares on: (a) a 10 x 10 grid (b) any size grid.

Evaluate

7 (a)

(b)

Consider how you worked on this investigation
and the methods you used. Describe the strategy
or method you used to make sure that you
counted all the squares. How confident are you
that your answer is correct?

Did any of your methods or strategies change as
you went? Did you develop any shortcuts that
made your working easier? What were they?

Extend

8 Using a similar method, work out
how many triangles there are in
this pattern.

1 Whole numbers

19



Maths

Real Numbers

around the world

Throughout history, different groups of people
have developed different systems and symbols
for numbers. Some of these number systems
travelled around the world as people migrated
and traded, while other number systems were
only used by small groups.

The Hindu-Arabic system
012 3 456 7 809

You should be familiar with these ten number
symbols that are used to represent numbers,

the digits from 0 (zero) to 9 (nine). These symbols
come from the ‘Brahmi numerals’, which were
used in India from around the 3rd century BCE.
They were adopted and modified by Arabic traders,
who brought them to Europe during the Middle
Ages. Because of this history, this number system
is called the ‘Hindu-Arabic system’.

An early version of the Brahmi numerals are

shown in the second row of the table below.

They evolved over time to become the more familiar
Hindu-Arabic number symbols in the top row.

1 2 3 4 5 6

—|=|=|¥|F]|e

The Roman system

The ancient Romans used letters as their symbols
for numbers. Roman numerals are still sometimes
used today for clocks, monuments and other
situations where people want numbers to seem
more ‘historical or significant.

7 8 9
121917

1 2 3 4 5 6 7 8 9
I II III IV VvV VI VII VIII IX

10 50
X | L

100 500 1000
C D M

PEARSON mathematics 7 2ND EDITION

In Roman numerals, letters are written next to
each other to add them together. For example,
Il meansI+I=1+1=2.Inthe same way, XV
means X +V =10+ 5= 15. You always write the
higher-value numerals before the lower-value
numerals.

However, in Roman numerals you can also write a
letter I, X or C before a higher value letter to take
it away from the higher value. The rule is that you
can only subtract a Roman numeral like this from
the next two higher-level Roman numerals. For
example, IVmeans V—-I=5-1=4.In the same
way, IX means X-1=10-1=9. However, 49 is
not IL. Instead, 49 is XLIX, made up of XL for 40
and IX for 9.

So, I can be subtracted from V and X, X can be
subtracted from L and C, and C can be subtracted
from D and M.

39 is XXXIX
(10+10+10+9)

2644 is MMIDCXLIV
(1000 + 1000 + 500 + 100 + (50 - 10) + (5 - 1))

1 Write these numbers using Roman numerals:
(a) 8 (c) 439 (b) 84 (d) 1975
2 Calculate the following. Write your answers
using Roman numerals.
(a) XXIX + CLII
(b) MDCCLX - MCDXCIX

3 What is the largest Roman numeral you
can make that uses one of each of the
different symbols: C,L, M, X, D, V, I?
Write your answer in Roman numerals
and in Hindu-Arabic numerals.



The Chinese character system
1 2 3 4 5 6

0
O — = =W & =~
7 8 100 1000 10000

t N +8BF A

The Chinese character system for numbers uses
two symbols for each ‘digit’, when multiple digits
are needed: the first symbol shows how many, and
the second symbol shows the place value. However,
when there is only one digit then only one symbol is
used. Also, these numbers are traditionally written
vertically. For example:

270 19 8005
two .—l— ten /\ eight
(lots of] and (lots of]
one hundred ﬁ‘ nine :FA one thousand
and and
seven -ﬂ five

(lots of]
ten

= oI

4 Write these numbers using the Chinese
character system:

(a) 37 (b) 823  (c) 1053 (d) 6400

5 Calculate the following. Write your answers
using Chinese characters.

(a) & /\ (b)
ﬁ_i_ﬁ :F‘_
;A
_'..

- I

6 Did you find it difficult to perform calculations
with the Roman and Chinese systems? What
are the advantages of using the Hindu-Arabic
system for calculations?

Other systems

The Hindu-Arabic system is a ‘base 10" or ‘decimal’
system. The place value of each digit in a number
is 10 times bigger than the next digit. For example:
367 =3 'hundreds’ + 6 ‘tens’ + 7 ‘ones’, or

300+ 60+ 7.

Some indigenous cultures of Australia and Papua
New Guinea have counting systems that use body
parts to indicate numbers. These systems are

not base 10 systems. For example, the people of
Sandaun province, Papua New Guinea (speaking
the Oksapmin language] use the parts of the upper
body to count in lots of 27, as shown:

Counting in Oksapmin

1 | tipun ‘thumb’ 15 kin ten ‘other-side eye’

2 | fowatipun ‘index finger’ | | 16 nat ten ‘other-side ear’

3 bumlip ‘middle finger | 17 gwel tan ‘other-side of neck’

4 xotlip ‘ring finger 18  kat ton ‘other-side shoulder’

5 | xatxat ‘little finger’ 19 tuwet ten ‘other-side upper arm’

6 | xadap ‘wrist’ 20 amun tan ‘other-side elbow’

7 | bes ‘forearm’ 21 pes ten ‘other-side forearm’

8 | amun ‘eloow’ 22 | xadap tan ‘other-side wrist’

9 | tuwat ‘upper arm’ 23 tjpun ten ‘other-side thumb’

10 kat ‘shoulder’ 24 | jswatjpun tan ‘other-side index finger’
11 gwel ‘side of neck’ 25 | pumlip ten ‘other-side middle finger’
12 pat‘ear 26 | xatlip ton ‘other-side ring finger’

13 kin‘eye’ 27 | xatxet ton ‘other-side little finger’

14 Jum ‘nose’

7 (a) In Oksapmin, what word would you use
to say 15'?

(b) If you wanted to say ‘I have eight chickens’
in Oksapmin, what body part would you
point to?

8 The Hindu-Arabic number system is used almost
everywhere across the world today. List some
advantages and disadvantages of having
everyone use the same number system.

Research

* |nvestigate the number systems of other ancient
civilisations (such as the Mayans or Babylonians])
or other cultures.

e Find out how to write and say numbers in another
language, such as Japanese or Greek.
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7

More strategies
for multiplication
and division

The result of a multiplication calculation is called the product. The numbers being multiplied
together are sometimes called multipliers.

The result of a division calculation is called the quotient. The number being divided is the
dividend and the number it is divided by is the divisor. Sometimes after a division you are
left with a remainder.

18 X 27 = 486
multiplier multiplier product

32 + 10 = 3 rem 2
dividend divisor quotient remainder

You should be familiar with multiplying any two numbers from 0 to 10 together, such as 4 x 3,
8 x 6 or 9 x 5.If you know a lot of multiplication facts, you also know a lot of division facts: for
example, 63 + 7 =9 because 9 x 7 = 63.

Following on from strategies 1 and 2 covered in section 1.1, here are two more strategies
useful for multiplying and dividing numbers.You may have other methods that you like to use.
Strategy 3—Work in stages

Multiplying a number by 4 is the same as multiplying by 2 twice (4 = 2 x 2); that is, doubling
and then doubling again. To multiply by 6, you could multiply by 3, and double the answer
(6 =3 x 2). Similarly, you could divide by 4 by dividing by 2 twice. Dividing by 6 is the same
as dividing by 2, and then dividing by 3 (you won’t want to use this strategy if the number you
are dividing is odd).

Multiply or divide in stages by breaking the multiplier or divisor into its parts and doing a
series of simpler multiplications or divisions.

Worked example 4

Calculate the following using the ‘work in stages’strategy.

(@ 34x8 (b) 900 =15
Thinking Working
(@) 1 Break the multiplier down into a (a) 24x8&
series of simpler multiplications. =354 X4%X2
=24 X2X2X2
2 Perform one of these multiplications. =05X2X2
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3 Perform the next multiplication =156 X2
(X 2 again).
4  Keep multiplying until the =272
multiplication is complete
(X 2 again).
(b) 1 Break the divisor down into a series (b) 900 =15
of simpler divisions. =900 +3+5
2 Perform one of these divisions (+ 3). =300 +5
3 Perform the next division (+ 5). =60

Keep dividing until the division
is complete.

Strategy 4—Use an array

Multiplying two two-digit or three-digit
numbers is not as easy as multiplying two
one-digit numbers. You can extend the
‘use the distributive law” strategy from
section 1.1 to both numbers and multiply
them in an array or grid, as shown in the
examples below.

Worked example 5

Calculate 23 x 47 using the “use an array” strategy.

Thinking Working
1 Split the numbers to be multiplied into 25=20+53 47=40+7
10s and 1s. Draw up a grid. Place one
20 3
broken-up number on top of the
columns and one to the left of the rows. 0
7
2 Multiply each of the 10s and 1s with each 20 3
of the other 10s and 1s, to get a product 40 800 120
in each of the four grid spaces.
7 140 21
3 Add the two products in each of the 20 3
rows. (Alternatively, you could add 40 800 120 920
the columns.)
7 140 21 161
4 Add these two sums to get your final 920
answer. + 1061
1081

1 Whole numbers
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Multiplying by multiples of 10

Multiplying a whole number by a power of 10 such as 10, 100 or 1000 will make the value of
each digit in the number 10, 100 or 1000 times bigger. Because this is the same as moving each
digit across to increase the place value, you can show this by adding zeros onto the end of the
number. The number of zeros added is the same as the number of zeros in the power of 10
(and the same as the power number).

For example: 3 x 10 =30 (3x10h
7%x1000="7000 (7% 10%
15%100=1500 (15 % 10?)

To multiply a whole number by a multiple of 10 such as 40, 800 or 12 000, or to multiply two
multiples of 10 together, you can use the associative law to rearrange the calculation and
multiply in stages.

For example: 7 x40=7x4x10 30 x 600
=28x10 =3x10x6x100
=280 =3x6x10x100

=18 x 1000
=18 000

To multiply whole numbers by numbers that are multiples of 10:
1 write each multiple of 10 as the product of a number and a power of 10
2 rewrite the multiplication, grouping the powers of 10 together

3 multiply the other numbers, using the total number of zeros in the powers of 10 to write
the correct number of zeros in the answer.

Dividing by multiples of 10

Consider the following divisions.

50+10=5
500 +100=5
500 +10=50

50000 = 100 =500
5000000 =10 000 =500

The number of zeros in the answer is the difference between the number of zeros in the
numbers being divided.

A quick way to show this type of division is to draw a line through them. This is often called
‘cancelling zeros’ or’crossing zeros out’. For example: 50 004 + 100

=500+1

=500
It is important to remember what‘cancelling zeros’means—you are dividing both numbers
by a power of 10. For example, crossing out three zeros means that you are dividing by 1000.

To divide by whole numbers that are multiples of 10:

1 divide both numbers by 10 until one number is no longer a multiple of 10 (show this by
cancelling zeros)

2 do the simplified division.
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Worked example 6

Calculate the following.

(@) 7x900 (b) 6000 x 30 (c) 4500 +90
Thinking Working
(@ 1 Rewrite the multiple of 10 as the (a) 7x%x900
product of a power of 10 and another =7x9x100
number.
2 Multiply the first two numbers. =063 x 100
3 Multiply by the power of ten. = 06300
(b) 1 Rewrite each multiple of 10 as the (b) ©000 x 30
product of a number and a power =06 %1000 x 3 X 10
of 10.
2 Rearrange the calculation, placing =06 x3x1000 x 10
the powers of 10 together and the
other numbers together.
3 Do the multiplications. =18 x10000
=160 000
() 1 Divide both numbers by 10 untilone  (¢) 4508 + 98
number is no longer a multiple of 10.
2 Write the simpler division that =450 + 9
results.
3 Do the division. =50

More strategies for
multiplication cnd division

Navigator

1 (columns 1-2), 2 (columns 1-2),
3 (columns 1-2), 4 (columns 1-2),
5,6,7,8,9,10, 14,15, 16, 18

1 (columns 2-3), 2 (columns 2-3),
3 (columns 2-3), 4 (columns 2-3),
5,6,7,8,9,10, 11, 13, 14, 15,

1 (column 3), 2 (column 3),

3 (column 3), 4 (column 3), 5, 6, RCS

7,8,9,10,11,12,18,14, 15, 16,

16,17, 18 17,18
Fluency
1 Calculate the following using the ‘work in stages’strategy.
(@) 25x4 (b) 35x6 (c) 45x8
(d) 1000 +4 (e) 200+8 (f 30000+ 12
(@) 27 x4 (h) 41x6 i) 62x8
() 600+4 (k) 153+9 () 864+16
(m) 35x9 (n) 390+6 (0) 70x15
(p) 15x12 (@) 450+25 (n 360 +24

1 Whole numbers
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m 2 Calculate the following using the‘use an array’ strategy.

(@ 11x11 (b) 21 x11 (c) 12x23
(d) 42x25 (e) 42x35 (H 72x63
(@) 12x41 (h) 17x26 () 19x68
() 23x61 (k) 31x49 () 39x56
(m) 42 x 47 (n) 49x53 (0) 55x55
(p) 61x82 (@ 72x77 (n 96x51
m 3 Calculate the following.
(@) 2x40 (b) 3 x 4000 (c) 300x5
(d) 200 x 60 (e) 700 x 4000 (/) 6000 x 5000
(@) 200 +50 (h) 60000 + 200 (i) 10000+ 50
() 700x3 (k) 400x5 () 2000 x13
(m) 360 + 20 (n) 5400 + 200 (o) 8000 + 500
(p) 1200 x 400 (@) 400 x 32000 () 7000 x 20 000
(s) 12000 +20 (t) 350 000 =+ 700 (u) 8400 000 + 4000
4 Calculate the following using any suitable strategy.
(@) 180 +20 (b) 450 +90 (c) 800 =25
(d) 40x19 (e) 53x20 (H 102x18
(@) 2700 +18 (h) 1075 +25 () 2250+15
() 120x12 (k) 59x72 () 98x25
Understanding

5 Answer the following using any suitable strategy.

(a) Fish tanks cost $31 each at a pet shop. Suppose you can’t remember your 8 times table,
but you can remember your 2 times table (you have left your calculator and phone at
home). Find the cost of 8 fish tanks.

(b) An aircraft travels at 700 kilometres per hour, non-stop, for 20 hours. 2

-

How many kilometres does it travel?

(c) A farmer sells a herd of 200 cows for $50 000.
How much money is this for each cow?

(d) A student earns $12 per hour working at a supermarket. X
She works 20 hours a week and 50 weeks each year.
If she saves all her earnings, how much will she have after
5 years? (Assume that she pays no tax and does not earn
interest on her bank account.)

6 Charlotte is a distance runner in training. She runs 20 laps of a 400 metre _
race track 6 times a week. How many metres does Charlotte run in a week? W

J
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7 Year 7 students are practising for sports day. They need to be divided into five equal
groups. There are 130 students in the year. Explain a quick way the teacher could use
to work out how many students will be in each group, and find the answer.

8 Marie’s monthly phone bill is $52. If she
continued to pay this amount every month,
use a mental or written strategy to calculate
how much Marie will have paid in phone bills
by the end of her 2 year contract.

9 A group of eight friends have won $2000 and
want to divide it equally between them. How
much will each receive?

10 Rehan is paying back a bank loan that he used
to buy a house. His repayments are set at $1800
per month for 30 years. How much money will
Rehan have paid back at the end of this time?

11 Dharma has printed 3700 brochures advertising
his business. He wants to place them in
letterboxes of houses in the local area. Dharma
estimates that there are 40 houses in each street.
How many streets will he be able to cover with
3700 brochures?

Reasoning

12 A large new apartment building contains 1300 apartments. Each apartment is to be sold
for $580 000. If all the apartments are sold, then how much money will this be? If the total
cost of building the apartments was $500 000 000, then how much profit will this make?

13 Given that 4 x 25 =100, 8 x 125 = 1000 and 16 x 625 = 10000, use this to calculate
the following.

16 x 125 x 25 x 625 x4 x 8 x 7

14 A travelling salesperson needs to work out the individual cost of an item that is packaged
as groups of 12 items, and costs $660 for each pack.

(@) The salesperson decides to approximate by dividing by 10. Find this approximation.
(b) Calculate the actual cost of each individual item.

(c) The salesperson sells five items at the approximated cost. How much money is lost or
gained, compared to the cost in packs?

15 The‘use an array’ method of multiplication can be extended 200 10 3
from two-digit to three-digit numbers by adding an extra row 100
and an extra column to the grid. For example, 213 x 145 can
be calculated using the following array. 40
Use an extended grid to calculate the following.
5
(@) 162 x246 (b) 356 x 412 (c) 107 x 560

16 Which of the following is an incorrect method for calculating 240 + 4?

Halve 240, then halve the answer.

s}

Calculate 2 + 4, 4 + 4 and 0 + 4, then add the results together.
Calculate 200 + 4 and 40 + 4, then add the quotients.

O O

Calculate 24 + 4, then multiply the answer by 10.

1 Whole numbers
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Open-ended

17 ¢ x®=1620
(@) What could ® and @ be? Find at least seven different combinations of whole numbers.
(b) Find at least three combinations where both ¢ and @ are two-digit numbers.

18 Here is part of Kim’s maths homework. She had been learning about splitting up numbers
to be multiplied, so she decided to use that strategy to complete the following.

Multiplication

Q) 9 X 24 (2) 12x43
=9X24+9x4 =12X4+12%x3
=18 + 36 =48 +36
=b4 =54

(@) Kim is a bit worried that her answers don't look big enough. What are the correct
answers?

(b) Explain to Kim the mistake she has made in both questions.

(c) Give Kim some advice so that she can avoid similar mistakes in the future.

Problem solving

Henry
Item Price
lcloak: ... 2 aureas, 4 denaris
3 aureas, 15 cuprums

2 bottles elderflower juice: 14 denaris, 27 cuprums

Hilary
Item Price
1 aureq, 14 dencris,
1 box of quills: ... 11 denaris, 23 cuprums

Reading Runes book: ....... 5 aureas, 13 denaris,
10 cuprums

Rob

Item Price

Wizard Monthly magazine: 9 denaris, 21 cuprums
6 aureas, 16 denaris

1 aurea, 9 denaris,
17 cuprums
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Calculate the following by using an appropriate mental strategy.

(@ 4x17x5 (b) 15x23x2 (c) 33+45+107
(d) 40x19 (€) 37+49+153 () 127 +65+69
(@) Write the value of the following.
i 6° (i) 5° (i) 10" (iv) 72
(v) /49 (vi) /8 (vi) /100 (viii) 3/64

(b) Which of your answers to (a) is:
(i) a perfect square (i) a perfect cube?

Calculate the following. Use mental strategies if possible.

(@ 19%9 (b) 41x8 (c) 5x38 (d) 22x17
(e) 147 x 3 ® 12x53 (@ 67x71 (h) 92 x 84
Perform the following divisions. Use mental strategies if possible.

(@) 136 +4 (b) 174 +6 (c) 580+5 (d) 940 +20
(€) 128 +8 ® 351+9 (@) 270+ 15 (h) 1344 +24
Write the following in index form.

(@ 3x3x3x3x3x3 (b) 6 to the power of 5 (c) base 4, index 7
(d) fifteen squared (e) twenty-one cubed (H 41x41x41
Calculate the following.

(@) 70 x 60 (b) 150 x 20 (c) 400 x 300

(d) 250 x 800 (e) 3600 + 40 () 9000 =300

(9) 7500 + 1500 (h) 124000 + 200 (i) 60000 + 400

13 000 tickets were sold to a music concert at a cost of $52 each. Use a combination of
strategies to calculate the amount made by the promoters of the concert from ticket sales.

1 Whole numbers
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Estimating and
rounding

Often, you do not need to know the exact answer to a problem. An estimate, or
approximate answer, is accurate enough.

—_—_———— e — —— N

/
| It's approximately 750 km from Melbourne

\ \
| |
: | to Adelaide. | estimate it will take me :
| ' |
| |
| |

: We serve about 40 customers every hour.

| They pay approximately $10 per meal.
: That's approximately $4800 into the till

{ in a 12-hour day.

| 10 hours to drive there, and cost about
{ $450 in fuel.

Estimating by rounding to the first digit

Rounding is an important skill for making good estimations.

Consider the following.

46 is rounded up to 50 (because it is in between 40 and 50, and is closer to 50).
44 is rounded down to 40 (because it is in between 40 and 50, and is closer to 40).

When rounding, look at the digit to the right of the digit being rounded. If itis 0, 1, 2, 3 or 4
then round down. Ifitis 5, 6, 7, 8 or 9 then round up.

This means that (when rounding to the first digit):

173 is rounded up to 200 137 is rounded down to 100
4500 is rounded up to 5000 4499 is rounded down to 4000
25 374 is rounded up to 30 000 24985 is rounded down to 20 000

This type of rounding is called ‘rounding to the first digit” because the rounded number has
only zeros after the first digit.

Rounding to the first digit can help you estimate the answers to multiplication and division
questions.

To round a number to the first digit, look at the second digit of the number.
Ifitis 0,1, 2, 3 or 4, keep the first digit the same and replace the other digits with zeros.
Ifitis 5,6, 7, 8 or 9, increase the first digit by 1, and replace the other digits with zeros.

When rounding, use the symbol = which means approximately equal to".

30  PEARSON mathematics 7 2ND EDITION



Worked example 7 WE7

Round the following numbers to the first digit.
(@) 361 (b) 2050 (c) 8

Thinking Working

(@) Look at the second digit. Itis 5 or greater  (a) 361 =400
so increase the first digit by one and
replace the following digits with zeros.

(b) Look at the second digit. It is less than (b) 2050 = 2000
5 so keep the first digit the same and
replace the following digits with zeros.

(¢) There is only one digit so this number (c) &
is already rounded to the first digit.

Estimating with multiplication and division

Multiplication and division can be estimated by rounding to the first digit. This will not give
an exact answer to a problem, but an approximate answer.

Worked example 8

Calculate an approximate answer to the following by first rounding each number to the

first digit.
(@) 368 x52 (b) 77483 +421
Thinking Working
(@ 1 Round both numbers to the (a) 2686 x52
first digit. =400 X 50
2  Multiply the two rounded numbers =4 X100 x5 %10
together and write the approximate = 20 X 1000
answer. ~ 20000
(b) 1  Round both numbers to the (b) 77483 + 421
first digit. =~ &0 000 =+ 400
2 Divide the two rounded numbers = 50 08 + 4808
by an appropriate multiple of 10 by =800 + 4
‘cancelling zeros’. (Here, we have
divided both numbers by 100.)
3 Do the simple division and write the =200

approximate answer.

Estimating using other ways of rounding

Instead of rounding to the first digit, you could round to a closer multiple of 5 or 10 that is
convenient to work with. This would give a more accurate estimate of the actual answer.
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Worked example 9

Calculate an approximate answer for each of the following by first rounding each number to
a convenient multiple of 5, 10, 100 or 1000.

(@) 4587 +49 (b) 197 x23

Thinking Working

(@ 1 Round the numbers that you are (a) 45867 +49
dividing to convenient numbers. = 4600 + 50

(Here, one number is rounded to
the nearest 100, the other to the
nearest 10.)

2 Perform the division with the = 460Q + 58
rounded numbers, cancelling =460 +5
zeros first.

3 Change the non-zero digits of the =450 +5
larger number to the nearest multiple
of the smaller number.

4 Do the simple division and write the =90
approximate answer.
(b) 1 Round the numbers that you are (b) 197x23
multiplying to convenient numbers. =200 x 25

(Here, one number is rounded to the
nearest 10, the other to the nearest 5.)

2 Do the simplified multiplication. =2 X100 x 25
=2 X 25 %100
~ 50 X 100

3 Write the approximate answer. = bB000

Overestimating and underestimating

You can use an estimate of the answer to a problem to check whether your calculated answer
is ‘reasonable’. It is useful to be able to judge whether your estimate is greater than the actual
answer (an’overestimate”) or less than the actual answer (an‘underestimate’). To do this,
you need to consider how the numbers were rounded.

Consider these examples of rounding to the first digit.

(@ 157 x66 (b) 218x46
=200 x 70 =~ 200 x 50
=14 000 = 10000
Actual answer: 10 362 Actual answer: 10028

In (a), the actual answer is much less than the estimate! This is because both numbers were
rounded up by a large amount.

In (b), the actual answer is very close to the estimate. This is because one number was rounded
up and the other rounded down, by small amounts.
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When dividing, you need to be aware of the effect of rounding up or down.

Consider these examples of rounding to the first digit.

(a) 2320 +9 (b) 6432+33
= 2008 + 1§ = 6000 + 3§
=200 =200
Actual answer: 257.8 Actual answer: 194.9

In (a), the big difference between the approximate answer and the actual answer is because
the rounded calculation gave a smaller number being divided by a larger number.

In (b), the approximate answer is very close to the actual answer. This is because both numbers
were rounded down, giving a smaller number divided by a smaller number.

To find a reasonable approximate answer:

* when multiplying, round one number up and the other number down
¢ when dividing, round both numbers up or both numbers down.

¥ Estimating ond rounding

Navigator
1 (columns 1-2), 2 (columns 1-2), 1 (columns 2-3), 2 (columns 2-3), 1 (column 4), 2 (column 3), Answers
3 (columns 1-2), 4, 5, 6 (a—d), 7, 3 (columns 2-3), 4,5, 6,7, 8,9, 3 (column3),4,5,6,7,9,10,11, p.648
8,9,12, 14, 15, 16 10, 11, 12, 14, 15, 16 12, 13, 14, 15,16, 17
Fluency
1 Round the following numbers to the first digit.
(@ 24 (b) 56 () 75 (d) 99
(e) 68 n 74 (9) 10 (h) 6
@i 619 @ 650 (k) 483 (0 970
(m) 4846 (n) 3723 (o) 9510 (p) 9643
(@) 75000 () 716599 (s) 800050 (t) 1801021

2 Calculate an approximate answer to the following by first rounding each number to the m
first digit.

(@ 27x42 (b) 31 x50 (c) 95%x97

(d) 89+32 (e) 607 x 85 (f) 48580

(g) 681 x41 (h) 547 x 84 (i) 62x819

() 2940 +51 (k) 3199 =62 () 1955+78

(m) 141 x 837 (n) 104 x 8946 (o) 7340 x 250
(P) 9 x6511 (@) 250 x 950 (N 75342+ 80
(s) 11397 =213 (ty 27496 +487 (u) 2547 % 30995

1 Whole numbers
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3 Calculate an approximate answer for each of the following, by first rounding each number
m to a convenient multiple of 5, 10, 100 or 1000.

(@) 41x26 (b) 122 x 54 () 191x 14
(d) 387 +43 (e) 379 +22 (f) 248 +52

(@) 1587 x 23 (h) 33997 x 21 () 4036 x 253
() 3527+52 (k) 10803 + 95 () 44895+ 14
(m) 23938 + 356 (n) 15337 + 2498 (0) 5089 x 2492

4 In each case, which of these estimates do you think is the closest? Don't try to count
or measure.

(@) About how many people are there in the photo?
700
4000
30000
100000

O O W

(b) Approximately how far is it:

. . . Scale 1:7000000
(i) from Alice Springs to the ey (%
South Australia border, by the L L)
roads shown? Alice
o Springs
A 75km Hermannsburg
B 150 km
C 300km ) Erlgunda
D 600 km Kata Tjuta =

South Australia

(i) directly from Alice Springs to
Uluru (in a straight line)?

A 40km
B 350 km
C 789 km
D 1000 km
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Understanding

5

10

Complete the following.
(a) Estimate the answer to 78 x 63 by rounding both numbers to the nearest ten.

(b) Estimate the answer to 88 + 33 by rounding both numbers to the nearest ten.

(c) Estimate the answer to 6378 x 542 by rounding both numbers to the nearest hundred.

(d) Estimate the answer to 854 x 76 by rounding both numbers to the nearest ten.

(e) Estimate the answer to 754 + 52 by rounding both numbers to the nearest ten.

() Estimate the answer to 63 x 52 by rounding both numbers to the nearest multiple of 5.

Estimate the following by rounding the smaller number to the first digit and the larger
number to that same place value. (For example, if the smaller number is rounded to the
nearest 10, then round the larger number to the nearest 10 also.)

(@) 1247 + 323 (b) 10290 + 178 (c) 14532+ 2788
(d) 823 - 79 (e) 1176 — 241 (f) 453 —276

For each of the following, find an estimate for the answer by first rounding each number

to the first digit. State whether the actual answer will be higher or lower than the estimate.

(@) 364 x57 (b) 2398 x 426 (c) 153 x16
(d) 1996 +24 (e) 943 =86 (f) 597 +136

In each case, choose the best estimate from the alternatives given. Don't do the
actual calculation.

(@ 321x73

A 210 B 2100 C 2163 D 21000
(b) 405 x 950

A 360000 B 400000 C 450000 D 3600000
(c) 7865 =24

A 400 B 900 C 1600 D 210000
(d) 999160 + 527

A 220 B 330 C 660 D 2000

In one weekend, 255 345 people attended
AFL matches and paid on average $22 each to
attend each game.

(@) Round the attendance to the first digit.

(b) Use your answer to (a), and a rounded
estimate for the ticket price, to find an
estimate for the total money spent on tickets.

(@) Tahnee earns $38295 per year. Approximately
how much is this per week? Calculate by
rounding to convenient numbers first.

(There are 52 weeks in a year.)

(b) Catriona earns $175 per week from her
part-time job. Approximately how much
is this per year? Calculate by rounding to
convenient numbers first.

1 Whole numbers
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Reasoning

11 Alarge mango farm in Western Australia has 120 000 trees. Each tree will produce at least

12

13

14

15

74 mangos per year.

(@) If each mango sells for $1, estimate (by rounding to the first digit) the farm’s income
from mango sales each year. Is your estimate an overestimate or an underestimate?

(b) The plantation covers an area of 7600 hectares. Estimate (by rounding to the nearest
thousand) the number of trees on each hectare of the plantation. Is your estimate an
overestimate or an underestimate?

(a) Approximately how many
straight lines are there in
this picture?

A 100

B 500

C 5000
D 10000

(b) Explain a way of finding
the exact number of lines
without counting them all.

79 x 5003 and 76 x 5488 both
give the same approximate
answer of 400 000 when each
number is rounded to the

first digit. Which of the actual
answers to the two calculations
will be closer to 400 000?
Explain how you arrived at
your answer.

(@) Use rounding to the first digit to find an approximate answer for 1344 + 21.

(b) Find an approximate answer for 1344 + 21 by first rounding to convenient numbers,
such as multiples of 10.

(c) Which method do you think has given a closer estimate to the actual answer?
Give a reason for your prediction.

(d) Work out the actual answer and see if you were correct.

Ms Kelly, the assistant principal at Summerhill Secondary, is organising buses to transport
students to the pool for the swimming carnival. Each bus can seat 52 people. There are
428 staff and students going (although Ms Kelly doesn’t know how many might be sick or
away on the day). How many buses should Ms Kelly order? Why is estimating by rounding
not helpful in this situation?

PEARSON mathematics 7 2ND EDITION



Open-ended

16 Natalie is out shopping. She is heading towards the
checkout when she suddenly wonders if she has enough
money. She mentally rounds her purchases in her head
and adds them up, like this:

T-shirt = $20
Earrings = $10
Necklace = $10
Lip gloss = $10
Total = $50

“Terrific!” thinks Natalie. I've got exactly enough!’

The actual prices of the items are: T-shirt $17, earrings $14,
necklace $13, lip gloss $9.

(@) There is nothing wrong with Natalie’s rounding.
Why is she in trouble when she gets to the checkout?

(b) Describe a ‘safer’ method for rounding money.

17 Write three pairs of numbers that can be rounded to the first digit and then multiplied
together to give:

(@) 3200 (b) 200 (c) 100000 (d) 42000
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Order of

operations

Jamie, Josh and Ali all worked out the following problem: 1+ 2 x 3 + 4.
e Jamie’s answer was 13.
e Josh’s answer was 11.
e Ali’s answer was 15.
Why were there different answers?

It is not useful for different people

to get different answers for the same
calculation. To make calculations the
same for everyone, mathematicians
agree on rules about the order in which
to do the four operations x, +, — and +.
Rules that mathematicians agree to use
are called mathematical conventions.

The order of operations rules:

-t

Always do calculations in brackets first.
Next, do any calculations with indices (powers).

Then do multiplication and division, in order from left to right.

A WODN

Finally do addition and subtraction, in order from left to right.

According to the order of operations rules, who had the correct answer to the problem above:
Jamie, Josh or Ali?

Worked example 10

Calculate the following, showing all steps of working.

@ 24+6+2-1x4 () 14-9+6%+(7+2)x3
Thinking Working
(@ 1 Therearenobracketsand noindices, (a) 24+6+2-1x4
so do multiplications and divisions in =24+3-1x4
the order in which they appear. =24+3-4
2 Now, do additions and subtractions =27—-4
in the order in which they appear. =23
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(b) 1 Do the calculation in brackets first. (b) 14-9+6%2+(7+2)x3
=14-9+6°+9x3

2 Evaluate any numbers in index form. =14-9+36+9x%x3
3 Do multiplications and divisions in =14-9+4x3

the order in which they appear. =14-9+12
4 Do additions and subtractions in the =512

order in which they appear. =17

3 Order of operations

Navigator
1,2 (column 1), 3 (column 1), 4,5, 1 (column 1), 2 (column 2), 2 (e-h),3,6,7,8(column?2), 9, 10,
6,7,8(ah), 9, 11,12 (a—d), 13, 3(column2), 4,6,7,8 (columni), 11,12, 13, 14,15, 16,17, 18
14,15,17,18 9,11, 12 (a-f), 13, 14, 15,17, 18
Fluency
1 Calculate the following, showing all steps of working. m
(@ 2+5-4 (b) 20x10+4 (c) 20-13-4
(d) 20— (13 -4) € 20x (13 —4) (H 4+5°
(@) (6+5x3)x23 (h) (6+5x4)+(12+6)
2 Calculate the following, showing all steps of working.
(@ 1+8x3 (b) 6x2-1
(c) 25-2x11 (d) 8-24+12+3
(e) 9x(10-7)+3 () 88+8-6x(5-4)
(@) 38-7x22+13-4+2 (h) 23-5+(17-2)x3+5°
3 Calculate the following, showing all steps of working.
(@ 8-5+5 (b) 8—4x2
() 6+3+3x%x5 (d) 8x3+4x2
€ 24+ (7+5)%x5> ) 12x5+4x(10—4)
(9) 9-2+5+3%x4+6 (h) 28+7><32+(5—1)+2+3

4 State true (T) or false (F) for the following.
(@) For 2+ 6 x4 you would calculate 2 + 6 first.
(b) For 6 + 12 + 3 you would calculate 12 + 3 first.
() For 8 +40 + (3 +5) x 10? you would calculate 8 + 40 first.
(d) For 24+ 6 +2—1 x4 you would calculate 6 + 2 first.
(e) 4+ 12+ 2 simplifies to 8.
(/) 20+ 5 -1 simplifies to 3.
5 (@) 8+6—4+2isequalto:

A 5 B 9 Cc 12 D 16
(b) 12-8+4+2%is equal to:
A 5 B 6 Cc 9 D 14
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Understanding

6

10

(@) Which calculation would you do first and which would you do second in each of
these questions?

i) 14-2x6+2x2 (i) (15+5)+6x3
(b) Calculate the value of the expressions in (a).

Complete the following.

(a) Calculate 2 +3 x 4 + 5, showing all the steps of the working.

(b) By using brackets to change the order of operations, you can get different results from
2 +3 x4+ 5. Can you use brackets to find three other possible results? Show your
working to find each different result.

Put brackets into these statements, where necessary, to make them true.

(@ 6+6x3=36 (b) 10-4x5=30

() 9-8x6+4=10 (d) 12+6+7-4=14
() 6+3+3x5=5 () 3x6+8-4+5=2
(9 3x10-7+9+12=13 (h) 18+3x5-3+2=14
() 7+3+4+1=2 () 5-3x8-6+2=2

For each taxi ride, a taxi company charges $4‘flagfall’ (an initial fee) plus $2 for each
kilometre travelled. If you take a taxi to travel 7 km to the library, another taxi for 5 km to
a restaurant for lunch and then a final taxi home, 8 km away, which of the following
calculations gives the total cost for the 3 taxi rides?

A 4+2%x(7+5+8) B 4+2Xx7+4+2%x5+4+2x%8
C 3x4+(7+5+8)x2 D 3x2+(7+5+8)x4

During “peak’time, Shania’s phone
company charges 73c per minute for each
voice call, plus a 29¢ ‘flagfall’ (a single
amount charged as soon as the call is
connected). During ’off-peak’ time,

there is no flagfall, and the charge is 50c per
minute. Shania has $20 credit on her phone
account. She makes one 5-minute call
during ‘peak’time, and one 8-minute call
during ‘off-peak’ time.

(@) Calculate the total cost of the two calls.
Show your working clearly.

(b) Using the symbols +, —, x and at least
one pair of brackets, write a calculation
for Shania to work out how much credit
remains on her phone account after the
two calls are made.
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11 A butcher has too many lamb chops, so the butcher decides to tempt people to buy more
by putting up the following sign:

EIRST 6 CHOPS:
NEXT 6 CHOPS: 70

Stuart bought 8 chops, Mahalia bought 11 chops, and Sofia bought 17 chops.
The amount Stuart paid can be worked out using the following calculation:
6 % 90 + 2 x 70. This gives an answer of 680 cents, which is $6.80.

(@) Write a calculation similar to the one above to work out how much Mahalia paid, then
do the calculation.

(b) Write a calculation similar to the one above to work out how much Sofia paid, then
do the calculation.

(c) How much more than Stuart did Sofia pay?

12 Replace each * with one of the four symbols (+, —, X, +) to make the statement true.

(@ 2+21%3=9 b) 15-6%2=12

© 14-8%6=0 (d) 7%5%6=29

€ 14%3%2=15 ® (24%6)x10=3

@ 8%5%2-6=12 h) 12%2+1%9=15
13 Replace each = with either <, > or = to make the statement true.

(8) 6X(4+2)x3x(6x4)+2x3 () (1+4)x20+5%1+(4x20)+5 :/’ge;;r;ge:;;:n;;n;“\:

(¢) 100+ 10+ 10 + (100 + 10) + 10 (d) 36+6X(3-3)%36+6x3-3 R grestor than e
Rectsoning | read from left to right. Il
14 Remove the unnecessary brackets from these statements.

(@ @x3)+(6-2)=16 b) 8+(4+2)+(6x2)=22

(€ 4+(20+5)x (3 +7)=44 (d) 6x(3+2)—(12+2)=24

15 Sean typed the following into his calculator: 8 + 6 +- 2 + 3 x 5. Shazhad typed the same into
the calculator app on a phone. Sean’s answer was 26. Shazhad’s answer was 50.

(@ Do the calculation to decide which answer was correct.

(b) How did the other calculator find a different answer?
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Open-ended

16 By placing one pair of brackets in different positions, show all the possible answers for this
question: 8 +4 x 6+2—1.

17 Using the digits 1, 2 and 3 exactly once (in any order), and using the operations +, —, X,
+as well as indices and brackets, it is possible to write calculations with many different
results. For example, 21 + 3 =24 and 3?1 =27.

(@) Can you find a way to calculate each of the numbers 1 to 10 using only the digits
1,2, and 3?

(b) What is the largest number that you can calculate in this way?

(c) Compare your answers to part (a) to other students’answers. See how many different
ways you can find to calculate each of the numbers from 1 to 10.

18 Jing has worked out that the answer to 30 + 2 x (2 + 3) is 3. Here is her working:

30 +2X(2+2)
=30+2X%bH Step 1
=230+10 Step 2
=35 Step 3

Jing’s teacher has marked this as incorrect. What is the correct answer? Explain to Jing
which step of the working is incorrect, what should have been done instead, and why.

Problem solving

Strategy options

e Guess and check.
e Test all possible combinations.
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Mixed whole
number problems

Maths problems in daily life do not appear as final calculations all set out for you to do.
Real maths problems come from situations that you need to understand and think about first,
to decide which skills and methods to use.

Some words that are associated with the four operations are listed below.You might be able
to think of some others. Identifying these words in a problem will help you to apply the
right operation.

-+ - X +
Sum Difference Product Quotient
add subtract multiply divide
total less than how many times more goes into

altogether minus lots of shared between

This section contains problems that will require you to read the information carefully
and decide which skills to use. Many problems require more than one step or calculation.
You should use the skills and strategies covered in this chapter to help you.

¥ Mixed whole number
problems

Navigator

1,2,3,4,5,6,7,8,9,10,11,12, 1,2,3,4,5,6,7,8,9,10,11,12, 2,3,4,5,6,7, 8,10, 11, 12, 13,
15,16, 17, 22 14,15, 16, 17, 18, 19, 20, 22 14,15, 16, 17, 18, 19, 20, 21, 22 P.
Fluency

1 (@) The Australian cricket team made
425 runs in their first innings and 299
in their second. How many runs did
they make in total for the match?

(b) A new car cost $28500. Five years
later it was worth $19 275. By how
much had the value of the car
decreased in that time?

(c) A piano teacher charges $27 for
each lesson. How much would
13 lessons cost?

(d) Sula is paid $12 for every piece of work she does. How many pieces of work did Sula
do in a week when her pay was $372?

2 Harvey ‘Scoop” Roberts, a journalist with the Monthly Farm News, can type 60 words a
minute. How long does it take him to type an article of 1800 words?

1 Whole numbers
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3

4

5

Wendy is training to be an Olympic
swimmer. Every morning she swims
3600 m in a 50 m pool. How many laps
is that? (1 lap is 1 length of the pool.)

Aleap year contains 52 weeks and 2 days.
How many days are in a leap year?

A student earns $8 for every homemade shirt that she can sell. She sells 3 shirts on
Monday, 4 shirts on Thursday, 5 shirts on Friday and 3 shirts on Saturday morning.

(@ How many shirts does she sell this week? Can you see a way to check the total using
the 'make easy numbers' strategy?

(b) How much money does she earn this week?

Understanding

6
7

10

11

12

Little Lucy is exactly 5 weeks’ old. How many minutes old is she?

The highest mountain in the world, measured
from sea level, is the Himalayan peak of

Mount Everest. It is 8848 m above sea level.

If we measure mountains that start under the
ocean, the tallest mountain in the world from
base to tip is Mauna Kea on the island of Hawaii.
It measures 10 203 m, of which 4205 m is above
sea level.

(@) How much of Mauna Kea is below sea level?

(b) If we don’t count the part of Mauna Kea
that is under water, how much higher is
Mount Everest?

Cathy is out shopping for bargains. She bought two pairs of $68 shoes in a store that said
‘buy one pair, get the second pair half price’. She bought two $19 T-shirts where the
special deal was‘buy one, get $10 off the second’. Cathy also bought a pair of earrings for
$25. What was the total cost of her shopping spree?

Mick is a baker in a supermarket. He makes hot cross buns and packs them in bags of 6.
He stacks 4 shelves with 8 bags on each shelf. At the end of the day, Mike has 3 bags of
buns left. How many hot cross buns did he sell?

The two longest rivers in the world are the Amazon (6448 km) and the Nile (6670 km).
The longest river in Australia is the Darling (2739 km).

(@) How much longer is the Nile than the Amazon?
(b) How much longer is the Nile than the Darling?
(c) How much longer is the Amazon than the Darling?

The width of a painting including the frame
is 85 cm. If the frame is 6 cm wide all the way
around, what is the width of the unframed painting?

The Pizza Pit-Stop employs five people. The two
cooks work 36 hours each per week for $18 an hour.
The three waiters work 30 hours each per week for
$15 an hour. What does the Pizza Pit-Stop pay its five
employees in total per week?
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13 Complete the following.

(@) The speed of radio signals through empty space is approximately 299 792 kilometres
per second. The planet Mars is sometimes as close as 55 million km to Earth. Estimate

how much time it takes, in seconds, for a radio signal to reach Mars from Earth.

(b) Radio waves are a form of light, which always travels at the same speed. Astronomers
often use the distance that light travels in one year as a unit of distance, called a ‘light

year’. A year is 365 days, each day has 24 hours and each hour has 60 x 60 seconds.
Write the calculation for the number of kilometres in a light year, then round this to

the first digit to calculate your answer.

14 Complete the following.

(@ One billion dollars is 1000 million dollars. What is one billion dollars when written as

a power of ten?

(b) One trillion dollars is 1000 billion dollars. What is one trillion dollars when written as

a power of ten?

Reasoning

15 A dozen eggs is 12 eggs. However, bakeries sometimes sell a‘baker’s dozen’of bread,

16

17

which is 13 bread rolls at a special cheaper price.

(@) You plan to make egg rolls for the school breakfast program. Each day you buy
28 dozen eggs and 27 baker’s dozen bread rolls. Bread rolls cost $4 for each baker’s
dozen, while eggs cost $3 per dozen. How much money will you spend each day on

these ingredients?

(b) Each egg roll serving uses 1 egg and 1 bread roll. With 28 dozen eggs and 27 baker’s

dozens of bread rolls, how many servings can you make each day? What ingredients,

if any, will be left over? Can you make the same number of egg rolls, but reduce
expenses by buying less ingredients? If so, how?

Sam has 28 model planes on a display shelf. Mark has twice Sam’s number of model
planes. Harvey has half as many planes as Sam. What is the difference between the

number of model planes that Harvey and Mark have?

A student is playing with some blocks called ‘flat squares’,

which are each 1 cm thick but their length x width dimensions
vary. A 1 x 1 flat square has dimensions 1 cm x 1 cm X 1 cm, so
is made of 1 centimetre cube. A 2 x 2 flat square has dimensions
1 cm x 2 cm X 2 ¢m, so it is made of 4 centimetre cubes. A 3 x 3
flat square has dimensions 1 cm X 3 cm X 3 c¢m, so it is made of

9 centimetre cubes, and so on.

The student realises that the flat squares can be piled up to make
interesting pyramid-like shapes. She decides to investigate the
number of different flat squares needed to make different
pyramids, so she creates the table below for her results.

She calls the number of
centimetre cubes the

Pyramid height

Number of cm cubes

‘pyramid numbers’, so 5 is

the second pyramid number,

14 is the third pyramid number
and 30 is the fourth pyramid

number.

1 1°=1

2 12+2%2=1+4=5

3 12+2%2+3°=1+4+9=14

4 12+2%2432+4°=1+4+9+16=30

(@) What is the fifth pyramid number?

(b) Write the first ten square numbers. Can you show how to use a’'make easy numbers’

strategy to find the total quickly and accurately? From this, find the tenth pyramid

number.

1 Whole numbers
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18 Hiram is moving house. He has 13 boxes of possessions, but can only fit 4 boxes at a time in
his car.

(@) Beginning the day at his old house and ending it at his new house, how many times
will Hiram need to travel between the two houses to move all his boxes?

(b) If the distance between the two houses is 7 km, how far will he travel?
19 JulesVerne wrote about travelling around the world in 80 days.
(@) Write 80 days as a number of weeks plus a number of days.

(b) How many months, weeks and days is this, if you assume there are 30 days in
a month?

(c) How many months, weeks and days is this, if you assume there are 4 weeks in a month?
(d) Explain why your answers to (b) and (c) are different.

20 Weighing Jason’s pet dog Scruffy was a problem,
as Scruffy kept jumping off the scales. The vet held
Scruffy and stood on the scales. Then, Jason held
Scruffy and stood on the scales. Finally, the vet, Jason
and Scruffy all stood on the scales.

The scales read as follows:

The vet and Scruffy = 91 kg

Jason and Scruffy = 56 kg

The vet, Jason and Scruffy = 138 kg

Work out how much Scruffy weighs. ! S \‘
Open-ended : ‘

21 (a) Write two numbers that have a sum greater than 90 but a product less than 1800.

(b) Write two numbers that have a difference of less than 10 but have a sum greater than
one-quarter of their product.

22 Simon owns a company that produces fruit juice. The juice comes in three different-sized
bottles: 300 mL, 600 mL and 1000 mL (1 L), weighing 300 g, 600 g and 1000 g (1 kg)
respectively. Simon packs same-size bottles into boxes of 20, and delivers them by truck
to shops. Simon’s truck can hold a maximum load of 1000 kg.

(a) For each of the different-sized bottles, write the mass in kg of a box of 20 bottles.
(Remember, 1000 g =1 kg.)

(b) How many boxes of each type of juice can Simon get on the truck to make a load of 1000 kg?
(c) Find at least two different combinations of boxes that would make a load of 1000 kg.

Problem solving

Strategy options

e Test all possible combinations.
e Break problem into manageable parts.
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Challenge 1

10

The digits 5, 6, 7, 8 and 9 can be arranged to form five-digit even numbers. The tens digit
in the smallest of these numbers is:

A 6 B 7 C 8 D 9
How many different numbers can you make by multiplying two one-digit even numbers?
A 6 B 8 cC 9 D 10

Each of the digits 3, 5, 6, 7 and 8 is placed in a box in the diagram
opposite. If the two-digit number is subtracted from the three-digit
number, the smallest possible difference is:

A 261 B 269 C 271 D 278

Aria and Jackson are given savings accounts by their grandmother, with the same amount
of money in each. Aria is a good saver and puts an extra $5 into her account each week.
Jackson takes $1 out of his account every week. After 10 weeks, Aria has 3 times as much
in her account as Jackson has in his account. What was the starting amount in each
account?

The product of the ages of two teenagers and their father is 15 181. How old is the father?
Look at the following number arrangement.

1

7 9 11
13 15

What will be the sum of the seventh row? Look for a pattern in the row totals. What will
be the sum of the one-hundredth row?

How many square numbers are there between 8 and 8008?
Find the next three terms in this number pattern 4, 7, 11, 18, 29, ...

The counting numbers are arranged in six columns as shown. In which column will
1001 appear?

A B C D E F
1 2 3 4 5 6
12 11 10 9 8 7
13 14 15 16 17 18
20 19

(@) Write the values of 0%, 12 2% 32 ..., 9%

(b) Consider the last digit of each of the values found in (a). What are the only digits that
a square number can end in?

(c) What digits can’t a perfect square end in?
(d) Which of the following numbers can’t be perfect squares?
A 327 B 324 C 343 D 289 E 732

(e) Without using a calculator, write 961 as a perfect square by first deciding what the
square root could end in, then thinking about the factors of 900.

1 Whole numbers
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There are many weird
and interesting facts
about the human body.
Calculate the following
expressions using
the correct order of
=\ operations to discover
some of these facts.

1 The number of muscles 2 The number of shades
it takes to produce ot grey that a human
human speech. eye can distinguish.
36+2x4 246 + 352 — (43 + 55)
Code letter: T Code letter: N

-

$

e/
/

G The highest recorded
speed of a sneeze
(in km per hour).

125+200+-4-2x%x5
K Code letter: E

~ )

The number of different
scents your nose can
detect.

(6000 + 1500 + 5) — 43 x 100

Code letter: W

\_

PEARSON mathematics 7 2ND EDITION

5 Babies are born with cartilage knee w

caps. These don't turn into bone until

the child is between which two ages?
(a) 3x4+12x 2 Code letter: Y
(b) 30-6x8+12x6 Code letter: B

6 (a) The number of bones you are born with.

200-50+(30-1)x5+5 Code letter: H
(b) The number of bones an adult has.
618 + (56 — 47) x 3 Code letter: G




7 The average human will shed approximately .
how many billion flakes of skin a year? WARNING: Advanced

T 30-7x3+10-36+4 order of operations

Code letter: I Brain surgeons need to be smart, so see if
you can calculate these trickier expressions.

8 The number of million blood cells

destroyed in the human body Brain surgery #1:
every few seconds. Order of operations using a fraction bar
90+(7+ ].].)X3 Example:2+s
de letter: L ool
Code letter For expressions like this, you should
treat the top and bottom as though it has
‘/ .2+6)_8 mp:_ - :
[ brackets: R This is the same as:
/ 9 The approximate number of 8:4=9
millimetres that a fingernail
grows in one month. Now try these:
1 + 400 = 400 + 1 17+38 27><(8+1) g 15-10+5x4
N 5 7-4 4+3
Code letter: U 41+6+2x3+2 £ (60+5x4)+2
(4+16)+5 10

p—

e

i —

X
\[ ]/

(q
Q
Q
- 9
—_— 10 The approximate length of a
human intestine, in metres. Brai 2. ¢ )
>~ (32+4+5-6x2)+(16+8x2) rain surgery #2:
Code letter: A Order of operations, including squares,
\\ ( cubes and roots
[ _ ..
— Squares, cubes and roots should be
Code letter box = applied after brackets but before
Place code letters in the boxes above their multiplication.
matching answers to solve this interesting fact: 13x28 28— (4 + 1) 3vV19+6x3
Your brain generates approximately 443223 3 (82 x 4)\2
Wors (a2
watts

72 2000 165 500 72 2
of power while you're awake—enough to illuminate

7 15 10 206 300 72 6 3 15 6 49



Chapter review

Maths literacy
associative law divisor mathematical conventions quotient
base estimate order of operations remainder
commutative law expanded form perfect cubes rounding
cube root index perfect squares square root
distributive law index form power
dividend indices product

Copy and complete the following using the words and phrases from this list, where
appropriate. A word or phrase may be used more than once.

1 For the number 73, 7 is the and 3 is the or

2 1,9 and 25 are all examples of .1, 8 and 27 are all examples of
3The__ of8is2.

4 In the statement 97 + 3=32rem 1, 97 is the , 31is the , 32 1is the

,and 1 is the

5 One strategy for making multiplication easieristousethe ___; for example,
6x17=6x(10+7).

To find the value of a statement such as (9 + 5) x 3 — 2, you would use the

6 The’long way’ of writing a number in index form is in
7 The of 16 is 4, because 4 x 4 = 16.
8 7x5=5x7isan example of the
9 When two or more numbers are multiplied together, the answer is called the
10 Youcanobtainan__ ofthe answer to a calculationby __ tothe
first digit.
Fluency
1 Use an appropriate mental strategy to help calculate each of the following. m
(@ 89+53 (b) 71 +67 () 93+125+7 (d) 5x12x2
(e) 21x15 (f 19x23 (9 4x9x%5 (h) 32x17
2 Find the value of the following,. m
(@) 12° (b) 5° () 10°
(@) o4 (&) /500 M 27
(@) 5°+22 (h) 8*-3° (i) 2°x3?
3 Write each of the following numbers in index form. m
(@ 7XxX7x7x7x7 (b) ten cubed
(c) five squared (d) twelve to the power of eight
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4 Calculate the following using any suitable strategy.

(@) 35x40 (b) 850 x 200 (c) 757 x7 (d) 98 x31
(e) 4400 + 200 (H 27x59 (9) 612+4 (h) 756 +7
5 Use rounding to the first digit to find approximate answers to the following.
(@) 35x241 (b) 1763 x 27 (c) 3299 + 64 (d) 57008 +192
(e) 159 x 286 (f 3427 x 963 (g) 4398 +487 (h) 86005 + 334

6 Find approximate answers to the following by first rounding each number to a convenient
multiple of 10 or 100.

(@) 554 +7 (b) 2136 + 19 (©) 15624 +216 (d) 28 x 604

(e) 157 x 419 (f) 523 %1998 (9) 54327 +915 (h) 12794 + 183
7 Calculate:

@ 9+@2+1)-2 b) Bx8)+4+7 © 12-6x2+11

d) 7+12+4—-1x2? € (13-5x2)+(20+10) () [Bx(O9+1)]-3>

8 Misha pays $112 for two T-shirts and a pair of jeans. If the T-shirts were $23 each, how
much did the jeans cost?

Understanding

9 Cartons of milk are packed into boxes that are then stacked into larger crates. If there are
20 cartons in a box, and 9 boxes in a crate, use mental strategies to calculate how many
cartons of milk are delivered to a supermarket that ordered 4 crates.

10 Use rounding to the first digit to estimate the answers to the following, then state whether
the actual answer will be higher, lower, or close to your estimate.

(@) 3741x22 (b) 265 x 341 (c) 25736 +49 (d) 96001 +17
11 Sasharuns a small free-range egg farm. On Tuesday, she collected 283 eggs from her hens.
(@) How many cartons will she be able to fill if each carton can hold 12 eggs?
(b) How many eggs will she have left over?
12 In the calculation of 2 x (30 + (4 — 1)) + 6 the first operation to do is:
A + B - C x D =+
13 Put brackets into these statements, where necessary, to make them true.
(@ 4x2+3+5-1=3 b) 5+1+6+4+2=7
14 Melissa’s salary is $57 935 per year.

(a) Approximately how much is this per week? Calculate by rounding to the first
digit first.

(b) Consider how you rounded the numbers in (a). Will Melissa’s actual weekly salary
be more or less than the approximate answer you calculated?

15 Which two consecutive numbers are the following between?

(Hint: Consider the perfect squares on either side of the number.)

(@) 12 (b) /30 (c) /88 (d) /150
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16 The local restaurant pays its casual employees $25 per hour. The following table shows the
number of hours worked by some of the casual staff. Work out the pay for each of these
workers and the total of the wages bill.

Employee | Number of hours
worked

Jessica 12

Amy 11

Aaron 9

Nikkita 6

Josef 14

17 Replace each * with one of the four operations (+ —, X, +) to make the statement true.
(@ 9*7*3=30 (b) 16 *4x2*2=12

18 As Eli drove into a carpark, he noticed that the cost of parking was $6 for the first hour,
then $3 for every hour after that. Eli’s car was parked for 6 hours.

(@) Write a calculation that Eli could use to work out how much his parking has cost him.

(b) As Eli drives out of the carpark, he gives the attendant $40. Use your answer to part (a)
to calculate how much change he will receive.

19 Write these numbers in expanded form and then work out the answer.
(@ 5°+22 (b) 8*-3° ©) 3>-2%x62

20 (a) Complete this sequence of the powers of 2:

2l=2 4=
22=4 2=
2°=38 26=

(b) Will 219 be larger or smaller than 1000? Write the difference.
21 Write these numbers in ascending order: 24 121,102 33 4, /81

Reasoning

22 Michelle has $17 in her purse. Michelle’s dad empties out theloose change’jar and
divides the money equally between his 3 children. Michelle now has $24 in her purse.
How much loose change was in the jar?

23 The train to Suntown has broken down and 224 passengers are stranded. Carly, the train
controller, needs to order replacement buses. Each bus can seat 42 people. How many
buses should Carly order? Explain why rounding down to the first digit is not useful in
this situation.

24 How many whole numbers have the value of their square root between 4 and 5?

25 Hamish has a collection of 12 alien figurines. His friend Ben has half this number.
Hamish’s brother Sean has three times the number that Ben has. The difference between
the number of aliens in Sean’s collection and the number in Hamish’s is:

A 6 B 12 Cc 18 D 24
26 Explain why 37 is not equal to 3 x 2.

27 Will the actual answer to 57 x 196 be greater or less than the approximate answer from
rounding to the first digit? Explain.
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Numeracy practice 1

Non-calculator
1 Another way of writing 7° is:
A 7+3 B 7x3
C 7x7x7 D 3Xx3x3x3x3x3x3

2 What is the best way to estimate the total cost of the items below?
skateboard = $87, knee pads = $31, helmet = $54

A $80 + $30 + $50
B $80+ $30 + $60
C  $90+ $30 + $50
D $90 + $40 + $60
3 The correct answer to 18 + 12 + (5 + 1) is:

A 5 B 6 c 7 D 20
4 The answer to 24 x 379 would be closest to:
A 1000 B 2000 C 5000 D 10000

5 Which expression has the same value as 13 x 5? : — e
A 10+3+5 B 10x3+5 C 10x5+3 D 10x5+15 e
Calculator allowed

6 ‘Mini-Munch’chocolate bars can be bought individually for 85c each or in packs of 6 for
$5.You need to buy 34 Mini-Munches for a party. What is the least amount you can pay?

7 Tom is stacking a drinks fridge in the supermarket with cans of cola. The fridge has
3 shelves. On each shelf Tom can place 5 rows of 12 cans. How many cans will fit in
the fridge?

8 The area of New Zealand is 268 676 square kilometres. What is this area rounded to the
nearest thousand square kilometres?
A 268700 B 268000 C 269000 D 270000

9 The government of Victoria asked everyone in the state to reduce their water usage to less
than 155 L per person per day. Which of the following families did not achieve this target?

Family name Number of people Total water used
in the family by the family in 1 day

Bennett w w w w w 760 L
L I
o RRRRRE |
Zhang |n| |n| |n| 450
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Integers

A universal language?
Mathematics might be used to communicate
with aliens. How would this work?

How could we use maths to discover other prime numbers). No cmswer has been detected
forms of intelligent life in the universe? yet; this is not surprising given the distance it
Our number system is based on tens (mainly will have to travel. Later in this chapter you
because we have ten fingers), but we cannot can learn about another way prime numlbers
assume that an alien number system would are used to send information.

be the same.

It is believed that the best way to send a

universal message might be to use prime Forum
numbers. Prime numbers, such as 2, 3, 5 cnd If you had the opportunity to send the first
7. have only two factors: 1 ond the number message to an alien species, what would

itself. This property meams that prime numbers you say?

will be the same in any number system. Our number system is based on

In 1974, the Arecibo telescope in Puerto Rico multiplying cnd dividing by 10. However,

broadcast amessage into a star cluster 21 000 sometimes we count by 2, 12, 60, 360 and
light years away. The message consisted of 365. What do we count using these
1679 bits’ of data, which can be arranged numbers?

into 73 lines of 23 characters (73 and 23 are

Why learn this?

Understanding relationships between numbers allows you to work with them confidently
and efficiently, often without the need for a calculator. A knowledge of factors, multiples
and prime numbers is a good foundation for study of maony other creas of mathematics.
Negative numbers are another importont set of numbers,used for example when working
with temperatures, elevations, score differences and money.

After completing this chapter you will be able to:

e find the lowest common multiple of a group of numbers

e find the highest common factor of a group of numbers

e use divisibility tests to assist in finding factors

e identify prime and composite numbers

e find the prime factors of a number

e use positive and negative numbers (integers) to represent quantities
e compare and order integers

e add ond subtract integers.

2 Integers
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Recall

Prepare for this chapter by attempting the following questions. If you have difficulty with a
question, you can download a Recall Worksheet from the eBook or the Pearson Places website.

1 Copy and complete these within 3 minutes.

(@ 6x7= 6X6= 6x4= 6x11= 6XxX8=
(b) 7x11= 7X7= 7%x5= 7X2= 7X3=
(c) 8x7= 8x 6= 8x4= 8x10= 8x 8=
(d 9x12= I9x3= 9xb5= Ix11= 9x 8=
(e) 12x7= 12x6= 12x12= 12x9= 12x11=

2 (a) List all the digits that an even number can end with.
(b) List all the digits that an odd number can end with.

3 Copy and complete each of the following by writing a < (less than) or > (greater than)
symbol between the given values.

(@ 10 7 )3___ 6 c)2___ 0 do___5
4 Calculate:

(@ 3+8+12 (b) 22+19-7 () 22—-9+87-35

(d) 18-9-4 (e) 72-39+14 (f 51+43-11-7

5 Write the following temperatures in order from coldest to warmest.
@@ 15°C,7°C,0°C,-4°C,21°C, -11°C
(b) 5°C,-3°C,10°C, -25°C,32°C, -14°C

6 Write the following in expanded form, then evaluate.

(@ 72 (b) 3* (©) 2° (d@ 17
7 Calculate the following.
(@) 3°x5? (b) 43+23 ©) 8+6° d 9?-7°

Exploration Task

You can download this activity from the eBook or the
Pearson Places website.

Is adding always more?
Is subtracting always less?

In this activity, you will explore the relationship between the
addition and subtraction of negative numbers and the
direction of the number line.
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Multiples, factors
and divisibility

The numbers 1, 2, 3, 4, 5, ... are often called whole numbers or counting numbers.
(When ... is written in mathematics, this means that the pattern goes on forever.)

You can find the multiples of a whole number by multiplying it by another whole number.

For example, the multiples of 7 are:

1x7 2x7 3x7 4x7 5x7
Multiples of 7 7 14 21 28 35

Another way to create a list of multiples of a number is to start with the number and add
it repeatedly.

For example, the multiples of 4 are:

+4 +4 +4 +4
4 8 12 16 20
(4x1) (4x2) (4 x3) (4 x4 (4 x5)

The first in the sequence of multiples of a number is always the number itself. You can see
from the above table and sequence that the first multiple of 7is 7 (1 x 7), and the first multiple
of4is4 (1 x4).

A factor is a number that divides exactly into another number.

‘Exactly’ means that there is no remainder left after the division.

You can think of the process of finding factors as the reverse of finding multiples.

By reversing (flipping) the above table, you can see some factors:

7 14 21 28 35
Some factors 1,7 2,7 3,7 4,7 5,7

This means that the factors of 7 are 1 and 7, some factors of 14 are 2 and 7 etc.

It is often important to find all the factors that a number has.You can see from the table that
28 has factors of 4 and 7, because 4 and 7 multiply to give 28.

However, 28 has other factors as well:

28=4x7
and 28=2x14
and 28=1x28

So, 28 has six factors: 1, 2, 4, 7, 14 and 28.

2 Integers

57



58

Worked example 1

Find all the factors of each of the following numbers.

(@ 12 (b) 110

Thinking Working

(@ 1 Write the pairs of numbers that (a) 1x12=12
multiply to give the original number. 2X06=12
The number will always be divisible SX4=12

by 1, so write 1 x original number as
the first pair, then consider whether
there are pairs beginning with 2, 3 etc.

2 List the factors from smallest Factors of 12:1, 2, 3, 4, 6, 12.
to largest.
(b) 1 Write the pairs of numbers that (b) 1110 =10
multiply to give the original number. 2x55=10
The number will always be divisible 5x22=110
by 1, so write 1 X original number as 10 x11=10

the first pair, then consider whether
there are pairs beginning with 2, 3 etc.

2 List the factors from smallest Factors of 110: 1, 2, 5, 10, 11, 22, 55, 110.
to largest.

Sometimes, two of the same factor are multiplied to give the original number. For example,
7 x 7 =49.You include 7 only once in the list of factors for 49.

Divisibility

Another way of considering factors and multiples is to talk about divisibility. A larger number

is divisible by a smaller number if dividing by the smaller number gives an exact whole
number answer with no remainder. The following sentences all describe the same idea.

* Two factors of 35 are 5 and 7.
35 is divisible by 5 and 7.
Both 5 and 7 go into 35 exactly (without any remainder).

5 multiplied by 7 gives 35.

35 is a multiple of 5 and also a multiple of 7.

A good knowledge of factors and multiples will help you determine which numbers are
divisible by others. For larger numbers, you can use tests to determine whether one number is
divisible by another. These tests are summarised in the following table.
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A number is ... if it passes this divisibility test

divisible by ...
2 The number is an even number (ends in 0, 2, 4, 6 or 8).
3 The sum of the digits is divisible by 3.
4 The number formed by the last two digits is divisible by 4.
5 The last digit is 0 or 5.
6 The number is even (divisible by 2) and also divisible by 3.
8 The number formed by the last 3 digits is divisible by 8.
9 The sum of the digits is divisible by 9.
10 The last digit is 0.

Worked example 2

Using the divisibility tests, determine which of the numbers 75, 98, 110 and 132 are divisible

by each of the following.

@ 3 (b) 4 () 5 d 6

Thinking Working

(@ 1 To testif a number is divisible by 3, add (a) 75:7+5=12 v
the digits in each of the numbers. If the 98:9+6=17 X

sum of the digits is divisible by 3, the
number is divisible by 3.

State the answer for each number.

No:1+1+0=2 X
122:1+3+2=6

(b) 1

To test if a number is divisible by 4, look
at the number formed by the last two
digits. If that number is divisible by 4,
then the whole number is divisible by 4.

State the answer for each number.

75 and 132 are divisible by 3.

98 and 110 are not divisible by 3.
75 X

96 X

10 X

132 v

132 is divisible by 4.
75, 95 and 110 are not divisible by 4.

(c) 1

To test if a number is divisible by 5, is the
last digit 5 or 0?

State the answer for each number.

75 4
96 X
10 v
122 X

75 and 110 are divisible by 5.
96 and 152 are not divisible by B.

(d) 1

To test if a number is divisible by 6,
perform the tests for divisibility of 2

and 3. Write the even numbers (numbers
divisible by 2). Add the digits in each of
these numbers and see whether the
number is divisible by 3.

State the answer for each number.

Using the working from (a):
96:17 X
10: 2 X
122: 6 4

152 is divisible by ©.
79, 96 and 110 are not divisible by ©.

2 Integers
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Multiples of a whole number are found by multiplying it by another whole number.
A factor is a number that divides exactly into another number.

Divisibility tests can help find the factors of a whole number.

Common multiples

A common multiple of two numbers is a number that both of them divide into exactly. (In other
words, the multiple is’‘common’to both of them.) Changing the multiple table from the start
of the section slightly, you get:

land7 |2and 7 |3and7 |4and 7 | 5and 7
A common multiple 7 14 21 28 35

This table only gives one common multiple for each pair of numbers. There are an infinite
number of others. The lowest common multiple (LCM) of two numbers is the smallest number
that both of the numbers divide into exactly. The common multiples of 2 and 7 are 14, 28, 42,
56,... so the LCM of 2 and 7 is 14. Because numbers can always be higher, there is no such
thing as a highest common multiple.

Worked example 3

Find the lowest common multiple (LCM) of the following numbers, by first listing the
multiples of each: 4 and 6.

Thinking Working
1 List the first few multiples of the first 4. 4, 8,@ 16, 20, 24, ...
number.

2 List the first few multiples of the second  &: 6@ 18, 24, 30, 36, ...
number.

3 Circle the first number that appears in LCM of 4 and G is 12.
both lists. This is the LCM.

Common factors

A common factor of two numbers is a number that divides exactly into both of them. Common
factors should not be confused with common multiples. Consider the following.

7 and 14 4 and 20 9 and 15 8and 40 | 12 and 18
Common factors 1,7 1,2,4 1,3 1,2,4,8 1,236

The number 1 will always be a common factor of any set of numbers.

It is often useful to find the highest common factor (HCF) of a pair of numbers. From the above
table, you can see that the HCF of 7 and 14 is 7, the HCF of 9 and 15 is 3, the HCF of 12 and
18 is 6 etc.

If the smaller number in the pair is a factor of the larger number, then the smaller number is
the HCF. For example, the HCF of 4 and 20 is 4. The HCF of 8 and 40 is 8. The HCF of a pair
of numbers cannot be bigger than the smaller number of the pair.
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Worked example 4

Find the highest common factor (HCF) of the following pairs of numbers, by first listing the
factors of each number: 12 and 18.

Thinking Working
1 List all factors of the first number. 12: D@ 4.© 12
List all factors of the second number. 18: HOA@ 9, 18

2 Circle the factors appearing in both lists.
These are the common factors.

3 Select the largest number that appears HCF of 12 and 1& is ©.
in both lists. This is the HCF.

The lowest common multiple (LCM) of two numbers is the smallest number that both of
the numbers divide into exactly.

The highest common factor (HCF) of two numbers is the largest number that divides
exactly into both of the numbers. The highest common factor is sometimes also called the
greatest common divisor (GCD).

PRI Multiples, factors
and divisibility

Navigator
1 (columns 1-2), 2, 3, 1 (columns 2-3), 2, 3, 1 (columns 3-4), 3, 4 (i-0), 5 (i),
4 (columns 1-2), 5 (a-h), 6, 7, 8, 4 (columns 2-3), 5 (columns 2-3), 7,9, 11, 12,13, 14, 15, 16, 17, P.

9,10, 11, 12,13, 14 (a), 15,16, 6,7,8,9,10, 11,12, 13, 14,15, 18,19, 20, 21, 22, 23, 24, 25, 26,
17,19 (a-b), 21, 22, 25, 26,28 16, 17, 18, 19 (a—), 21, 22, 23, 27,28

25, 26, 28
Fluency

1 Find all the factors of each of the following numbers. m
(@) 18 (b) 16 (c) 23 (d) 24
(e) 20 (fH 35 (9) 36 (h) 42
@i 53 G 60 (k) 77 ( 84

2 How can you check whether a number is divisible by the following?
(a) divisible by 2 (b) divisible by 10 (c) divisible by 3
(d) divisible by 6 (e) divisible by 4 (f) divisible by 5

3 Determine which of the numbers 92, 108, 245 and 3100 are divisible by each of the following. m
(@ 3 (b) 4 (c) 5 (d) 8 (e) 9
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Find the lowest common multiple (LCM) of the following sets of numbers, by first listing

4
m the multiples of each.

(@ 2and>5 (b) 3and9 (c) 5and 25
(d) 5and 6 (e) 4and 7 () 8and 12
(9) 7and 9 (h) 10 and 12 () 6and11
() 9and 12 (k) 20 and 50 () 8and14

(m) 3,4 and 5 (n) 2,25 and 50 (o) 20,50 and 60

m 5 Find the highest common factor (HCF) of the following pairs of numbers, by first listing
the factors of each number.

(@ 10and 15 (b) 8 and 24 (¢) 5and 12 (d) 26 and 36
e N (e) 11 and 33 () 28 and 70 (9) 44 and 22 (h) 10 and 30
| Afactorofa umber ! () 40and 70 () 32and 60 (k) 35and 70 () 42and48
| number itsef. : 6 (a) The lowest common multiple of 8 and 1 is:
A 8§ B 16 C 24 D 80
(b) Which of the following is a factor of 34?
A 4 B 12 c 17 D 68
(@ A number divisible by 2, 3 and 5 is:
A 6 B 15 Cc 60 D 65
(b) Which pair of numbers are both divisible by 4?
A 38and 42 B 38and 52 C 38and60 D 52and 60

8 Which list of numbers only has multiples of 30?
A 31,32,33,34,35
C 30, 60,90, 120

B 30,40,50,60
D 1,235 6,10,15,30

Understanding
9 (a) Which one of the following numbers is not a multiple of 8?
A 4 B 24 c 72 D 88
(b) Which of the following is not a factor of 427
A1 B 6 c 21 D 84
10 How many factors does the number 18 have?
A 2 B 3 Cc 5 D 6

11 State true (T) or false (F) for the following.
(a) 346 is a multiple of 3. (b) 872 1is divisible by 6.
(c) 2is a factor of 348. (d) 521is a multiple of 4.
(e) 854 is divisible by 9. () 3is a factor of 56 902.
12 For each group of numbers, find (i) the LCM and (i) the HCF.
(@ 4,6 and 10 (b) 6,8 and 12

(¢) 8,12and 16 (d) 10,25 and 40

62  PEARSON mathematics 7 2ND EDITION



13

14

15

16

17

18

19

Complete the following sentences by using the words ‘multiple’, ‘factor” or‘divisible’.

(@) 32is a multiple of 8 becauseitis __ by8.

(b) 6isa__ of 54,5054 is a multiple of 6.

(c) 72is divisible by 9, so that makesita___ of9.
(d) 4isafactorof60,s060is____ by4.

(a) If 24 lollies are placed into bags so that each bag contains
the same number, how many lollies can be in each bag?
List all possible answers.

(b) If 36 lollies are placed into bags so that each bag contains
the same number, how many lollies can be in each bag?
List all possible answers.

Ms Williams wants to arrange the seating in the hall for the Year 7s. There must be the
same number of chairs in each row. She wants the students to take up all the seats in a
row. There are 96 students.

(@ How many rows could there be, and how many seats are in each row? Give all
possible combinations, including impractical ones.

(b) Ms Williams would like the arrangement to be as’square’as possible. Which
arrangement is best for this?

Mr Rasheed is putting his students into groups to work on a project. Students must be in
groups of 3 or 4. He has 26 students in his class. Find the two different ways Mr Rasheed
can divide up his class.

The smallest number divisible by 3, 4 and 5 is:
A 12 B 24 C 30 D 60

In a lighting display, one light flashes every 25 seconds while another light flashes every
60 seconds. If both lights are turned on at the same time, then write the next three times
when both lights will flash together. (Hint: The lights will flash together at a common
multiple of their flashing times.)

= . 4

(@) Find the lowest number greater than 50 that is divisible by 7.

(b) Find the lowest number greater than 100 that is divisible by 11.

(¢) Find the first common multiple of 2 and 7 that is greater than 100.
(d) Find the first common multiple of 2, 5 and 7 that is greater than 200.
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Reasoning

20

21

22

23

24

25

Peter power-walked around an oval while Mei Ling jogged. They started and finished at
the same time. They started on the same spot and went in the same direction, keeping up
a constant speed for 1 hour. Peter walked 8 laps and Mei Ling jogged 24 laps in the hour.

(@) How many times did Mei Ling pass Peter?
(b) How many times did Mei Ling pass Peter exactly on the spot where they started?

(c) At the beginning of which laps did Mei Ling pass Peter exactly on the spot where
they started?

(@) Copy the following table and do the divisibility tests on the numbers in the left
column. Circle the number if the original number is divisible by it. The first one has
been done for you.

Divisible by...

6

100000
202008
12121212
300300300
7500
900090
123456 789

10
10
10
10
10
10

l\)l\)l\)l\)l\)l\)@

@ ©
1 5
1 5
1 5
1 5
1 5
1 5

W W[ W[ W| W| W[ W

6
6
6
6
6
6

O | O O ©O| O| O[O

8
8
8
8
8
8

(b) Complete the following.
(i) If a number is divisible by 4, then it is also divisible by ___.
(i) If a number is divisible by 9, then it is also divisible by __.
(c) Explain your answers to (b).

To test whether a number is divisible by 6, you must test whether it is divisible by 2 and 3.
Explain why this test works.

A ‘perfect’ number is a number that has the sum of its factors (excluding itself) equal to
itself. The first perfect number is 6, because its factors are 1 +2 + 3 = 6.

(@) What is the next perfect number? It is less than 40.
(b) The next perfect number is between 490 and 510. See if you can find it.

An “abundant’ number is a number for which the sum of its factors is greater than two
times the number itself. The first abundant numberis 12,as 1 +2+3+4 +6 + 12 =28,
which is greater than 2 x 12. Find the next two abundant numbers. (Both are less than 40.)

(@) How can you always find a common multiple of a pair of numbers?

(b) How can you check if this number is the lowest common multiple?

Open-ended

26

27

28

Darren is designing a box for 60 identical chocolates to be placed in rows.
(a) Find three ways Darren could arrange the chocolates in the box.

(b) Which of your arrangements do you think is the most practical for a chocolate box?
Explain your answer.

Zena is five years of age and Sam is less than 90 years old. Sam’s age is a multiple of three
and is also a multiple of Zena’s age. Find three possible ages Sam could be.

Is it possible to find the highest common multiple of two or more numbers? Explain
your answer.
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Primes and
composites

A number that has more than two factors is called a composite number.

A whole number greater than 1 that has exactly two factors, itself and 1, is a prime number.

The number 7 is a prime number as its factors are 1 and 7. The number 8 is a composite
number as its factors are 1, 2, 4 and 8.

Two numbers are said to be co-prime if their highest common factor is 1.

The sieve of Eratosthenes

Eratosthenes was a Greek mathematician who lived more than 2200 years ago. He is believed
to be the first person to calculate a value for the circumference of the Earth. He is also famous
today for his’sieve’, a method for finding prime numbers.

To use the sieve of 1 2 3 4 5 6 7 8 9 10

Eratosthenes, copy the table 1112113112115 1 16 | 17 | 18 | 19 | 20
and follow the instructions.

21 | 22 | 23 | 24 | 25 | 26 | 27 | 28 | 29 | 30
31 |32 |33 |34 |35 |36 | 37|38 |39 | 40
41 | 42 | 43 | 44 | 45 | 46 | 47 | 48 | 49 | 50
51 | 52 | 53 | 54 | 55 | 56 | 57 | 58 | 59 | 60
61 | 62 | 63 | 64 | 65 | 66 | 67 | 68 | 69 | 70
71|72 7374|776 |77 78|79 | 80
81 | 82 | 83 | 84 | 85 | 8 | 87 | 88 | 89 | 90
91 | 92 | 93 | 94 | 95 | 96 | 97 | 98 | 99 | 100

Step 1 Cross out the number 1.

Step 2 Go to the next number, which is 2, and circle it. Then, cross out all of the other
multiples of 2.

Step 3 Go to the next number that isn’t crossed out. This should be 3. Circle it. Then, cross
out all of the other multiples of 3.

Step 4 Go to the next number that isn’t crossed out, circle it, then cross out all of its
multiples.

Step 5 Repeat for the next number that isn’t crossed out. Keep repeating this process until
there is no‘next number’.

Step 6 Write the factors of each of the circled numbers. What types of numbers are these?
Step 7 Write the factors of any five of the crossed out numbers, except for 1.

Step 8 Which type of number—circled or crossed out—has more factors? Explain why.

2
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W] Primes and composites

Navigator
1,2,3,4,5,6,7,8,9,10,11,13, 1,2,3,4,5,6,7,8,9,10,11,12, 1,3,4(b),5,6,7,8,9,10,12,13,
P. 14 (a), 16, 17 13,14, 16, 17, 18 14,15, 16, 17, 18

Use ‘The sieve of Eratosthenes’on the previous page to help you answer Questions 1-6.

Fluency
1 Write the prime numbers between 1 and 20.
2 How many single-digit prime numbers are there? List them.
3 List all the primes between 20 and 60.

4 (a) The first prime number after 50 is:

A 51 B 53 C 55 D 57
(b) A number co-prime with 18 is:
A 9 B 21 C 24 D 25
Understanding
T Y 5 (a) Whatis the next prime number after 607

| To show that a number is |
| composite, you only need :
: to show that one of the |
I
)

I\ divisibility tests works.

(b) What is the next composite number after 60?

(c) What are the two odd composite numbers less than 207

(d) What is the largest prime number less than 507
6 Write true (T) or false (F) for each of the following statements.

(@) 21is prime. (b) 381is composite.
o (c) 59 is prime. (d) 49 is prime.
’ (e) 5and 7 are co-prime. () 5 and 6 are co-prime.
2R (9) All even numbers greater than 2 are composite.

(h) All prime numbers are odd.

7 Name a divisibility test that shows that the following numbers are composites.

(@) 410 (b) 621 (c) 9909
(d) 4516803 (e) 87912404 (f 2871025
8 Are the following pairs of numbers co-prime? Give reasons for your answer.
(@ 9and 17 (b) 8and 11 (c) 13 and 52 (d) 27 and 63
Reasoning

9 Explain why any pair of prime numbers is co-prime.
10 2is the only even prime number. Explain why.
11 Explain why it is easy to tell that 4567278 is a composite number.
12 Explain why 2 and 3 are the only two consecutive prime numbers.
13 What is the smallest difference between any two consecutive composite numbers?
14 (a) Find the numbers closest to 100 that are co-prime with 100.
(b) Find the numbers closest to 36 that are co-prime with 36.

66 PEARSON mathematics 7 2ND EDITION



(s2)

15 Will a prime number always be co-prime with any other whole number? Explain your
answer.

16 If one number is a multiple of another number and both numbers are greater than 1,
explain why they cannot be co-prime.

Open-ended

17 A conjecture is a mathematical statement that is believed to be true, but has not yet
been proven. Goldbach’s conjecture (named after the mathematician Christian Goldbach)
states that’every even number greater than 2 can be written as the sum of two primes’.
Choose 10 even numbers, and use them to demonstrate Goldbach’s conjecture.

18 A pair of ‘Sophie Germain primes’ (named after the mathematician) is a pair of prime
numbers where one number is exactly one more than double the other number.
For example, 11 and 23 are Sophie Germain primes, because 11 x 2 +1 = 23. Find
two more pairs of Sophie Germain primes.

Puzzle

n.

o] o]

2] |
HE

EE
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PILLAR

Equipment required:

How to play:

Roll the die to decide who goes first.

Players take turns to roll the die and move
forward the number of spaces shown. You
cannot move backwards. When you reach
a circle with two arrows leading from it,
you can decide which path to take.

The aim is to move from start to finish and
get as many points as possible by finding
factors of numbers.

When you land on a number, you must list
all the factors of that number. The number of
factors is your score. For example, a player
lands on 6: factors are 1, 2, 3 and 6;

score = 4 points.

But beware! If another player notices you have
missed one or more factors, then they gain five
points. If they suggest a factor that is wrong,
then they lose five points.

PEARSON Mmathematics 7 2ND EDITION

1 counter per player, 1 die, calculator (optional)

LARGE CIRCLE: If a player correctly finds
all the factors of the number in a large circle,
they earn double the points for that number.

:Q:CROSSBONES: If a player lands on a circle
containing a skull and crossbones, they miss
a turn.

SQUARE NUMBER: If a player lands on a
square number and calls ‘Square Power’
within two seconds, they have an extra turn.

PRIME NUMBER: If a player lands on a prime
number and calls ‘Prime Power’ within two
seconds, they can double their points for that
number. If they don't call ‘Prime Power' then
they only get two points for the two factors.

The game ends when one player reaches or
crosses the finish line. The player with the
highest number of points at that moment is
declared the winner (even if they haven't
reached the finish line).



10 3
15 1
17
6
34
4
63
15
53
1
25 55
29
82
86
66
36
19
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49
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23
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Prime factors

A prime factor of a number is a factor that is also a prime number.

Every whole number can be written as the unique product of its prime factors.

Using a factor tree to find prime factors

A factor tree is a useful way of finding the prime factors of a number. To construct a factor tree:
1 Draw two lines (‘branches’) extending out from the number, in an upside-down‘V’shape.
2 Write any two factors of the number at the end of the branches.

3 If one of the factors is prime, circle it. If it is composite, draw another two branches and
split the factor into two smaller factors.

4 Repeat step 3 until all branches end in a circled prime number.

There is often more than one way to make a factor tree. Three versions of the factor tree for 24
are shown here. These factor trees look different, but the prime factors on the ends of the
branches are always the same: 2, 2, 2, 3.

24 24 24

N N
12 2 8 ® 4/\6
N N

s ® e @/\@ @/\@
N N
® O ON6)
When all of the branches end in prime factors, then you have found all of the prime factors,
so you can write the number as the product of those prime factors.You should write the factors
in ascending order (smallest to largest) and write any repeated factors in index form.

For example: 24=2x2x2x3
=27x3

Worked example 5

Draw a factor tree for the number 18, then express the number as a product of its prime factors
in index form.

Thinking Working
1 Write the number as the product of 1&=3%x6
two factors.
2 Show each factor at the end of a branch 18
and circle it if it is prime. PN
® o
3 Split any composite factor into two 18
smaller factors, continuing until the PN
factors at the end of each branch ©® o
are prime. @A@
4 Write the number as a product of the 16=2X3x3
primes in index form and in ascending =2 x 3

order (smallest to largest).
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Using repeated division to find prime factors

You can also find the prime factors of a number by doing a series of divisions by small prime
numbers, such as 2, 3 or 5.You can use the divisibility rules to identify these smaller prime
factors. For example, if the number is even, you can divide by 2. The divisibility rules are listed
in section 2.1 of this chapter.

Keep dividing by the same or different prime factors until the final answer is 1. The list of all
the divisors will be the list of the prime factors.

Worked example 6

Use repeated division to find the prime factors of 84. Express the number as a product of its
prime factors in index form.

Thinking Working
1 Identify a prime factor of the numberand  2) &4
divide it into the number. Continue 2)42
dividing by the same or a different prime ~ 3) 21
factor until the last answer is 1. 7) 7
1

2 The prime factors are listed down theleft 84 =2x2x3x7
side of the division calculation. Write the
number as a product of these.

3 Write the number as a product of the 84=22x3x7
prime factors in index form and in
ascending order.

Using prime factors to find the HCF (highest common factor)

If you have two numbers both written as a product of their prime factors, then their HCF must
be the product of all their common prime factors (that is, the prime factors that appear in both).

Worked example 7 WE 7

Use prime factors to find the HCF of the following pair of numbers: 60 and 72.

Thinking Working
1 Use factor trees to find the prime factors. 60 72
/\ /\
o) 10 9 &
N N N N
@ 00 6 6 ®2 4
N

@ ©

2 Write each number as a product of its 60 =2x2x3x5

prime factors. Do not use index form. 72 = 2 XxCRZXDX 3

3 C(ircle the factors that are common to
both numbers (there must be the same
number of factors in each group).

4 Find the product of the common prime HCF=2Xx2x3
factors. This is the HCF. =12

2
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Prime factors

Navigator

1 (columns 1-2), 2 (columns 2-3), 1 (columns 2-3),2 (columns 1, 3), 1 (columns 3-4),2 (columns 3-4),
P. 3 (a-h), 4,5, 6 (a-b), 7,8,9, 10, 3 (columns 1-2),4,5,6,7,8,9, 3 (columns 2-3), 5 (d-f), 6, 7, 8,
11,12, 13, 15 10, 11,12, 13, 14, 15 9,10, 11, 13, 14, 15, 16

Fluency

e 5

Draw a factor tree for each of the following numbers, then express the number as a
product of its prime factors in index form.

(@ 8 b) 12 (c) 20 (d) 48
() 14 ® 26 (@) 68 (h) 44
i) 64 0 72 (k) 108 0 144
(m) 200 (n) 750 (0) 1000 () 1236

Use repeated division to find the prime factors of the following numbers. Express each
number as a product of its prime factors in index form.

(@ 8 (b) 12 (c) 28 (d) 36

(e) 39 | 77 (9 51 (h) 38

@i 30 G 63 (k) 96 (n 132

(m) 168 (n) 198 (o) 288 ®) 212

WE.7 3 Use prime factors to find the HCF of the following pairs of numbers.

(@) 8and 20 (b) 12 and 18 (c) 12 and 36

(d) 36 and 48 (e) 24 and 56 (H 28 and 84

(9) 64 and 96 (h) 70 and 98 (i) 60 and 105

() 66 and 110 (k) 80 and 128 () 130 and 156
4 (a) 120 written as the product of its prime factors is:

A 2x4x15 B 3x8x5 C 2x2x5x6 D 2x2x2x3x5
(b) The prime factors of 550 are:
A 2,511 B 2,10,55 C 510,11 D 2,11,25

5 Which numbers are the product of these prime factorisations?

(@ 23x3? (b) 2°x3x5° (©) 2*x3%x5°

(d) 3°x5x 72 (e) 22x52x7x11 (f 26x112
6 6=2x3and 8=2% Use these facts to write the following numbers as products

of prime numbers.

(@) 48 (b) 96 (48x2) (€) 144 (48x3)
7 33=3x11and 10 =2 x 5. Use these facts to write the following numbers as

products of prime numbers.

(@ 330 (b) 660 (c) 990

Understanding

8 Explain the difference between factors and prime factors, using the number 24

as an example.
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9 The prime factors of 192 are 2 and 3, while the prime factors of 42 are 2, 3 and 7.
List the prime factors of 192 x 42.

10 (a) The HCF of a pair of numbers can also be used to find the lowest common

multiple (LCM). Copy and complete the following method.
Prime factors of 36: 2x ___ x ___ X

Prime factors of 100: 2x X X ___

Highest common factor (HCF) of 36 and 100: 2 x ___ =
Factors of 36 not used to find the HCF: ___ x3=___
Factors of 100 not used to find the HCF: 5x ___ =___

HCF x all unused factors of 36 x all unused factors of 100: ____ x3x___ x5x___ =900

The result is the lowest common multiple of 36 and 100.
(b) Use this method to find the LCM for the following pairs of numbers.

() 8and 18 (i) 12and 18 (i) 8 and 20
(iv) 8 and 72 (v) 20 and 26 (vi) 20 and 800
(vii) 20 and 1000 (viii) 400 and 800 (ix) 800 and 1000

11 Marcus is making identical balloon arrangements for a party. He has 84 red balloons and
54 blue balloons. He would like to sort his balloons into groups, so that each group
has the same number of red and blue balloons, with no balloons left over.

(@) Use prime factors to find the highest common factor of 84 and 54.
(b) If Marcus split his balloons into this number of groups, then how many
red and blue balloons would be in each group?
Reasoning

12 A number less than 550 is the product of four prime factors: 2, 3, 5 and a fourth
prime factor between 15 and 20. What is the fourth factor, and what is the number?

13 (a) Find the smallest number that can be written in prime factor form with:
(i) exactly two different prime factors
(i) exactly three different prime factors
(iii) exactly four different prime factors.
(b) Repeat (a), but remove the condition that the factors are different.

14 140 tickets were sold for the school concert. Each ticket sold was numbered from 1 to 140.
A lucky door prize was awarded to each person who had a ticket with a number that was
a multiple of 15, but not a multiple of 9, 10 or 25. Five friends had the ticket numbers 45,
80, 90, 105 and 135.

(@) Do any of them have a winning ticket? If so, what is their winning number?
(b) If 250 tickets were sold, how many winning tickets would there be? Find the winning
numbers between 1 and 250.
Open-ended

15 A number between 100 and 200 is the product of four primes and has three prime factors
(one factor is repeated). Explain how you might go about finding this number and write
down two such numbers.

16 To find the prime factors of a number, Ray uses the divisibility tests. He then writes down
the number from each divisibility test that worked.

(@) Using this method, what would Ray say are the prime factors of 20?
(b) What is wrong with Ray’s method?

(c) Suggest how Ray’s method can be improved so that it is accurate.
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How secure is the PIN code that people use to access
an ATM or pay by EFTPOS? What about the passwords
and credit card numbers used for online shopping
and banking? Some people worry about recording
personal details on the internet, fearing that the data
may be accessed by unauthorised people.

Cryptography is the study of hiding information by
turning it into code that cannot be understood by
others. A piece of information (such as a PIN code] is
‘encrypted’, or ‘encoded’ (turned into code), and sent
to the intended recipient (the bank], who is able to
‘decrypt’ (or ‘decode’) it.

One method used to encode data is RSA encryption.
This uses two large prime numbers multiplied
together to obtain a ‘public key’, which is used to
encrypt the message. To decrypt the message, you
need to find the two original primes (the ‘private’ key).

How easy is it to find two large prime numbers, if you
only know the very large number that is their product?
It depends on the size of the numbers. The larger the
two prime numbers that are multiplied, the harder it
is to find them, and the more secure the encryption.

1 Which two prime numbers were multiplied
together to give each of these encryption keys?
(al 77 (b) 38 (c) 202 (d) 143

2 Multiply the following prime numbers together
to get encryption keys.
(a) 3and 17
(c) 313 and 93139

DIY Decryption

3 (a) Write the first five prime numbers.

(b) 131 and 727

(b) Find the six smallest keys that can be created
by multiplying two primes together.
(c) How many factors does each key in part [b) have?

(d) Will every key created by multiplying two primes
together have this number of factors? Why?

4 Here is a simplified version of how decryption using
prime numbers can work. Suppose the encrypted
message isWLRGYSBEMRKCREBJCV
and your key is 713.

Find the two prime numbers whose product is 713
(23 and 31). Now write the digits of these primes
under the code as follows:
WLRGYSBEMRKCREBUJCYV
233123312331233123
The digits tell you how many places to shift each
letter along the alphabet. The 2 under the W means
that you shift two letters forward through the
alphabet from W to Y so that the decoded message
has Y as its first letter. To decode the second letter,
you move 3 places forward from L in the alphabet,
which is the letter O.

(a) Continue decrypting the code to get the full
message.

(b) Describe what you did with the coded letter Y.

5 Decode this message using 943 as the key.
KXPGAQFONDMNHKBELNLNSYKYD

Note: You will need to decide which order to write
the two primes. Only one way will work.

6 Encrypt your own message using this method. Use
prime numbers less than 100 and a message with
less than 25 letters. Give your coded message and
key to someone to decrypt.

7 Why are prime numbers used as encryption keys?
Why can’t you use any number, such as 120, as a key?

Research

Find out about GIMPS (Great Internet Mersenne
Prime Search) and how prime numbers are
used in email encryption.

Do you think governments should ban

encryption so that intelligence agencies
can read everyone’s emails?

Make a list of the potential problems and
dangers that can arise from placing personal
information on the internet.

NOPQRSTUVWXYZ}
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Introduction
to integers

| TS - TTESESN = T

Mt Kosciuszko, Australia’s highest
mountain, reaches 2230 m above
sea level, whereas Lake Eyre is
16 m below sea level.

WE E KE N Today’s maximum temperature

was 14 °C after a minimum of

(
|
I
== 2°C below zero. |
|
\

\
I’'m afraid your bank |
account has gone into }
the red by $100! }I
Take the lift from
the 7th floor of the
building down to the
2nd basement level.
) o \}\ |I/,/ \ \
1 H — =
i ///(l\\\\
1+50 All of the above statements describe more than just the size of a number—they also give a
1 direction.You can use a + (positive) sign or a — (negative) sign to show this direction. Below is
] 40 a list of words usually associated with + or —.
1+30
: + (positive) — (negative)
+1+20
] up down
] +10 increase decrease
10 gain lose
110 deposit withdrawal
100 _ﬁ‘ profit loss
i above below

76 PEARSON mathematics 7 2ND EDITION



The words deposit and withdrawal are banking words used to describe the movement of
money into and out of a bank account. Profit and loss are words used to describe whether
money has been made or lost by a business.

Integers

The integers include all of the whole numbers that you are familiar with (1, 2, 3, ...), and
negative whole numbers (-1, -2, -3, ...), and zero (0), which is neither positive
nor negative.

You indicate whether a number is positive or negative by placing a‘+ or’-"in front of the
number. For example, you would write ‘+4’and say‘positive four’. You would write ’-9’, and say
‘negative nine’.

Worked example 8

Write an integer suggested by each of the following.
(@) depositing $660 into your bank account

(b) diving 5 m below the surface of the ocean

Thinking Working
(@ 1 Does the statement suggest an (a) Inthis case, deposit’ suggests an
increase or a decrease? increase, g0 use a positive sign.
2 Write the number with the +660
appropriate sign.
(b) 1 Does the statement suggest an (b) In this case, ‘below’ suggests a
increase or a decrease? decrease, 50 use a negative sign.
2 Write the number with the -5
appropriate sign.

Comparing integers
The number line is very useful when working with integers.

Before now, you may have only used the positive section of the number line, to the right of
zero. Now you can extend the number line to the left of zero, to include negative numbers.

- +

42 A1 1

09 8 -7 6 5 -4 32-101 2 3 45 6 7 8 910 11 12
Notice that the negative numbers form a mirror image of the positive numbers on the other
side of zero.

Along the number line, the numbers get larger as you go to the right (more positive), and
smaller as you go to the left (more negative).

Look at the positions of +5 and -10 on the number line shown. +5 is further to the right than
-10. You say that +5 is greater than -10, and write +5 > -10. You could also say that -10 is less
than +5, and write -10 < +5.

2 Integers
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Note: Usually, the + sign is not written on positive numbers. For example, 6 is the same as +6.

If a number has no sign in front of it, assume it is positive. 7 = +7
>’ is the symbol that means ‘is greater than’.

‘<’ is the symbol that means ‘is less than’.

Worked example 9

Write a > or < symbol between each pair of integers to make a correct statement.

(@ -9 -4 b) 0 -10 (c) 7 -48

Thinking Working

(@) Consider the position of the pair of (a) -9<-4
integers on a number line. Is the first
number to the right or to the left of the
second number? (Here, -9 is to the left
of -4.)

If it is to the right, insert >.
If it is to the left, insert <.

(b) Consider the position of the pair of (b) O>-10
integers on a number line. Is the first
number to the right or to the left of the
second number? (Here, 0 is to the right
of -10.)

If it is to the right, insert >.
If it is to the left, insert <.

(c) Consider the position of the pair of (c) 7>-45
integers on a number line. Is the first
number to the right or to the left of the
second number? (Here, 7 is to the right
of -48.)

If it is to the right, insert >.
If it is to the left, insert <.

Worked example 10

Arrange the following integers in ascending order (from smallest to largest).

-2,3,-7,0,6

Thinking Working
1 Mark the integers on a number .7 2.0 3 6 o
line as Shown. ‘_1|2 |_1|O| _|8 hd _|6 T _|4 l_é T 6 T é h 4| T é T |8 T 1|0 T 1l27

2 Now, list the marked integersin order,as  -7,-2,0, 3, 6
they appear on the number line, moving
from left to right.
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The further to the right that a number is on a horizontal number line,
the greater its value.

The further to the left that a number is on a horizontal number line,
the smaller its value.

Vertical number lines can also represent directed numbers, so that the higher
a number is on the line, the greater its value. A traditional thermometer is a
common example of a vertical number line.

888558888 S

X! Introduction to integers

Navigator

1 (column 1), 2 (columns 1-2), 1 (column 1), 2 (columns 1, 3), 1 (column 2), 2 (columns 2, 4),

3 (a-d), 4 (a-d), 5,6,7,8,9, 10, 3 (a—c), 4 (a—<), 5 (@), 6,7, 8, 3 (d-f), 4 (d-f), 5 (column 3), 7, 8,

11,12, 13, 14, 15, 16, 18 9 (column 1), 10, 11, 12, 13, 14, 9 (column 2), 11, 12, 13, 14, 15,

15, 16, 17, 18 16, 17,18
Fluency

1 Write an integer suggested by each of the following. m
(@) a profit of $300 (b) aloss of $50 000
(c) 8 seconds before blast-off (d) 4 hours after take-off
(e) 36 m above sea level () adeposit of $45
(9) a withdrawal of $20 (h) a win by 12 points
(i) a2 point loss () down 7 floors
(k) up 28 floors () Iowe the bank $40 000.
(m) I have $225 in the bank. (n) The water level dropped by 9 metres.

2 Write a > or < symbol between each pair of integers to make a correct statement. m
(@) +6 3 (b) +1 3 ) -7 45 d) -2 6
e -12_______ -4 n -7 -1 (@) -2 -11 (h) -9 0
0 0 2 0 -35 7 (k) -4 67 () -11 +75

3 Arrange the following integers in ascending order (from smallest to largest). m
(@ -3,-12,6,-4,-1 (b) -11,10,9,2,-10 (c) 1,-6,-4,9,2
(d) -8,-571,-6 (e) -1,-4,-7,-8,-12 (f -56,23,-79,0,6

4 Arrange the following integers in descending order (from largest to smallest).

@@ -5 -6,3,7,8 (b) -8,7,10,1,-12 () 1,-8-4,-9,-6 :/ The closer

a number
(d) -12,0,-5,7,-11 (e -11,-5,-2,-12,-9 ) 0,79, -54,4,-9 i is to the
State the opposite of: | positive end

: of a number

(@) west 300 km (b) 3 days late (c) 7°C below zero ! line, the

larger
(d) add 5 (e) subtract 22 () goleft3m Il its value.
@ -2 (h) +16 @) -350 I
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6 (a) The directed number +2 is suggested by:

A going up two flights of stairs

B going down two flights of stairs

C losing 2 kg in weight

D the temperature going from 19 °C to 17 °C.

(b) The directed number -4 is suggested by:

A going up four flights of stairs

B the rain gauge filling with 4 mm of rain

C gaining 4 kg in weight

D the temperature going from 22 °C to 18 °C.
7 Write true (T) or false (F) for each of the following.

(@) 58>-60 (b) -44 <-50 (c) -29>30 (d) -31<-29
(e) -75>70 f -92>-11 (9 19>-100 (h) 82>-99
Understanding
8 Write all the integers that are between the following pairs.
(@ -4and3 (b) -2 and 2 (¢) -9and -4
(d) -5and 0 (e) -37 and -42 () -120 and -115
9 Find the next three numbers in each pattern.
(@) -18,-16,-14, , , (b) -20, -15, -10, , ,
(€ 9,63, , , (d) -6,-12,-18, , ,
(e) 30,20, 10, , , M 12,72, , ,
10 The balances of four bank accounts show the following figures.
Aran $428 Zoe -$23
Orlando  -$260 Serena $325

(@ Who has the largest amount of money in their account?
(b) Who owes their bank the most?

11 The minimum and maximum temperatures recorded at Uluru during one week were:

Day Maximum (°C) | Minimum (°C)
Monday 19 -3
Tuesday 16 -7
Wednesday 22 0
Thursday 20 -1
Friday 23 2
Saturday 20 -2
Sunday 18 -4

(@ On which day was the lowest minimum recorded?
(b) When was the highest minimum recorded?

(c) Which day had the greatest difference between the minimum and the maximum?
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12 Ahelicopter and a submarine are in place at = <

the levels shown. A parachutist has 76 m to 4 )
fall before hitting the ocean.

(@) How far is the parachutist from

the submarine?
(b) What distance from the helicopter is 230m Q

the parachutist?

(c) How far apart are the helicopter and
the submarine?

Reasoning

13 (a) Youride 5 km west, then 3 km east, then 2 km west. What single journey could you
have taken instead to get from the start to the finish?

(b) What is the opposite of this single journey?

14 (a) You getin an elevator on the ground floor, then travel 7 floors up, then 2 floors up, then
6 floors down, then finally 1 floor up. What single journey could you have taken
instead to get to your final floor?

(b) What is the opposite of this single journey?

15 On Monday, Sam withdrew $80 from his bank account at an ATM. On Tuesday, his pay
of $350 was deposited into the account, and he also deposited $40 that he had received
for his birthday. On Thursday, Sam used the account to pay a $120 bill online, and on
Friday he withdrew $50 from an ATM.

(@) Did Sam have more or less money at the end of the week than at the start?

(b) How much more or less did he have?

Open-ended
16 Write any three negative integers greater than -8.

17 The game of indoor cricket is similar to regular cricket, in that you can score 1, 2, 3, 4 or
6 runs from each ball that is bowled. It is different in that if you lose your wicket, or’get
out’, then 5 runs are subtracted from your score. When batting, cricketers bat together in
pairs for 4 overs (an‘over’is a set of 6 balls bowled).

(@) In their first over, Angelo and
Murray scored as follows: 2,
wicket, 1, 2, 4, wicket. What was
their overall score at the end of
the over?

(b) At the end of their first over, Saul
and Jeremy’s score was 4. On each
ball of the over, they had either
scored runs or lost their wicket.
List at least three ways they could
have reached 4 in six balls.
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18 Sharif is a computer technician. He works in an office building with 25 floors, helping to
fix computer problems for other employees. Write a short story using this sequence of
directed numbers, describing a day at work for Sharif.

0,+21,-13,+7,0,+4,0,-2,+5,0, -1, -2,0

Puzzle

Boiling point of water 70°C

Oven temperature to bake a cake 37°C

Temperature inside a household fridge 0°C
Coldest air temperature recorded on Earth (Vostok Station, Antarctica) 180°C

Temperature of the surface of the Sun 51°C

Freezing point of water -18°C
Hottest air tempercature recorded on Earth (Al "Aziziyah, Libya) 4°C

1
2
3
4
5
6
7
8

Temperature inside a household freezer 100°C
Body temperature of a healthy humaon -196°C
Drinking tempercature of a cup of tea -30°C
Hottest temperature recorded in Australia (Oodnadatta, SA) 58°C

Temperature of a freezer in an ice-cream factory 5800°C

Dl 3|lwnlwnl Q| »| | O|m| g

Temperature of liquid nitrogen -95°C
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Half-time 2 @%@

10

11

(@) Find the lowest common multiple (LCM) of 9 and 15.

(b) Find the highest common factor (HCF) of 48 and 72.

The common factors of 18 and 30 are:

A 1,1823 B 1,236 C 1,9,18,30 D 230918
Write each of the following as either a positive or a negative integer.

(@) a deposit of $85 into a bank account (b) a weight loss of 7 kg

(c) awin by 3 goals (d) a profit of $28 000

(e) 40 m below sea level () going up 11 floors in a building

List all the prime numbers between 30 and 50.

Write a < (less than) or > (greater than) symbol between each of the following to make
a true statement.

(@ 6 10 (b) -4 7 () 3 -12 d -8____-15

Draw a factor tree for each of the following, then express each number as a product of its
prime factors in index form.

(@) 54 (b) 60 (c) 98 (d) 104

(@ A number is divisible by 15 if it is divisible by both 3 and 5. Use divisibility tests to
decide if 76 905 is divisible by 15.

(b) Show, using two divisibility tests, that 4734 is divisible by 6.

Write the following sets of integers in ascending order (smallest to largest).

(@ -37,7,-30,0,-3,3 (b) 54, -20, -1, -5,-40

Use prime factors to find the HCF of the following pair of numbers: 48 and 120.

The sum of two prime numbers is 30. The numbers cannot be:
A 7and?23 B 1land19 C 13and 17 D 14and 16

Three racing cars, Honda, Holden and Ford, take 25 seconds, 30 seconds and 50 seconds
respectively to complete each lap of a circuit. They start the race at the same time and from
the same position.

(@) How many seconds will pass before all
three cars are at the same position
again on the track?

by this time?

(c) How many laps does the Honda
complete in the time taken by the Ford
to complete 6 laps?

2
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Adding and
subtracting

positive integers

In the following sections you will learn how to perform calculations with integers. A number
line can be very useful for this.

Adding positive integers
Adding two positive integers is the normal addition you have been doing for years.

For example, +1 + +2 = +3, which can simply be written as 1 +2 = 3.

To add a positive number, move that many spaces along the number line to the right
(the positive direction) from the starting position.

The steps to do an addition are the same, whether you start with a positive or a negative
integer.

Worked example 11

Use a number line to perform each of the following additions.

(@ 3+4 (b) -5+6 () -10+8
Thinking Working
(@ 1 Draw orimagine a number line. Start  (a)
at the first number (3) and walk the % o
number of steps indicated by the ———=

second number (4) in the positive
direction (to the right).

2 Write the addition as a number 2+4=7
sentence.
(b) 1 Draw orimagine a number line. Start ~ (b)
at the first number (-5) and walk the 6
number of steps indicated by the NN~~~

second number (6) in the positive
direction (to the right).

2  Write the addition as a number S+6=1
sentence.
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(c) 1 Draw orimagine a number line. Start ~ (¢)
at the first number (-10) and walk the A .8
number of steps indicated by the Y Y Y Y Y Y YN
second number (8) in the positive 109 8 7 6 5 4 32 10
direction (to the right).

2  Write the addition as a number 10+ 8=-2
sentence.

Subtracting positive integers

Subtraction and addition are opposite operations. We have shown addition as starting on a
point on the number line and walking along a number of spaces to the right. Because
subtraction is the opposite of addition, we subtract by moving to the left on the number line.

Addition:
Move to the right

44+5=9

3 4 5 6 7 8 9 10
Subtraction:
Move to the left
9-5=4

- -5
MW
'3 4 5 6 7 g8 9 10

To subtract a positive number, move that many spaces along the number line to the left (the
negative direction) from the starting position.

Worked example 12

Use a number line to perform each of the following subtractions.

(@ 11-9 (b) 8-10 (c) -4-5
Thinking Working
(@ 1 Draw orimagine a number line. Start  (2)

at the first number (11) and walk the e i

number of steps indicated by the -

sc?con.dnumber (9) in the negative R
direction (to the left).

2  Write the subtraction as a number nN-9=2
sentence.
(b) 1 Draw or imagine a number line. (b)
Start at the first number (8) and walk 5 i

the number of steps indicated by the <
second number (10) in the negative s
direction (to the left).

2  Write the subtraction as a number &5-10=-2
sentence.

2
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Answers
p.655

(c) 1 Draw orimagine a number line. Start ~ (c¢)
at the first number (-4) and walk the _:
number of steps indicated by the A~~~ Y

second number (5) in the negative ‘_1:0 9 8 7 6 5 4 -
direction (to the left).

2 Write the subtraction as a number -4-5=-9
sentence.

Part (b) of the example above shows that if you subtract a larger number (such as 10) from a
smaller one (such as 8), you will walk past the zero and into the negative side of the
number line.

Using number line symmetry

The number line can be thought of as being a reflection, or mirror image, around zero (0).
This symmetry can be useful when working with integers. For example, the journey to
calculate -13 + 9 (moving to the right) is the mirror image of the journey to calculate +13 — 9
(moving to the left), with answers of -4 and +4, respectively.

2 A 2

EPAET.A S S e R T T R e

So, to calculate -85 + 23, you could simply calculate 85 — 23, then place a negative sign in front
of the answer.

85 -23=62 -85+23=-62

PXJ Adding and subtracting
positive Integers

Navigator
1 (a-), 2 (a-), 3, 4, 1 (columns 1-3), 2 (columns 1-3), 1 (columns 3-4), 2 (columns 3-4),
5 (columns 1-2), 6, 7, 8, 9, 11, 3, 4,5 (columns 2-3),6,7,8,9, 8,4,5(column3),6,7,38,9, 10,
12, 13 (a-b), 14, 15 10, 11,12, 13, 14, 15 12,13, 14, 15
Fluency
1 Use a number line to perform each of the following additions.
(@ 8+3 (b) 7+1 (c) 3+8 d 1+7
(e) -9+7 M -11+6 (9 -10+5 (h) -12+6
() -8+14 Q) -7+19 k) -5+30 () -20+40
(m) -30+20 (n) -17+13 (0) -75+55 (p) -87+56
2 Use a number line to perform each of the following subtractions.
@ 5-3 (b) 82 © 12-7 d 11-11
(e) 8-14 M 6-17 (9) 10-18 (h) 11-15
() 30-40 () -3-5 k) 2-22 0 5-7
(m) -9-3 (n) -24-6 (0) -35-34 (p) -66—58
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3 (a) -5+ 3 may be calculated by following which of these instructions?

A
B
C
D

start at +5 and walk 3 steps to the right, arriving at 8
start at -5 and walk 3 steps to the right, arriving at -2
start at +5 and walk 3 steps to the left, arriving at 2
start at -5 and walk 3 steps to the left, arriving at -8

(b) -15—10 may be described by which number line journey?

A start at -15 and walk 10 steps to the right, arriving at -5
B start at +10 and walk 15 steps to the left, arriving at -5
C start at +15 and walk 10 steps to the left, arriving at +5
D start at -15 and walk 10 steps to the left, arriving at -25
4 (a) -5+ 9is the ‘mirror image” of:
A 5+9 B 5-9 C -5-9
(b) 23 —7is the ‘mirror image” of:
A -23+7 B -23-7 C 23+7
5 Calculate the following.
(@ 3+4+5 (b) 5+2+4 () 7+1+4
(d) -8+6+9 () -29+5+6 M -37+7+8
(9 6-7-4 (h) 3-5-38 () 12-16-4
() 14+9-10 (k) 23-30+6 (h 44-51+8
Understanding

6 The temperature in the desert is -12 °C, but rises by 20 degrees.
What is the new temperature?

7 Aliftis at the third basement floor (3 floors below ground level).
It moves up 14 levels, then stops. On which floor does it stop?

8 A submarine is 30 m below the surface of the ocean. It rises

16 m,

then dives 20 m. What depth is it at now?

9 A diver jumps from a platform 12 m high and dives 17 m down
to the bottom of a pool. How deep is the pool?

10 You have $5 in your pocket, but you owe a friend $12 and
someone else owes you $20. If everyone pays up, how much will
you have at the end?

11 Write the following number sentences in words.

(@ +5-7=-2 (b) -8+9=+1 (c) -4-3=-7

Reasoning

12 (a) Show the following pairs of calculations on number lines.

() -1+2and2-1 (i) -7+4and4-7

(b) What do you notice? Comment on your observation.

(i) -13+6and 6 —-13

(c) Use your observation from (b) to write the answers to the following without using
a number line.

(i -37+86 @ii) -72+95

(i) -104 +119

2 Integers
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13 (a) Draw anumber line from -12 to 12. Draw a number line journey showing 5 —3 =2 and
the ‘mirror image’journey showing -5 + 3 = -2.
(b) Use the number line to help you write the ‘mirror image’journeys for the journeys
represented by these number sentences:
i) 8-6=2 (i) 5-4=1 (i) -10+6=-4 (iv) -12+9=-3
(c) Calculate these additions on the negative side of the number line by considering their
positive ‘mirror image’journeys.
i) -23+17 (i) -48+27 (iii) -59 + 34 (iv) -62+43

Open-ended

14 The thermometer at a weather station in the
desert near Alice Springs reads -4 °C at 6 am.
The temperature then rises until it reaches a
maximum of 25 °C at 12 pm. What might the
thermometer readings have been at 7, 8, 9, 10
and 11 am?

15 Write three different positive integers that give a negative answer when added to -13.

Problem solving

I DON'T FEEL LIKE I’
GOING ANYWHERE.
L)

Strategy options

e Draw a diagram.
e Actit out.
e Look for a pattern.
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Adding and

subtracting
negative integers

The’+ and’—"signs can be used to show an operation (addition or subtraction), or a direction
(positive or negative). To avoid confusion, brackets can be written around the number and the
direction sign in front of it, to separate this from an operation symbol.

For example, +2 + (-3) is said as’positive 2 add negative 3'.

-4 — (+7) is said as‘negative 4 subtract positive 7".

Adding negative integers

Imagine that you owe a friend $5. You could write this as -5. Now, imagine that you owe a
second friend $3, which you can write as -3. How much do you owe altogether? The answer
is $8, which you can write as -8.

‘Add up’your total debt by calculating the sum: -5 + (-3) = -8.You can see that adding a
negative number gives a‘more negative’result, which is a number that is further towards the
negative end of the number line.

You can show this on the number line in the following way.
1 Start at -5.
2 You are adding, so face to the right.

3 Then, because it is a negative number, walk backwards along the number line 3 units
(to the left).

4 Arrive at the answer of -8.

-5+ (-3) on the number line shows the same journey as the subtraction -5 — 3, or -5 — (+3).
The movement along the number line is the same, and the end result of -8 is the same.

This means that adding -3 and subtracting +3 are exactly the same process.

To add a negative number, subtract it as a positive number.

-4+ (-7) 12+ (-3)
=-4-7 =+2-3
=-11 =-1

2 Integers
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Worked example 13

Use a number line to perform each of the following additions.

@ 9+(-3) (b) 2+(-6) (€ -8+(-2)
Thinking Working
(@ 1 Draw orimagine a number line. Start facing  (a)
right at the first number (9), then walk *(9)
backwards the number of steps indicated ——ry
by the second number (-3). 5 6 7 8 9 10
2 Write the addition as a number sentence. 9+ (-3)=06
(b) 1 Draw orimagine a number line. Start facing  (b)
right at the first number (2), then walk (-6)
backwards the number of steps indicated - W R
by the second number (-6). "5 4 3 o 41 .0 1 o
2 Write the addition as a number sentence. 2+ (-6)=-4
() 1 Draw orimagine a number line. Start facing  (¢)
right at the first number (-8), then walk “-2)
backwards the number of steps indicated e
by the second number (-2). " 1110-9 -8 -7 6 5
2 Write the addition as a number sentence. -8+ (-2)=-10

Using number line symmetry
The symmetry of the number line can be useful when adding negative numbers.
To calculate 7 + 8 on the number line, start at 7 and move to the right 8 steps to 15.

-7 + -8 is the mirror image of this. On the number line start at -7, facing to the right,
then move to the left 8 steps to -15.

y “-8) A i +8

15 14 1210 -8 76 -4 -2 0 2 4 678 10 12 1415

So, to calculate -47 + (-59), you can perform the ‘mirror image’ calculation of 47 + 59, then
place a negative sign in front of the answer.
Subtracting negative integers

It can be difficult to imagine what it means to subtract a negative number. But you have
already used a number line for adding and subtracting, so you can use the same ideas for
subtracting a negative number.

1 On the number line, start at the first number. You are subtracting, so face to the left.

2 Then, because it is a negative number, walk backwards the number of of steps (to the
right).
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Worked example 14

Use a number line to perform each of the following subtractions.

@ 1-(-3) (b) -2-(-6) (© -10-(-5)

Thinking Working

(@ 1 Draw orimagine a number line. Start ~ (a)
facing left at the first number (1),

then walk backwards the number 3)

of steps indicated by the second VRN

number (-3). ] 0 1 5 3 4
2 Write the subtraction as a number 1-(-2)=4

sentence.

facing left at the first number (-2),
then walk backwards the number
of steps indicated by the second

number (-6). = 2 1 C:) ] 2 3 f‘

(b) 1 Draw orimagine a number line. Start ~ (b) A
(-6)

2 Write the subtraction as a number 2—-(-6)=4
sentence.

(¢) 1 Draworimagine a number line. Start ~ (¢)
facing left at the first number (-10), A

then walk backwards the number Y Y YN
of steps indicated by the second 109 8 7 6 5 4 3 2 1 0
number (-5).

2 Write the subtraction as a number -10 - (-B)=-5

sentence.

Note that the above examples are said in the following way.
e +1—-(-3) is’positive one subtract negative three’

® -2—(-6) is'negative two subtract negative six’

® -10—-(-5) is'negative ten subtract negative five’

The number line journeys above show that subtracting a negative number results in a journey
in the positive direction of the number line. This is the same journey as adding the positive
equivalent of the number.

You can think of subtracting a negative number as making the other number‘less negative’,
which is the same as making it‘more positive’.

subtracting a positive — (+) adding a positive + (+)
< N
Y 7
adding a negative + (-) subtracting a negative - (-)
< >
P ] ] ] ] ] ] ] ] ] ] ] L%
T T T T T T T T T T T T LI
-6 -5 -4 -3 -2 -1 0 1 2 3 4 5 6

To subtract a negative number, add it as a positive number.

3-(-1) -7~ (-5)
:3+1 :“7+5
:4 =-2

2 Integers
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X9 Adding and subtracting

negative integers

Navigator
1(a-l), 2 (a-), 3, 4 (columns 1-2), 1 (columns 1-3), 2 (columns 1-3), 1 (columns 3-4), 2 (columns 3-4),
5,6,7,8,9,10,11, 12,13 (a-b), 3,4 (columns 2-3),5,6,7,8,9, 3,4,6,7,8,9,10,11,13, 14,15,
14,15 10, 11, 12, 13, 14, 15, 16 16
Fluency
m 1 Use a number line to perform each of the following additions.
@ 5+ (-4) (b) 3+(-2) (© 12+ (-3) d) 8+(-2)
() 2+ (-6) M 4+(-9) (@ 10+ (-17) (h) 9+ (-20)
i -2+(7) G -3+(9) (k) -8+(-12) () -10+(-24)
(m) -5+(-5) (n) -30+ (-60) (o) -17+(-12) (p) -62+(-71)
m 2 Use a number line to perform each of the following subtractions.
@ 10-(-D (b) 4-(-2) © 5-(-5) (d) 6-(-6)
e -3-(-1D ) -9-(-12) (@ -4-(-20) (h) -17-(-11)
@) -3-(-15 0 -9-(8 K -5-(-13) () -19-(-13)
(m) -30 — (-20) (n) -55— (-45) (0) -67— (-41) ®) -81—(-53)

3 (a) The finishing point for the number line journey +6 + (-12) may be found by following
which of these instructions?

A
B
C
D

start at +6 and walk 12 steps to the left, finishing at -6
start at +6 and walk 12 steps to the right, finishing at +18
start at -12 and walk 6 steps to the left, finishing at -18
start at -6 and walk 12 steps to the right, finishing at +6

(b) The answer to +3 — (-20) may be found by following which of these instructions?

A
B
C
D

start at +3 and walk 20 steps to the left, arriving at -17
start at +3 and walk 20 steps to the right, arriving at 23
start at -20 and walk 3 steps to the right, arriving at -17
start at -3 and walk 20 steps to the left, arriving at -23

4 Calculate the following.

@ 9+ (-7)+(-2) (b) 6+ (-5)+(-7) () 9+ (-12) + (-4)
(d) -1+(-4)+(-D) (e) 10+ (-8)+(-7) (H 24+ (-12) + (-6)
@ 2-(-1D-(-2) (h) 1-(-6)-(-2) ) -4-(7)+(-6)
G -7-(10)+(-5) (k) 12+ (-16) + (-4) () 48+ (-32)—-(-6)
5 (a) 12— (-7)is equal to:
A 12-7 B -12-(-7) C 12+7

(b) -81+ (-63) is equal to:

A

-81-63 B 81+63 C -81+63
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Understanding

6 The temperature at sunset was 12 °C. During the night it fell by 16 °C to the minimum
temperature. What was the minimum temperature?

7 A worker steps into an elevator on the 7th floor of an office building and travels down
10 levels. Which level does the worker finish at? Write your answer as an integer.

8 Your company owes $2000.You then receive a notice that you owe the bank
another $1500. What is your financial state now?

9 A farmer lowers a bucket from the top of a 1 m high well using a 10 m rope. If she
lowers the whole length of rope, how far below ground does the bucket reach?

10 A bird flying 6 m above sea level suddenly sees a fish and dives 9 m straight
down to catch the fish. How far below the surface was the fish?

11 A miner is sitting on a ledge 8 m below the top of a vertical mine shaft when
he drops his torch. If the torch falls 23 m before hitting the bottom of the shatft,
how deep is the shaft?

12 Write the following number sentences in words.
(@ -5+(-6)=-11 (b) +7—(-8)=+15 () -9—-(-14)=+5

Reasoning
13 (@) Draw a number line from -12 to +12. Draw number line journeys showing
2+3=5and -2+ (-3)=-
(b) Use the number line to help you write the ‘mirror image’journeys for the journeys
represented by these number sentences.
i) 1+6=7 (i) 4+7=11 (i) -3+(-8)=-11 (iv) -5+(-4)=-
(c) Work out these calculations on the negative side of the number line by considering
their positive ‘mirror image’journeys.

(i) -21+(-15) (i) -28+(-27) (i) -36 + (-41) (iv) -65+(-29)
14 (a) Evaluate the following.
i) 12— (+6) (i) 12— (-6) (i) -3 - (+6) (iv) -3-(-6)

(b) Copy and complete the following sentence by inserting the words ‘smaller’, ‘larger’
or ‘unchanged’.

Whether you start with a positive or a negative integer, if you subtract a positive
number, then the result is and if you subtract a negative number,
then the result is

Open-ended

15 Write integers that give a positive answer when subtracted from -21.

16 MAX IS DOING INTEGERS

FOR HOMEWORK. THE THEN | HAVE TO ADD, SO
QUESTION IS -4 + -5.., | WALK ALONG TO THE

RIGHT, 5 STEPS... TO +1.

BUT BECAUSE | ADDED -5,
THE ANSWER MUST BE NEGATIVE,
SO IT'S MINUS ONE!

HMM... | START

AT -4 ON THE
NUMBER LINE.

-5@-9-2-1 0HR2BHISET8A

(@) What is the correct answer?

(b) Explain to Max where he went wrong, and how to do these types of questions
correctly in the future.

2 Integers
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Investigation

Heat beads and ice blocks

Equipment required: 10 red and 10 blue counters (or any

other pair of colours)

The Big Question

Positive and negative integers can be represented by

different coloured counters. How can you use them to

show integer addition and subtraction?

Engage

Use the red counters to represent positive integers and

the blue counters to represent negative integers.

000-:
00000--

For example:

Because they are opposites, 1 blue counter will cancel

out 1 red counter. In other words, 1 blue + 1 red = 0.

You might think of this as 1 ‘heat bead’ (red) cancelling

out 1 ‘ice block’ (blue).

‘+‘=O

You can write this as a number sentence: 1+ (-1) = 0.

You can use combinations of red and blue counters to

represent integers, by cancelling red and blue pairs.

For example:

9000000 -
.

9009 -

=-3

(It is shown here that 4 red and 4 blue pairs cancelled

each other.)

1 Place 3 red counters on the table to represent +3.
Now, place 2 blue counters underneath them.

What number is represented now (remembering
that 2 blues will cancel 2 reds)?

Complete the number sentence: +3 + (-2) =

PEARSON mathematics 7 2ND EDITION

Use your counters to do the following. Draw
diagrams to show each addition, cancelling red
and blue pairs.

@ +3+(-4) () *2+(-5) (c) +4+(-6)

Use your counters to do the following. Draw
diagrams to show each addition, cancelling red
and blue pairs.

@ -4+ () -7+(+#3) () -9+ (+2)

Explore

4 So far, you have used the counters to model

addition. Modelling subtraction can be a little

more challenging.
Strategy options

e Draw a diagram.
e Act it out.

(@ What number is shown by this collection
of counters?

(b) If you removed the red counters, what number
would be shown now?

Complete the number sentence:
—2 — (+3) =

Notice that in order to perform this subtraction, you
had to have 3 red counters present, so that you could
show the subtraction by removing them. They were
balanced by 3 of the blue counters, so they had no
effect on the starting number.

Use your counters to do the following subtractions.
You may need to add extra pairs of red and blue
counters to have enough to remove.

@ -4-(2) () -1-(+3) (c) -2-(+3)



10

Use your counters to do the following subtractions.
Again, you may need to add pairs of counters at the
beginning.

@ +3-(+4) (€) +4-(+6)
Looking at the counters diagram in Question 4,

what number would be shown if you removed all of
the blue counters? Write this as a subtraction.

(b) +2 —(+5)

Use your counters to do the following subtractions.
@ -4-C1) ® -7-(3) () -9-(-2)
Use your counters to do the following subtractions.
@ -2-(4 (® 5-(1) () -3-(7)

Use your counters to do the following subtractions.

(@ 2-(-4) (B S5-(1 (0 3-(7)
Explain
11 (a) What do you notice about the answers to

12

13

Question 2 and Question 6? What conclusion
can you draw from this?

(b) What do you notice about the answers to
Question 3 and Question 8? What conclusion
can you draw from this?

() What do you notice about the answers to
Question 9 and Question 10? Why is this the
case?

Why was it necessary to use counters of both colours
to represent your starting number in Questions 5
and 6, and 9 and 10?

Helen wants to use her red and blue counters to
show +3 — (-5). She has lined up 3 red counters to
show +3.

She has no blue counters to remove. Explain how
Helen can include 5 blue counters in her
representation of +3.

Elaborate

14

15

For each of the following, choose an integer between
-10 and +10, and use counters of one or both colours
to represent it. (For example, you might choose -3,
which you could show with 3 blue counters, or 2 red
and 5 blue counters.) Then, add or subtract a second
number of counters to show the operation described.
Write a number sentence for the operation you have
modelled, and draw a diagram of the counters.

(@) adding a positive integer to a negative integer
(b) adding a negative integer to a positive integer
(c) subtracting a positive integer from

a negative integer
(d) subtracting a negative integer from

a positive integer

Sam has made a number using some of his 10 red
and 10 blue counters. He has used twice as many
of one colour than the other. Draw two different
arrangements of counters to show what Sam’s
number could be.

Evaluate

16

Using counters in this way is one method of learning
how to add and subtract negative numbers. Another
method is to use a number line, which is presented
elsewhere in this chapter.

Do you find one method easier to work with than
the other? Which one? Why do you think this is?

Extend

17

Can you use your counters to show multiplication?

(@) Start by showing 2 x -4 and 3 x -3. It may be
useful to remember that multiplication means
‘groups of’.

(b) Can you show -4 x -2 or -3 x -3? How is this
method of using counters limited here?

2 Integers
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Simplifying
addition and
subtraction

As seen, you can simplify operations with directed numbers by omitting the’+'sign in front
of positive numbers. For example, +7 can be written simply as 7. This can be used to write
additions and subtractions more simply.

+4 + (+5) = +9 can be written as 4 +5=9
+4 — (+5) = -1 can be written as 4 - 5= -1

You can simplify other expressions by replacing the two signs between the numbers with
a single symbol.

As seen, adding a negative number and subtracting a positive number are the same.
Both result in a movement to the left on the number line; that is, subtraction.

7 + (-3) is the same as 7 — (+3). Both can be written as 7 — 3.

+ (-) and — (+) can be replaced by —

As also seen, adding a positive number and subtracting a negative number are the same.
Both result in a movement to the right on the number line; that is, addition.

6 + (+2) is the same as 6 — (-2). Both are equal to 6 + 2.

+ (+) and — (-) can be replaced by +

subtracting a positive — (+) adding a positive + (+)
i N
< >
adding a negative + (-) subtracting a negative - (-)
< >
< } } } } } } } } } } } >
-6 -5 -4 -3 -2 -1 0 1 2 3 4 5 6

These observations can be summarised with the following rules for adding and subtracting
integers:

If the two signs are the same, the result is addition.

+(+) =+
—()=+
If the two signs are different, the result is subtraction.
—(+)=-
() =-

To apply these rules, the two signs must be next to each other when the calculation is
written. The rules do not apply otherwise.
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A visual method

Remember you can always use a number line if you do not remember the rules.

1 Draw or imagine a number line. Place your pen, or imagine you are standing, on the

first number.

2 Look at the operations symbol:

If it is 4, turn and face right (towards the positive end of the number line).

If it is —, turn and face left (towards the negative end of the number line).

3 Look at the sign of the second number:

If it is positive, walk forwards that many units.

If it is negative, walk backwards that many units.

Worked example 15

Simplify each of the following by writing a single symbol between the values, then calculate

the answer. Use a number line if necessary.

(@ 4+ 9 (b) -1+(-3) (c) 10-(+1) (d) -6—-(-5)
Thinking Working
(@ 1 Adding a positive number (a) 4+ (t9)
is straightforward addition. =4+9
Replace + (+) with +.
2 Calculate. =15
(b) 1 Adding a negative number (b) -14+(-3)
is equivalent to subtraction. =-1-5
Replace + (-) with —.
2 Calculate. =-4
() 1 Subtracting a positive number (c) 10-(H)
is straightforward subtraction. =10 —1
Replace — (+) with —.
2 Calculate. =9
(d) 1 Subtracting a negative number (d) -6-(-H)
is equivalent to addition. =-6+5

Replace — (-) with +.

2 Calculate.

2
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Answers
p.656

Simplifying addition
and subtraction

Navigator
1 (columns 1-2), 2, 3 (a-h), 4, 1 (columns 2-3), 2, 1 (column 4), 3 (e-), 5 (column 4),
5 (columns 1-3),6, 7,8,9,12 (@), 3 (columns 1-3), 4, 6,7,8,9, 10,11, 12,13
13 5 (columns 2-3), 6, 7, 8, 9, 10,
12,13
Fluency

1

Simplify each of the following by writing a single symbol between the values,
then calculate the answer. Use a number line if necessary.

(@ +5+(+2) (b) -1+ (+4)
(€) +5—(+3) A -8-(+4)
@) +12+(-3) () +10+(-4)
(m) -7~ (-6) M -3-(9)
@ -7+(3) M -9+(3)

State true (T) or false (F) for the following.

(a)
(c)

25+ (+5)=25 -5
15 — (+20) = 15 — 20

3 Calculate:
(@ 6-18 (b) 9-20
(e) -12+7 M -10+2
@i -60+30 G -52+21
4 (a) -9 —(-6)— (+4) simplifies to:
A -9-6-4 B -9+6+4
(b) 14 — (+4) + (-3) is the same as:
A -14-4-3 B 14-4-3
5 Calculate:
(@ -6+7+5 (b) -4+6+5
(e) -8+5-3 fH -6+2-4
i -5-1-6 G -2-5-4
Understanding

(c) +5+(+6) (d) -9+ (+7)

(@ +1-(+12) () -3-(+7)

) +7+(-9) ) +4+(-8)

(0) +2—(-10) (P) +1-(-1)

(s) 4-(-9) M -2-(-6)

(b) 30+ (-10)=30-10

(d) 40— (-50)=40-50

(© -5+9 d) -3+6

(@) -9-4 (h) -7-5

(k) -27 +84 () -28+93
C 9+6-4 D 9+6+4
C 14-4+3 D 14+4+3

(© -12+3+2 d) -11+3+4

@ -4+12-4 () -3+10-6

(k) 36-40-5 () 43-50-2

6 Your monthly bank statement shows a balance of $260 at the start of a particular month,
followed by the transactions for the month listed below.

$30

~N—— e — —

[
I A credit is a deposit into

| your account. A debit is a

ll withdrawal from your account.

Credit

Debit

Credit
\ Debit
! Debit
|

—_————e—e e — —
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-$80
$200
-$60
-$500

What is your account balance at the end of the month?



7 A maintenance worker in an office block starts work on the ground floor, and then travels
as follows.

Up 10 floors
Down 7 floors
Down 5 floors
Up 4 floors
Down 6 floors
Up 12 floors

(@) What was the highest floor the worker reached?
(b) What was the lowest floor the worker travelled to?
(c) Which floor did the worker finish on?

8 Dianamakes and sells soft toys. She keeps records of her profits and losses over a 10-week
period. These records are shown in the table. Find Diana’s overall profit or loss during

this time.
Week Result
1 Profit $120
2 Profit $25
3 Loss -$70
4 Profit $210
5 Loss  -$150
6 Loss  -$180
7 Loss -$90
8 Profit $40
9 Loss  -$160
10 Loss -$95
Reasoning

9 Complete the following addition and subtraction grids. Begin with the number at the top
of each column, then either add or subtract the numbers at the left of each row.

(@ | + -6 | +20 31 b | — 8§ | -11

+4 5

+13 =7 26

+2 +5 -30

-23 | 22 -1

10 A’magic square’is a square grid of numbers where the sum of each
of the rows, columns and diagonals is the same number.

(@) What is the magic sum for this 3 x 3 magic square? 2

(b) Complete this magic square.

2
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11 You can make new magic squares by adding or subtracting the same number from every
number in an existing magic square.

(@) Make anew 3 x 3 magic square by subtracting 4 from each number in the magic square
in the previous question.

(b) What is the new magic sum? Explain why the new magic sum is not 4 less than the
old magic sum.

Open-ended

12 In the sport of golf, each hole has a particular number
of shots that are expected to get the ball from the tee
to the hole. This expected number of shots is called the
‘par’for the hole. If you take this number of shots to
get the ball in the hole, your score for the hole is 0.

If your number of shots for the hole is less than par,
this is shown on the bottom row of the scorecard by
a negative number. If your number of shots is greater
than par, this is shown with a positive number.

(a) Carla played nine holes of golf. She scored
under par on four holes, par on three holes
and over par for the rest. If Carla took a total
of 35 shots to complete her round, fill in what
her scorecard may have looked like.

1 2 3 4 5 6 7 8 9 Total

35

(b) Carla played another round of nine holes. Her overall score was -1 (1 under par).
What could her scorecard have looked like, if she did not score par (0) on any hole?

13 Find two numbers, one positive, one negative, that have a difference of 31. Find two more
such pairs.
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Challenge 2

1 What are the next three numbers in each pattern?
(@ 17,13,9,5, ...
(b) -31,-25,-19,-13, ...

2 The product of three brothers’ages is 72 and their sum is 14. The youngest of the brothers
are twins. What are the ages of the brothers?

3 Find three consecutive numbers (numbers that come one after another, such as 5, 6, 7) so
that the sum of the first and third numbers is 172.

4 Inaschool there are 150 students inYear 7. For a performance in the school hall, chairs are
arranged in rows, with the same number of chairs in each row, so that all 150 students
are seated with no spare seats. If 10 more chairs were added to each row, everyone could
be seated in 4 fewer rows, allowing the people in the back row to be closer to the stage.
How many chairs were in each row in the original seating arrangement?

5 What is the sum of all the digits in the numbers from 1 to 100?

6 Jamie needs to know the total amount of money her friends have raised for the ‘Save the
Koala’fund. All they will tell her is this:

Siena and Levi have collected $130 between them.

If Levi and Marwa pooled their money, they would have $150.
Marwa and Allison have $100 altogether.

Allison and Kaya have just $70 in total.

If Kaya and Siena combined their money, they would have $90.
Tell Jamie what she needs to know.

7 Anumber less than 100 gives a remainder of 2 when divided by 4, a remainder of 3 when
divided by 5, and a remainder of 4 when divided by 6. Find the number.

8 41 is a prime number. If the order of its digits is reversed, it becomes 14, which is not a
prime number. How many two-digit prime numbers do give a prime number when their
digits are reversed?

A 8 B 9 Cc 10 D 11
9 (a) How many zeros are at the end of the number given by the following multiplication?

10x11x12x13x14x15x16 X ... x 19
A1l B 2 Cc 3 D 4

(b) How many zeros are at the end of the number given by the following multiplication?
10x11x12x13x14x15x16 X ... X 29
A 3 B 4 C 5 D 6

(c) How many zeros are at the end of the number given by the following multiplication?
10x11x12x13x14x15x16 X ... X 59
A 9 B 10 c 1 D 12

(d) How many zeros are at the end of the number given by the following multiplication?
10x11x12x13x14x15x16 X ... X 99
A 18 B 19 C 20 D 21
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Chapter review

Maths literacy
common factor factor negative
common multiple highest common factor (HCF) positive
composite number integers prime factor
co-prime loss prime number
deposit lowest common multiple (LCM) profit
divisible multiple withdrawal

Copy and complete the following using the words and phrases from this list, where
appropriate. A word or phrase may be used more than once.

1A of6is18The__ of6and4is12.

2 The_ areall of the positive and negative whole numbers, and zero, which is
neither positive nor negative.

3 1,2,3,6,9and 18 are the s of 18.The of 18 and 27 is 9.

4 A number that is not by any numbers other than 1 and itself is called a

5 A number with more than two factors is called a

6 When you put money into a bank account, you are making a

7 The addition of two negative numbers will always givea _ answer.

8 Ifyou sell something for less money than you bought it for, you have made a

9 Every whole number greater than 1 can be written as the unique product of its

s.
10 You make a when you take money out of your bank account.

11 If you sell something for more than you bought it for, you have made a

12 Twonumbersare _if their highest common factor is 1.
Fluency
1 Find the LCM of: m
(@ 9and6 (b) 9and 12 (¢) 10 and 15
2 List all the factors of: m
(@ 36 (b) 48 (c) 51 (d) 100
3 Find the HCF of: m
(@) 24 and 56 (b) 18 and 72 (c¢) 45 and 80
4 Copy the followin le an
o e Gty s, Circle a2 5 4 5 6 o o | fERD
the numbers 234569 10if the 1000 2 3 4 5 6 9 10
number at the left is divisible 333333 2 3 4 5 6 9 10
by it 31700 2 3 4 5 6 9 10
43521820 2 3 4 5 6 9 10
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State whether each of the following is a prime number or a composite number, and
explain why.
@ 5 b) 16 ) 77 (d) 276350

By drawing a factor tree or using the ‘repeated division” method, express each number as
a product of its prime factors.

(@) 24 (b) 30 () 88 (d) 200
7 Use prime factors to find the HCF of the following.
(@ 27 and 36 (b) 72 and 96 (c) 108 and 240
8 Write an integer to represent the following.
(a) 14 degrees below zero (b) an altitude of 200 metres
9 State the opposite of:
(@) north 5 km (b) adding 27
10 Write < or > between the following pairs of numbers to make a true statement.
(@) -52 25 (b) 19 -20
11 Write the following numbers in ascending order.
@@ -7,12,0,-9,7 (b) 4, -4000, 40, 400
12 Calculate:
(@ +16+2 (b) -3+18 () -15+5 (d) +9-3
(e) +1-5 fH +16-8 (9) +7-12 (h) -14-18
13 Calculate:
(@ +7+(-10) (b) +9 +(-6) (c) -11-(-4) (d) -4—(-4)
(e) -12-(-5) () +5+(-3) @ -8-(5 () -5+(-7)
14 Rewrite the following with a single sign between the integers, then evaluate.
(@ 9-(+11) (b) -3+ (+10) (c) -10—-(-21) (d) 8+(-12)
(e) -4—(-41) () -14+(+28) (9 -5-(8)—(-2) (h) 4+(-9) +(+2)
Understanding
15 Use the words multiple’, factor’and ‘divisible’ to complete the following sentences.
(@ 45is___ by9,sothatmakesita___ of9.
(b) 8isa___ ofb56,s056isa____ of8.
() 27is____ by3,sothatmakesita__ of3.
16 If 96 lollies are to be divided into packets so that each packet contains the same number,

17

18

19

how many lollies can be in each packet? Give all possible combinations.

Use the symmetry of the number line to help you calculate the following.

(@ -31+19 (b) -54-27 (c) -22+(-38) (d) -9-(61)
Describe the number line journey you could follow to find the value of:

(@ +3+(-8) (b) -6 —-(+D)

For each pair of numbers, state whether or not they are co-prime. If not, explain why.

(@ 11and?27 (b) 51 and 63 (¢) 14 and 35 (d) 24 and 55

o
N
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20

21

22
23

24

25

26

27

28

29

In the game of indoor cricket, 5 runs are subtracted from a team’s score every time a wicket
is taken. Here is what happened in the first over of a game:

Ball 1: 2 runs
Ball 2: wicket
Ball 3: 1 run
Ball 4: wicket
Ball 5: 1 run
Ball 6: 4 runs

What was the score at the end of the over?

There are 84 junior and 108 senior club members at an official club dinner. The dinner
organiser wants to have an equal number of junior and senior members at each table.

(@) Use prime factors to find the HCF of 84 and 108, and so find the number of tables
required.

(b) Use your answer from (a) to find the number of junior and senior members at each
table.

Find the first common multiple of 2, 7 and 9 that is greater than 500.
(@ What is the first prime number after 70?
(b) What is the first composite number after 70?

Michelle made deposits of $210, $25, $45 and $66 into her bank account during one
month, and withdrawals of $35, $56, $214 and $102 during the same period.

(@) At the end of the period, had her balance increased or decreased?
(b) By how much had it increased or decreased?

Joanna and Petra are on two different ferris wheels, both rotating clockwise. The first
wheel takes 25 seconds to make a rotation and the other takes 30 seconds. If Joanna and
Petra were both at eye level at the bottom of each of their ferris wheels when they start
turning, how many seconds will pass until they are again both at the bottom at eye level?

Miners in a copper mine are working 900 m underground. They get in a lift and travel a
further 250 m down. What depth are they working at now? Write your working and
answer using negative integers.

Reasoning

Copy the following and write <, = or > to make true statements.

(@ 4-(-7)__4+7 b) -3+2____3-2

() 5+(-3) ___5-(+3) d -8-9___-8+9

If you know that a number is divisible by 8, what other numbers do you also know it is
divisible by?

A number between 900 and 1000 has four prime factors: 2, 5, 7 and one other factor.
What is the number, and what is the missing factor?
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Numeracy practice 2

Non-calculator

1

Alicia is standing at -4 on a large number line placed on the floor. She walks 11 steps in
the positive direction. At which number is she standing now?

A -15 B -7 c 7 D 15

@®@@@

The sum of the composite numbers in the group shown above is:
A 8 B 15 Cc 18 D 31

A maintenance worker in a city office building gets in a lift in the 3rd basement level
(3 floors below ground level) and goes up 11 levels. What floor does the worker get
out on?

The number 42 written as a product of prime factors is:
A 21x2 B 2x3x7 C 1x42 D 6x7

On a sunny winter’s day in Moscow, the temperature at midday was 3°C. By midnight
it had dropped to -9°C. The integer that represents this change is:

A -12 B -3 c 3 D 12

Calculator allowed

6 In aremote town, once every week a train passes and every 10 days an aircraft flies

overhead. If the train and the aircraft are observed at the town on a certain day, then
how many more days will it be until both appear again at the same time?

A 10 B 11 C 50 D 70

Vin has $260 in his bank account. During one month, he makes the following transactions.

Deposit: $55
Withdrawal: -$75
Withdrawal: -$33
Deposit: $85
Withdrawal: -$27
How much doesVin have in his account at the end of the month?

The ages (in years) of three people are 65, 39 and 52. The highest common factor of the
three ages is:

A1l B 13 Cc 39 D 165
The arrow is pointing to an integer on the number line.

What number is at this position?

2 Integers @
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10

11

12

13

14

15

Mixed review

Fluency

Write these integers in ascending order.

8,17,-10,0, -25, 32, -48

Write the following in index form.

(@) 9squared (b) 7x7x7x7 (c) 4 cubed
List all numbers divisible by both 8 and 6 that are less than 100.

Write an integer to represent the following.

(@ abank withdrawal of $570 (b) awin by 5 points

Write < or > between the following pairs of numbers to make a true statement.
(@ -27___14 (b) 0____-35

Calculate:

(@) 8000 + 200 (b) 1200 + 4 (c) 45000+ 90
(d) 30x120 (e) 400 x 1500 () 2000 x 5000
Use a mental strategy to calculate the following.

(@ 4x17x5 (b) 183 +220 (c) 42x19

(d) 36 x11 (e) 169 +71 () 5x24x8
Evaluate:

(@ 6x4+2x6 (b) 5+6x7 (c) 18+12-7+6
d) 2+5x9 (e) 18+6-3 (H 8x(15-5)
Calculate the following.

@ -9+7 (b) 5+(-8) (€) -3-(-7) (d) -6-11
Estimate the answers to the following by rounding to the first digit.

(@) 17x93 (b) 46 x 281 (c) 337 x 240

(d) 953 +11 (e) 8195+ 237 () 12495+ 5400
Arrange the following numbers in ascending order (from smallest to largest).
(@ 5,0,-15,10,-5 (b) -300, 3, 0, -30, 3000

Find the lowest common multiple of:

(@ 8and 12 (b) 12 and 16

Find the highest common factor of:

(@) 36 and 27 (b) 64 and 72

List the factors of each of these numbers and state whether each number is prime or
composite.

@ 18 (b) 23 (c) 44 (d) 79
Write each number as the product of its prime factors in index form.

@ 63 (b) 48 © 72 (d) 120
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16 Simplify the following by writing a single sign between the values, then calculate 27

the answer.
@ -6+(-7) (b) 4-(-11) ) -2+(7)
(d) 22+ (-9) (e) -5-(-10) f 18+ (+3)
Understanding
17 A submarine 110 m below the surface of the water rises 80 m, then dives 150 m.
What depth is it at now?

18 Which of the following numbers are:
(@) prime
(b) perfect squares
(c) powers of 2?
3,7,9,24,11,16,19, 43,32, 28,13, 8,2, 25
19 What is the first perfect cube that is divisible by both 3 and 4?

20 Calculate an approximate answer for the following by rounding to the first digit, then state
whether the actual answer will be higher or lower.

(@) 256 x 37 (b) 1379 x 24 (c) 5498 +46
21 The Royal Easter Show runs for 7 days. The total attendance at one year’s show was 62 982.

(@) Approximately how many people per day was this? Use rounding to a convenient
multiple of 1000 to calculate your answer.

(b) If each person paid an average ticket price of $12, use your answer from (a) to calculate
how much money the show organisers made from ticket sales. Use some mental or
written strategies to calculate your answer.

Reasoning

22 On Monday, Kiran withdrew $100 from his bank account at an ATM. On Tuesday, he
used his account to pay his $85 phone bill online. On Wednesday, he deposited $250.
On Friday, he withdrew another $60 from the account.

(@) By the end of the week, did Kiran have more or less money in his bank account than
at the start?

(b) How much more or less?

23 The number 64 passes through two‘magic clouds’Zip and Zap. It then emerges as the m
number 16.

Which of the following can describe what Zip and Zap did to the number passing

through?
64 16
A Zip: square root, Zap: square B Zip: cube root, Zap: square

C Zip: square root, Zap: nothing D Zip: nothing, Zap: cube root







Fractions

Frets make fractions.

Learning the guitar or violin could help your
understanding of fractions.

Musicians who play guitars, violins or other
stringed instruments know that by pressing
a finger to the string along the neck of the
instrument, the string is shortened and so

it makes a higher-sounding note. What they
may not redlise is that when the notes are in
tune, the shortened string length is an exact
fraction of the full (open’) string length

For example, on a guitar with stemdard
tuning, plucking the third string gives

the note 'D": E

D

Shortening the string to 2 ofits length gives
‘A 3
the note "A".

Why learn this?

Shortening the string to % of its length gives
the note D’ but an octave higher.

Guitar makers use these fractions to work out
where to place the frets on the guitar neck.
Violins do not have frets, so players must
learn exactly where to place their fingers to
make different notes. You will find out other
ways in which fractions are involved in music
later in this chapter.

Forum

Some studies claim that lecrning
mcathematics ond learning music
uses the same parts of the brain.
What do you think? What could
you do to investigate this theory?

Whether with money, measurement or mixing a cake, we do not always work with whole
numbers. Fractions are numbers that let you work with parts of wholes, so you need to be

able to estimate and calculate with them.

After completing this chapter you will be able to:

¢ identify and calculate fractions of a whole

e write one amount as a fraction of cnother

e convert between fractions, whole numbers and mixed numbers
¢ simplify fractions and find equivalent fractions
e use strategies to visualise, estimate, order and compare fractions

e add, subtract, multiply and divide fractions

e solve problems involving fractions.

3 TFractions
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Recall

Prepare for this chapter by attempting the following questions. If you have difficulty with a
question, you can download a Recall Worksheet from the eBook or the Pearson Places website.

1 Which of the following have three-quarters of the whole shape shaded in?

L1\

2 Write a fraction to represent each of the following diagrams or descriptions.

(@) (b) (©

(d) One person’s share of a birthday cake that was divided equally between 10 people.

(e) Joseph eats five out of eight equal-sized slices of a pizza.

(f) two-thirds (9) twelve-fifths (h) seven-sixteenths
3 (a) Write these in descending order (from largest to smallest): Z, 1,0,2, 1}1
(b) Write these in ascending order (from smallest to largest): %, %, 0, EZS' %, 1, g
4 Calculate: @ 241 b S_-2Z © 242
7 7 11 11 3 3
5 (a) Write the first five multiples of 8. (b) Write the first five multiples of 12.

(c) Write the lowest common multiple (LCM) of 8 and 12.
(d) Write all the factors of 24. (e) Write all the factors of 36.
() Write the highest common factor (HCF) of 24 and 36.

Exploration Task

You can download this activity from the eBook or the
Pearson Places website.

Sharing again and
again ... makes more?

In this activity, you will explore what it means to divide
a fraction by another fraction, to see whether this gives
a smaller or larger result.
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Understanding
fractions

What is a fraction?
A fraction is a number that is used to show parts of a whole.

A whole might be an object, a collection of objects or a section of a number line.

If you are dividing a whole into parts to show a fraction, each of the parts must be equal in size.

If you are dividing up a collection of objects into groups to show a fraction, there must be
the same number of objects in each group.

To write a fraction, two numbers are required.
3 «<— The numerator tells you how many equal parts there are.

5 =——— The denominator tells you how many equal parts one whole has been
divided into.

Worked example 1

How many smileys are there in % of
this collection?

Thinking Working

1 The denominator shows us how many 1B5+5=3
equal parts to divide the collection into. |
(Dividing 15 into 5 groups gives 3 smileys = is 2 smileys

in each group.) =
2 The numerator tells us how many of 4x3=12

these‘equal parts’to count for the total.

(g means take 4 of the 5 groups.) & gj
3 Write the answer. g i5 12 smileys

3 TFractions
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Types of fractions

Proper fractions have a numerator that is less than the denominator. They have values less

than 1. Examples: % and g

Improper fractions have a numerator that is greater than or equal to the denominator.

They have values greater than or equal to 1. Examples: %, g and i
Mixed numbers have whole number parts and fraction parts written separately.
2

Examples: 11, 22 and 34
26 7

Understanding fractions

Explore fractions on a number line by changing the numerator ————— ° =~
and the denominator.

Go to the eBook or the Pearson Plcces website to access this
interactive.

Every whole number can be written as an improper fraction.

If an object is divided into 5 parts, then those 5 parts will make up the whole.

Using fractions to show this: g =1, 159 =2, —1; =3 and so on.

This also shows that a fraction is similar to a division:
5+5=1, 10+5=2, 15 +5=3.

Writing g is the same as writing 5 + 5.

The simplest way to write a whole number as an improper fraction is to write it with a

denominator of 1. For example, 3 = % (as3+1=3).

Writing whole numbers as improper fractions

oo 4— —

0
|
0
5

ol 4— L
|

ol

a1l

(1

L
2 3 4 5 6 7 8 9 10 11 12 13 14 15
5 5 5

T
1
5

I
[SE

Looking at the positions of the whole numbers -1, 0 1, 2 and 3 on the number line above,
notice that there is an improper fraction for every value greater than or equal to 1. Similarly
there will be an improper fraction for every value less than or equal to -1.

5_3:1,_19:2,15:3, _§:_1andQ:O
5 5 5 5 5

Remember that5+5=1,10+5=2,15+5=3,-5+5=-1and 0+ 5=0.
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Worked example 2

Write the whole number 9 as an improper fraction with a denominator of 4.

Thinking Working

1 Which number divided by the 9= g
denominator gives the required whole &
number? (Which number divided by 4
gives 97?)

2 Create the numerator by multiplying X
the whole number by the denominator = i
required.

3 Write the answer. 9= %

Drawing the line between the numerator and the denominator is equivalent to writing the
division sign, +.

Fractions and division

You can understand all fractions in terms of division. Consider the following situation: 1 pizza
is shared equally between 3 friends. How much of the pizza does each person get?

By drawing lines to divide the pizza into 3 equal pieces, you can see that each person will get

% of the pizza.

The different colours show which piece goes to which person.

QW=

3 TFractions
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If you have a greater number of pizzas than people, each person gets more than a whole pizza.

For example, 4 pizzas shared between 3 friends gives 4 + 3 = % of a pizza each.

From the diagram, you can see that this is equal to 1 whole and % of a pizza each, or 1%.

Worked example 3

For the following, write the amount each person receives as a fraction (or as a mixed number
if appropriate).

5 blocks of chocolate are shared equally between 8 people.

Thinking Working

1 Identify the whole and how many it is D&
being shared between. (The whole is 5
and it is being shared between 8.) Write
a division that shows this.

2 Write this division as a fraction. = g

Using a number line to represent fractions

Placing fractions on a number line can help to compare their sizes to other numbers. Just like
whole numbers, fractions can be positive or negative.

Drawing a number line is easier if you can make the distance between whole numbers the
same as the denominator. For example, if dividing into thirds, make the distance 3 cm. Then,
you can mark a third for every centimetre.
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Worked example 4

Copy this number line and show the positions of these fractions: —§, 2 and g

-1 0 1 2
4 ) ) "
< t t }

Thinking Working

1 Copy the number line. < -1 0 1

Y

2 The denominator tells us how to = 0 1
divide up the spaces between the <
whole numbers (in this case, in fifths).

Make sure the distance between each
marked division is the same.

Y

3 For each fraction, look at the numerator ¢ ¢ ¢
and count that many parts along from i 0 L 2
zero. Indicate the location of the fraction
with an arrow.

o|w
ol

Understanding fractions

Navigator
1,2,8,4,5,6,7,8,9,10,11,13, 1,2,3(a), 4,5, 6, 2,3 (b), 4, 5, 7 (column 3),
14 (a—d), 15,17, 18 (a), 19,20 7 (columns 1-2), 8,9, 11,12,13, 8(c-e), 9, 11,12, 13, 14, 15, 16, B.
14,15, 17,18, 19, 20 17,18, 19, 20
Fluency
1 (@) How many smileys are there in 411 of this collection? m

Hint: The denominator is 4, so divide the collection
into 4 equal groups. (CTTTTTT T T T T T T T T T TT

: Ancient Chinese mathematicians :
| called fraction denominators ‘mothers’ |
: and the numerators ‘sons’! :

DoYeY%eYs \
(b) How many jelly beans are there in % of
this collection?

® 9@
0206

©
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m 2 (a) Copy this number line and show the positions of these fractions: 2, i—i, Z and --.

4
-1 0 1 2
< } } —>
. . . . 561 3
(b) Copy this number line and show the positions of these fractions: ¢ e e and &
-1 0 1 2
<~ } } —>
m 3 (a) Write the whole number 5 as an improper fraction with a denominator of:
i 2 @iy 7 (i) 11 (iv) 5 (v) 1
(b) Write the whole number 13 as an improper fraction with a denominator of:
@i 2 (i) 5 (i) 8 (iv) 13 (v) 1

m 4 (a) For each of the following, write the amount each person receives as a fraction (or as
a mixed number if appropriate).

(i) 1 pizza is shared equally between 2 people.

(i) 2 apples are shared equally between 3 people.
(iii) 6 packets of lollies are shared equally between 5 people.
(iv) 10 packets of biscuits are shared equally between 7 people.

(b) In which of the above situations does a person receive more than one whole?

Understanding

5 Here are 16 lollies. How many will you eat if you eat these fractions of the total?

@ 1 ' % %
, ’ WA
SR % TR
© 1 s. s
6 (a) What fraction of the bananas in this (b) What fraction of the flowers in
bunch are rotten? this vase are red?
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7 Write the value of the fraction indicated by the arrow on each of the number lines below.

(@) ¢ (b) ¢ (© 'L

l l —» e e o o o oy e 2 H+++++++++r
0 1 1 0 1 2

(d) ¢ (e) ¢ (f ¢
_ e D
L (I)—|—H+H—|—|—H—|—H—1|—> 5 ) ; 3

(@) ¢ (h) ¢ U ¢

8 Write a fraction or a mixed number to show each of these:

(@ anumerator of 8 and a denominator of 17

(b) denominator of 4 and a numerator of 15

(¢) nine stars in a packet of 20 stickers

(d) two wholes and two thirds

(e) 3 whole 24-piece blocks of chocolate, with 7 extra pieces.
9 Write a fraction to show each of these:

(@ 421 L of water in a 500 L rainwater tank.

(b) 157 mL of juice drunk from a 375 mL bottle

(c) 1 second out of a whole minute

(d) 17 minutes out of a whole hour

(e) the weekend days as a fraction of a whole week

() 1 hour out of a whole day

10 What fraction of this collection of shapes are:

v Cx |9
Q(( v,

(a) stars
(b) stars or hearts

(¢) not hearts?

11 (a) Draw a diagram to show that if 5 blocks of chocolate are shared equally between
4 friends, then each person receives 1 full block and 411 of a second block.

(b) Draw a diagram to show that if 5 pizzas are shared equally between 6 friends,
then each person gets g of a pizza.

12 Tim is 149 cm tall. His dad is 185 cm tall.
(@) Write Tim'’s height as a fraction of his dad’s height.
(b) Write his dad’s height as a fraction of Tim’s height.
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Reasoning

13 Four teenagers share 5 pizzas evenly between them. Five adults share 4 pizzas (of the
same size) evenly between them. Write the fraction of pizza that each teenager and
each adult gets. Who gets more pizza, a teenager or an adult?

14 To show fractions, a whole must be divided into equal parts. For each of the shapes
below, consider whether the shaded section represents one or more equal parts.
State the fraction shown. If you don’t think it is possible to state a definite fraction,
explain why.

(@) (b) @ ()
(d) (e) E E (f

15 The fraction of this circle that is shaded is:
A 2 B 4 c 2 D /
4 5 6 8
16 The fraction of this circle that is shaded is:
A 3 B 4 c 2 p ?/
4 5 6 8
Open-ended
17 Draw a diagram that shows:
(a) three-eighths of an object (b) g of a collection of objects (c) g
18 (a) This shape represents % of a whole. Draw two examples of what one whole

could look like.

(b) This shape

represents i of a whole. Draw two examples of what two wholes
could look like.
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19 Draw a diagram to help explain why the fraction of this tile that is
shaded is %

g NEITHER MISS! S
T'VE FINISHED MY SOHICHIS THEY'RE BOTH THE N
DIAGRAMS OF % THE LARGER SAME SIZE - SEE?, 1
AND £ MISS. 5 =
1
3
oY
. OH DEAR.

Oliver’s diagram is supposed to show which of the fractions % or % is the larger fraction.

(@) Explain to Oliver what is wrong with his diagram.

(b) Draw a more accurate diagram to help you explain where he has gone wrong.

3 Fractions ‘
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Working with
fractions

The fraction wall

This fraction wall is made up of 12 layers of identical rectangles One layer is left whole at the
top, then each layer is divided into halves ( ), thirds ( ), quarters ( ), fifths (5 ) ... all the way
down to twelfths (L ).You can see that the size of the individual fract1ons (the “bricks’in the

wall) get smaller as you divide the whole into a greater number of pieces.

halves

thirds

quarters

fifths

sixths

sevenths

eighths

ninths

tenths

elevenths

L twelfths

Equivalent fractions

If you examine the small vertical lines on the fraction wall, you can see that some lie exactly
underneath each other (holding a ruler against the lines can help you see this more clearly).
These lines in identical positions across the wall indicate equivalent fractions—fractions that
represent the same amount, but with different numerators and denominators.

For example, if you consider 1, you can see that t=f==2=:=2= (these fractions are all
shaded in green on the wall).

3 (qe 1 - 2 4
If you consider > you can see that Sl (as 3 is also equivalent to = and - ).

Can you see the pattern that links the numerators and the denominators of the fractions that
are equivalent to % and % ?

—_ - 1 ves 2: 1y 2 -2
Multiplying the numerator and the denominator of 7 by 2 gives 7: 5 x 5 = %
3 4
Slrmlarly, mult1p1y1ng the numerator and the denommator of 1 > by 3,4,5and 6 gives 2, -,
= and -
10
D1v1d1ng the numerator and the denominator by a common factor also produces equivalent
ions: 2+3=1
fractions: 5+ 3= =.

(As % and g are equivalent to 1 whole, multiplying or dividing a fraction by them is the same

as multiplying or dividing by 1, which does not change the value of the fraction.)
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Equivalent fractions are found either by multiplying or dividing both the numerator and the
denominator by the same number.

Worked example 5

Write pairs of equivalent fractions by copying and completing the following.

7 ] 27 3
L=< b) 2L = 2
@ 1= 10 © 3% 0
Thinking Working
X 4
X
(@ 1 Compare the two denominators to (a) 7 -
determine what you need to multiply 10v40
the first denominator by to get the X 4
second. (To get 40, multiply 10 by 4.)
X 4
T
2 Multiply the numerator by the same 7, . 22
number to complete the equivalent 1OU4O
fraction. X 4
+9
T
(b) 1 Compare the two numerators to (b) 27 — o)
determine what you need to divide 5.,
the first numerator by to get the +9
second. (To get 3, divide 27 by 9.)
+9
AT
2 Divide the denominator by the same .00
. 26 4
number to complete the equivalent N
fraction. +9

Simplifying fractions

1 5 - ons: -
I and 55 are equivalent fractions: X755
Although they both represent the same amount, % is the simplest form of this pair of fractions.

15 5

A fraction in simplest form is often the easiest to understand and visualise.

To write a fraction in its simplest form, or to simplify it, divide the numerator and the
denominator by their highest common factor (HCF).

Answers to fraction questions should always be written in simplest form.

For example, the HCF of 5 and 20 is 5, so dividing the numerator and denominator by 5 gives
1, which is the simplest form of %
The process of simplifying fractions is often called ‘cancelling’and can be shown in the

following way. Divide the numerator by the HCEF, cross it out and write the result of the
division next to it.

3 TFractions
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Repeat this for the denominator.

'y 1
F le: 2=1
orexampe4 4

Sometimes, if the HCF is not obvious, you can do several divisions by smaller factors, such as
2 or 3. This is shown in Method 2 of the example below.

Worked example 6

Write the following fraction and mixed number in their simplest form.

@ 2 b 332

Method 1: Find the HCF

Thinking Working

(@ 1 Find the HCF of the numeratorand  (2) HCF of 24 and 60 is 12

the denominator.

2 Divide both the numerator and the
denominator by the HCF.

3 Write the answer.

Find the HCF of the numerator and
the denominator of the fraction part.

(b) 1

2 Divide both the numerator and the
denominator by the HCF leaving
the whole number part untouched
(this is shown here as cancelling).

3 Write the answer including the
whole number part.

(b) HCF of 12 and 26 is 4

s}
522

= 32
7

Method 2: Do several small divisions

Thinking Working
+2
R
(@ 1 Divide by any small common factor (a) 24 _ 12
such as 2, 3 or 5. (Here, both the 60 vSO

numerator and the denominator
are even, so divide by 2.)
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2 Continue to divide by this or another ICAN
. o 30 15
small factor until you cannot divide N
any further. (Here, divide by 2 again, +2
then by 3.) e
ST
e _ 2
15 5
7
+3
3 Write the answer. = é
456
(b) 1 Divide by any small common factor (b) —
such as 2, 3 or 5. (Here, both the 2/514
numerator and the denominator
are even, so divide by 2.)
3
2 Continue to divide by this or another = 5@
small factor until you cannot divide M'/7
any further. (Here, divide by 2 again.)
3 Write the answer. = 5%

Mixed numbers and improper fractions

Improper fractions that have a value greater than 1 can be written as mixed numbers. To write
an improper fraction as a mixed number, you need to see how many ‘wholes” you can make,
and what fraction you have left over.

For example, here are 11 slices of pie. Each slice represents 411' so the total here is 14—1

B
7
2

8
§
7
“
4
{

7 C,
o
—~
D
@)

C

>

S N K [O

This is the same as doing 11 + 4 = 2 remainder 3. The 3 becomes the numerator of the fraction
part of the mixed number with the same denominator, 4.

To write an improper fraction as a mixed number, divide the numerator by the

denominator to get the whole number part. Then use the remainder as the numerator
of the fraction part.

3 TFractions

123



Worked example 7 WE7

Write the improper fraction 3—74 as a mixed number.

Thinking Working

1 Divide the numerator by the 4 +7=4rem 6
denominator. Include the remainder
with your answer.

2 Write the whole number part and the = =4
remainder becomes the numerator of the v
fraction part.

Writing a mixed number as an improper fraction is the opposite of the above process. Instead
of forming wholes from fraction parts,’cut up’whole numbers into fraction parts, and count
the total number of parts there are.

To write a mixed number as an improper fraction, write the whole number part as
an improper fraction with the same denominator. Then, add the proper fraction part.
Note: When adding fractions, if the denominator is the same, add the numerators.

Worked example 8

Write the mixed number 7% as an improper fraction.

Thinking Working
1 Write the whole number part as an _7x5
improper fraction by multiplying the 5

whole number by the denominator.
(Here, 7 x 5 tells you how many fifths
there are in 7.)

2 Add the two fractions by adding the 25 4 5 = 55
numerators. 5 5 5

. . o 3 _ 55

3 Write the mixed number with its 75 =5

equivalent proper fraction.

Can you see a shortcut for these types of questions? Multiply the whole number by the
denominator, add the numerator, and place the answer over the denominator:

-3 38

575
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Working with fractions

Navigator

1 (columns 1-3), 2 (columns 1-3),
3 (a-h), 4 (a-h), 5,6, 7, 8, 9, 10,
11,12 (a-b), 14, 15, 17, 18 (a—c),

1 (columns 2-4), 2 (columns 1-3),
3 (columns 3-4), 4 (columns 1-3),
5,6,7,8,9,10, 11,12 (a—c), 13,

1 (columns 3-4), 2 (columns 3-4),
3 (columns 1-2), 4 (columns 3-4),

Answers
p. 660

6,7,9,10,11,12,13, 14, 15,16,

21,22 14,15, 16, 17,18, 19, 21, 22 17,18, 19, 20, 21, 22
Fluency
1 Write pairs of equivalent fractions by copying and completing the following. @
4 20 3 O 2 52 5 [
8 _ 0 L _0 2 _ 6 h L =4
© 100 = ® 106 = 20 © %0 ™11 =%
4 [ .28 4 24 [ 72 [
2 -4 20 _ 2 K == =4 y £ - U
O 3=% O 50 T 0 %75
8 _ 88 U_4 4 _9 o_4
™5 ™5 =3 n AT
2 Write the following fractions and mixed numbers in their simplest form.
5 3 3 7
@ () 3 © 5 @ 5
4 8 10 36
= 2 = hy 20
) 10 (f) » (©)] 6 (h) 21
14 . .5 6 24 \
0 221 0 330 (k) 120 0 1230 | If you need to revise A
: how to find the HCF, :
_2__(_) _2_5_ g,é _1_2 | go to pages 60 and 61. |
(m) 672 (M 3755 (0 275 () 100c2 N /
3 Write these improper fractions as mixed numbers. WE7
7 13 23 15
z b) 2 =S d) =
(@) 5 (b) 6 (©) 1 (d) -
37 48 44 59
27 20 = h 22
() 10 (f) 5 () - (h) 0
. 107 N 97 35 79
=7 2L K 22 y 2
i 100 0 I (k) 3 V) 3
4 Write these mixed numbers as improper fractions. m
@ 12 (b) 32 © 62 @ 5—
4 5 3 10
3 2 8 9
42 102 o h) 3—
(e) 3 (f) 07 (©)] 611 (h) 3100
- 8 < 4 1 4
= 2= k) 7= I -
(i) 69 0] - (k) 3 () 915
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5 Talia shaded a fraction of this long rectangle.

(@) What fraction of this long rectangle is shaded?

(b) How many squares on this grid should Talia shade to show
a fraction equivalent to the fraction she shaded in the
rectangle above?

6 (@ Which one of the following is the simplest form of 3%?

A 32 B 33 c 3l p 32
9 4 9 90
(b) Which of the following fractions is not equivalent to %?
A 2 g 30 ¢ 40 b 20
3 45 60 25
(¢) As a mixed number, 34—3 equals:
3 4 1 1
A - B 7= - D 8=
34 5 c 84 83
(d) As an improper fraction, 22 equals:
AL B 2 c 2 D 21
8 8 8

Understanding

7 Use the fraction wall on page 120 to identify the fraction or fractions that are equivalent to:
3 2 5 9
2 b) £ 2 d) =
@ = ) 3 © ¢ @ 5

8 (a) Copy each of these figures. Write the fraction
that is shaded.

(b) Ineach figure, rule two diagonal lines joining
the opposite vertices (corners). Name the
equivalent fraction of the shaded part that
you have created.
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9 (a) The top side of this number line is divided into quarters, and the bottom side into halves.

16 15 14 183 12 11 10 9 8 7 6 5 4 3 2 1 12 38 4 5 6 7 8 9 1011 12 13 14 15 16
4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4
<! 1 I 1 I 1 I 1 I 1 I 1 I 1 I 1 I 1 I 1 I 1 I 1 I 1 I 1 I 1 I 1 1y
<« T T T T T T T T T T T T T T T >
8 z 6 5 4 3 2 1 0 1 2 3 4 5 6 7 8
2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2

What do you observe about the positions of the equivalent pairs of fractions such as

1 22 43 e 1 2 4 89
2ar1d4,2ar1d4,2ar1d4, 2amd 4,and 2and K

(b) Copy the number line below. Divide the top side into thirds and the bottom side into
ninths. Use your observation from (a) to identify pairs of equivalent fractions.

Y

.'1 0 : 2

10 Monica, Michelle and Travis are sharing an apple pie that
has been cut into 12 equal slices. Monica and Michelle
decide to have 211 of the apple pie each and give Travis the
remainder. How many slices of pie did each person receive?
Draw a diagram that shows this information.

11 A block of chocolate has 24 individual squares. How many squares of the chocolate will
be gone if 175 of the chocolate is eaten?

12 Write your answers in simplest form.
(@) What fraction of an hour has passed from 3:49 pm to 3:51 pm?
(b) What fraction of an hour has passed from 11:03 am to 11:23 am?
(c) What fraction of an hour has passed from 8:13 pm to 8:25 pm?
(d) What fraction of an hour has passed from 2:36 am to 2:45 am?

13 Imagine that the whole rectangle on the top of the fraction wall at the start of this section
(page 120) represents 1 hour. How many minutes would each of the individual fractions
on the wall represent? Write any answers that are not whole numbers as mixed numbers.

Reasoning

14 Six pizzas were each sliced into 8 equal pieces.

(@ If 4% of the pizzas were eaten, how many pieces is that?

(b) Sara, Will, Josh and Ali ate 29 pieces between them. How many pizzas is this?
Write your answer as a mixed number.

15 How many whole numbers would appear on the section of the number line between
% and 591? (Hint: Convert these improper fractions to mixed numbers.)

16 Which of the following fractions could not be the simplified form of an original fraction
that had a denominator of 40?
A 3 B 2 c 3 D 2
8 5 7 10
17 Look at the‘sevenths’row of the fraction wall at the start of this section (page 120).
None of the little lines along the row have any matching lines in the same position in
other rows. Are there any other rows like this? Explain what this shows.
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18 For each of the following problems, it may be useful to draw and label a number line
with the known fractions. Then, locate the position of the unknown fraction and
identify it. Equivalent fractions can help you do this.

Which fraction is exactly in-between the following fractions on the number line?

2 3 3 4 1 2
(a) g and 5 (b) ;and ; (C) Z__l and ZI
6 7 6 6 2 7
(d) E and E (e) § and § (f) ﬁ and ﬁ
Open-ended

19 Write three fractions that are equivalent to %

20 Write three improper fractions that simplify to 1%.

21 For each of these pairs of fractions, draw a diagram that shows they are equivalent.

15 3 12
=, = b) 2
315 (k)

(a) 4/ B

22 From the fraction wall at the start of this section (page 120), choose three fractions with
three different denominators that have no equivalent fractions in the wall.
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Estimating
and comparing
fractions

Comparing fractions using the

lowest common denominator (LCD)

If two fractions have the same denominator, it is clear which fraction is bigger.
% of a pie is obviously more pie than é of a pie. (It is twice as big.)

Comparing fractions with different denominators is harder. Having different denominators is
like having different-sized pieces of pie.

For example, which is larger, % or %?

We need to rewrite the fractions so they
have the same denominator. This is like
cutting the pie pieces into smaller, but
equal-sized pieces. One way to do this is
to find the lowest common denominator
(LCD). The LCD is the lowest common
multiple of the denominators.

In this example the LCD is 15, so you
should cut both pies into 15 pieces,
then count how many pieces make up
each fraction:

1.5 2_56 6
3 15 5 15 T
2 s the larger fraction, so write 2,1
5 5 3

]
I The word ‘fraction’ is related to

I

I

: the Latin word frangere, meaning |
|

|

To compare fractions using the lowest common ‘ R
I\ to break into pieces’!

denominator (LCD):
e find the lowest common multiple of the denominators

e rewrite each fraction as an equivalent fraction with this .
multiple as the new denominator >
~—

e write > (greater than), < (less than) or = (equal to) between )
the fractions.

If working with mixed numbers, write them as improper
fractions first.
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Worked example 9

By finding the LCD, determine which fraction in each of the following pairs is larger.

(a) 3 or 4 (b) 5 or 21
5 7 6 12
Thinking Working
(@ 1 Write the list of multiples for each (a) ° or u
denominator. e 7
Multiples of 5: 5, 10, 15, 20, 25, 20,
35, 40, ...
Multiples of 7: 7,14, 21, 28, 25, 42, ...

2 Find the lowest common multiple of LCD =35
these denominators (LCD).

3  Multiply each fraction to get an Yy | o2 ED
equivalent fraction with the LCD as o 7 & 75 &
the denominator.

4 Use < or > to show which of the two Al 20
fractions is larger. <o Do

5 Use < or > to show which of the So, 2.4
original fractions is larger. 5 7

. . 7 _ 2l
(b) 1 Write any mixed numbers as (b) 2—==
improper fractions. 2z
Which is larger, 19 or @?
12

2 Find the LCD. LCD =12

3 Multiply to get equivalent fractions B2 20
with the LCD as the denominator. © z B
(Only one fraction needs to be
multiplied here.)

. 30 _ 31

4 Use < or > to show which of the two —_— =
fractions is larger. z ik

5 Use < or > to show which of the So, %5 < 2122—

original fractions is larger.

Comparing fractions by estimating and visualising

Often, you do not need to know an exact value of a fraction—it is enough to have an estimate.
Similarly, when you compare two fractions, you only need to know which fraction is larger,
not how much larger it is.

The following strategies can help you visualise what fractions ‘look like’, so you can estimate
and compare them.
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Strategy 1—Use the fraction wall

A fraction wall is very useful for comparing fractions. A section of the fraction wall from the
start of this section (page 120) is shown here. It shows that as you divide a whole into more
parts, the sizes of the parts (the ‘bricks’ in the wall) get smaller. (You are possibly already aware
of this—the more people you share a pizza with, the smaller the amount that each person
gets!)

> > —

1
10°

The shaded parts of each layer of the fraction wall demonstrate that:

ST

>1>
8

N
O | =

|- ©l= ®I= NI= o=

.
o

Looking at the fraction wall, you can see that:

% is slightly larger than %, and much larger than %

2 is larger than g and also larger than 6

As the denominator numbers get larger, the fraction sizes get smaller.

If two fractions have the same numerator but different denominators, the larger fraction is

the one with the smaller number as the denominator. For example, g > %, % > ;8)
Strategy 2—Compare to a common number

Visualise what a common number such as 1, 1, 1 or 2 “looks like’ by imagining a shape,
such as a circle or a rectangle, with that fraction shaded in. How would your fraction look
in comparison? Would it be bigger or smaller?

For example, you can see that % < i; if you compare them to L

aimno

% is less than % and L—; is greater than %, SO

Q1IN
AN
N
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Strategy 3—Compare by using a number line

One number is larger than another if it lies to the right of it on the number line.

It is not always necessary to measure up the number line exactly—sometimes an accurate
sketch will be sufficient.

For example, you can show that 2 =3 by sketching a number line and dividing one side

into fifths, and the other side into th1rds You can then show that = hes to the right of

2, which means % is larger than %
4
5
0 ¢ 1 2
< | I I I I | I I I I L »
Y | | | | | |
2
3
Comparing fractions —~
B ———) ecnrinat = §
Explore how to compcre fractions by selecting different :
fractions on two number lines.
Go to the eBook or the Pearson Plcces website to cccess this
interactive. B i e L
—_—
—_—

Estimating and
comparing fractions

Navigator
1, 2, 3 (columns 1-3), 4, 1, 2, 3 (columns 2-3), 1, 3 (column 4), 4 (columns 3-4),
P. 5 (columns 1-3), 6, 8, 9, 11, 4 (columns 1-3), 5 (columns 1-2), 5 (columns 3-4), 6, 7, 8, 10, 11,
2 (a), 13,14, 15,18 6,7,8,9,11,12,13, 14,15, 16, 12,13, 14, 15,16, 17, 18

18

Equipment required: ruler for Question 1

Fluency

1 (@) Draw a number line from -1 to 2. Make it 9 cm long, showing quarters along the
top and thirds along the bottom. Use arrows to show the positions of the following
fractions on the number line, then use the number line to write the fractions in
ascending order (smallest to largest).

26 3 1 1

34 4’73
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(b) Draw a number line from -2 to 1. Make it 15 cm long, showing halves along the
top and tenths along the bottom. Use arrows to show the positions of the following
fractions on the number line, then use the number line to write the fractions in

ascending order (smallest to largest).

2°10"2" 10

For each fraction state the nearest whole number.

2 -9 13
(a) 3 (b) 0 (c) B
6 1 99
(e) _é () é ()] m

By finding the LCD, determine which fraction in each of the following pairs is larger.

3 7 13 5 75
Py b 7 =7 -
@ % 15 ®) 752 © 5%
25 12 35
(e) gz § ) 6' § (9) él ﬁ
311 5 .1 16 .1
13 U 5,1 K Lol
O 173 0 323 W = 25

Use the fraction wall on page 120 to determine which fraction in each of the following

pairs is larger.

3 3 7 7 4 5
(a) 5 or E (b) § or é (C) 6 or 6
9 3 5 4 6 7
(e) ) ori () T or§ (@ 5 oré

(d)

(d)

(h)

(d)

(h)

71
3

57
9" 12
7 11

4" 6

or

1
3
3
= Oor
5

A
11

Copy the following fraction pairs. Use any appropriate strategy to decide which

fraction is larger, and show this by writing < or > between them. If the fractions are

equivalent, write = between them.

@ 3 CE R
© 2 203 L @3
0 2 L0 % 2w
m) 2 2 om 2 R

101 1Ol

Q11O (G2 RN

(d)

(h)

U

(9]

=oo

ANl e [S201 \O 101

— Ol N
o=

|
|
|
|
\

Can’t remember how
to find the LCD?
Turn to page 60 to
revise LCM first.
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Understanding

6 Ali gets 7 out of 8 shots at goal in the basket. Joseph
gets 10 out of 12 shots in. By comparing fractions,
determine who is the more accurate shooter.

7 In a box containing 16 chocolates, 5 of them contain
nuts. A larger box with 64 chocolates contains
23 nut chocolates. Which box contains the greater
fraction of chocolates with nuts?

8 Use the fraction wall on page 120 to determine which
fraction or fractions on the wall lie in between the
following (include all equivalent fractions).

9 11 5 7
(a) i‘(—) and E (b) é and 1'(—)

3 4 2 3
(C) é and § (d) ﬁ and ﬁ

9 (a) Which arrow is pointing closest to the location of 1—90 on this number line?

A B C

D
0 voviov T
< : : : : : : : >

(b) Which arrow is pointing closest to the location of 1% ?

A B

CcCD
o v VY1 VY e

1 N
T >

10 (@) Which one of the following is closest to g ?

A 2 B 1 c 1 p /
9 3 2 8
(b) Which one of the following is closest to 2?
A 1 g 2 c 7 o 7
12 2 4 3
Reasoning

11 Write each of these lists in ascending order (from smallest to largest). Explain using a
series of brief points, or steps, how you decided the order.

2571310 41767

(a) _____ (b) 5/ s E/ §/ é/ 0

12 Write each of these lists in descending order (from largest to smallest). Explain briefly how
you decided the order.

422, 11 45 21 ;3 5,7 39 .3

= 17 A 7’ ~A - A A 1_/ ~ 7 S
@537 ®) T 150 7 50 10 110
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13 (a) Estimate the fraction of this
Australian flag that is blue.

(b) Estimate the fraction of Australia that (c) Estimate the fraction of this jug that
is taken up by the state of Queensland. has juice in it.

States of Australia "ot
mm_‘

14 For each of the following pairs of identical shapes, state whether the fraction of the shape

that is shaded is larger in A or in B, or the same.

(@ A B
(b) A B
(c) A B
(d A B
(e) A B
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15 Angus has 100 mL left of his 500 mL bottle of water. Gianni has 50 mL left in his
300 mL bottle.

(@ Who has drunk more water?

(b) Who has drunk a greater fraction of the water in their bottle?

Open-ended

16 (a) A proper fraction is greater than Z but less than 1. What might the fraction be?
Give two possibilities.

(b) An improper fraction is greater than 2 but less than 3. What might the fraction be?
Give two possibilities.

17 Write three fractions that are greater than % but less than % .
18

JASON IS COMPARING HIS LAST TWO
SPELLING TEST RESULTS...

ghde

Is Jason’s thinking
correct? Which is his
better test result?
Explain your choice.

WHIcH ONE To \Po I3
SHOW DAD?

HMM, .. T ONLY

GOT 4 WRONG ON SO MY FIRST
TEST MUST BE
THE FIRST TEST, £ ST
AND 7 WRONG ON HE BETTER
THE SECOND TEST, RESLILT.

HEY DAD! LOOK AT
MY GREAT TEST
RESULT- MY BEST
EVER.
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Adding and

subtracting
fractions

To add or subtract different fractions, they must have the same denominator. If the
denominators are the same, the size of the fraction parts is the same, and you can
simply count how many of each part you have.

3.2_5 3. 2_1

K le: =+=== T-S==Z.
or example 7+7 - ===

The fraction wall can be useful for learning to add fractions.

For example, you can show % + % by moving along the wall to %, then along % to arrive at g .
This sum is shaded in blue on the fraction wall below.

wInNy

1 .
3 thirds

.
= 5 sixths

You can also show 2 + - by moving along the wall to 2, then along = to arrive at -~ . This sum
5710 5 10 10
is shaded in pink on the fraction wall below.

1 g
Lfifths

[11\S]

3

1
B 10 tenths

These additions can be shown in this way because the denominators of the two fractions
are related—you can write one of the fractions as an equivalent fraction with the same
denominator as the second fraction.

2,1 2,3
36 510
_4,1 _A.3
6 6 10 10
=2 =7
6 10

Adding or subtracting fractions with different, unrelated denominators requires some
additional steps. It is necessary to change both fractions into equivalent fractions with
the same denominator. This new denominator will be a multiple of the denominators
of the original fractions. The lowest common denominator (LCD) is often the most
efficient one to use.
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For example: %+§ LCD=3x5=15
1_5 2_6
3 15 5 15

Each fraction is now written in fifteenths, so you can find how many fifteenths there are:
2,6 _1

15 15 15

Estimating answers to fraction problems

To check whether your answer to a fraction addition or subtraction is ‘reasonable’, estimate
the answer before doing the calculation.

For example, the answer to g +3 will be approximately 1, as g is slightly bigger than % and ; is

slightly smaller. (The actual andwer is % orl % , which is very close to 1.)

Worked example 10

Calculate the following, giving your answers in simplest form. Use estimation to judge
whether your answers are reasonable.

2.3 7 1
@3+ © 1573
Thinking Working
(@ 1 Estimate the answer first. (Here, (a) Estimate: between 1 and 2

both fractions are greater than 2
but less than 1. The answer should
lie between 1 and 2.)

2 Rewrite the fractions with the LCD Z.2 LCD=3x%x4=12
as the denominator by multiplying g9 4
the numerators and denominators _2x4 + 5x5
by the necessary factors. (In this case, SX4 4x3
4 and 3.) & 9
= — 4+ —
12 12
3 Add the numerators. = %
4  Write the answer as a mixed number =12
if appropriate. 2
5 Check your answer against your Reasonable

estimate. Is it reasonable?
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(b) 1 Estimate the answer first. (Here,
we are subtracting 1 from a fraction
that is less than 1, so the answer
will be about %.)

2 Rewrite the fractions with the LCD
as the denominator by multiplying
the numerators and denominators by
the necessary factors. (Here, only
one fraction needs to be rewritten.)

3 Subtract the numerators.
4 Simplify the answer.

5 Check your answer against your
estimate. Is it reasonable?

(b) Estimate: %

Z 1 LCD =10
0 5

7 2

“10 10

5

10

1

T2

Exact

The grid method is a visual way of adding fractions, as demonstrated in the following
example. (However, the grid method does not work so well for subtracting fractions.)

Worked example 11

Add % and % by using the grid method.

Thinking

Working

1 Draw two identical squares or rectangles.
Divide them up and shade in each
fraction.

2 Lay one square or rectangle on top of the
other to form a grid.

3 Where the grid squares are shaded twice
due to overlap, shade an equal number
of blank grid squares to ‘remove’ the
overlap. The resultant shaded grid
represents the fraction sum.

4 Write the answer to the fraction sum.
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Adding and subtracting mixed numbers

To add or subtract mixed numbers, you can either:

* add or subtract the whole number parts and fraction parts separately (Method 1), or

¢ convert the mixed numbers to improper fractions, then add or subtract them in the usual

way (Method 2).

Worked example 12

Calculate 42 + 22. Write your answer as a mixed number in simplest form.

Method 1: Add wholes and fractions separately

Thinking Working
1 Estimate the answer first. Here, we have  Estimate: between 7 and &
6 wholes, and 2 fractions that are each 5 %
bigger than 1. The answer lies between e
6 4
7 and 8.
2 Rearrange the addition by separatingthe =4 +2 + 2.2
whole numbers from the fractions. 6 4
3 Add the whole numbers. =0+ 2 + ;r
4 Rewrite the fractions with the LCD as =06+ 1,9
the denominator. 12 12
5 Add the fractions and simplify if possible. =6 + 11—2
6 If the fraction sum is an improper — L
fraction, convert it to a mixed number. 12
7 Add the whole numbers. = 71—72
8 Check your answer against your Reasonable
estimate. Is it reasonable?
Method 2: Use improper fractions
Thinking Working
1 Estimate the answer first. Here, we have  Estimate: between 7 and &
6 wholes, and 2 fractions that are bigger 5 =
than % The answer lies between 7 and 8. 45 + 22,
2 Write the mixed numbers as improper 22,1
fractions. 6 4
3 Rewrite the fractions with the LCD as - %6 + 55
the denominator. 121z
4 Add the numerators, simplify if possible. = %
5 Convert to a mixed number. = 71—7é
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Worked example 13

Calculate 6% - ZZ. Write your answer as a mixed number in simplest form.

Method 1: Subtract wholes and fractions separately

Thinking Working

1 Estimate the answer first. Here, you are Estimate: less than 4
subtracting 2?1 from a number less than

62 _29
62 , so the answer will be less than 4. & "4

2 Rearrange the subtraction by separating =6-2+ °.9
the whole numbers from the fractions. & 4

3 Subtract the whole numbers. =4+ g - ;r

4 Rewrite the fractions with the LCD as 44208
the denominator. & &

5 Subtract the fractions. If you cannot SEES T
do the subtraction without getting a 6 & &
negative answer, ‘borrow’ 1 whole. =34 15 ©
(Here, 1 whole is g ) & &

6 Write the answer and simplify it = 52
if possible.

7 Check your answer against your Reasonable
estimate. Is it reasonable?

Method 2: Use improper fractions
Thinking Working

1 Make an estimate of the answer first, Estimate: less than 4

as for Method 1. 5 %
6= -2%
& 4

. . . _b55 1

2 Write the mixed numbers as improper ===
fractions. oA

. . . _b3d 22 _

3 Rewrite the fractions with the LCD asthe == -== LCD =6
denominator (only one fraction needs to & &
be rewritten here).

4 Subtract the numerators. = %

5 Simplify, if possible, and write your =37
answer as a mixed number. b

6 Check your answer against your Reasonable

estimate. Is it reasonable?
|
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Fractions on a calculator

The key for entering fractions into your calculator will usually look like E To enter

a fraction, you would enter E, then enter the numerator and the denominator, using
the arrow keys to move between them. To enter a mixed number, you would usually enter

shiFT] = ]

. [) .
On some calculators, the key may look like or . To enter a fraction, such as 2,

[ .
you would enter n n.You may need to press = for the fraction to be

. . [
displayed on the screen.To enter a mixed number, such as 4% , you would enter n
b
n n The calculator may use symbols such as —, — or _ to separate the

whole numbers, numerator or denominator.

Check that you can work with fractions correctly on your calculator by entering some
additions and subtractions for which you already know the answers. For example, if you
enter % + 1% correctly, the answer of 2514—1 should appear on the screen.

To convert a mixed number to an improper fraction, you can usually enter the mixed number

followed by Glalill and or Gl and @ (You might need to press B to see

the result.)
You may also notice that pressing the @ key or pressing the key twice will convert

a fraction to its decimal form.

Adding and subtracting
fractions

Navigator
1,2 (@), 3, 4 (a-h), 5 (a-h), 6, 7, 1, 2 (columns 1-2), 3, 2 (columns 3-4), 3,
8,9, 10,11, 13,17 4 (columns 1-2), 5 (columns 1-2), 4 (columns 3-4), 5 (columns 3-4), P.
6,8,9,10, 11, 13, 14,15, 16,18 6,9, 10, 11, 12, 13, 14, 15, 16,
17,18
Fluency
1 Calculate the following, giving your answers in simplest form. m
Use estimation to judge whether your answers are reasonable.
21 8 1 5 3 FTTTTTTTT T \
5 5 7 7 10 10

add or subtract fractions

until you’ve rewritten them
with the same denominator.

1
(@ =+-= (b) =+ = (c) 3 + — (d) 2:1 + 51 |’ Make sure you don’t
I
I
I
I
I

2 Calculate the following, giving your answers in simplest form.
Use estimation to judge whether your answers are reasonable.

@2+ wi-L @I @i+l
@2+ 0 B2 @B w el

(i }f% () g+§ ) %+§ 0 %Jri%

( )%%—% (n) 1—1+13—0 (©) %_F% ©) %_% 3 e

3 TFractions
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m 3 Add the following fractions using the grid method.

2.1 3.1
® 372 ®i*7
m 4 Calculate the following. Write your answers as mixed numbers in simplest form.
1 2 1 5 3 1 7 1
3=+4= b) 8=+5= 2=+7= d 6—+1=
@ 37+47 (b) 85+55 © 2g+73 T
3 1 1 9 1 3 7 2
1=+1= —+ 2= 4= +2= h) 1—+7=
© 13+ M 35+275 @ 45+2, M) 155473
. 4 1 . 8 1 4 2 4 3
6=+5= 3=4+7= k) 1=+3= ) 1—+2=
() 65+53 0 35+7% W 137 +33 O 15%+2%
m 5 Calculate the following. Write your answers as mixed numbers ,~—~===~======~ \
in simplest form.  Didyou know? L
: 5 out of 4 people don’t :
5 1 2 5 7 1 11 1 | understanq jokes |
(a) 3; - 2; (b) 3§ - 2§ (c) 5§ - 15 (d) 7‘1‘§ - 621 ! about fractions! !
1 5 7 1 1 4 1 1
3L 12 ALY 4l 2% () 6L _4l
@S-l 0 435725 @ 255725 () bg5-47
. 1 1 . 1 2 1 1 1 2
ot 4l 2l 12 W 2i-12 ) 5i-2%
O 25-1g 0 2-15 (W 25-1g ) 55-23

6 Find the following. You might like to use your calculator to check your answers.

(a) §+1+1 (b) 1+§_1 (c) _7._+L_1_1
8 6 3 2 4 3 100 5 2
1,2 3 1 3 42 1 1 1
244402 2452_1= Z422_3=

(d) 12+5+210 (e) 23+54 G f 34+ G 33

7 Choose the correct answer to each of the following.

5 1
a———:
()83
4 s 7 4 b 23
21 21 5 24
2 3
b) 12+ 2 =
®) 13+%
A 1L B 12 c 12 p 12
17 23 20 60
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Understanding

8 When Eric gotinhiscarand  Eric stopped to get petrol After putting some petrol
started driving, his fuel when his fuel gauge looked  in his car, Eric’s fuel
gauge looked like this: like this: gauge looked like this:

Write a fraction addition or a subtraction to answer the following.

(@ What fraction of the tank of fuel did Eric use between the first two gauge readings?
Write your answer in simplest form.

(b) What fraction of the tank of petrol did Eric add when he was at the petrol station?
Write your answer in simplest terms.

9 What fraction of a large pizza was eaten if Steven had 15—2 of the pizza and Lara had % of it?
Write your answer in simplest form.
10 Jaydeep, Corey and Isaac were sharing the driving on a trip. If Jaydeep drove g of the

distance and Isaac drove % , what fraction of the total distance did Corey drive?

11 Belinda worked part-time at a cafe. Her hours for
three days she worked one week were:

1 1 1
271’35 and4§.

Using fractions, calculate the total number of hours
she worked for the week.

12 Five large packets of cereal were bought for a Year 7
camp. On the first day 1% packets were eaten, on the
second day 2 of a packet was eaten and on the third
day 2% packets were eaten. How much cereal was
available for the fourth day?

Reasoning
13 A fraction is added to g . The lowest common denominator for the two fractions is 40.

Which of the following fractions was added?

A 2 g 3 c B p U
6 8 20 15

14 A fraction is added to % . Which of the following would give an improper fraction
as the result?
7 7

3
B — C = D
5

A 18
15 12

25

A
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Open-ended
7 12

15 This question appeared on aYear 7 maths test: ‘What whole number is £ + 1=

approximately equal to?’ Several students answered 19 or 21, which are both incorrect.
How might the students have arrived at their incorrect answers? Describe how you could
use estimation to arrive at the correct answer.
16 Find two fractions that add to i and do not have a denominator of 4.
: - 3. 4_7 7
17 Use a diagram to help you exple?m why 5 1= 757 MOt 55 .Why should you add the
numerators, but not the denominators?

18

— 2 THAT CAN'T BE
3 RIGHT.

q
I DIDN'T GET —
18’

MS EVANS, YOU
MADE A MISTAKE.

29
I60T

I SHOULD HAVE
CLOSE TO FULL
MARKS, SEE?

Who do you think is right,
Jake, his teacher, or both?
Explain why.
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Half-time 3 @%@

1 There are 15 cookies in a bag.

(@) IfIeat 7 cookies, what fraction of the total cookies is this?
(b) IfIeat % of the cookies in the bag, how many cookies do I eat?

2 Simplify the following.
35

18 9 9
@ 2 (b) == (©) 35 @ 755

3 Convert the following improper fractions to whole numbers or mixed numbers.
27 40 50 37
(@) 1 (b) 3 (©) T (d) =

4 Determine which fraction in each of these pairs is the larger number, and write a < or >
sign between them. If they are equivalent, write an ‘=" sign between them.

5 2 4 15 48 6 11 9
2 < b) = =2 2° 2 d) = 2
@ 8 3 (®) 9 27 (© 56 7 @ 5 4

5 Draw a number line from 0 to 2. Divide the bottom side of the number line into quarters
and the top side into eighths.

(@ Show the positions of these fractions with a labelled arrow: Z, g, Z, g, Z, 15-1 )
(b) Identify five pairs of equivalent fractions that are shown on the number line.

(c) Use the number line to determine which fraction out of the following pairs is larger.

N5 9 11 7
(i) 1 or 3 (ii) ) or 1
6 Calculate the following, writing your answers in simplest form.
3.3 7 3 7,5 11 5
242 b) = -2 £42 d) — -2
@5 ® 5710 © 5% TR
7 Write the following in ascending order by first locating them on a number line.
167 342
334 473

8 7 pizzas were each sliced into 6 equal pieces.
(@ If 42 of the pizzas were eaten, how many slices was that?
(b) If 3% of the pizzas were eaten, how many slices were left over?

9 Calculate the following.

@ 2L+21 () 1284013 (@ 2213 @ 3=2-25
12 10 25 20 20 100 10 25
10 Dave is leading a group of 12 people on a bushwalk. He has brought 30 L of water

to supply the group.

(@) How many litres does each group member receive? Write your answer as both
an improper fraction and as a mixed number in simplest form.

(b) One of the group members has drunk % of a litre by lunchtime. How many litres
does this person have left?
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From the diagram, you can see that:

(7 J J ﬁ ﬁ r2 half notes are 4 quarter notes 2 quarter notes

equal inlength  are equal in length are equal in length
Whole note Half note  Quarter note  Eighth note  Sixteenth note to 1 whole note:  to 1 whole note: to 1 half note:
(semibreve)  (minim) (crotchet) (quaver) (semiquaver) ’ ' ’
The note names are based on fractions, because music J+ J e J +J +J +J =o J + J = J
notes ‘add’ together in the same way as fractions. This tree TN 1,1, 1= SIS
; 2 2 4 4 4 4 4 4 2
diagram shows how shorter notes add together to make the \ )

same time duration as longer notes.

L7
-

Eighth notes and sixteenth | Or joineq in groups
notes are often joined in of four, like this:

/ \ pairs, like this:
: J\J M-N | MN-ITT

fy) AN ﬁ 1 Using the tree diagram and examples above, copy and

complete the questions below by writing one equivalent note

ﬁ fter the equals sign. Write the fraction sum underneath.
/ﬂ /\ \EM\\ ?a) J‘,ﬁ_ (b)ﬁﬁ_ (c) nﬂ _ (d)ﬂjj &
ﬁﬁﬁﬁﬁﬁﬁﬁﬁ ﬁ ﬁﬁﬁﬁ You can also add different types of notes together:

i), 15

+

1
- - —_ +_... — T —
4 4 2 4 8 8 2
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2 Copy and complete the questions below by writing one
note in the space. Write the fraction sums underneath.

@ |J]]])= ®) ImilE
© 333 @ )0

% Copy and complete the questions below by writing two or
more different notes in the spaces (there are several ways

this can be done).
© QAL © J-5373

@ JJ3JJ =), @4l ]=..

. " T
Music is written on 5 parallel lines called a ‘stave’ or ‘staff’ and
in sections called ‘bars’. Each bar contains the same number
of ‘beats’, or counts. ‘Barlines’ are drawn across the lines of
the stave to mark each bar. The piece of music below shows
4 bars and barlines.

The ‘time signature’ is written at the beginning of the first bar
of a piece of music, and looks like a fraction. The top number
tells the number of beats in each bar, while the bottom
number tells what type of note counts as one beat.

time signature barlines

A‘/lll 11/_*?#

| A
| I | 111 | ([ [ [ [ [T T [l [ |

1234 1234 1234 1234

()

A common time signature is %. This means there are 4 beats
in each bar, and each beat is worth 1 quarter note. In% time,

the note values in each bar must add to 4 quarter notes
(which is equal to 1 whole note).

4 (a) Copy these bars, then use quarter notes or half notes
to fill in the missing beats. Check that the fraction
sum for each bar adds up to %.

—

(b) Copy these bars, then use any combination of half,
quarter, eighth or sixteenth notes to fill in the missing
beats. Make sure you check the fraction sum of each bar.

]

| W
L
L

|
|

[N
ol

A==
KB 11 = i -
Hdd—dddd—dds—*°° CER

5 Write your own piece of music in the four bars below.
Use any number or combination of notes, just make sure
that every bar adds to 4 quarter notes.

rrs

Find out about other systems of musical notation, such as
for traditional Chinese or Indian music. Write some simple
questions or exercises like the ones in this task to teach
others what you have learnt.
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Investigation

Tangram teaser

: In China, the tangram puzzle is
| sometimes called gi giao ban,
| meaning ‘seven pieces of skill'l

N/
Equipment required: paper, scissors, tangram
(draw your own copy of the tangram shapes shown,

or download a template from the eBook or the
Pearson Places website)

The tangram is an ancient Chinese puzzle. It has
seven pieces that can be arranged to make hundreds
of different shapes and patterns, including the large
square you can see here.

The Big Question

How many different squares can be made by using
various combinations of the seven tangram pieces?

If the largest square is one whole, what are the fraction
values of the smaller squares?

PEARSON mathematics 7 2ND EDITION

Engage

The tangram has seven individual pieces of five different
shapes: two large triangles, two small triangles, one
medium triangle, one small square and one
parallelogram.

1 If the large square that is made of all the pieces
represents one whole, estimate the fraction that
is represented by

(@) alarge triangle

(b) the medium triangle
(c) asmall triangle

(d) the small square

(e) the parallelogram.

2 Check your estimates by cutting out the parts on
your tangram template and using them to visually
show what fraction of the large square they cover.

3 Not all seven pieces need to be used to make a
square. A smaller square can be made using four
pieces, for example:

By adding the fractions represented by each piece,
work out what fraction of the large seven-piece square
is taken up by this four-piece square. Write your answer
in simplest form.

Explore

4 Experiment with different numbers and combinations
of pieces to make as many different squares as
possible. Make sure you keep a visual record of each
different square that you make. (Hint: There is more
than one way to make the big, seven-piece square.)

Strategy options

e Draw a diagram

* Make a table.

e Test all possible combinations.




Explain Extend

5 Accurately draw all the squares you make, 10 Try any or all of the following.
clearly showing the parts in each. Underneath
your drawings, write a fraction sum that shows .
how each of the pieces add to give a fraction of (i) two tangram pieces
the big, seven-piece square. How many different (i) three tangram pieces
squares have you found?

(@) Can you form a triangle using:

(iii) four tangram pieces
Elaborate (iv) five tangram pieces

6 Sometimes, the same four or five pieces can be used (v) six tangram pieces
to make more than one square. How did you decide
whether two squares were ‘different’ to each other?

(vi) all seven tangram
pieces?
7 Using your definition of ‘different,’summarise your

findings by answering the Big Question. Draw a diagram of each triangle formed and write

a fraction sum to show what fraction of the large
square each triangle represents.

Evaluate

8 Consider how you worked on the investigation and
the methods you used. Do you think you have the
complete set of solutions to this problem? Explain (c) Use the tangram designs below as inspiration to
your answer. make your own tangram designs.

(b) Use the tangram pieces to make one or both
of your initials.

9 (a) Did you find this task challenging, or straight-
forward?

(b) What was the most difficult part of the task?

() Would you tackle puzzles like the tangram
in your own time?
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Multiplying
fractions

The multiplication sign x means‘lots of”, or simply ‘of".
For example, 8 lots of $5 is: 8 x $5 = $40

Finding a fraction of a whole amount
Three-quarters of an hour is 45 minutes: z of 60 = 45.
This can be calculated in two ways:
1 Find one-quarter of an hour, then multiply by three.
10f60=60+4=15
20f60=3x15=45

This method is called the‘unit fraction method’.

A unit fraction is a fraction with a numerator of 1.

In the above example, the unit fraction is }1.

(This method works well if the denominator of the
fraction is a factor of the whole number. This makes the
division step straightforward. In the example above, 4 is a factor of 60. 60 + 4 = 15.)

2 Replace the word ‘of” with the multiplication sign x and multiply:

L—i of 60 = Z X %Q (writing 60 as an improper fraction with a denominator of 1)
15
= = x= (cancelling any common factors first, then multiplying the numerators
1 together and the denominators together)
45
1
=45

To find a fraction of a whole number, you can use two methods:

e Find the unit fraction (by dividing both parts of the fraction by the denominator), then
multiply the whole number by the numerator of this unit fraction.

¢ Write the whole number as an improper fraction with a denominator of 1. Taking the first
fraction and this improper fraction, multiply the numerators together and the
denominators together. To avoid working with large numbers, cancel any common
factors between numerators and denominators before multiplying.
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Worked example 14

Find % of 40.

Method 1: Find the unit fraction, then multiply

Thinking Working
1 Find the unit fraction (in this case, %) [} of 40:
by dividing the whole number by e
the denominator. 40+5=86
2 Multiply the unit fraction amount by 2X8=10

the numerator.

3 Write the answer. é of 40 =16

Method 2: Multiply two fractions

Thinking Working

1 Replace ‘of” with “x”and write the whole 2 of 40
number as an improper fraction with a
denominator of 1.

8
2 Cancel any common factors (here, -2 X g
cancel a common factor of 5). Multiply LA
the numerators and denominators _l1e
together. 1
3 Simplify if possible. =16

Finding a fraction of a fraction

The ‘smiley collection” from the start of this chapter (page 111) can help you understand what
it means to find a fraction of a fraction.

In worked example 1 (on page 111), ‘é of 15 was found by dividing
the collection into five equal groups and counting how

many smileys were in four of those groups.

2of15=12

If you wanted to find 2 of ‘é, you would take the 12 smileys

as a new whole, ignoring the fifth group. Finding z of this new @ @
whole means taking three of the four groups, or nine smileys. @ @
s 12 OO
2of12=9 @ @

These 9 of the 15 original smileys represent i of ‘55.

3 ¢4 _
Zofgof15—9

They also represent % of the original collection: ?—) of 15=9.

The following example shows how multiplying % and % gives 3.

5
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Worked example 15

Find 3 of é
4 5

Thinking Working
1 Change the ‘of” to x. 2o 2
4 5
1

2 Cancel any common factors (here, _3 K

the common factor is 4). Multiply the A 5
numerators and denominators together. 3
5

To find a fraction of a fraction:

* write mixed numbers as improper fractions before multiplying

* replace ‘of” with a“x’symbol

® cancel any common factors

¢ multiply the numerators together and the denominators together

¢ simplify the answer further if possible.

Worked example 16

Find 4 x 22% . Write your answer as a mixed number, if appropriate.

Thinking Working
1 Write both numbers as improper 4x22
fractions. (Whole numbers can be 20
written as fractions with a = 4 % 45
denominator of 1.) 120
1
2 Cancel any common factors between 25y
numerators and denominators. 1 526
(Here, the common factor is 4.)
3 Multiply the simplified numerator = X% 29
and the denominator. x5 5
4 Write the answer as a mixed number. = 82
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Multiplying fractions

Navigator

1 (columns 1-8), 2 (columns 1-3), 1 (columns 2-3), 2 (columns2-3), 1 (column 4), 2 (columns 3-4),
3 (columns 1-3), 4 (a—d), 5, 6,8, 3 (columns 1-2),4,5,6,7,8,9, 3 (columns 3-4),4,5,7,8, 10,

9,10, 11, 14, 15, 16, 18, 20 10, 11, 13, 14, 16, 18, 20 11, 12, 13, 16, 17, 18, 19, 20
Fluency
1 Find the following.
1 1 1 1
=ofl = of 12 =of1 = of
(@) 3 of 18 (b) 2 o (c) 3 of 18 (d) 5 of 36
3 4 6 3
=of2 = of = of h) =of72
(e) 40 8 1] 5o 30 (9) 70 56 (h) 80
N3 N 6 11 5
=of2 =of1 k) = of ) =of
(i) 20 0 )] 50 00 (k) 10o 50 (] 4o 60
2 Find the following.
1 .2 2.1 4 5 3.7
(@) EOfﬁ (b) 5)(5- (c) §X§ (d) ;XB
5.1 3 (10 5 (6 5 1
2 — 2 of — 2 of 2 h) 2 of —
© 7% T @ 357 T
N 6.3 N 9.5 4 .2 3.9
0] 5%3 0 Tl (k) §0f— (U] 055
3 Find the following. Write your answers as mixed numbers, if appropriate.
2 3 5 5
(a) 3X§ (b) [IX8 (C) §><2 (d) BXE
3 3 4 1
o =13 o ol sl 1,2 1,5
5-x= 3=x3:= k) 4=x4= ) 1=x3=
0] 3%3 0 595 (k) 5%%5 U 3%
4 Calculate the following, giving your answers in simplest form.
(a) ixﬂxl (b) ngxl (C) éx‘EXg
11 5 4 7 95 7 8 3
2 12 1 2.5.7 4 .1 6
(d) 1§Xﬁxi (e) 3§ngﬁ (f) §x3§x§
2 1 .
5 (a) = of 2= cups of sugar is:
5 2
A % cup B % cup C lcup D 2% cups
(b) % of % of 15 is:
A1l B 2 c 3 D 5

Answers
p. 663

When cancelling common
factors, don’t cancel out
two things on the same
line—cancel something
on the bottom with
something on the top.

-l
<)

) —

=

i\
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Understanding
6 A group of 7 workers shared a prize in a local raffle. The prize was worth $2170.
(@) What fraction of the prize money does each worker receive?
(b) How much money does each worker get?

7 A $48 000 inheritance was to be shared between four cousins.

Each cousin was to receive a specific fraction of the inheritance. Michael was to receive 25—4 ,

Marcus -, Lily 2 and Julie ;. How much money did each cousin receive?

8 A chocolate bar was made up of 45 equal pieces. Ling had to share it equally with her
brother and sister, Gao and Chen.

(@ (i) Copy this chocolate block and divide
it up to show each person’s share.

(i) What fraction of the block did each
person receive?

(iii) How many pieces did each person receive?

(iv) Use your answers to (i) and (jii) to complete
the following multiplication:

0,45
0*1 ~H
(b) Ling then decided to divide her share of chocolate equally between herself and four
of her friends.

(i) What fraction of Ling’s share does each person receive?
(i) How many pieces did each person receive?
(iii) What fraction of the original block is this?

(iv) On your drawing of the chocolate bar, show the fraction that Ling and each
of her friends receive.

(v) Use your answers to (i) and (jii) to complete the following multiplication:

o, 1_ 0

0%~ 0
9 Annika cut one-quarter of an apple pie in halves to share with her brother. What fraction
of the original whole pie do they each now have?

10 Draw a rectangle that is 5 cm long and 4 cm wide. Divide it lengthways into fifths. Shade
in % Now, take the shaded section and divide it into quarters. Shade in 2 of this section.

(@) What fraction of the original rectangle have you shaded twice?
(b) Write the fraction multiplication that is shown by your diagram.

11 A petrol tank was filled to its capacity of 52 litres but now has the
petrol gauge reading shown.

(@ How much petrol has been used?

(b) How much petrol is still in the tank?
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12 Melissa surveyed 75 Year 7 students. Of these
students, 2 said they enjoyed studying mathematics.
% of those who enjoyed mathematics also said they
enjoyed studying science.

(@ How many students said they enjoyed
mathematics?

(b) How many students said they enjoyed
mathematics and science?

13 Angelina is making cookies. Below are the ingredients that make 24 cookies:
180 g butter % cup icing sugar 1}1 cups self-raising flour % cup custard powder

(@ What mixed number should 24 be multiplied by, to get 60?7

(b) Rewrite the list of ingredients above to make 60 cookies.

Reasoning
14 Without doing the calculation, which is larger: 1% x12 or % x9?

15 Without doing any calculations, say which of the following would give the biggest answer.

A Ix3 B 2x2 c 3x$ D 11x12
2734 573 175 2775

16 For each of the following multiplications:
(i) Without doing any calculations, state which multiplication will give a larger number.
(i) Explain how you could tell without calculating.

(a)4><30r}1><3 (b) 2%X7orgx7 © 1%><12or1%x9
17 The missing number in the statement 5,02 is:
12 10 8
A 4 B 5 c 10 D 15
Open-ended

18 Write two fractions that multiply to give % as the simplified answer.

19 Fill each of the boxes with a single digit (0-9) to make the statement correct. There are six
possible combinations. Try to find at least three of them.

1
=x3]=1
] {1= 1]
20 Asher was asked to find g of 60. His answer was 4. Here is his working:
1_ 20
2,20 _ 20 _ 4
5 1 5

Asher knows his answer is not correct, because he knows that 2 is bigger than one half,
and 4 is nowhere near half of 60! Explain where Asher has gone wrong. Include the correct
working and answer to the problem.

3 TFractions
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1

Problem solving L

Strategy options

e Guess and check.
e Test all possible combinations.
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Dividing fractions

Whole numbers divided by fractions

Here are three whole apples.

If you cut each apple into quarters, how many apple quarters will there be?

You can think of this as “how many quarters in 3'?

Write it as 3+}L=?

- > -
-

. A . A
* "5 Z \ % g, £

~

-
g

Y
3 * A & ‘
¥ T

There are 4 quarters in each apple, so there are 12 quarters in 3 apples: 3 + 411 =12.

If you cut the apples into fifths, you would have fifteen fifths: 3 + % =15.

If you cut the apples into sixths, you would have eighteen sixths: 3 + % =18.

Dividing a whole number by a unit fraction is exactly the same as multiplying the whole
number by the denominator of the fraction.

1 1 1
3+— 3+— 3+_
he 1 5 6
4 5 6
=3x2 =3x2 =3x?2
*q *q *q

=12 =15 =18

The fractions have been turned upside down, or ‘inverted’.

Inverting a fraction (turning it upside down) is also known as ‘finding the inverse’.

The inverse of 411 is % or simply 4.
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What about dividing by fractions where the numerator is not 1, such as 3 + Z?

If you put 12 apple quarters into groups of 3 quarters, there will be 4 groups.

You can achieve the same answer by multiplying 3 by %, the inverse of 2

3

3*]

Iy 4 To divide a whole number by a fraction, multiply by the
==Xz inverse of the fraction.

1.3

4 The result of a division calculation is called the ‘quotient’.
1
=4

=10

is three times as big as 411' the answer to 3 + 5 is one-third as big as 3 + }1

Another way of dividing a fraction (or any number) by a fraction is to convert both numbers
to the same type of fraction—that is, fractions with the same denominator (the LCD).
When you divide fractions with the same denominator, the denominators cancel each other,
so you only need to divide the numerators. For example:

422122
3 3 3
1
B2
_12
2
=6

This is also demonstrated in Method 2 of the example below.

Worked example 17

Calculate 9 + %

Method 1: Multiply by the inverse

Thinking Working
1 Write the whole number as an improper .
fraction with a denominator of 1. 18
2 Find the inverse of the second fraction .- X B
(turn it upside down) and change the - o
+to X.
%o 8
3 Cancel any common factors between ==X=
numerators and denominators. (Here, 1 15
the common factor is 3.)
4 Multiply the simplified numerators = 2XE_ 24
and denominators. 121 1
5 Write the answer. =24
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Method 2: Use equivalent fractions with the same

denominator
Thinking Working
1 Write the whole number as an improper LCD =6
fraction with the same denominator as 7
the fraction (in this case, 8). CE ry
2 Rewrite the division using the two - g
fractions.
_72.3
& &
3 Now that the denominators are the =72+3
same, they will cancel out, so you only =24

need to divide the numerators.

Fractions divided by fractions

¢ Convert mixed numbers to improper fractions before dividing.
To divide a fraction by another fraction:

* Method 1: Invert the fraction you are dividing by (that is, the second fraction) and
multiply the two fractions together.

¢ Method 2: Convert the fractions to equivalent fractions with the same denominator
(the LCD), then the denominators cancel each other and you can divide the numerators.

Worked example 18

Calculate 1% +

QLIN

Method 1: Multiply by the inverse

Thinking Working
1 If there are any mixed numbers, convert 11 Sy
them to improper fractions. oo
7.2
6 3
2 Find the inverse of the second fraction = L
(turn it upside down) and change the @ Z
+to Xx.
7 .8
3 Cancel common factors and perform the = — x =
simplified multiplication. &2
_7x1
2X2
_
4
4 Write the answer as a mixed number. = 12
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Method 2: Use equivalent fractions with the same
denominator
Thinking Working

1 Find the LCD. Write the mixed number LCD =6
as an improper fraction with the LCD.

Write the second fraction as an 11 U
equivalent fraction with the LCD. CE
2_4
3 6
2 Rewrite the division using the fractions 1.2
with the LCD. o 9
_7.4
6 6
3 Perform the division with just the =7+4
numerators, and write the answer. 15
4

Dividing fractions

Navigator

1 (columns 1-3), 2 (columns 1-3), 1 (columns 2-3), 2 (columns 1-2), 1 (column 4), 2 (columns 3-4), 3,
P 3,4,5,6,8,9,10,12,14,16,17 3,4,5,6,7,8,9,10,11,12,14, 5,7,8,9,10, 11,12, 13, 14, 15,

16, 17 16, 17
Fluency
We 17 1 Calculate the following.
1 1 1 1 T >
(@ 6+ i (b) 2+ 6 (c) 3+ 7 d 4+ 9 :/ Need to remind |
| yourself how to cancel :
2 4 3 4 : common factors? |
() 4+§ (f) 4+§ (9 5+§ (h) 7+§ | Go'to pages 121-122. |
. 1 . 2 1 1
6+1= 8§+2= k) 6+3= ) 3+2=
@i 3 () 3 (k) 5 U] i
m 2 Calculate the following.
1.1 1.1 3.2 7 .1
-+ = b) === -+ = d —=+=
@3y ®irg @itz @ gpr;
1 1 3 9
=2 Z=+4 Z h) =+
() 3 (® E ) 1 3 (h) 0 6
S 9 3 N7 1 4 .8 9 2
= +1= -+ 2= k) =+1= ) =<+2=%
0 3515 0 525 ®Wgxlg O 15723
2 .1 1..:3 1.1 5,43
2=+1= = +5= 4=+1= 4=+ 2=
(m) 3713 (n) 52 58 (0) 5715 (9] 527
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3 Choose the correct answer to each of the following.

15
h+==
(@ 3
A S B 3 c 22 p 2
75 8 3 8
16 .20 _
® 75
A 5 g 320 o 33 b 52
28 343 320 5
4 Copy and complete the following using your preferred method.
(@ There are halves in one, so 1 + 1_ .
(b) There are halves in three, so 3 + 1_ .
(¢) There are quarters in one, so 1 + 411 =_ .
(d) There are quarters in two, so 2 + 411 =_ .
5 The inverse of ?15 is:
Al B 2 c 1 D 3
6 3
Understanding
6 Draw three rectangles, each with a length of 6 cm and a width of 2 cm. Divide each
rectangle into thirds.
(@) Whatis3+ % ? (To find the answer, count how many thirds (% ) there are in the 3 whole
rectangles.)
(b) Whatis 3+ % ? (To find the answer, shade in or circle as many lots of % as possible. How
many lots are there, and what is left over?)
7 William has % of a bag of dog food. His dog eats 13—0 of the bag every day. How many days
will William’s bag last? Write your answer as a mixed number.
8

There is g of a metre of ribbon in the class cupboard. Students need i](—) of a metre each for
their projects. How many students will be able to use the ribbon?
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9 Scientists in a laboratory work in shifts of 31 hours each. How many whole shifts are to be
worked during a period of 42 hours?

10 Hannah is a baker whose speciality is scones. She has a sack containing 80 cups of flour.
Her scone recipe uses 22 of a cup of flour for each batch of scones. How many batches of
scones will Hannah get from her sack of flour?

11 On a 15 km fun run course, drinks stations are placed every 21 km from the start. How
many drinks stations will there be on the course? (There are no drinks stations at the start
or finish lines.)

12 The hit movie ‘Exterminator 5’
runs for 12 hours. A local cinema
plans to screen it back to back.
The first screening will start at
1:30 pm. The last screening must
finish by 11 pm. How many times
can the movie be screened within
this time period?

Reasoning

13 The missing number from the statement 2 + % =2is:

A1 B 2 c 3 D 4
14 Without doing a calculation, state which will give the larger number as a result:
4 1 4 2,
-+ =,0r -+ —¢
5 3 5 3

: : 3_ .2 3_41 3 3 2
1 h : +==06%, +==28=, +_:1, =-=11=.
5 Consider this sequence: 5 1 63 5 z 83 5 < 0,5 7 3

(@) Why does the quotient (the answer to the division) increase as the denominator of the
fractions in red is increased?

(b) Predict the answer to the next term in the sequence: 5 + g will be ...

Open-ended

16 Use digits from 0 to 9 to fill in the boxes to make a correct statement. Find at least two
different combinations.

2
4+ = =1
B U
17 Here is Gabi’s work on a fraction division problem:
5 -+ l = 5 =+ 4— = é
4 4

Her friend Natalie has worked it out differently. This is what Natalie wrote:

5_1 = éxﬂ' = 12
4 11

‘That can't be right,”said Gabi, 12 is way too big to be the answer!’

Which working is correct? Explain what the other has done wrong.
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Mixed fraction
problems

Fractions and the order of operations
The order of operations rules that apply to whole numbers also apply to fractions.

The first step in any calculation is to complete any operation within brackets. Working from
left to right, do any multiplication or division as you come to it. Then working from left to right,
do addition or subtraction as you come to it.

Worked example 19

Simplify the following using the correct order of operations.

(@) 3+2x1 (b) é><(12+1)—§
5 2 7 3 4) 7
Thinking Working
(@) 1 As there are no brackets, do the (a) 2+ 2y 1
multiplication first. o =
1
=5+ ZX1
5x 2
= 5 —+ l
5
2 Do the addition and state your = 51
answer in simplest form. 5
(b) 1 Perform the operation in the (b) g X (1% + %r) - g
brackets first.
7 \& 4) 7
%y (@ + é) _2
7 \12 12) 7
7 12 7
1
2 Next, perform any multiplication — 2 X225 —
or division, cancelling any common 7 X 12 7
factors. _23_3
4 7
3 Finally, perform any addition or = % - %
subtraction. Write the answer in
simplest form. _17_42
4 14
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Mixed fraction problems

Navigator
1 (columns 1-2), 2, 3,4,5,6,11, 1 (columns 2-3), 2, 3,4,5,6,7, 1(e-),2,3,4,6,7,8,9,10, 11,
P. 12,13, 14 9, 11,12, 13, 14 12,13, 14

Fluency

m 1 Simplify the following using the correct order of operations. Write your answers as mixed
numbers where appropriate.

3.1 7.1 5
(a)2+1><§ (b) 5—5)(? (c) ﬁ(5+4)
(d) §X(1+1)X1 (e) Zx(_g__g) (1] §x(2+1)
4 \3 6/ 2 8 \14 7 6 \5 3
@ 2§+(41_31)><1 h) 1§+(1§_11)><5 () 1§+(3_3-_11)+2
4 2 4) 2 8 4 8 5 10 5
- 1 1 ,5 3 1 3 7 5 .3\, 1
1= —(32-22]+2 k) 32+(82-62)+ ) Ls(12-12)x2
0 13-(35-23) © 35+(83-63)+ 0 §+[12-12)x3
2 Choose the correct answer to each of the following.
(@) Sxl45=
73
1 1 5 7
A 55 B 55 c SE D 5§
9 .3 _
(b) 6—13 =
1 25 12 1
A 5— B 5= 5= D 7=
13 52 c 13 13
Understanding

3 Write the following questions using fractions, the operations symbols (X, +, +, —) and
brackets where necessary. Then, evaluate using the correct order of operations.

(@) Add g and g, and then multiply the total by 2.

(b) Find the product of ‘é and %, then add 1% .

(c) Find the difference between 2% and 1 % , then multiply by 3.
(d) Find out how many % s in 5, then multiply by 4.

4 A survey was taken of 120 people as they left Wally’s Sandwich Bar. Write your answers
to the following in simplest form.

(a) If 80 of the people surveyed were male, what fraction were male?

(b) What fraction were not male?

(c) If 45 were under twenty years of age, what fraction were under twenty?
(d) What fraction were twenty or over?

(e) If 2 had bought a drink, how many had bought a drink?

() Of those who bought a drink, % had bought a salad roll. How many people had a drink
and a salad roll?
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5 Grant is training in his backyard pool
for the 1500 m freestyle. Unfortunately,
the pool is only 20 m long.

(a) What fraction of the total 1500 m
race would he have swum after
completing just 1 lap?

(b) How many laps would he have to
complete to swim 1500 m?

(c) What fraction of the total 1500 m
race would he have swum after
completing 6 laps?

(d) How far would he have swum if
he had completed -L of the race
. 10
distance?

(e) How far would he have swum if he had completed g of the race distance?
6 Valerie is running laps of her school oval to train for a charity run.
She ran 4% laps before having to rest. After her rest, she ran another 3}1 laps before
stopping again. Then, she struggled through another :1; of a lap. How many laps did she
complete altogether?
7 One weekend, Louisa walks from Ferndale to Greenhill and back, a total
of 2% km. The next weekend she walks from Ferndale through Greenhill to Highvale,
which is 5% km.
How far (in km) is it from:
(@) Ferndale to Greenhill
(b) Greenhill to Highvale
(c) Ferndale to Highvale and back again?

Reasoning
8 Theresa, Isabelle and Bryce worked on a mathematical problem and came up with the
answers 8% , 8% and 8% , respectively. The correct answer was 8% . Which of the three
students was closest to the correct answer?

9 Despina’s department store

. . . ltem Normal price Sale price

advertises a winter sale in

which they claim everything Bath towels $22 $12

is between 1 off and 1 off. Camera $900 $600

For which o3f the foll(gwing

items is this incorrect? Cutlery set $250 $120
Microwave oven $540 $350
Jeans $60 $35
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10 A farming cooperative has divided its square block of land
in the way shown in the diagram. Each section of land is
exactly half of the section next to it.

The May family has been given the shaded region to farm.
If the total block of land has an area of 1 square unit, then
what fraction of the total do the May family not farm?

,————————————

Draw a diagram or

| |
| |
| I'r?_WChart toshow 111 Prashanth agrees to sell badges for a charity. He receives a large box and places them at
| this process. |
\ |

the school reception. After several days, Prashanth takes an estimate of the number of
————— badges he has left. He empties out the box, divides the pile of badges roughly into halves,
and puts half back in the box. He then halves the pile he has left and returns half to the
box. He does this one more time, after which he counts the number of badges in the pile
and finds he has 13.

(@) What fraction of the total number of badges does 13 represent?

(b) How many badges did Prashanth have in the box, approximately?

Open-ended
12 Write three numbers in fraction form that are less than g but greater than % .

13 A and B are two different numbers selected from the digits 0,1, 2, 3,4, 5,6, 7,8, 9,
where A is always greater than B.

(@) What values can ’2 + g have? Give three possibilities.

(b) What is the largest value this fraction can have?

14 ‘Ideal fractions’are pairs of fractions whose sum and product are the same. (They give the
same number when added as when multiplied.)

(@ Show that §7> and Z are ideal fractions.
(b) Show that g and g are ideal fractions.

(c) Look carefully at the numerators and denominators of the fraction pairs in (a) and (b).
Try to find a pattern.

(d) Write another pair of ideal fractions.

Problem solving

Strategy options

e Guess and check.
e Test all possible combinations.
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Challenge 3

1 If % of a number is 16, then g of this number is:
A 8 B 16 C 18 D 24
2 Kerry bought a new water tank for her garden. The tank is initially empty, but fills to % of

capacity after rain. The tank now holds 480 litres of water. How many litres does the tank
hold when full?

3 If 1._6 lies between 411 and g, and M is a whole number, then B equals:

A 5 B 6 c 7 D 8

4 Two proper fractions (in simplest form) are subtracted, the first with a denominator of 10,
and the second with a denominator of 6. If the answer is given in simplest form, the largest
possible numerator that it could have is:

A 8 B 9 c 1 D 22
5 The number half-way between % and 516 is:

1 1 7 1
AT B3 % D3
6 Two frogs live together in a backyard pond. One frog croaks
every 4 minutes, the other frog croaks every 21 minutes.
If they both croak together at 11 am, what is the first time
after 1 pm that they will croak together?

7 2+ Ll equals:

1+=
2

A 2 B 4 C 6 D 8

8 Express this fraction in its simplest form:

1
1

3+L

3+1
3

3+

9 If 60 is added to one-third of a number, the resulting value is double the number.
What is the number?

10 Five numbers are put in a row from smallest to largest. The difference between each
adjacent number (a number and the number next to it) is the same. If the first number
is % and the last is é, what are the three numbers in between, in simplest form?

11 Tom was born into a strange mathematical family. His grandmother sent him a money
voucher for his birthday. The card said:

Dear Tom,

| am giving you the following amount to spend as your wish
101‘32oféowc%of?owcéowczofé5
2 3 4

& ot 2 or $1000.
5 © 7 & 9 10
Love Grandma

How much birthday money did Tom receive?
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170

Equipment: 1 die

Rules:

¢ Each player begins with 100 life points.

e If you lose all your life points you are out (dead).

® Take turns to roll the die and move forward
that number of spaces. Follow the directions
given in the space that you land on.

You call out ‘Cooee’ and cause
a rock fall.

%of16:
Deduct the answer from your life points total.

Your torch runs out of batteries.
] .
30160 = NP o
Deduct the answer from your life points total.

PEARSON maothematics 7 2ND EDITION

~ While exploring the mountains with your friends
you fall down into a deep cave! Armed with your
fraction skills, can you survive the perils that await you?

e All players must stop at the ‘Great Leap’
regardless of what number they have rolled.

¢ The goal: to be the first to reach sunlight.

The oxygen level decreases rapidly. j:I

Roll the die twice. Turn these two
numbers into a proper fraction.

e.g. Roll 1 = 3, Roll 2 = 4, Fraction =% .
Find the fraction of 60 that this would be,
e.g. 3 of 60 = 45.

Deduct this from your life points total.

You run out of drinking water.
1,91 41 _
12§ + 3 6 - 4 2 =

Your abseil rope gets caught on a
sharp rock.

Z 0130 =
Deduct the answer from your life points total.




You begin to feel claustrophobic.

Roll the die and multiply the number -
you rolled by % Round the answer
to the nearest whole number.

Deduct this from your life points total.

You are on the final rung.

You eat the last of the food supply. ; = ‘- Roll the die twice. Turn these two

i i numbers into a proper fraction.
Roll the die and multiply the number

you rolled by . Round the answer - — .g. Roll 1 =3, Roll 2= 4, Fraction = 3.
to the nearest whole number. TR You need to roll a fraction larger than 2

Deduct this from your life points total to make the final step out of the ravine.

Every time you fail you must deduct
10 points from your life points total.

A rock falls and breaks all the Rung 2:

bones in one of your feet. . i .
If the fraction of your first name that is

The human body contains 206 bonas. SSHS - made up of vowels is less than or equal
If approximately g of these are in each 5 to 5, deduct 10 from your life points

foot, how many bones did you break total.If it's greater than 1., dedluct 15.
(rounded to the nearest whole number)?

Deduct this from your life points total.

Rung 1:
Find what fraction of your first name is

&E ﬂp : made up of vowels. e.g. ‘Natalie’ = 4.
E A o Do the same for your last name .
2 : / Multiply one of these fractions by 50

and round to the nearest whole number.
ALL EXPLORERS 43 HERE

There is a large crevice ahead,
but it’s the only way forward—you
need to find the courage to jump!

Deduct this from your life points total.

Roll the die and substitute the number you roll

into this fraction 2. i

. o You reach a ladder and see sunlight above.
If the fraction created is greater than (or equal to)
1 you've made it across. All explorers must stop at each rung of

. . the ladder.
If the fraction created is less than 1 you must ,
wait until you can roll again. (Players don’t need to roll to move.)




Chapter review

Maths literacy
cancelling improper fraction mixed number simplest form
denominator inverse numerator simplify
equivalent fractions lowest common denominator (LCD) proper fraction unit fraction
fraction

Copy and complete the following using the words and phrases from this list, where
appropriate. A word or phrase may be used more than once.

1 Inafraction,the_ tellsushow many parts thereare,andthe __ tells
us the size of each part.

2 A hasavalue between 0and 1.

3 To__ afraction, divide the numerator and denominator by a common factor.
This process is known as

4 Dividing by a fraction is the same as multiplyingbythe __ of the fraction.

5 An__ hasanumerator that is greater than or equal to the denominator.

6 are located at exactly the same position on a number line.

7 A isafraction with a numerator of 1.

Fluency

(@) If g of the eggs are cracked, then how many eggs are cracked?
f; jet 3 ) ) f} £ 3 ) ) f} | 3 ) )
A3AF AW Sidy
\“’-,AVP\",‘-‘J k“’-,»VF\"‘,‘-‘J \“"-,;F\",,;-J
(b) The farmer’s 3 best hens laid 15 of the eggs pictured. What fraction of the total is this?
Write your answer in simplest form.

2 Write the value of the fractions shown by the arrows on this number line: m
l -1‘1 1 1 + (1) + 1 1 1 A
< T —>
3 Write the numbers (a) 6 and (b) 11 as improper fractions with denominators of: m
0 3 (i) 10 (i) 1
4 (a) 3 pizzas are shared between 5 friends. Write the amount of pizza each person gets as m
a fraction.

(b) 7 packets of stickers are shared between 4 students. Write the number of packets that
each student receives as a mixed number.
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5 Find equivalent fractions by copying and completing the following.

@ 2=15 & ==L © 3=2 @ =2
6 Write the following fractions in their simplest form.
@ 1 ) 5 © 32 @ 15
7 (a) Write 3% as an improper fraction.
(b) Write %O as a mixed number.
8 Copy and complete the following by inserting <, > or =.
@z 3 B2 X @z @ =

9 Evaluate the following. Estimate first to check that your answers are reasonable.

5 7 7 2 2 2 1 7
2,7 by L _*% £_< d) L+ L
@ 578 ®) 7575 © 3-7 @ 5+ 1

10 Evaluate the following. Write your answers as mixed numbers in simplest form.

2 .3 1 11 5 5 ,2
£_12 2= - —-2= 4= 4=
(a) 35 1 (b) 1 + 512 (c) 8 Z (d) ¢ 43
11 Calculate the following.
3 2 .3
= of $2 = of =
(a) > of $28 (b) 5 of 3
12 Evaluate the following.
6 55 4 2.9 41
D22 E: Sx L x1=
@ 11718 (b) 29><5 (c) TR
13 Evaluate the following.
3 2 6,32 1,.,1
9+= b) 21+3%= === d) 3=+3=
(@) i (b) - (©) T (d 1793
14 Simplify the following. Remember to use the correct order of operations. 3.7
5 51 2 1 3 7.(3 3
4+2x21 b) 72—(3— -2 Ix[2+4x2
@ 4523 73 (310 5) © 8X(4+ X4)
Understanding

15 (a) What fraction sum is represented by the following two grids?

(b) Calculate the fraction sum using the grid method or any other method.
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16 Write a fraction or a mixed number in simplest form to show each of these:
(@) eight chocolate biscuits in a packet of 24
(b) two complete ‘six-packs’of soft drink cans, with one can left over
(c) one packet of twelve colour pencils and four pencils in a second packet
(d) nine hours sleep in one day.

17 There are 12 dogs and 15 cats in an animal shelter. 6 of the animals have brown fur, and
2 have red fur. Write the following as fractions of the whole animal shelter, in simplest
form:

(@) the number of cats
(b) the number of brown-furred animals
(c) the number of animals with neither brown nor red fur.

18 Write each set of numbers in order from smallest to largest.

31 13 13 5 30 2
Y 1/ A/ = b 2/ =7’ 3/ ch’ T
@ 33l3s ®) 25 35015

19 Jamal gets 7 out of 9 shots at goal in the netball ring, whereas Kayla gets 9 out of 12 shots
in. Determine who is the more accurate shooter by comparing fractions.

20 Elise and Reece each have an identical block of chocolate. Elise eats % and Reece eats % .
(@) How much more has Reece eaten, as a fraction of a block?

(b) Together, have Elise and Reece eaten more or less than a whole block of chocolate?
Estimate, then calculate your answer.

21 Gary had 1% bags of cement in his shed. He used 2 of a bag to mix up some concrete.
What fraction of a full bag does he have left?

22 Jarrod owns a petrol station that has three main fuel tanks. There is a dip stick in each tank
that shows the level of fuel remaining in each tank. How many litres are left in each tank?

(@) Full tank =48 000 L (b) Full tank =60 000 L (c¢) Full tank =30 000 L

23 Here are the ingredients for a cake:

2
180 g butter S cup caster sugar 4 eggs

1

1 2 cups self-raising flour 2 tablespoons cocoa > Cup orange juice

Rewrite the ingredients to make a cake that is one-quarter of the size of this cake.

Reasoning
24 State the fraction of the area of these shapes that is shaded.

(@) (b) (©)
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25 45 minutes into a fun run, Katya had completed 4 km of the 10 km course, while Mabok
had completed 7 km of the 15 km course.

(@) Who had the least distance still to run?
(b) Who had completed a bigger fraction of their particular course?

26 Which of the following will give an answer of 17?

Numeracy practice 3
Non-calculator

1 Which diagram does not have exactly % of the area shaded?

A B C D

N

2 Which arrow is pointing closest to the location of % on this number line?

; y v
< - : - : - —>
0 1 2 3

3 Kevin is mixing sand, gravel and cement to make concrete. Sand makes up % of the

mixture, and gravel is % . What fraction of the mixture is cement?
A 1 B 2 c 1 D 2
6 5 4 3

4 Esther is making vanilla ice-cream using these ingredients that make 6 servings:

5 eggs 1 cup sugar 2 cans condensed milk

6 cups milk 1% teaspoons vanilla

How many teaspoons of vanilla will Esther need to make 30 servings?

A 5l B 73 c 30l D 45
2 2 2

Calculator allowed

5 A school has 200 students. 48 of the students are involved in the school production.
The fraction of students who are involved in the school production is closest to:

A one-fifth B one-quarter C one-third D one-half
6 Which of the following fractions is greater than 2 but less than 3?
N 5 12 ¢ 7 b 15
4 9 7 5

7 Imranran % of a cross-country course. He ran 3 km. How long is the course?
A 6km B 9km C 12km D 18km

8 Which fraction is exactly half-way between g and % on the number line?

3 B 1 c

A =
16 4

D L
16

Wi
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Exploration STEM

You can download this activity from the eBook or the Pearson Places website.

The secret message

In real life, secret data is turned into
secure codes using prime numbers.
Your task is to encode and decode your
own top-secret communications using
a system of prime number
factorisation.

Exploration STEM

You can download this activity from the eBook or the Pearson Places website.

Electric fonts

Digital light displays (like LEDs on a clock) use regular patterns of shapes to create a‘digital
font’ of numbers and letters. How many individual shapes (pixels) are needed to create each
of the numbers and letters? Which digital fonts use the least pixels? Which fonts look the best
and which are easiest to read? Your task is to investigate these fonts and create your own.
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Exploration STEM

You can download this activity from the eBook or the Pearson Places website.

The best buys

Whether you are buying eggs for your kitchen or RAM for your computer, the variety of
options available can be confusing. Your task is to explore the options and their differences,
to see how to find the best and cheapest items on offer.

¥ : nA; ; -7; !l—;fj it‘

A —— B

Exploration Coding

You can access this activity from the eBook or the Pearson Places website.

Adding consecutive numbers

Is there an easy way to add
consecutive numbers? Explore an
algorithm that will find the sum of
a set of consecutive numbers.
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Decimals,
percentage
ond ratio

When is a decimal point not a decimal point?
A number may contain a point, but this does
not always make it a decimal point.

Usually in mathemacattics numbers represent
quantities or amounts, so you can calculate

with them. But numbers can also be used in a Forum

less mathematical way, as labels or ‘tags’ that
help to identify things. Room numbers, phone
numbers and football scores are all examples
of this.

Some numbers like this include a point that
looks like a decimal point, but is actually just
a ‘separator’, placed between numbers that
are labels for different things. For example,
a score of 3.6 in an AFL game meamns 3 godls
and 6 behinds, not 3 goals plus 6 tenths of a
godl. A large building such as a hotel might
have aroom number written as 2.13, mecning
the 13th room on the 2nd floor, not 2 rooms
plus 13 hundredths of a room.

Why learn this?

The time written as 7:30 or 7.30 is read
as ‘seven thirty’ or ‘half past seven'. If
you wanted to write this time as a proper
decimal number, what would you write?
How many minutes would 0.30 hours
be? Caon you think of other examples
where numbers may have a point and
look like decimal numbers, but mecm
something different?

Amounts of money, such as $4.35,
are written with a point. Is this a
decimal point?

An understanding of decimal numbers can help you to measure the wood to build a new
shelf, work out who won the 100 m freestyle or calculate a household budget. Percentages
have many everyday uses, such as measuring performomnce, advertising discounts or
presenting survey results. Ratios and rates help us compare and calculate quomtities of
the some and different types, such as when determining which products are the best value
for money.

After completing this chapter you will be able to:

e compare, order and round decimal numbers

e add, subtract, multiply and divide decimal numbers

e use estimations to check that answers are reasonable

e convert between decimals, fractions and percentages

e use percentages to solve problems

¢ understond the relationship between ratios, fractions and percentages
e use ratios and rates to compare and calculate amounts

e calculate unit prices and determine ‘best buys'.
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Recall

Prepare for this chapter by attempting the following questions. If you have difficulty with a
question, you can download a Recall Worksheet from the eBook or the Pearson Places website.

1

Copy and complete each of the following by writing < (less than), > (greater than),
or = (equal to) between the given numbers.

(@ 01___0.01 b)2____ 22 () 0.3____0.1
(d) 3.2 41 (e) 0.008 0.09 M 0.7 0.07

The number 43 can be written in expanded form as ‘four tens and three ones’. Write the
following in expanded form.

(@ 72 (b) 603 (c) 9251 (d) 11080

Write each of the following (i) in words and (ji) as decimals.

@ = B © = @ 1=

Calculate:

(@ 34 b) 925 © 67 @ 459
+ 76 + 610 409 6013

+ 3 + 27

Calculate: - -

(@) 74 (b) 823 © 8289 d 2000
-5 - 376 - 38 -

Calculate: (a) 2x17 (b) 25 %96 (c) 51 %800

Calculate: (a) 362 +2 (b) 9459 +9 (c) 5600 + 2000

Calculate:

(@) 70x100 (b) 12x 10000 (c) 0.0427 x 1000

(d) 58 +10 (e) 901 +100 (fH 76.2+1000

Write these percentages as fractions in simplest form.

Exploration Task

You can download this activity from the eBook or the
Pearson Places website.

Which deal is best?

In this activity, you will investigate different kinds of
discount deals to decide which option is best.
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Place value
and comparing
decimals

Decimal place value o
The word decimal comes from the

Latin word decima meaning ‘tenth part’,
which comes from decem meaning ten.
December was the tenth month in the
original Roman calendar.

Like fractions, decimals are used to write numbers that have a part that is
less than one. The decimal point is used to separate the whole number part
from the part that is less than one.

AN

258.237195 NG Y

whole number part decimal point part less than one (decimal part) (4 \
The number 258.237 195 is made up of nine individual digits. Because six of the digits are after
the decimal point, this means the number has 6 decimal places.
More examples: 3.25 has three digits and 2 decimal places \
45.079 has five digits and 3 decimal places. 1]
You can write each digit of a number into a “place value table’to show this:
Ten- Hundred-
Tenths Hundredths | Thousandths| thousandths | thousandths | Millionths
1 1 1 1 1 1
Hundreds | Tens Ones 10 100 1000 10000 100000 | 1000000
100 10 1 . (0.1) (0.01) (0.001) (0.0001) | (0.00001) | (0.000001)
2 5 8 . 2 3 7 1 9 5

The place value of each column (hundreds, tens, ones, tenths, hundredths etc.) is one-tenth
of each column to the left. As you move across the columns from left to right, divide by 10 each
time. This pattern is continued past the decimal point to get the values of the decimal places.

You are probably familiar with the first 3 decimal places of tenths, hundredths and
thousandths.You can keep dividing by 10 to get ten-thousandths, hundred-thousandths,
millionths and so on.

If there is no digit for a particular place value in a decimal number, use a zero to show this.
For example, five and two tenths and three thousandths is written as 5.203. It is important
to include the zero between the 2 and the 3. Leaving it out would make 5.23, which is a
different number.
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Writing decimals

Decimal numbers can be written in several ways:

e Decimal form: 258.237 195
. 2 3 7 1 9 5
E ded fract 1 form: 258 + = + —
* Bxpanded fractionattorm " 10" 700 " 1000 " 10000 | 100000 ' 1000000
e Expanded word form: two hundreds, five tens, eight ones, two tenths, three

hundredths, seven thousandths, one ten-thousandth,
nine hundred-thousandths and five millionths.

Saying decimals

e Say each digit after the decimal point as if it is a separate number. For example, 14.625
is ‘fourteen point six two five’, not ‘fourteen point six hundred and twenty five’.

¢ Fraction equivalents can also be used. For example, 0.63 can be said as “sixty-three
hundredths’. This is the same as saying ‘six tenths and three hundredths’.

6 _6,3
100 10 100

Worked example 1

. 3 6 5 .
(@) Write 4 + 75T 1055 T 5000 S @ decimal.

(b) Write 6.2807 in expanded fractional form.

Thinking Working
(@) Imagine the numerators of each (a) =
fraction in their place-value Tenths | Hundredths |Thousandths| thousandths
columns. (As there are no Ones 1 1 1 1
1 || 10 100 1000 10000
ﬁs, write a zero in the 4 |e| 3 0 P 5
hundredths’ column.) . 3 5 5
10 1000 10 OO0
=4.2065
(b) 1 Imagine the decimal digits in (b) =
their place-value columns. Tenths | Hundredths |Thousandths | thousandths
Ones 1 1 1 _1_
1 || 10 100 1000 10000
6 |o| 2 8 0 7
2 Write a series of fractions =06+ 2 + £ + /

using the headings of the 10 1oo 10000

place-value columns. There is
no need to include columns

. 0
with 0 (e.g. m).
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Worked example 2

(@) Write “seven units, three tenths, six hundredths, seven thousandths and four hundred-
thousandths’as a decimal.

(b) Write 28.0045 in expanded word form.

Thinking Working
(@) Look at a place-value table. Put (a)
the digits in the corresponding . TR
place-value columns. Tenths | Hundredths |Thousandths| thousandiths | thousandths
Ones 1 1 1 o L
1 || 10 100 1000 10000 100000
7 |*| 3 6 7 0 4
7.567 04
(b) 1 Look at a place-value table. Put ()
the digits in their place-value v
columns, including zero. Tenths | Hundredths | Thousandths| thousandiths
Tens | Ones 1 1 1 1
10 | 1 [« 10 100 1000 10000
2 | 8 [¢] O 0 4 5
2 Write the non-zero digits in 26.0045
words, with the place-value = Two tens, eight ones, four thousandths
column heading after each and five ten-thousandths
one.

Worked example 3

(@) Write the value of the 6 in 4.368 as a fraction.
(b) Write the value of the 9 in 0.0109 in words.

Thinking Working

©

(a) Identify the place value of the digit, then  (2) 00

write a fraction with the digit as the
numerator and the place value as the
denominator.

(b) Identify the place value of the digit, then  (b) nine ten-thousandths
write in words the digit, followed by the

place value.
I
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Comparing decimals PPN MEN'S 100M

~ )
You often need to compare two decimal Y ' RESULT - FINAL WIND +1.5M/S

numbers to decide which number is

greater. You might be comparing prices of ° (><]|  USAIN BOLT
goods or seeing who won a race. Look at —
the decimal numbers in these results for e YOHAN BLAKE

an Olympic 100 m race. Usain Bolt’s time ° 79

is first because it is the smallest decimal

number. How much did Bolt win by? (+) usall = IEECS AN <0
Use the relation symbols of less than (<), ° 88

greater than (>) and equals (=) when

comparing decimals. e =] cHURANDY MARTINA 94
° D RICHARD THOMPSON 98
° >0 AsaraPoweLL

Comparing decimals using a number line

You can use a number line to compare decimals. Numbers get larger as you move along the
number line from left to right.

The number line below is marked in tenths. The space between 0 and 0.1 and between 0.5 and
1 _ 10

0.6 shows 1 tenth divided into 10 parts, each equal to 1 hundredth: 0 = 100

The positions of the decimal numbers 0.04, 0.2, 0.565 and 0.85 are shown with arrows.

4

The interval between 0.56 and 0.57 is magnified to show the position of 0.565 more clearly.
1 _ 10

It shows 1 hundredth divided into 10 parts, each equal to 1 thousandth: =
100 1000

From the decimal numbers shown on the number line, you can see that:

The decimal number with the most digits is not necessarily the largest.
For example, 0.565 < 0.85.
A number’s size depends on the value and position of the digits.

For example, 0.2 > 0.04.

Comparing decimals by comparing digits
For each digit, the higher its place value, the greater the value. For example, 0.2 > 0.04

because % > ﬁ, so on the number line 0.2 is further to the right than 0.04.To find which
number is bigger, compare the digits in each place value column, beginning with the highest

place values.
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Worked example 4

Write < or > between each of the following pairs of decimals to make a true statement.

(@ 5173 5.0731 (b) 047239 0.4731 () 35 351
Thinking Working
(@ 1 Compare the whole number parts of  (a) The whole number parts are the same

each decimal.

If the whole number parts are the
same, compare the tenths digits to
see which is greater.

Write a relation symbol (< or >)
between the two numbers.

number, 5.

1is greater than O, s0 5.173 is the larger
number.

5.173 > 5.0731

(b) 1 Compare the whole number parts of  (b) The whole humber parts are the same, O.
each decimal.
2 If the whole number parts are the The tenths digits are the same, 4.
same, compare the tenths digits.
3 If the tenths digits are the same, The hundredths digits are the same, 7.
compare the hundredths digits.
4 Repeat until you get different digits. The thousandths digits are 2 and 3.
So, 0.472 39 is less than 0.4731.
5 Write a relation symbol beween the 047239 < 0.4731
two numbers.
() 1 Add zeros to the end of one of (c) 3.5is the same as 3.50.

the decimals to help you compare.
This doesn’t change its value.

Compare the two decimals as in
previous examples.

Write < or > between the two
numbers.

3.50 has the smaller hundredths digit,
s0 it is the smaller decimal.

3.5 < 3.51
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R/ Place value and
comparing decimals

Navigator

1,2,8,4,5,6 (column1),7,8,9,
10, 11 (a—-f), 13, 14, 15, 16, 17,
18,19

1,2,3,4,5,6 (column1),7,8,9,
10, 11 (column 1), 12,13, 14, 16,
17,18, 19, 20

1,2,3,4,6 (column 2), 7, 10,
11 (column 2), 12, 13, 14, 16,
17 (a-b), 18, 19, 20, 21

Answers
p.665

Fluency
1 Copy the table below, and for each of the following:
(i) place the whole numbers and numerators into their place-value columns

(i) write the number in decimal form.

Tenths Hundredths | Thousandths
Tens Ones 1 1 1
10 1 . 10 100 1000
L ]
(a) 3+l+i L (b) 17+§+i (C) L_Fi
10 100 1000 10 1000 100 1000
2 Copy the table below, and for each of the following:
(i) place the digits into their place-value columns
(i) write the number in expanded fractional form.
Tenths Hundredths | Thousandths
Hundreds Tens Ones 1 1 1
100 10 1 . 10 100 1000
[
(@ 312.76 (b) 2.093 (c) 0.671
m 3 (a) Write each of the following as a decimal.
(i) 45+ 4 + 6 + 2
10 100 1000
(ii)125+1+9+3+7 2

10100 " 7000 T 70000 T 700 000 T 1000 000
7,9 .8 5
10 F 700 " 1000 * 10000

8 , 3 , 3 02
7000 T 10000 T 700000 T 1000 000
7,8 ,.6 ,_ 6
10 ¥ 700 " 1000 * 100 000

(i) 3+

iv) 1+
-7

- {
- N

(v)

|’ Don't forget to write a zero :
: if you have no digits in a |
| place value column. ,'
3 + 3 + 4 + 7 \ P

(vi) 7+ —
100 1000 100000 1000 000

186
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(b) Write each of the following in expanded fractional form.

(i) 6.63 (i) 0.921 (iii) 0.7345
(iv) 7.826 (v) 23.91304 (vi) 45.004589
4 (a) Write each of the following as a decimal. m

(i) six ones and five tenths
(i) nine tenths and seven hundredths
(iii) two tenths, seven hundredths and three thousandths
(iv) three tens, seven ones, four tenths, two hundredths and one ten-thousandth

(v) one ten, four ones, nine tenths, five hundredths, seven thousandths,
six ten-thousandths, two hundred-thousandths and three millionths

(vi) seven hundreds, four thousandths, five ten-thousandths and nine hundred-
thousandths

(b) Write each of the following in expanded word form.

@i 5.2 (i) 4.9 (i) 34.17 (iv) 0.61
(v) 2.794 (vi) 7.5092 (vii) 35.86543 (viii) 0.820027
5 (a) Write the value of the 2 in each of the following as a fraction. m
(i) 6.012 (i) 0.00452 (iiiy 3.287 (iv) 2.034
(b) Write the value of the 7 in each of the following in words.
(i) 5.734 (i) 0.0076 (i) 1.2037 (iv) 8.130037
6 Write < or > between each of the following pairs of decimals to make a true statement. m
(@ 24___ 042 (b) 232 1.955
() 0.65_____ 057 (d) 0.3003 ___0.333
(e) 4.7038 _____4.7312 (f 8251 ___ 82501
(@) 7.02_____7.002 (h) 4.7367 ______4.7376
(i) 0.927 ____ 0.92734 () 6.013___6.01
(k) 3.406 ______ 3.4063 (I 0.9995____ 0.9986
7 Write true (T) or false (F) for each of the following.
(@ 7.5<5.77 (b) 4.1>4.12
(c) 6.08>6.8 (d) 67.54 <67.504
(e) 3.023<3.203 () 0.547>0.54708
(g) 2.000012 <2.0001 (h) 4.14529 >4.20001

8 53.017 expressed in expanded word form is:
A five tens, three ones, one tenth and seven hundredths
B five tens, three ones, one hundredth and seven thousandths
C five tenths, three hundredths, one ten-thousandth and seven hundred-thousandths
D five tens, three ones, one tenth and seven thousandths
9 Nine hundredths, four thousandths and three ten-thousandths is equal to:
A 0.09043 B 0.0943 C 0.943 D 943

4 Decimals, percentage and ratio 187



10 For each of the following sets of numbers, copy the number line shown, then mark the
positions of the numbers with a labelled arrow. (You may have to estimate the position

of some.)
< } } } } } } } } >
2.0 2.1 2.2 2.3 2.4 2.5 2.6 2.7 2.8 2.9

(@) 2.05,2.09,2.6,2.12,2.59 (b) 2.0,2.8,2.88,2.9,2.805

(c) 2.7,2.4,2.07,2.04,2.407 (d) 2.2,2.4,2.85,2.35,2.05
11 Write each set of decimals in order from smallest to largest.

(@) 2.3,2.03,2.13 (b) 8.7,8.007, 8.67

(c) 6.646,6.6403, 6.64 (d) 0.0095, 0.0905, 0.0509

(e) 5.3281,5.38,5.003 821 () 3.616,3.116, 3.661

(@) 0.92,0.29,0.092 (h) 0.85,0.815, 0.086
Understanding

12 Joel wrote a five-digit number as he saw it on his stopwatch: 37901. However, he forgot
to write the decimal point. Anna knew that the race was timed to a thousandth of a
second, so she was able to write the decimal point in the correct place. Write the number
with the decimal point in the correct place.

13 The difference in times between two skiers in a downhill race was 0.437 of a second.
Write this:

(@) in expanded fraction form (b) as a single fraction.

14 For each of the following sets of decimals,
draw a section of the number line, marked in
either tenths or hundredths, and indicate the
position of each number in the set.

(@ 0.4,0.72,1.01
(b) 1.7,1.25,0.95
(c) 0.06,0.045, 0.038
(d) 2.9,3.2,2.75,3.06

15 Jane records her three best practice times
for the 100 m sprint. They are as follows.
13.95 seconds, 13.08 seconds and
13.69 seconds.

(@) Which was Jane’s fastest time?
(b) Which was Jane’s slowest time?

16 Egor throws a shot-put the following
distances during a competition: 25.6 m,
25.56 m and 25.081 m. Which distance was
Egor’s longest throw?
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Reasoning

17 Write the value of the decimals indicated by the arrows on the following scales.

(@)

21 22
|||||I|||||||||I|||||||||I|||||||||I|||||||||||||||||||||||||||||I|||||

.

o
|
B RN R |

@ (i) (i)

|V |

(b) (©) @

IN
|

TTTT{TTT
\ |

o
|

18 State the mistakes that the following students have made.
(@) Minh says that the decimal 34.162 has a 2 in the hundredths column.
(b) Al writes four hundreds, nine ones, six tenths and seven hundredths as 409.067.
(c) Max writes seven ones, eight hundredths and nine ten-thousandths as 0.7809.

5 , 6
(d) Polly writes 0.9056 as — 10 TR

Open-ended
19 (a) Write at least six numbers between 4.5 and 4.7.
(b) Write your numbers from (a) in ascending order.

20 (a) Use any digit from 0 to 9 in each box to make a correct statement. Digits can be
repeated. Find at least three different answers.

O.00<5.

(b) Explain any limitations on the other numbers that can be used when certain numbers
are used in some boxes.

21 Donna has cut out digits from coloured paper to stick on a poster to show a decimal
number. If she uses the digits 2, 5 and 7, as well as a decimal point:

(@) How many different decimal numbers with 2 decimal places could she make?

(b) How many decimal numbers greater than 5.4 could she make?
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Duelling decimals

Equipment required: 1 die

Aim of the game:
The winner is the first player to 5 points.

How to play:

1 One player rolls a die to determine the number of
digits in the round. Each player then draws the
appropricte number of boxes on their paper after
the decimal point.

For example, if a 3 is rolled, each player draws:

0. 0.

2 Each player then takes turns to roll the die

and write the number they roll into a box of
their choice.

When dll of the boxes have been filled, the player
who has created the biggest number wins a point
for that round.

For example, the players might have filled in their
boxes like this:

Gz ] o el ]

Here, the second player would win the point.

The game is repectted, with players taking turns
to roll the number of digits for each round.
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Rounding
decimals

Decimal numbers sometimes contain
more decimal places than are required.
It depends on the situation.

A scientist might need to know the weight
of a chemical accurate to a thousandth of a
gram, or 3 decimal places. They could weigh
the chemical on a scale and get a reading
such as 1.358 g.

A zookeeper wanting to find the mass of

a bear cub could put the cub on a similar scale
and get a reading such as 25.427 kg. However,
2 hundredths or 7 thousandths of a kilogram is
an insignificant amount compared to the
whole mass of the cub. The zookeeper would
write the bear cub’s mass as 25.4 kg, or just
25 kg. This is called rounding.

The number line below shows how the number 1.364 could be rounded:

e To the nearest tenth (1 decimal place): 1.364 is between the tenths values of 1.3 and 1.4.
The 6 in the hundredths column puts it closer to 1.4.
1.364 rounded to the nearest tenth is rounded up to 1.4.

¢ To the nearest hundredth (2 decimal places): 1.364 is between the hundredths values of 1.36
and 1.37.The 4 in the thousandths column puts it closer to 1.36.
1.364 rounded to the nearest hundredth is rounded down to 1.36.

nearest

tenth
nearest hundredth _l 1.364 l

1.3 1.31 1.32 1.33 1.34 1.35 1.36 1.37 1.38 1.39 1.4

To round decimal numbers:

Step 1 Determine the number of decimal places that you need to round to. The digit in
this place will either stay the same, or increase by one. This is the digit being
rounded.

Step 2 Look at the next digit, to the right of the digit being rounded. If this digit is:

- 0,1, 2,3 or 4, then leave the digit being rounded as it is and delete all digits
after it

— 5,6,7,8 or 9, then increase the digit being rounded by one and delete all
digits after it.

If the number in the place value you are rounding to is 9 and you need to increase it, make
the 9 into 0, and add one to the digit in front of it. For example, 1.497 rounded to the nearest
hundredth is 1.50. Write a 0 in the hundredths column to show that this number is to the
nearest hundredth (even though 1.50 is the same value as 1.5).
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Worked example 5

Round the following decimals to the number of decimal places shown in brackets.

(@) 3.785 (2) (b) 0.95834 (3) (c) 6.21496 (4)
Thinking Working
(@ 1 Decide which digit you will be (a) 2785

rounding. (Here, it is the 8, so the
answer will either be 3.78 or 3.79.)

2 Look at the digit to the right of this 3.780)
digit and consider whether you need
to round up (5-9) or down (0-4).
(Here, the 5 tells us to round up, so
the 8 becomes a 9.)

3 Either increase the digit by one, or 3.79
leave it as it is. Delete all digits
following the one that you are
rounding to.

(b) 1 Decide which digit you will be (b) 0.95&34
rounding. (Here, it is the 8, so the
answer will either be 0.958 or 0.959.)

2 Look at the next digit to the right 0.958%
of this digit and consider whether
you need to round up (5-9) or
down (0-4). (Here, the 3 tells us
that we round down, so we leave
the 8 as it is.)

3 Either increase the digit by one, or 0.9556
leave it as it is. Delete all digits
following the one that you are
rounding to.

() 1 Decide which digit you will be (c) ©.214906
rounding. (Here, it is the 9, so the
answer will either be 6.2149 or
6.2150.)

2 Look at the next digit to the right of 6.214 Q)
this digit and consider whether you
need to round up (5-9) or down
(0-4). (Here, the 6 tells us to round
up, but rounding the 9 up will give
10 ten-thousandths, which is equal
to 1 thousandth. This means that the
thousandths digit is increased by 1.)

3 Either increase the digit by one, or ©.2150
leave it as it is. Delete all digits
following the one that you are
rounding to. (Here, we leave the zero

in the rounded decimal place.)
L]
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Rounding money

Money is written using decimal notation, usually with 2 decimal places. Because $1 = 100c,
or ten lots of 10c, the tenths place value column shows how many lots of 10c make up the
amount, and the hundredths column shows how many lots of 1c make up the amount.

In the 1990s, Australia stopped using 1-cent and 2-cent pieces, making the 5-cent coin the
smallest coin in use. This means that all money amounts paid in cash must be rounded to the
nearest 5 cents (5¢).

If money is being paid in cash, the following rules apply.

If the amount ends in... then it is rounded. .. the last digit becomes. ..
1 or 2 cents down 0
3 or 4 cents up 5
6 or 7 cents down 5
8 or 9 cents up 0

If the amount ends in 0 or 5 cents, then the exact amount is paid.

Worked example 6

Round the following amounts of money to the nearest 5 cents.

(@) $8.53 (b) $7.02 (c) $4.99
Thinking Working
(@) Note the value of the digit in the 1c (a) $6.55

(hundredths) column. Round it up or
down according to the rules. (Here, we
round the 3 up to the nearest 5 cents.)

(b) Note the value of the digit in the 1c (b) $7.00
(hundredths) column. Round it up or
down according to the rules. (Here, we
round the 2 down to the nearest multiple
of 10 cents, which is 0.)

(c) Note the value of the digit in the 1c (c) 95.00
(hundredths) column. Round it up or
down according to the rules. (Here, we
round the 9 up to the nearest multiple of
10 cents, which is 100.)
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%) Rounding decimals

Navigator
1, 2, 3 (columns 1-2), 1, 2, 3 (columns 2-3), 2 (column 2), 3 (columns 2-3),
P. 4 (columns 1-3), 6, 7, 8, 9, 10, 4 (columns 1-2), 5,6, 7,8,9,10, 4 (columns 3-4), 5, 6, 7, 8, 10,
11,13, 14,15 11,12, 13, 14, 15, 16 11,12, 13, 14, 15, 16, 17, 18
Fluency

1 For each of the following decimals:
() draw an arrow to show where the decimal is on the number line

(i) round the decimal to the number of decimal places shown in brackets.

7 8 9 10 11 2 18 14 15

5 5.1 5.2 5.3 5.4 5.5 5.6 5.7 5.8 5.9 6

25 26 27 28 29 3 31 32 33 34 35

(d) 2.608 (2) Y SN
255 256 257 258 259 2.6 2.61 262 263 264 265

2 For each of the following decimals, state which of the two values in brackets it is closest to.

(@) 7.37 (7.3 0r74) (b) 13.8451 (13.84 or 13.85)
(c) 0.296 (0.29 or 0.30) (d) 4.4584 (4.45 or 4.46)
(e) 2.76419 (2.764 or 2.765) () 0.08792 (0.087 or 0.088)
@ 3 Round the following decimals to the number of decimal places shown in brackets.
(a) 4.88 (1) (b) 6.72 (1) (c) 7.635 (2) :/ Don't just aut of he digis, ‘\:
(d) 4.552 (2) (e) 0.6416 (3) (M 3.2772 (2) | check the digit to the right first.
(9) 0.31442 (4) (h) 11.82855 (2) @) 29179 (2) o
() 18.49995 (3) (k) 90.89999 (4) () 18.999999 (3)
(m) 23.4097 (2) (n) 57.0804 (3) (0) 259.89999 (4)
m 4 Round the following amounts of money to the nearest 5 cents.
(@) $4.52 (b) $2.76 (c) $11.03 (d) $23.88
(e) $176.35 (f) $542.06 (@) $789.54 (h) $56.75

(i) $6774.99 () $1149.97 (k) $8989.99 (I $9999.99
5 0.837 256 rounded to the nearest ten-thousandth is:
A 0.837 B 0.8372 C 0.83726 D 0.8373 j ‘

Understanding

6 At the 2009 World Athletics Championships,
Usain Bolt set a 100 m record time of 9.58 seconds.

Round this time to the nearest tenth of a second. "’“:‘";.‘ﬁn
7 The total for Russell’s grocery shopping is $53.67. % P
If Russell is paying in cash, how much money will B :"'-"

he have to hand over?
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8 Sir Donald Bradman’s cricket batting average was 99.943 (rounded to the nearest
thousandth). What would be his average rounded to the nearest:

(a) tenth (b) hundredth?

9 The top temperature recorded one day in Mildura was 41.6 °C. What figure should a
weather reporter say as the day’s maximum, if the temperature is rounded to the nearest
whole number (no decimal places)?

10 The price of a box of chocolates is $11.97. If Beau buys the chocolates and pays with cash,
how much will he pay?

11 A physics student measures the speed of sound to be 352.153 metres per second. Because
her measuring equipment is not accurate enough for this to be reliable, she decides to
round this measurement to the nearest tenth. What value does she write in her report?

Reasoning

12 Ruth calculates the length of shelving required for a wall
unit to be 1.266 66 m. As her tape measure is only accurate
enough to measure in centimetres (cm), she needs to round
this figure to the nearest centimetre. If 1 cm = 0.01 m, what
length should she measure?

13 In a cycling race, the following results were recorded: 12.149 s,
12.143's,12.138 s, 12.152 s and 12.157 s.

(@) Write these in order from fastest to slowest.

(b) It was found that there was a small error in the timing
equipment and the results were to be rounded to the
nearest hundredth. What were the new times?

(¢) Does this affect the race result?

14 (a) The total cost of Rani’s shopping was $20.34. Round this
amount to the nearest 5 cents.

(b) How much more would Rani have paid if the individual
prices of the items were each rounded to the nearest 5 cents?

The individual costs of the items Rani bought were:

Cereal $6.93
Yoghurt — $4.78
Bananas  $2.51

Juice $3.63
Pasta $2.49
Open-ended

15 Write at least three different decimal numbers that, when rounded, would give the
number 3.79.

16 Write two prices that would give $100 when rounded to:
(@) the nearest 5 cents (b) the nearest dollar.

17 Taking 2.548 46 and rounding it to 4 decimal places gives 2.5485, then rounding this
to 3 decimal places gives 2.549.

What answer do you get when rounding 2.548 46 to 3 decimal places?
Explain why this is different, and what is wrong with doing it the first way.

18 Why do you think 1-cent and 2-cent coins were taken out of circulation? List two or three
possible reasons why a government might make this decision.

4 Decimals, percentage and ratio
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Decimals
and fractions

Writing a decimal as a fraction

Any decimal can be written in expanded fractional form. This expanded form can then be
simplified to show the decimal as a single fraction or as a mixed number.

For example: 3.72=3 + 7z + 2

10 100

340 2
100 * 100

100

_3 72 372
=3— or —=
100 100

The place value of the last digit (hundredths) gives the denominator of the unsimplified
fraction (100), while the digits themselves give the numerator (72).

Remember that fractions should always be given in simplest form.

Worked example 7 WE.7
Convert the following decimals to fractions, giving your answers in simplest form.
(@) 6.28 (b) 0.3125
Thinking Working
(@ 1 Whatis the place value of the last (a) ©.28

digit? This gives the denominator 28 628
of the fraction. Write the digits as = %00 ° 100
the numerator.
o Simpli Lo . _ 7 157
implify the fraction if possible. = 655 or =—
(Here, a common factor of 4 has 25
been cancelled.)
(b) 1 What is the place value of the last () 0.2125
digit? This gives the denominator 3125
of the fraction. Write the digits as 10000
the numerator.
2 Simplify the fraction if possible. -
2000
(Here, we cancel common factors of
5, then 25, then 5 again.) — 25
&0
_ 5
16
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Writing a fraction as a decimal

There are two methods that can be used to convert a number in fraction form to

|
I
. I
decimal form: : Bartholomaeus Pitiscus.
I
(

Method 1: Write the fraction as an equivalent fraction (or mixed number) with a Thanks, Bart!
denominator of 10, 100, 1000 etc. Then, write the digits of the numerator of this DN @ - W____—
new fraction as the decimal place values. (((((( (¢ )
For example: g = 1—80 =0.8 ((((((
((((((
13_55 _pe5
20 100 (@ -

This method is only convenient for fractions with denominators that are factors of 100:
2,4,5,10, 20, 25, 50.

Method 2: The line between the numerator and the denominator is equivalent to
the division symbol, +.To convert a fraction to a decimal, simply perform the division.
This method can be used for all fractions.

For example: E—Z =7+8=0.875

37
— =37+40=0.925
40

Worked example 8

Convert each of the following fractions to decimals.

7 3 4
L b) 2 2
@ = ®) 3 © 3
Thinking Working
(@ 1 Isthe denominator a factor of (a) 7
10, 100 or 1000? (Yes) °
2 If the fraction is improper, write it as =12
a mixed number. o
3 Write the fraction as an equivalent Sk
fraction with a denominator of 10, 10
100, or 1000 (10 in this case).
4  Write any whole numbers on the left =14
of a decimal point. (If there is no
whole number part, write a zero.) 7
Write the numerator of the fraction 5= 1.4

on the right of the decimal point.

4 Decimals, percentage and ratio
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(o) 1 Is the denominator a factor of (b) g
10, 100 or 1000? (No)

2 Write the fraction as a division
calculation. ) 8) 3

3 Perform the division. If you are 0.
unable to begin because the divisor 30+8 ) ) 30
is a greater number (here, 8 > 3), add
a decimal point and a zero to the

dividend. Put a decimal point in the
quotient and a zero in front of it.

4  Continue to divide as though the 0.375
decimal point was not there, adding %000 = & 8 ) 3 080%0

extra zeros where required.

5 State the answer. =0.375

(¢) 1 Isthe denominator a factor of (c)
10, 100 or 1000? (No)

QS| I

2  Write the fraction as a division

calculation. 4+3 3 ) 4

3 Perform the division. Add a decimal .55 3
point and zeros to the dividend to 4000 <+ 3 = ) 4000

continue the division, placing a
corresponding decimal point in
the quotient.

4 If the division gives a repeating g =13
pattern, stop. Write the answer with a
dot above the repeating digit.

Recurring decimals

Dividing the numerator by the denominator sometimes gives a recurring decimal. (‘Recurring’
means ‘repeating’.)

A recurring decimal is a decimal that has a repeating pattern of digits, such as in part (c) in
the previous example. To write a recurring decimal, you put dots or a line above the digits
that repeat.

For example: % = 0.666 666... = 0.6, 11—2 =0.083333... = 0.083,
% =0.571428571428571428... = 0.571428 or 0.571 428
A recurring decimal can also be rounded to give an approximate value. For example,

0.6 rounded to 3 decimal places is 0.667.

A decimal that is not recurring, but has a finite number of digits (such as 1.4 or 0.375 is called
a terminating decimal. ("Terminating” means ‘stopping’.)
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Fractions and decimals on a calculator

D ) b
On most scientific calculators, there is a or @ key that can be used to convert back
and forth between fraction and decimal forms of a number.

Decimals and fractions

Navigator

1, 2 (columns 1-3), 3 (a-|
7,8,9,10, 11,12, 13 (a),

), 4, 6,
14

1, 2 (columns 1, 2),

e
3 (columns 1-3), 4,5,6,7,8,9, 7,

10, 11,12, 13, 14

2
8

(columns 3-4), 3 (e-p), 5, 6,
,9,10, 12, 13,14 p.667

Equipment required: calculator may be used for Question 3 (i)—(p)

Fluency

1 Using the following table headings, write each decimal as a single fraction or mixed
number. Give your answers in simplest form. (Hint: Use the position of the last digit
as the denominator.)

Tenths Hundredths | Thousandths | Ten thousandths
LD 1 1 1 _1
1 . 10 100 1000 10000
[ ]
(@ 0.02 (b) 0.6 (c) 2.04 (d) 6.0002 (e) 0.26 (f 0.035
2 Convert each of the following decimals to fractions or (T T T \

mixed numbers, giving your answers in simplest form.

(@) 4.1 (b) 6.5 (c) 8.6 (d) 94
(e) 4.71 (f 2.37 (9) 0.35 (h) 2.48
(i) 5.009 () 0.884 (k) 6.128 n 3.172
(m) 7.045 (n) 0.088 (o) 6.0015 (p) 1.0075
3 Convert each of the following fractions to decimals.
7 9 17 123
L b) — = d) =22
@ 15 ® 100 © 100 @ To00
1 3 13 7
2 2 s h %
() 5 U] > @) 50 (h) 1
i S 11 23 47
L =1 k) =2 N =L
(i) 3 0 T (k) 0 U] a0
1 7 17 16
(m) 9 (n) o (0) 3 (P) 5
4 (.55 expressed as a fraction in simplest form is:
55 1 o 1
1000 200 25
5 2.00047 is equal to:
A 247 547 47
100 1000 10000

Make sure you put the }
correct number of zeroes :
in the denominator. I

J

11
20

47
100 000

4 Decimals, percentage and ratio
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Understanding

6 As part of a science experiment, Galina’s
reaction time was measured to be 0.48 seconds.
What fraction of a second is this?

7 One inch is approximately equal to
2.54 centimetres. Express 2.54 as a fraction
in simplest form.

8 Hair grows at an average rate of 1.35 cm per
month. Write this as a mixed number in
simplest form.

9 Avirus has a diameter of 0.000024 mm.
Write this as a fraction in simplest form.

10 Aredblood cell’s diameter is of a metre.

1
200000
Write this measurement in decimal form.

Reasoning

11 Abank offers its customers an interest rate of 5.85%. Write this rate in single fraction form.
Is this rate higher than the 52% offered by another bank?

12 Jeremy has five different containers and is trying to put them in ascending order of size.
The volumes of all five containers are measured in litres but some are given using decimals

and others using fractions. The tubs have the following volumes: 4% ,4.375,4.865, 41%’ 4% )

Help Jeremy put them in order from the smallest to the largest.

Open-ended

13 (a) Write three different fractions that have decimal values between 3.4 and 3.5 and have
a denominator of 100.

(b) Write three different fractions that have decimal values between 3.4 and 3.5 where

each fraction has a different denominator that is not a power of 10 (such as 100 or
1000).

14 Two different numbers are rounded to 1 decimal place to give 5.6. What could those two
numbers be? Give your answers in fraction form.

What are the neighbours having for dinner?

Four children from the same class in school live on the ¢ The salad was ecten in a house with a lower
same street. Use these facts to find out which house numbser than the house where lasagne was eaten.
each child lives in, ond what they had for dinner
yesterday evening.

e Steve didn't have pizza for dinner, which was the
medl eaten at house number 15.

e Fish and chips were eaten at house number 1,
while Joseph lives at house number 11.

¢ One of Rowenda's classmcrtes lives in house
number 5.

e Harriet lives in the highest number house of the
four classmates.
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Decimal addition
and subtraction

Decimal numbers are added and subtracted in the same way as whole numbers. As with
whole numbers, be sure to add or subtract digits of the same place value. The best way to do
this is to line up the decimal points underneath each other.

To add or subtract decimals, line up the decimal points so that digits with the same place
value are underneath each other.

If the numbers have different numbers of decimal places, zeroes can be written in the
‘empty’ place value columns to help them line up correctly.

Worked example 9

Calculate: 12.45 + 6 + 0.3678

Thinking Working
1 Put the numbers underneath each 1214500
other with the decimal points lined ©6.0000
up. Fill empty place value columns + 03676
with zeros if necessary. 166178

2 Add as though the values are whole
numbers.

3 Put a decimal point in the answer so it
lines up with the other decimal points.

Worked example 10

Calculate: 15 —2.147

Thinking Working
1 Write the second number underneath Sl A R

. . . o 158.000

the first with the decimal points lined up. 02 147

(Write 15 as 15.000.) S

12.8653

2 Fill empty place value columns
with zeros.

3 Subtract, lining up the decimal point in
the answer with those in the question.
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(W Decimal addition
and subtraction

Navigator
1, 2 (columns 1-2), 1, 2 (columns 2-3), 1,2(g-), 3(g-), 5,7, 8,9,10, 12,
. 3 (columns 1-2), 4, 5, 6,7, 8,9, 3 (columns 2-3),4,5,7,8,9,10, 13,14, 15,16, 17, 18

10, 11, 12, 13, 14, 15 () 11,12, 13, 14, 15, 17 (a)

Fluency

1 For each of the following:
(i) find the approximate answer by rounding numbers before calculating

(i) find the exact answer.

(@ 24+15 (b) 83+74 (c) 215-0.26
(d) 3.91+438 (e) 4.7-1.06 () 4+3.65
m 2 Calculate:
(@ 83+79 (b) 4.85+8.09 (c) 0.237+0.677
(d) 25.61+0.038 (e) 5.098 +21.32 () 0.025+39.786
(9 9.703+5.624 +7.5 (h) 7.35+0.609 +2.3 () 0.648+7.31+09
() 6+5.017+129 (k) 2.59+15+0.005 (H 0.0004 +3.583 + 8
m 3 Calculate:
(@ 5.7-338 (b) 7.05-2.93 (c) 23.982-11.735
(d) 9.663-2.7 (e) 4.984-1.8 () 7.238-3.4
(9 95-224 (h) 16.2-8.75 @ 3.7-0.931
G) 8-7.44 (k) 3-292 (H 93-0.698
4 Which of the following shows the correct way to set out the addition of 0.56, 15.092
and 2.7?
A 0.5600 B 000.56 C 00.560 D 0.560
15.092 15.092 15.092 15.092
+ 2.7000 + 0002.7 + 2.7000 + 2.700
Understanding

5 Daily rainfall totals for three days over a long weekend
were 3.78,2.5 and 6.42 millimetres. What was the total
rainfall over this three-day period?

6 John loads his shopping trolley with several items
priced as shown.

1 frozen lasagne $5.71
2 L orange juice $4.25
1 tub of yoghurt $3.77

1 packet of cereal $6.14

(@) Find the total cost of John’s purchases.

(b) Round the total to the nearest 5 cents.
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10

11

12

Cristina’s bank account balance was $335.96 just before she withdrew $40.45 to pay a bill.

How much did she have left in her account after the withdrawal?

In a gymnastics competition, Adelia scores the
following from the five judges: 7.5, 8.5, 7.9, 8
and 8.6. Find her total score.

A family drives to a holiday resort and records
the car’s odometer readings as shown.

Departure: 234.8 km Arrival: 502.7 km
How far did they travel to get to the resort?

During a car tour of Tasmania, Helena travelled
distances of 25.64 km, 165.35 km and 5.97 km
all in one day. How many kilometres did she
travel altogether that day?

Georgina pays for $36.35 worth of groceries
with a $100 note. How much change should
she receive?

Nico pours 1.625 litres of milk from a full 2-litre container. How much milk is left in the

container?

Reasoning

13 Amanthi’s credit card bill shows the following purchases: $23.56, $40.15, $7.89, $18.48,
$45.50, $21.73 and $8.59. The total at the bottom of her statement is $184.38, which she

14

is sure is wrong. What should the total be?

Tina sells flowers at a market stall.
One day, she takes in $473.50 from
the sale of flowers. If the flowers
cost Tina $128.35, and she had to
pay a fee of $14.50 to rent the stall
for 1 day, what profit did she make
for the day?

Open-ended

15

16

(@) Write two numbers that add up to 2.871.

(b) Write three numbers, each with 3 decimal places, that add up to 3.86.

(c) Explain how you chose the last digit of the numbers you used in (b).

4.0
+ [0.80

7.05

(@) Choose digits from 0 to 9 to fill each box, to make a correct sum. Find at least

three different combinations.

(b) Was your choice of digits restricted? Explain how.

4 Decimals, percentage and ratio
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II 17 (a) Write 2 decimal numbers, each with 3 decimal places, that have a difference of 8.712.
(b) Write 2 decimal numbers, each with 3 decimal places, that have a difference of 8.71.

(c) Explain how you chose the last digit of the numbers you used in (b).

18 Two Australian swimmers finish first and second in the women’s 100 m freestyle at
the Olympics. The difference in their times is 0.04 seconds. The Olympic record was
53.52 seconds. Assuming that they both break this record by less than % of a second,
what could their times be?
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Investigation

Ten dollars and
eighty-nine cents

—————

The Big Question

Why is the answer to a
seemingly random collection of
calculations always the same?

by using maths?

/
: Looks like magic,
I
I

\
:
but can it be explained |
|
|
/

Engage
1 (a) Choose an amount of
money less than $10.00
(e.g. $7.25) and write
it down.

(b) Reverse the digits and write the new amount
formed, keeping the decimal point after the first
digit (e.g. $5.27).

(c) Subtract the smaller amount from the larger
amount (e.g. $7.25 — $5.27 = $1.98).

(d) Reverse the digits in your answer to part (c)
and add the result to your answer to part (c)
(e.g. $1.98 + $8.91 = $10.89).

(e) Repeat parts (a) to (d) with a different starting
amount. Do you get the same final answer?

Explore
2 To investigate further, write at least 10 different
amounts (all less than $10.00) using different
combinations of digits. Repeat the same steps from
1 for each of them. Keep a record of which amounts
produced the same final answer and which didn't.

3 Canyou see a pattern in the calculations that can
explain why the same answer keeps appearing?
If you can, try to describe it. If you can’t, write some
new amounts and test them. Remember that the
three digits you use do not have to all be different
—try making some the same and see what happens
to the result.

Strategy options

e Look for a pattern.
e Seek an exception.

e Break problem into manageable parts.

Explain
4 For your calculations that gave $10.89 as the final
answer, explain the following.

(@) Look at the subtractions of the digits in the
hundredths column. What do they all have in
common? Can you explain why?

(b) Look at the middle digit that results after the
subtraction step. What do you notice? Can you
explain why?

(¢) Did you find amounts for which the answer was
not $10.89? What did the digits of these numbers
have in common?

Elaborate

5 (a) For amounts that add to $10.89, what is the sum
of the first and last digits of the answer to the
subtraction? Explain why.

(b) Explain why the final addition step produces
$10.89. Why does the addition of the tenths
digits always result in an 8?

6 Summarise what you have found in this
investigation by answering the Big Question.

Evaluate

7 (a) Did you find the results to your first few
calculations surprising? Do you have more of an
understanding now of how the ‘magic’works?

(b) How many calculations did it take for you to
see patterns emerging? What did you first start
to notice?

(c) Did you feel frustrated at any time in this
investigation? If so, how did you deal with
the frustration?

Extend
8 Try this.

(@) Select any three single-digit decimal numbers
(e.g.0.4,0.6,0.1).

(b) Use these numbers to make six two-digit numbers
with one number the units and the other
number the tenths (e.g.4.6,4.1,6.1,6.4, 1.4, 1.6).

() Add these numbers (e.g. 24.2).
(d) Add your original numbers (e.g. 1.1).

(e) Divide this into the sum you obtained in part (c)
(e.g.242+1.1).

Did you get 22?

4 Decimals, percentage and ratio
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Decimal
multiplication

Multiplying a decimal by a whole number

To multiply a decimal by a whole number:

Multiply as though both values are whole numbers. Then, put the decimal point in
the answer so that it has the same number of decimal places as the decimal number
in the question.

To check that your decimal point is in the correct place, it is a good idea to estimate your
answer before calculating it.

Worked example 11

Calculate:
(@) 4.172x3 (b) 52.63 x 14 (c) 0.0003 %2
Thinking Working
(@ 1 Userounding to estimate the answer. (a) 4.172x5=4x3
=12
2 Multiply as though both values are 4172
whole numbers. x 23
12.516
3 Make sure that there are the same 4172 x 3 =12516
number of decimal places in the
answer as in the question (in this
case, 3).
4  Check your answer against your Reasonable
estimate to see whether it is
reasonable.

(b) 1 Userounding to estimate the answer.  (b) 52.63 x 14 =50 x 14

=14 x5 X 10
=~ 700
2 Multiply as though both values are 52.63
whole numbers. % 24
21052
52 630
730.62
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3 Make sure that there are the same 52.65 X 14 =736.62
number of decimal places in the
answer as in the question (in this
case, 2).

4  Check your answer against your Reasonable
estimate to see whether it is
reasonable.

() 1 An estimate is not needed here, as (¢)
we can see that the only non-zero
digit will be a 6 (3 x 2).

2 Multiply as though both values are 0.0003
whole numbers. Put a decimal point X 2
in the answer so that there are the " 0.0006
same number of decimal places as in B
the decimal number in the question

0.0003 %X 2= 0.0006
(in this case, 4). .

Multiplying and dividing decimals by powers of 10
When multiplying a number by 10, make each digit in the number 10 times its previous value.

In the place value table, each digit is moved up one place value column to the left to show this.
Hundredths become tenths, tenths become ones, ones become tens etc.

For example, 43.25 x 10 = 432.5 as shown:

Tenths |Hundredths Tenths
1 a1 1
Hundreds| Tens |Ones 10 100 Hundreds| Tens |Ones 10
100 10 1 |«| (0.1) (0.01) 100 10 1 || (0.1)
4 3 ° 2 5 x 10 = 4 3 2 ° 5
L2 WP W ./
x10 x10 x10 x 10

When dividing by 10, make each digit one-tenth of its previous value. In the place value table,
each digit is moved down one place value column to the right to show this. Tenths become
hundredths, ones become tenths, tens become ones and so on.

For example, 65.1 + 10 = 6.51 as shown:

Tenths |Hundredths Tenths |Hundredths
1 a1 1 L
Tens | Ones 10 100 Tens | Ones 10 100
10 1 . (0.1) (0.01) 10 1 . (0.1) (0.01)
6 5 ° 1 +10= 6 ° 5 1
A A A
+10 +10 +10

You can think of this as moving the decimal point one place to the right (for multiplication) or
moving it one place to the left (for division). However, you must remember it is the digits that
move as their values increase or decrease. The decimal point is always really in the same place.

Multiplying or dividing by 100 is like multiplying or dividing by 10 twice (because 100 = 10 x 10).
Each digit moves two place value columns. Again, you can think of this as moving the decimal
point 2 places to the right or left.

4 Decimals, percentage and ratio
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To multiply a decimal by a power of 10:

Move the decimal point to the right the same number of place values as the zeroes in the
power of 10. Write a zero in any empty place values.

0.45 x 10 (10') =4.5
0.45 x 100 (10%) =45
0.45 x 1000 (10°) = 450
To divide a decimal by a power of 10:

Move the decimal point to the left the same number of place values as zeroes in the power
of 10. Fill in any empty place values with zeroes.

78.9 + 10 (10") = 7.89
78.9 + 100 (10%) = 0.789
78.9 + 1000 (10%) = 0.0789

Decimal ‘names’
Each of the powers of 10 has its own name, as shown below for the first nine powers:

10" =ten 10* = ten thousand 107 = ten million
102 = hundred 10° = hundred thousand 10% = hundred million
103 = thousand 10° = million 107 = billion (thousand million)

To write very large numbers, we sometimes write a smaller decimal number and the name
of the power. For example, instead of writing 2 300 000, we could write 2.3 million, or
2.3 x 10°. This is the same as writing 2.3 x 1000 000, or 2 300 000.

Multiplying decimals by other multiples of 10

Multiples of 10, such as 20, 190, 1700, 8000 etc., can be written as a number multiplied by a
power of 10: 20 =2 x 10, 190 = 19 x 10, 1700 = 17 x 100, 8000 = 8 x 1000.

Writing them in this way means we can multiply by the number first, then the power of 10.

Worked example 12

Calculate:

(@) 0.6295 x 7000 (b) 9.81 x 340000

Thinking Working

(@ 1 Rewrite the whole number as a (a) 7000 =7 %1000
product of a number and a power
of 10.

2 Multiply this number in the product 0.6295

by the decimal, remembering that the < 265
number of decimal places in the 44065
answer is the same as in the decimal
being multiplied.

3 Multiply the answer by the power Yy
of 10 by moving the decimal point AAUEE 200
to the right. (In this case, 3 places.) =4406.5
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(b) 1 Rewrite the whole number as a (b) 340 000 = 34 x 10 000
product of a number and a power

of 10.

2 Multiply this number in the product 9.81
by the decimal, remembering that the X 25 34
number of decimal places in the 2924
answer is the same as in the decimal 12,9430
being multiplied. T 23354

3 Multiply by the power of 10 by nyyy
moving the decimal point to the Cooie o
right. (In this case, 4 places.) =3 335400
Write zeros into the empty
place value columns.

Multiplying a decimal by another decimal

To see how to multiply one decimal by another, it is useful to look at some number patterns.
When you multiply by powers of 10, each digit in the number moves by the same number of
place values as the power number. You show this by moving the decimal point. For example:

0.23x10=2.3 0.23 x 100 =23 0.23 x 1000 = 230
You can reverse the above calculations by dividing by the powers of 10:
23+10=0.23 23 +100=0.23 230 +1000=0.23

Dividing by powers of 10 corresponds to moving the decimal point to the left by the same
number of places as there are zeroes in the power of 10.

Another way to multiply two decimals is to first count the total number of decimal places used
in both numbers. Then, multiply the numbers as if they are whole numbers. Put the decimal
point back into the product by counting the same total number of decimal places from the left.

Both ways are shown in the example below.

Worked example 13

Calculate:

(@ 0.63x0.4 (b) 0.014 x 0.002

Thinking Working

(@ 1 Write both numbers as the division (a) 0.63=63-+100
of a whole number by a power of 10. 04=4+10

2 Multiply as though both numbers are 63

whole numbers. (We do not need to X 4
multiply by the zero in 0.4, as it does 252

not affect the outcome.)
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3 Divide the product by the powers 0.65x0.4

of 10 identified in step 1. Show this =252 +10 +100
division by moving the decimal =252 + 1000
point. (Here, divide by 100 and 10, — 0255

which is the same as dividing by
1000.) If necessary, put a zero in the
units place to clearly show the
position of the decimal point.

(b) 1 Count the total number of decimal (b) 0.014: 3 decimal places

places. (0.014 has 3 decimal places 0.002: 3 decimal places
and 0.002 has 3 decimal places so total: © decimal places
there is a total of 6 decimal places.)
2 Multiply as though both numbers 14
are whole numbers (ignoring the X 2
zeroes). 28
3 Using the product, count the total 0.014 x 0.002
i (YY)
number of decimal places from the AR ATANA

left and place a decimal point.

(Here we count 6 decimal places.)
Put zeroes in the empty place values
and a zero in the units place.

To multiply one decimal by another:
Step 1 Write both numbers as the division of a whole number and a power of 10.
Step 2 Multiply as though both numbers are whole numbers.

Step 3 Divide the product by the powers of 10 identified in Step 1. Show this by moving
the decimal place to the left.

Or:
Step 1 Count the total number of decimal places used in the decimals.
Step 2 Multiply as though both numbers are whole numbers.

Step 3 Put the decimal point into the product by counting the total number of decimal
places from the left.
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X Decimal multiplication

Navigator
1 (columns 1-2), 2, 1 (columns 2-3), 2, 1 (column 3), 2 (d—),
3 (columns 1-2), 4, 3 (columns 2-3), 4, 3 (column 3), 4, 5 (column 3), 8, P.
5 (columns 1-2), 6, 7, 8, 9, 10, 5 (columns 2-3), 6, 7, 8, 9, 10, 10,11,12,13,14,15,16, 17, 18,

11,12,14,15,16,17,18,23,25, 11,12,13,14,15,16,17,18,19, 19, 20, 21, 22, 23, 24, 25, 26, 27

27 (a) 21,23, 25, 26, 27
Fluency
1 Calculate: Pt ~
@ 7.6x4 (B) 5.3%7 @ 65x9 | Lo e | (el
(@) 5x4.62 (e) 0.54x4 () 6x1233 | POl e e e e |
(g) 8.047x8 (h) 0.619x7 () 3x18309 | thedecimalsbeing multiplied. |
() 22.08x13 (k) 48.76 x 25 ( 37.09x32
(m) 0.0004 x 2 (n) 0.0005 x 7 (o) 1.0006 x 3
2 Calculate the following.
(@ 2.75x10 (b) 0.073x10 (c) 1.765x100
(d) 0.047 x 1000 (e) 0.1345 x 1000 (f 7.099 x 100
3 Calculate:
(@) 2.4x60 (b) 3.27x70 (c) 2.991 x40
(d) 0.57x200 (e) 4.34x500 () 6.625x400
(9) 4.591 x 6000 (h) 6.38x4300 (i) 3.14x9300
() 0.571x68000 (k) 0.9465x 71000 () 7.4832x 55000
4 For each of the following:
(i) estimate an answer by rounding each number to the nearest whole number
before multiplying
(i) use a calculator to find the exact answer.
(@) 3.3x4.2 (b) 2.4x0.76 (c) 0.57x6.8
5 Calculate: m
(@ 0.6x0.8 (b) 0.4x0.6 (c) 0.9x04
(d) 9.32x0.7 (e) 412x0.3 () 526x0.8
(9) 7.74 x0.31 (h) 9.46 x0.22 (i) 3.76x0.18
() 0.004x0.6 (k) 0.0308 x0.3 (h 0.072x0.05
6 A reasonable estimate for the answer to 1.8 x 15 is:
A 3 B 16.8 Cc 30 D 300
7 How many decimal places will there be in the answer to 12.789 x 41?
A1l B 2 CcC 3 D 4
8 How many decimal places will there be in the answer to 0.36 x 1.04?

A 2 B 3 C 4 D 5

4 Decimals, percentage and ratio

211



Understanding

9 Pearl buys four notebooks for $3.15 each. How much does she pay in total?

10 Renée buys 52 components from an electronics shop for $0.35 each. What is the total cost
of the components?

11 A pill bottle contains 37 pills, each of mass 0.287 grams. What is the total mass of the
bottle’s contents?

12 Write the following as whole numbers.

(@ 3.5 million (b) 4.26 billion (c) 1.3 trillion (1 trillion = 1000 billion)
(d) 57.08 million (e) 10.2 trillion () 20.045 billion

13 A snail crawls 0.041 metres in an hour. If it never slows down, how far can it move in
a day?

14 Amy orders 27.5 metres of timber priced
at $4.29 per metre from her local hardware
store. How much will the timber cost her
in total? (Round your answer to the
nearest cent.)

15 Gavin sells 300 punnets of berries to
a supermarket. If he is paid $1.72 for
each punnet, how much money does
he receive?

16 (a) Marita fills her car’s fuel tank with petrol at a cost of $1.35 per litre. If she buys 70 litres,

how much must she pay?
(b) Ali pumps 9.5 litres of petrol into his car’s tank. How much does the fuel cost him if
he pays the same price per litre as Marita? Round your answer to the nearest cent.

17 The instructions on a bag of fertiliser say to spread 0.75 kilograms per square metre of area
to be fertilised. Raisa wants to fertilise 2600 square metres of property using this product.
How many kilograms of fertiliser should she use?

18 Bryan has calculated that he needs 3.6 square metres of tiles for his bathroom. What will
he have to pay if the tiles he wants cost $22.39 per square metre? (Round your answer to
the nearest cent.)

Reasoning

19 Kim works in an ice-cream parlour, and one hot day sells 500 scoops of vanilla. If there is

0.185 litres of ice-cream in each scoop and the day started with 130 litres of vanilla in the
freezer, how many litres of vanilla ice-cream are left at the end of the day?
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20

21

22

23

24

25

Yoghurt contains 167 kilojoules per 100 grams. How many kilojoules would a 175 gram
tub contain?

In May 2016, the Australian Bureau of Statistics calculated that the population of Australia
was 24 061 920.

(@) Write this number as a decimal number, with the number of millions as the whole
number part, and the rest of the number rounded to 1 decimal place.

(b) Why would your answer to (a) be the number you would expect to see reported in the
news, instead of the‘exact’ value?

(@) A woodwork teacher needs 50 pieces of pine, each 0.135 metres long, to give to
students to make a particular model. What total length (in metres) of timber does the
teacher need? (Ignore any lost length due to saw cuts.)

(b) If the teacher can buy the pine in 3.5 m lengths, how many pieces are needed, and
how much is left over?

A multi-bag of mini chocolate bars costs $3.95 and contains 12 bars. Each mini chocolate
bar can also be purchased individually for 40 cents.

(@) How much would 12 mini chocolate bars cost if they were purchased individually?
(b) How much do you save by purchasing the multi-bag?

(c) Charlotte wants to buy 30 mini bars for a party. Should she buy them individually,
or in multi-bags? Which way is cheaper?

Wayne is following his grandfather’s recipe
for tomato sauce, which requires 31 pounds
of tomatoes. (A pound is an old imperial
unit of mass.) Because he only has scales
that can measure mass in kilograms, Wayne
decides to convert the mass to kilograms.
A website tells him that 1 pound equals
0.454 kilograms. What answer should he get
when he converts 3. pounds of tomatoes to

. 2 .
kilograms? Round your answer to 1 decimal
place.

Francesca read her electricity meter one Saturday, and again at the same time the next
Saturday. She recorded the following readings.

First Saturday: ~ 7562.3 kilowatt-hours
Second Saturday: 7638.6 kilowatt-hours

(@) How many kilowatt-hours of electricity did Francesca’s household use in the week?

(b) If electricity costs $0.13 per kilowatt-hour, find the total cost of the electricity supplied
in the week.
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Open-ended

26 Jay has been asked to work out the length if students
inYear 7 were laid end to end. He knows that there
are 89 students in Year 7 and that their average height
is 1.63 m.

This is his working out:

89 x1=869
89 x 6 =534
89 x 3 =267

&9
534
+ 267

=880

Answer: 8.60 m

(@) Where has Jay made his error? Explain how he
could use estimation to see that he was incorrect.

(b) Explain how he could modify his method to get
the correct answer.

() Show how you would complete this problem.

27 Two numbers are multiplied together to give 68.4.
(a) Find at least two possible pairs of numbers with one number being a multiple of 10.

(b) Find at least two possible pairs of numbers with neither being a multiple of 10.
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Half-time 4 @%@

1 Convert the following decimals into fractions (or mixed numbers where appropriate) in
simplest form.

(@ 0.25 (b) 0.3 (c) 3.54 (d) 9.345
2 Write the following decimals in order from smallest to largest.

9.01, 19.12, 0.03, 0.321, 9.003 24
3 Calculate:

(@ 12.5+7.9 (b) 124.54 + 8.379 (©) 0.32+25

(d) 15-8.98 (e) 127.061 -43.2 (H 6-49
4 Round the following numbers to 3 decimal places.

(@) 4.8765 (b) 13.0037 (c) 2.3498 (d) 23.03249
5 Calculate the following.

(@ 7.6x4 (b) 28.3x5 (© 1.37x9

(d) 45.2x30 (e) 0.26 x 2000 (f) 6.78 x500

(@ 43x1.7 (h) 39.82 x 15.4 () 1.2x0.0005

6 Franjiis saving up to purchase a games
console. She has saved the following
amounts over the last four weeks:
$25, $47.50, $18.70, $9.35.

(@ How much has she saved in total?

(b) If the console is $149, how much
more does Franji need?

7 Write the following in decimal form.

4 9 7 235
23+ =+ —+ —— b) 14+ —
@ " 10 " 100 i 10000 (b) i 1000

(¢) 2 hundreds, 9 tens, 3 ones, 4 tenths, 1 hundredth and 5 thousandths
(d) 9 tens, 0 ones, 6 tenths, 2 hundredths and 7 ten-thousandths

8 Round the following amounts of money to the nearest 5 cents.

(@ $1.93 (b) $35.08 (c) $57.44 (d) $189.98
9 Write the following fractions as decimals, using the correct notation for recurring decimals
if necessary.
4 17 2 7
(@) 5 (b) 0 (©) 3 (d B

10 The times recorded by the finalists in a track cycling sprint race were (in seconds):
59.023's,59.105 s, 59.23 s, 59.125 s. Write the times in order from fastest to slowest.

11 Melinda is buying ingredients for a cooking class. She buys:

12 packets of pasta at $2.49 each

18 tins of tomatoes at $1.35 each

6 kg of mince at $8.99 per kg

3 packets of cheese at $4.78 per packet

Find the total cost of Melinda’s shopping.
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Decimal division

When studying division, the following mathematical terms are useful.

* The dividend is the number that is being divided.

* The divisor is the number you are dividing by.

e The quotient is the result of the division (the answer).

These are shown in the example below.

quotient —— 8.14
divisor ——7)56.98

™ dividend

When using long or short division to divide a decimal by a whole number:

Line up the decimal point in the quotient with the decimal point in the dividend.

Worked example 14

Use short division to calculate the following. Round your answers to 3 decimal places if

necessary.
(@) 5.28+3 (b) 0.41+7
Thinking Working
(@ 1 Write the question with the setting (a) f
out shown. 2) 528
2 Perform the division, and put a 1. 76
decimal point in the quotient so it 3 ) 5201g
lines up with the one in the dividend.
(b) 1 Write the question with the setting (b) 7)OT
out shown. '
2 Perform the division, remembering 005 & b...

to put a zero in the quotient if the
divisor goes zero times into the
dividend. Add zeros to the divisor to
continue the division, until there are
four decimal places in the answer.

3 Round the answer to 3 decimal
places.

7) 0.4*%0%0

0.059 (to 3 d.p.)

Dividing decimals by multiples of 10

As done for multiplying decimals, you can write other multiples of 10 as the product of a
number and a power of 10, and do two separate division steps.

Remember that you can show division by a power of 10 by moving the decimal point to the
left the same number of places as the zeroes in the power of 10.
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Worked example 15

Calculate the following. Round your answers to 3 decimal places where necessary.

(@ 9.76 +400 (b) 14.7 +80
Thinking Working
(@ 1 Break the divisor down into awhole  (a) 9.76 + 400
number and a power of 10. =9.76 +4 +100
2 Divide by the whole number first 2.44
(in this case, by 4). 4 ) o'7g
3 Now, divide the quotient of the first 244 +100 = 0.0244

division by the power of 10. Show
this by moving the decimal point.
(Here, it is moved 2 places left.)

4 Round your answer to the specified =0.024 (to 3 d.p.)
number of decimal places.

(b) 1 Break the divisor down into awhole  (b) 147+ &0

number and a power of 10. =147+ 6+10
2 Divide by the whole number first .83 75
(in this case, by the 8). Add zeros ) ) 14673080%0

to the divisor to continue the division
until there are more decimal places
in the answer than the rounded
answer requires.

3 Now, divide the answer by the power 1.6375 +10 =0.18375
of 10. Show this by moving the
decimal point. (Here, it is moved
1 place left.)

4  Round your answer to the specified =0.184 (to 3 d.p.)
number of decimal places.

Dividing a decimal by another decimal

In order to divide a decimal by another decimal you need to convert it to a problem where you
can divide a decimal by a whole number.

Recall that when working with fractions you can multiply or divide the numerator and the
denominator of a fraction by the same number without changing the value of the fraction.

For example, % is the same as % or ;—8 .You can apply the same principle to dividends and

divisors.

For example, 1 + 2 gives the same answer as 2 + 4 and 10 + 20.

13.52+1.2 75+25
= (13.52 x 10) = (1.2 x 10) = (75x2)+ (25%2)
(multiplying both numbers by 10) (multiplying by 2)
=1352+12 =15+5
=11.267 (to 3 decimal places) =3
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To divide one decimal by another, multiply both numbers so that the divisor is no longer
a decimal. Then, divide the new dividend by the new (whole number) divisor.

Multiplying both numbers by a power of 10 is often the easiest way to multiply. Multiply by
the smallest power of 10 that gives a whole number divisor.

Worked example 16

Calculate the following. Round your answer to 3 decimal places if necessary.

(@) 3.35+0.005 (b) 10.52+0.9
Thinking Working
(@ 1 What does the divisor need to be (a) 2.25+0.005
multiplied by to make it a whole = (3.35 x 1000) + (0.005 x 1000)

number? Multiply both the dividend
and the divisor by this number.
(Here, we multiply both by 1000.)

2 Rewrite the question using the new =3350 +5
divisor and new dividend.
3 Calculate the quotient. 6 70
5) 33°50
4  State the answer. 3.25 + 0.005 = 670
(b) 1 What does the divisor need to be () 1052+0.9
multiplied by to make it a whole = (1052 x 10) + (0.9 X 10)

number? Multiply both the dividend
and the divisor by this number.
(Here, we multiply both by 10.)

2 Rewrite the question using the new =105.2 +9
divisor and new dividend.

3 Calculate the quotient to one more 1.6 88 8
decimal place than the rounded 9) 10'5.62808080

number required.

4 Round the quotient to the required =11.669 (to 3 d.p.)

number of decimal places.
L]
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XS Decimal division

Navigator

1 (columns 1-2), 2 (columns 1-2), 1 (columns 2-3), 2 (columns 2-3), 1 (j-0), 2 (d-f), 3 (columns 2-3),
3 (columns 1-2), 4, 5,6,7,8,9, 3 (columns2-3),4,5,6,7,8,9, 4,6,7,8,10,11,12,13, 14,15, P.
11,12, 13, 14, 15, 16, 20, 22 10,11,12,13,14,15,16,18,19, 16,17,18,19, 20, 21, 22, 23, 24,

20, 22 25

Fluency

1 Calculate the following. Round your answers to 3 decimal
places if necessary.

: a zero in the quotient

|/ Don't forget to write \| m
I
I
I
!

(@) 8.48+4 (b) 12.96 +3 (c) 14.22+9
(d) 3.3+6 () 247 () 51+9
(9) 3942 +6 (h) 10.6+7 @i 0.47+9
i) 042+6 k) 1.22+3 () 18.46+7 L=
(m) 154.33 + 5 (n) 84.365+8 (0) 347.507 +7 A\ % | NS
2 Calculate the following.
(@ 1.23+10 (b) 15.4 +100 (c) 506.8 +100
(d) 813 +1000 (e) 0.009 +100 () 0.432+10 j ‘
3 Calculate the following. Round your answers to 3 decimal places m
if necessary.
(@ 3.6+40 (b) 8.1+90 (c) 36.216 + 60
(d) 96.58 +200 (e) 2.296 +400 () 23.4-+600
(9) 233.4+3000 (h) 40.6 + 8000 (i) 18.9+7000
i) 68.4+120 (k) 3.19+110 ) 8.97+1300
4 Calculate the following. Round your answers to 3 decimal places if necessary. m
(@ 5.14+02 (b) 4.12+0.4 (© 5.1+0.6
(d) 15.48 +0.04 (e) 9.018 +0.09 () 1.736+0.07
(9) 2.382+0.006 (h) 0.3996 =+ 0.009 () 0.196 =+ 0.008
Q) 7.7+0.011 (k) 3.78+0.012 ) 1.16+0.008
(m) 1.74 + 0.0002 (n) 8.05+0.0007 (o) 13.36 +0.0008
5 How many decimal places will there be in the answer to 298.12 + 100?
A1l B 2 Cc 3 D 4
6 Which of the following will give the answer to 3.2 + 0.005?
A 0.0032+5 B 3200+5 C 3200.0+5 D 32000.0+5
Understanding

7 Ablock of metal of mass 2.312 kg is divided equally into 8 pieces. What is the mass of each

piece?

8 A company makes a profit of 7.86 million dollars. If the profit is divided equally among the
four company owners, how much does each owner get? (Answer in millions of dollars.)
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9 The total cost for a wedding reception for 100 guests is $9398.55. How much is this cost
per guest? (Round your answer appropriately.)

g, -

[(—

PR Ll
»

,:,:J\,.rk.f P

10 Anthony needs to mix 0.07 litres of anti-bug spray with water each time he fills the tank
of his garden sprayer. If he has 0.84 litres of anti-bug spray left, how many times can he
mix this with water to fill the tank?

11 A jeweller calculates that a popular style of necklace contains 0.009 g of gold. How many
necklaces can she make using the 2.332 g of gold in her workshop?

12 Eleanor’s car travels 37.29 km on three litres of fuel. How far can it travel on one litre
of fuel?

13 A 4000 mL container of orange juice costs $8.90. Determine the cost per 100 mL.
(Round your answer appropriately.)

14 Simon buys 7 kg of spicy sausages for $32.95. How much is this cost per kilogram?

15 Reggie has a tub containing 5.8 kilograms of
worms which she uses for fishing. If the average
worm has a mass of 0.003 kilograms, how many
worms are in the tub?

16 Hai is making a long-distance call on his
mobile. The call costs $0.90 per minute. For how
many minutes can he continue the call if he has
$5.85 credit on his phone?

17 A 1.2 kilometre taxi trip costs Joan $5.70.
How much is this cost per kilometre?
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Reasoning

18 The captains of two netball teams were discussing which of their teams was taller.
The heights of Angie’s team were 1.49 m, 1.54 m, 1.65 m, 1.67 m, 1.58 m, 1.73 m
and 1.56 m. The heights of Jessica’s team were 1.73 m, 1.58 m, 1.59 m, 1.62 m, 1.45 m,
1.51 m and 1.62 m. Add the seven heights and divide the result by seven to find the
average (mean) height of each team. Which of the two teams was taller, on average?
Answer to 2 decimal places.

19 Monica and Celeste were trying to determine the best bargain of three different jars of
coffee.The 200 g jar of BestCafe cost $5.95, the 500 g jar of Maxine House was $14.85 and
the 300 g jar of Brazilian Roast was $6.75. Which is the best buy in terms of price per
100 grams?

20 Karen was counting the coins in her cash register drawer and found that she had $1.65
in 5-cent coins, $2.30 in 10-cent coins, $5.20 in 20-cent coins and $7.50 in 50-cent coins.
How many of each type of coin did she have?

21 Jacob received a bill from a rent-a-car firm that gave the total cost as $310. This included
a daily cost of $24.80 plus $1.20 per kilometre travelled. If Jacob had rented the car for
2 days, how many kilometres did he travel?

Open-ended

22 Write three numbers, each with 3 decimal places, that when divided by 4 give an answer
between 0.5 and 1.

23 For each of the following, write two equivalent divisions by multiplying both the divisor
and the dividend by a number that is not a power of 10.

(@ 10.05+0.5 (b) 36.04 +0.02

24 The area of a rectangle is calculated by multiplying the length and the width. If the area
of a rectangle is 8.45 m?, what might be the length and width of the sides? Give two
possible values for the side dimensions. For each of the side dimensions, work out the
related perimeter (distance along the boundary of the rectangle).

25 Tran divided 5.25 by 5 and wrote an answer of 1.5.
(a) What error did Tran make?

(b) Explain to Tran what he needs to do to calculate decimal divisions accurately.

Puzzle
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Imagine you are in your local supermarket, shopping
for supplies for a party. You need 7 to 8 litres of

soft drink and some lollies, so you move to the soft
drink aisle first. A vast array of products and prices
confronts you. You see that your favourite brand has
three different-sized bottles:

= £
y R
15L 2L

1.25 L for $2.25 1.5L for $2.78 2 L for $3.56

‘Hmmm),” you think. “The 2 L bottle gives me half

a litre more than the 1.5 L, for only 78 cents extra.

I could get two 1.5 L bottles, that's 3 L, for $5.56.
Maybe I should get a couple of 1.25 L bottles instead.
Which do I choose?’

1 At first glance, which bottle size looks to be the best
value for money to you?

You remember that soft drink also comes in 375 mL
cans. You move further down the aisle
and see the following:

6-pack: $7.00  12-pack: $13.59  18-pack: $19.34  30-pack: $26.34

You begin to wonder: ‘Should I buy cans instead?
How many cans are equivalent to one bottle?
Are they better value for money? Help!

2 What is it that makes your ‘value for money’ decision
difficult? What information would be useful to help
you decide”?

In December 2009, the Australian government
introduced a new compulsory pricing system in
supermarkets, designed to make decisions easier for
shoppers. The system is called ‘unit pricing’. As well as
the regular price, supermarkets must display the price
for a particular ‘unit’ of the product, such as 1 L, 1 kg,
100 g or 100 mL. Comparing the prices of different
products is much easier when you are comparing the
same price per unit.

You can calculate a unit price for the bottles of soft
drink by calculating the price per /itre. To do this,
divide the price by the capacity of the bottle, in litres.

For example, the unit price for the 1.25 L bottle is:
$2.25 +1.25L =$1.80 per L.

3 (@) Calculate the price per litre of the other two
bottle sizes.

(b) Which size bottle is the best value for money?

(c) Would it always be better to purchase this size?
Explain your answer.

(d) Further down the aisle, you notice that a
1.5 L bottle of a rival brand of cola is on special
for $2.39. Calculate the price per litre of this
discounted bottle.

(e) You also notice that you can buy a ‘multipack’ of
twelve 300 mL bottles for $11.86. Calculate the
price per litre of the multipack. (300 mL is 0.3 L.)
(F) Why is the unit price of the multipack so different
to the unit prices for individual bottles?
4 (a) Calculate the price per can of each of the packs.
(b) Which pack represents the best value for money?
Did you find anything surprising in your results?
(c) The price of a single can of soft drink is $1.35.
Why is there such a difference between the price of
a single can and the price per can in the can packs”?
5 (a) Calculate the price per litre of each of the can

packs, remembering that each can contains
375 mL (0.375 L).

(b) Suggest a possible explanation for the difference in
the price per litre between the cans and the bottles.
(c) When might people prefer to buy multipacks of
cans instead of bottles?
You move down to the confectionery
aisle and see a 190 g ‘Party Mix’ bag
of lollies for $2.90, and a ‘Jumbo’
size 570 g bag for $5.82.

6 The unit price for products like bags
of lollies is the price per 100 g.

(a) Calculate the unit price for the 190 g bag and
the 570 g bag. (Hint: Work out what you need to
divide 190 or 570 by to get 100, then divide the
price by this amount.)

(b) Which is the better buy?

Research

e Visit a supermarket, use catalogues or go shopping
online to investigate the cost of goods that come in
different sizes, such as coffee, Vegemite™, washing
powder and pet food. Use a suitable unit such as
100 g or 1 kg to calculate the unit prices.

e Comment on your findings. Is there a general
rule or conclusion you can make? Discuss,
with examples, why different people might buy
different-sized products.



Percentages.
fractions and
decimals

Percentages are used in many everyday situations. Shopping discounts, survey results,
business statistics and sporting league ladders all use percentages to show information.
Percentages make it easier to visualise and compare quantities, especially when comparing
parts from different-sized wholes.

—_—_——— e ———

[ The percentage symbol \ The words ‘per cent’ literally mean ‘for every hundred” or ‘out of one hundred’. The
| ! percentage symbol is %. Percentages can be written as fractions with a denominator
of 100. Percentages can also be thought of as division by 100.

| looks a bit like a

" rearranged 100.

o For example, 25% means 25 out of 100, and 9% means 9 out of 100.You can write percentages
as fractions, some of which can be simplified.

25 9
250, = =2 o) =
>% 100 o% 100
_1
4
You can divide the fraction to get the percentage in decimal form.
25 _ 554100 2 —9+100
100 100
=0.25 =0.09
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Writing percentages as fractions and decimals

To write a percentage as a fraction:

» Write the percentage value as the numerator of a fraction with a denominator of 100.
 Simplify the fraction if possible.

To write a percentage as a decimal:

¢ Divide by 100.

Worked example 17

Write 12% as a fraction in simplest form.

Thinking Working

1 Write the value of the percentage as the 127 = 1z

numerator over a denominator of 100. 120
2 Simplify the fraction if possible. (Here, - 25

this has cancelled a common factor of 4.)

Worked example 18

Write 45% as a decimal.

Thinking Working
Divide the value of the percentage by 100. 45% = 45 +100
Write your answer without the percentage =045
symbol.

Writing fractions as percentages

To write a fraction as a percentage, you can use one of two methods:

Method 1: Write the fraction as an equivalent fraction with a denominator of 100. Use the
numerator of this new fraction as the percentage.

Method 2: Multiply the fraction by 100%.

Method 1 is convenient, but only works well with fractions that have denominators that are
factors of 100: 2, 4, 5, 10, 20, 25, 50.

Method 2 can be used with any fraction.

Note: As the example below shows, not all percentages have whole number values. These
percentage numbers are usually written as decimals. These percentages can also be written in

fractional form; for example, 16.7% = 16% %, but decimal form is usually easier to work with.

b,
Remember that you may be able to use a or @ key on your calculator to convert
between decimal and fraction form.

100% is equivalent to 1 whole, % and 1.0.
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Worked example 19

Write each of the following fractions as percentages.

4 27
x b) L
(@ 5 (b) 0
Thinking Working
(@ 1 Isthe denominator a factor of 100? (a) g X N
(Yes.) Determine what number the
denominator must be multiplied by
to get 100.
2 Multiply the numerator by the L 29 0
same number. B 20 100
3 Write the numerator of the new =50%
fraction with the percentage symbol.
(b) 1 Isthe denominator a factor of 100? (b) 27 X 100 %
40 1
(No.)
5
2 Multiply the fraction by 100. = 22?—; x 195
(Remember that you can write a c 1
whole number as an improper _ 125,
fraction with a denominator of 1.) 2
Cancel common factors first to
simplify the multiplication. (Here, a
common factor of 20 is cancelled.)
3 Divide the numerator of the answer =0675%

by the denominator. Write your
answer as a decimal (rounded if
necessary).Write the answer with a
percentage symbol.

Writing decimals as percentages

To write a decimal as a percentage, multiply it by 100 and write the % symbol.

Worked example 20

Write each of the following decimals as percentages.

(@ 0.04 (b) 0.125

Thinking Working

(a) Multiply the decimal by 100%. (a) 0.04=0.04%x100%
= 4%

(b) Multiply the decimal by 100%.

(b) 0.125 = 0.125 x 100%
=12.5%
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Percentages, fractions
and decimals

e8]

Navigator
1,2, 3, 4 (columns 1-3), 5,6,7, 1,2,3,4 (columns 2-4),5,6,7, 1,2,3 (column 2), Answers
8,10 (a), 12, 13, 15, 16, 18 8,9,10,11,12,13,15,16, 18 4 (columns 3-4), 5,6, 7,8, 9, 10,
11,13, 14, 15,17, 18
Fluency
1 Write each of the following percentages as fractions in simplest form.
@ 15% (b) 24% () 18% (d) 64%
(e) 110% f 122% (@) 140% (h) 198%
2 Write each of the following percentages as decimals.
(@) 34% (b) 13% () 78% (d) 92%
(e) 120% (f 123% (@) 254% (h) 320%
3 Convert the following fractions to percentages by filling in the missing numbers.
3,20 0 7 70
P —_— T e = — —_— = —— = 7 0
@ 5% 1m0 " SUETRETY 0%
1o -2 _ 0 21000, _ % = 66.69
(c) 4>< 100 % (d) 3>< 1 % % = 66.6%
§ 0 — 5@ o/ — 0, 1 — % = —9 = 69
(e) 8>< 1 % % =62.5% i) 15 X % B % = 46.6%
4 Write each of the following fractions as percentages.
2 3 3 7
(@) 5 (b) i (©) T (C) 0
11 3 28 6
=2 2 9 h)y 2
© 75 @ 3 @ ) =
N3 N1 5 4
2 = k) = N =
0 3 0 3 k) Z 0 3
13 19 33 44
(m) 15 (n) 30 (0) m (p) 50
5 Write each of the following decimals as percentages.
(@ 0.87 (b) 0.34 (c) 0.65 (d) 0.96
(e) 1.34 (f 3.58 (9) 5.32 (h) 1.21

4 Decimals

, percentage and ratio 1227



6 Complete the following table.

Percentage Fraction (simplest form) Decimal

40%
A
10

0.05

1
50

75%
5
4

Understanding
11 1 1 .
7 1’5735 5 are all common fractions.

(@ Change each of these fractions into decimals.
(b) Change each of the decimals from the previous question part into percentages.

8 Ninety-five per cent of all the animal species in the world are insects. Write this as a
fraction in simplest form.

9 AtValley High School, g of the students are studying French. Write this fraction as
a percentage.

10 Put the following in ascending order (smallest to largest).

7 3 1 3

cn’/ 7 Y9 79 _/70/1- /_/40/ .

555 0.8,57% (b) 5 3%, 1.05 0 3%, 0.05

11 The Petronas Towers in Kuala Lumpur are approximately 0.6 times the size of the tallest
building in the world, the Burj Khalifa in Dubai.

(@) 82%,0.03,

(@) Write the height of the Petronas Towers as a fraction of the height of the Burj Khalifa.

(b) Now;, write the equivalent percentage.
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Reasoning

12 Arugby stadium contains 43 500 people. 37% of the crowd supports England and the rest
supports Australia. What percentage of the crowd supports Australia?

13 Allison is a journalist. She has surveyed 150 people and found that six believe that
ghosts exist.

(@) Write the survey result:
(i) as a fraction in simplest form
(i) as a percentage
(iii) as a decimal.

(b) Which of the three forms of the result would you recommend that Allison uses as the
headline for the article she is writing? Give a reason for your answer.

(c) Use your answer from (b) to write a potential headline.

14 Z is 3 lots of 411’ or 3 x 411 . How is this fact reflected in the percentage values for 111 and Z ?

15 13% of a class have red hair, 62% of the class have black hair.
(@) What is the total percentage of the class that have red or black hair?
(b) What is this total as a decimal?
(c) What percentage of the class have a hair colour that is not red or black?

(d) Write your answer to (c) as a decimal.

Open-ended

16 Write at least three fractions that have equivalent percentage values between 10 and 40%.
17 Find at least three percentages that have decimal values between 0.34 and 0.35.

18 Estimate the percentage of one weekday that you would spend:

(@) sleeping (b) eating (c) studying.
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Using
percentages

In this section you will learn two important skills
that will help you to understand and work with
two common uses of percentages.

Finding a percentage of a quantity
Statements involving percentages are common:

’32% of the students in the school have blue eyes.’
48% of voters voted for this candidate.”
“The television is discounted by 20% of the original price.”

Knowing the fraction equivalents of some common
percentages is very useful.

For example:

50% = %, so to find 50% of something, simply divide by 2.
25% =1, so0 find 25% by dividing by 4 (or divide by 2 twice).

IS

10% = 15, so divide by 10 to find 10%.

20% = %, so divide by 5 to find 20% (or divide by 10, then multiply by 2).

You can use these facts to find a percentage of a quantity. This is shown in Method 1 of the
following example.

Another way to find a percentage of a quantity is to use the fact that in mathematics, the word
‘of’ means ‘multiply’. This is shown in Method 2 of the following Worked example.

Worked example 21

Calculate the following percentage: 15% of 70.

Method 1: Use basic percentages

Thinking Working
1 Break the percentage up into basic 15% =10% + 5%
percentages, such as 50%, 10%, 5% or 1%.
2 Calculate each of the basic percentages. 10% of 70
=70 +10
=7
5% of 70
= (10% of 70) + 2
=7+2
=35
3 Use combinations of the basic 15% of 70 =7+3.5
percentages calculated to obtain the =105

required percentage.
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Method 2: Fraction or decimal multiplication

Thinking Working
1 Replace the word “of” with the 15% of 70
multiplication symbol, x. =15% % 70
2 Convert the percentage to a fraction = % x70 or 0.15x70
or decimal.
3
e U
3 Perform the multiplication. =2,
erform the multiplication o8 % 7
_OX7
2 X1
=2l
2
=10.5

Writing one amount as a percentage of another

Writing fractions of a whole as percentages makes them easier to visualise, compare and
order. The results of surveys, tests and sports teams are often reported using percentages.

To write one amount as a percentage of another:

1 Write the first amount in as the numerator of a fraction, and the second amount as the
denominator.

2 Convert this fraction to a percentage. If the percentage is not a whole number, then
rounding to 1 decimal place gives an accurate enough answer in most cases.

Worked example 22

Write the following as percentages. Round your answers to 1 decimal place, if necessary.

(@) Melissa got 21 out of 25 questions on her grammar test correct.

(b) 13 of the 24 students in class 7C have brown hair.

Thinking Working
(@ 1 Write the first amount as the (a) £l
25
numerator and the second amount as
the denominator. Is the denominator
a factor of 100? (Yes)
2 Determine what number the 2l X — = —
denominator must be multiplied & 4 o
by to get 100.
3 Multiply the numerator by the 2l s an e
same number. 25 4 100
4 Write the numerator of the new E4%
fraction with a percentage symbol.
5 Write your answer in a sentence. Melissa got &4% of the test questions
correct.
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Answers
p.670

13

(b) 1 Write the first amount as the (b) —
24
numerator and the second
amount as the denominator.
Is the denominator a factor
of 100? (No)
25
2 Convert the fraction to a percentage Sk od.,
by multiplying by 100. Cancel 624 1
common factors first to simplify the _ 325 7
multiplication. (Here, a common T 6 "
factor of 4 has been cancelled.)
3 Divide the numerator of the answer 54.2%
by the denominator. Write your
answer as a decimal, rounded to
1 decimal place.
4  Write your answer in a sentence. 54.2% of the students in 7C have
brown hair.

fX) Using percentages

Navigator

1 (columns 1-2), 2, 1 (columns 2-3), 2 (a—f), 1 (column 3), 2 (a—d),

3 (columns 1-2), 4,5,6,7,9,10, 3 (columns2-3),4,5,6,7,8,9, 3(columns3),5,6,7,8,9, 11,
11, 13, 14, 16, 18, 20 11,12, 13, 14,15,16,17,18,20 12,13, 15,16, 17, 18, 19, 20

Equipment required: calculator

Fluency
1 Calculate each of the following percentages.
(@) 50% of $36 (b) 10% of 450 m (c) 20% of 840 L
(d) 80% of 120 m (e) 90% of 500 kg () 2% of $8400
(9) 13% of 72 kg (h) 27% of $354 (i) 21% of 876 m
() 28% of 231.25m (k) 34% of 210.4 L () 4% of $32.65

2 Write the following as percentages. Round your answers to 1 decimal place, if necessary.
(@) 17 out of 20 on a spelling quiz.
(b) 5 out of 22 students in the class have blond hair.
(¢) There are 100 kittens at the animal shelter, 40 of which are female.
(d) 4 out of 5 students surveyed own a smartphone.
(e) 50 pairs of shoes were sold, of which 38 pairs were black.
() 54 out of 70 cars counted on a freeway had only 1 person in them.
(g) 15 of the 27 cars in the staff car park are white or silver.
(h) 3 out of every 4 people on the bus said they were travelling to work.

(i) 28 out of 34 people surveyed said they were non-smokers.
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3 Calculate the following using the ‘basic percentages method’ or any other mental strategy.

(@ 50% of $25 (b) 10% of 75 kg () 25% of 60 km
(d) 20% of 40 L () 1% of 360 m M 5% of $120
(@) 60% of 350 kg (h) 75% of 800 mL (i) 35% of $400

4 Mehmet successfully shot 13 basketball goals out of 18 attempts. How would the
calculation that converts this result to a percentage be set out?

£ X 1_8 B E X @ C B X M D 1@ X E
100~ 1 187 1 137 1 13 71
5 20% of $420 is:
A $8.40 B $20 C $84 D $200
Understanding

6 40% of the 25 students in a class have black hair. How many students is this?

7 16 out of the 28 biscuits in a packet have cream centres. What percentage of the packet are
cream-centred biscuits?

8 A 2-litre bottle of orange drink contains 35% orange juice. Work out how many litres of
orange juice is contained in the bottle. (It may help to work in mL.)

9 Alion can sleep for up to 20 hours a day. What percentage of a whole day is this?

10 There are 11 boys and 15 girls in a class. Write the number of boys and the number of girls
as percentages of the total number of students in the class.

11 Riley kicked 7 goals from 10 attempts. Franco kicked 11 goals from 16 attempts.
(@) Express the results as percentages.
(b) Who is the more accurate goalkicker?

12 Australia scored 381 runs in a cricket match against India. If Shane Watson scored 126 of
those runs, what percentage of the team’s total did he score?

13 Shops often uses percentages to advertise savings during sales. The percentage is used to
calculate the amount that is removed from the price of the goods. This amount is known
as the “discount’.

(a) Calculate the dollar value of the discount on the following.

(i) $40 shirt, 20% discount (i) $125 jacket, 25% discount
(i) $65 jeans, 50% discount (iv) $239 suitcase, 10% discount
(v) $799 camera, 40% discount (vi) $1299 sofa, 5% discount

(b) Now, find the sale price of the above items by subtracting the discount amount from
the original price.
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Reasoning

14 Eight per cent of the apples in a crate were rotten. What percentage of the apples were
not rotten?

15 Chelsea and Sonia are netballers.
In one game, Chelsea scored 17 goals
from 25 attempts, and Sonia scored
15 goals from 20 attempts. In the next
game, Chelsea scored 19 goals from
27 attempts, and Sonia scored 17 goals
from 23 attempts. Use percentages to
show which one of the girls improved
the accuracy of her goal shooting.
Round your figures to 1 decimal place,
if necessary.

16 The 180 students at St John’s College all completed an online survey. The results
showed that:

22% of the students had blue eyes

34% spoke two or more languages fluently

7% of them were left-handed.

(@) Calculate the number of students in each category using the above three percentages.

(b) Considering that we are dealing with numbers of students, what is strange about your
answer to (a)?

(c) What might be the actual numbers of students represented by each of the percentages?

17 The energy in food can be measured in kilojoules (k]). The National Heart Foundation of
Australia recommends that no more than 30% of our daily energy intake should come
from eating fats.

(@) A healthy, active person is told they should eat up to 9000 k] of food per day.
Following this advice, how many kJ in the form of fats could be eaten in 1 day?

(b) 1 gram of fat gives the body 37 k] of energy. How many grams of fat would provide
the maximum daily kilojoules allowed from fat? Round your answer to the nearest
whole number.

234  PEARSON mathematics 7 2ND EDITION



Open-ended

18 Suggest some reasons as to why some stores use percentages to advertise savings, rather
than dollar amounts.

19 Mark saved $5.00 when a store had a sale. Find at least three possible different percentage
discounts and original prices for the item that Mark purchased.

20 Issa and Chiara were asked to show their working to the following question.
‘Calculate 15% of 80.

Here is Chiara’s working: Here is Issa’s working:

15 100 15% of 80
er’ 1 =0.15x 80
_ 150 =12
8
=18.75

Which of the students’working is correct? Write some advice to the other student to help
them avoid similar mistakes in the future.

( L

The great half-price sale

Sam and Carly were out shopping.

They headed towards their favourite
clothes shop. On the shop window, a
sign said ‘Take 50% off all marked prices!
Below that sign was another sign, saying
‘Take another 50% off reduced prices!

‘Eh? said Ccrly. '50% is one half. If I take
half off the price, then take off another

half, there won't be any price leftl That ‘ 0“ ““

means everything in the shop is freel

‘I don't think so’, said Sam. ‘How can

TAKE ANOTHER 50%
B OFF REDUCED PRICES

T Take S0%
e prices

\
\\a\\ ma“@@
you run a business like that?’

‘Well', said Carly, 'If I pick up a pcir of
$100 jeans and take two lots of 50% off
the price, what do they cost now?’

‘Errr ...", scid Sam. Strategy options

Can you work it out? How much would
the jeans cost?

e Draw a diagram.

e Break problem into manageable parts.
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Facts about our global village

There are more than 7 billion people
on Earth today. Who is this large
community composed of?

1 Convert the following facts to
percentages to find out.

Region

e 0.61 Asia

* 22 Europe

0.08 North America

0.05 South America and Caribbean

0.13 Africa

o 1&) Oceania (including Australia)

Conditions
e (.37 live without basic sanitation

] % don’t have access to safe
drinking water

e (0.11 are hungry and/or
malnourished
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Wealth
¢ 0.01 of the population own more
than 50% of the entire wealth

o % of the population have more than
75% of the income

¢ (.53 of the population live on
$2.50 or less per day

Education and technology

e 0.11 can’t read

¢ 0.07 have a secondary education

* (.48 have access to the internet

How rich are you?

If you have a bed to sleep on, food
to eat and a roof over your head,
you’re richer than what percentage
of the entire world’s population?

2 To find out, complete this decimal
calculation and convert your
answer to a percentage.

12-27+35-125=

How many people?

In 2016, there were approximately
7 125 000 000 people living on
Earth, with the number increasing
all the time.

3 Using the facts you now know
about our world, calculate how
many people:

(a) don’t have access to

clean water
(b) live on $2.50 or less per day
(c) have access to the internet
(d) can’t read.



| want to help

Many charities and other
organisations exist to try to create
more equality in the world. Charities
often rely on the generosity of
ordinary people. Here is a pie

chart of the age groups of a

typical charity’s volunteers.

Volunteers by age group

18-25 [ 26-30 31-40
N 41-50 MM 51-65 M 65+

2%

7%

43%

4 Using the pie chart of charity

volunteers, find out the following.

(@)

(b)

(c)

What percentage of
volunteers are between
18 and 307

Why do you think most
volunteers are in this age
range?

One of the challenges
charities face is the need

to pay for fundraising and
administration costs. If a
charity spends 24.4% of

its income on fundraising
and 8.9% on administration
costs, what percentage of
its income is available to go
directly to community-aid
projects?

£~/

In the future

5 Imagine it is the year 2055.
How do you hope the ‘global
village’ percentages have
changed? Write your predictions
and ideas.
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Ratio

A ratio is a comparison of amounts.

For example, when you mix a cordial drink, you add different amounts of cordial
and water.

The amount of cordial compared to the amount of water may be written in many ways.

— 1 part cordial to 4 parts water
M~
or
< 1to4
4 parts or using a ratio symbol,
water 1:4
(The * can be read as “to’.)
I 1 part
cordial

The actual volumes of cordial and water (the number of millilitres) are not given. It is the ratio
of cordial compared to water that is important to get the right taste. Specifying actual
quantities would not be useful, because cordial is made in glasses and jugs of many different
sizes. But using proportions made from the ratio, a sip of cordial from each of the vessels
below would taste the same after the mixtures are stirred.

Some more examples of ratios are given below.

The ratio of the mass being lifted to The teacher-to-student ratio in the
the mass of the lifter is 2: 1. class is 1:20.

A ratio is a comparison of two or more amounts, written using a " symbol.

The order of the amounts in a ratio must be clear. If the ratio of teachers to students in a
class is 1: 20, then the ratio of students to teachers is 20: 1.
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Worked example 23

Write a ratio for each of the following.

(@ the number of windows in the middle
building compared to the number of
windows in the smallest building

(b) the number of floors in the buildings,
from left to right

Thinking Working
(@) 1 Write the quantities in the correct (a) Windows in middle building: 12
order. Windows in smallest building: 7
2 Write as a ratio. 12:7
(b) 1 Write the quantities in the correct (b) 5 floors to 3 floors to 2 floors
order.
2 Write as a ratio. D22

You can see from the example above that a ratio can compare more than two amounts.

Part: part and part: whole ratios

Suppose there is a class of 9 students with black hair and 11 students with brown.You could
write a ratio comparing the number of brown-haired students to black-haired students as
11:9.This part: part ratio compares two parts of a whole.

You can also write another type of ratio that compares the number of brown-haired students
to the total number of students in the class. There are 11 + 9 = 20 students in the class as a
whole, so the ratio of brown-haired students to the class is 11: 20. This is a part : whole ratio
that compares one part to the whole.

A part : part ratio compares separate parts of a whole.

A part : whole ratio compares a part (or parts) to a whole.

Ratios, fractions and percentages

The numbers in part: whole ratios can be written as fractions. For example, the above ratio of

11:20 could be written as the fraction ;—(1) or as the percentage 55%. The remaining fraction

would therefore be % of the class, or 45%.

Worked example 24

A large enclosure at the zoo contains 5 giraffes and 12 zebras.

(@) Write a ratio comparing the number of zebras to the number of giraffes.

(b) Write a ratio comparing the number of giraffes to the total number of animals.
(c) Write the number of giraffes as a fraction of the total number of animals.

(d) Write the number of zebras as a percentage of the total number of animals.

4 Decimals, percentage and ratio 239



Thinking Working

(a)

(@) Write the ratio in words, in the correct zebras : giraffes

order, then write the numbers =12:5
underneath.
(b) 1 Find the number of parts in the (b) 5+12=17

whole (the total number of animals).

2 Write the ratio in words, in the giraffes : total animals

correct order, then write the numbers =57
underneath.
(c) Write one number in the part : whole (c) 1%
ratio as a fraction of the other.
(d) Write a new part: whole ratio as a (d) zebras:total animals

fraction, then convert the fraction to a =12:17
percentage, rounding to a sensible value. % % 1010 9

="71% (to nearest whole number)

Equivalent ratios

Imagine that you wanted to mix up a large quantity of a cordial drink using the cordial : water
ratio of 1:4 that was considered at the beginning of this section. Mixing 1 mL of cordial and
4 mL would only give 5 mL of cordial; however, you can make 500 mL of cordial drink that
would taste exactly the same if you mixed 100 mL of cordial with 400 mL of water.

1:4 and 100 :400 are equivalent ratios. Equivalent ratios are created in the same way as
equivalent fractions. You multiply each part in the ratio by the same number. Here 1:4 has
been multiplied by 100 to obtain the ratio 100 : 400. Multiplying by 50 would give a ratio of

50:200.
—
1 : 4 ]
x 50 x50
b ——
= 50 : 200 4 parts
200 mL water
1 part
S0 mb cordial

Simplifying ratios

Imagine that you have mixed a cordial drink using the above ratio of 50 : 200, which is
equivalent to 1:4.Your friend Jack has made his drink by mixing 60 mL of cordial with 300 mL
of water. He says his drink is stronger than yours, but it is not easy to tell by comparing the
ratios of 50:200 and 60 : 300. It would be easier to compare the ratios in simplest form.

You can simplify a ratio in the same way you would simplify a fraction—by dividing each
part in the ratio by a common factor. If you divide by the HCF, you will obtain the ratio in
simplest form.

240
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The HCF of the ratio 60 : 300 is 60.

60 : 300
+ 60 l l +60
= 1 : 5 (youcouldalsohave obtained this ratio by doing

a series of smaller divisions, such as +10, +6)

Now, instead of comparing 50 : 200 and 60 : 300, compare 1:4 with 1:5.The ratio 1:5 has one
extra part of water to the same amount (1 part) of cordial, so Jack’s drink is actually weaker
than yours. (You may be able to tell this by looking at the colour, or by tasting it.)

Equivalent ratios are created by multiplying or dividing each part in the ratio by the same
number.

Ratios can be simplified by dividing each part in the ratio by a common factor. Dividing by
the highest common factor (HCF) will give the ratio in simplest form.

£X) Ratio

Navigator
1,2, 3 (columns 1-3), 1,2, 3 (columns 2-3), 1 (column 1), 2, 3 (columns 3-4),
4 (columns 1-3), 5,6,7,8,9,11, 4 (columns 2-3),5,6,7,8,9,10, 4 (columns 3-4), 5, 7, 8, 9, 10, p.670
12,13,15,17,18 11,12,13,15,17, 18 11,12,13, 14,15, 16,17, 18, 19
Fluency
1 Write a ratio for each of the following. m
(@) circles to squares (b) blue circles to red circles
: = ...0.: ¢
[ ¢ o °
(c) happy faces to sad faces (d) ducks to swans

© ©
©
® &

(e) spider to flies to butterflies (f) rulers to pencils to erasers

N\

= e
R:\Zi;\f\: ’\7”’\_\:§
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(9) bees to flowers to leaves (h) large mass to medium mass
to small mass

v

& B O

1ke 2 ke 3 ke

m 2 Sumi has 3 canaries and 2 mice as pets.

(@) Write a ratio comparing the number of mice to the number of canaries.

(b) Write a ratio comparing the number of canaries to the total number of pets.
(c) Write the number of canaries as a fraction of the total number of pets.

(d) Write the number of mice as a percentage of the total number of pets.

3 Create pairs of equivalent ratios by multiplying or dividing each part in the ratio by the
number given in brackets beside it.

(@ 1:3(x2) (b) 1:8(x2) (c) 1:11 (x2) (d) 1:33(x2)

(e) 4:5(x3) (f 3:7(x4) (@) 6:9(+3) (h) 8:12 (+4)

(i) 10:8(+2) () 18:9(=9) (k) 8:5(x7) I 12:11 (x5)

(m) 48:18 (+6) (n) 20:6 (x5) (0) 60:54 (+3) (p) 15:13 (x5)
4 Write the following ratios in simplest form, by dividing by the highest common factor

(HCEF).

(@ 2:10 (b) 3:12 (c) 4:18 (d) 6:21

(e) 21:14 (f 24:15 (9) 32:20 (h) 48:36

(i) 54:64 () 56:68 (k) 72:81 (h 38:95

(m) 75:50 (n) 120:80 (0) 105:60 (p) 240:66

5 There are 14 cricketers and 9 basketballers in a Year 7 maths class.
(@) The ratio of basketballers to cricketers is:
A 14:9 B 9:14 C 14:23 D 9:23

(b) The fraction of the whole class that are cricketers is:

9 B 2 c 4 p U4
23 14 23 9
Understanding

6 A packet of jellybeans contains three colours: 12 red, 7 blue and 16 yellow.
(@) Write the ratio of red to blue to yellow jellybeans.
(b) How many jellybeans are in the packet?
(c) What fraction of the jellybeans in the packet are red?
(d) What percentage of the jellybeans are blue?
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During a cricket season, Erika’s team won 15 matches, drew 2 and lost 7.
(@) Write the won :lost : drew ratio for Erika’s team for that season.
(b) What fraction of their games did Erika’s team lose?

(c) Write your answer to (b) as a percentage, rounded to the nearest whole number.

The students at Hillview High School are voting for a school captain. The results show that
for every 4 students who voted for Guy, 5 students voted for Dominic and 3 for Melissa.

(@) Write the ratio of the number who voted for Dominic to the number who voted for
Guy, to the number who voted for Melissa.

(b) What fraction of the total vote did Dominic receive?

(c) Write your answer to (b) as a percentage, rounded to the nearest whole number.
There must be 1 instructor for every 6 students on a kayaking course.

(@) Write the comparison of students to instructors as a ratio.

(b) If 24 students want to do the course, use an equivalent ratio to determine how many
instructors will be required.

(c) If 5 instructors are available, what is the maximum number of students that can do
the course?

Tom’s recipe for making concrete is to add gravel, sand and cement in the ratio 3:2:1
before adding water. Tom has 4 buckets of cement. Use an equivalent ratio to show how
many buckets of sand and gravel he should add to get the correct concrete mixture.

‘White gold” is commonly made by mixing
gold and nickel in the ratio 9: 1.

(@) Write the amount of nickel as a
percentage of the total mixture.

(b) A jeweller wants to make 20 g of white
gold. How much nickel will he require?

A survey found that 75% of Year 7 students
were studying music.

(@) What percentage were not studying
music?

(b) Use the two percentages to write a ratio
that compares the group studying music
to the group not studying music, in
simplest form.
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Reasoning

13
T r
A B C D E F G H |
Which points divide the above line so that the ratio (shorter part) : (longer part) is the
following:
(@ 1:7 (b)5:3 (c) 1:3 d 1:1

14 There must be at least 1 teacher for every 20 students on a school excursion.

(a) If 68 students are going on an excursion, how many teachers are required?
Give reasons for your answer.

(b) Use your answer to (a) to write the actual ratio of teachers : students, in simplest form.

15 Chloe made a cordial drink by mixing 30 mL of concentrate with 150 mL of water. Her
friend Hannah made a cordial drink by mixing 80 mL of concentrate with 200 mL of water.
Hannah said her cordial drink was ‘stronger” than Chloe’s. Chloe could not tell by looking.

(@) Write the ratio of concentrate : water for each drink, in simplest form.
(b) Use the ratios to state whether Hannah is correct, giving a reason for your answer.
16 Mia has three cats and five dogs as pets.

(@) What fraction of her pets are dogs?

(b) What fraction of her pets are cats?

(c) If Mia adopts another cat, what fraction of her pets are cats now?

(d) After adopting the new cat, Mia moves into a house with Shona who also has some
cats and dogs. If the final ratio of cats to dogs is now 1: 1, what is the smallest number
of cats and dogs that Shona brings to the house?

Open-ended
17 (a) What is the ratio of girls to boys in your class?

(b) Would the ratio be the same in all the Year 7 classes in your school? Explain your
answer by giving examples.

(c) Would the ratio be the same for all school classes in Australia? Give some reasons
for your answer.

18 Write three ratios that are equivalent to 4: 7.

19

TENILLE, CAN YOU GIVE ME A
RATIO COMPARING THE NUMBER
OF APPLES TO THE NUMBER OF
PIECES OF FRUIT?

THE RATIO OF
APPLES TO PIECES
OF FRUIT IS 7:5

What mistake has Tenille made? What is the correct answer?
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Rates

In the previous section, ratios were used to compare two or more amounts of the
same type of quantity (e.g. millilitres of water and millilitres of cordial).

A rate is a way of comparing two amounts of different types of quantities. They usually
involve the word per which means ‘for each’and have the symbol / or the letter ‘p’. A rate
is written as the number of the first quantity for every 1 of the second quantity. Some
examples of rates are:

If the price of petrol is $1.29/L, you Cricketers scoring at a rate of 4 runs per over
will pay a rate of $1.29 for 1 litre of petrol. will score an average of 4 runs in 1 over.

The unitary method

If you know how much 1 litre of petrol costs, you can calculate the cost of any other volume
of petrol by multiplying by the cost of one litre.

If you know that 50 L of petrol costs $75, you can work out the cost of 4 L, 15 L, 37 L or any
other volume of petrol by first calculating how much 1 L costs.

Solving problems by calculating a number (such as cost)‘per unit’is called the unitary method.

Worked example 25

(@) If 8 kg of oranges costs $24, find the cost of 6 kg of oranges.

(b) A machine in a shampoo factory produces 210 bottles every hour. How many bottles
would be produced in 40 minutes?

Thinking Working
(@) 1 Calculate the cost of one ‘unit’ of the  (a) $24 for & kg (= &)
amount (1 kg of oranges). =$5 for 1kg (X 6)
2 Multiply the cost per unit by the = $16 for 6 kg

number of units.
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(b) 1 Calculate the number of items (b) 210 + 60 = 3.5 bottles/min
produced in 1 minute.

2 Multiply the number produced 3.5 bottles/min x 40 min
in one minute by the number of =140 bottles in 40 min
minutes. Round your answer to
a sensible value.

Comparing prices

Many products come in different sizes, which makes
it difficult to compare the prices. For example: Which
is better value for money, a 500 g box of breakfast
cereal for $5.99, or the larger 820 g box for $7.21?

You can use the unitary method to compare the prices.
Divide the prices by the mass of the boxes to find the
price per 100 g of the cereal, because this is how
supermarkets usually display these unit prices.

A price per 100 g (or 100 mL, or 1 kg or 1 L) is called
the unit price. Unit prices let you more easily compare sizes and brands to find products that
are the best value for money.

To convert ordinary prices to prices per 100 g, divide the price by the mass to find the price for
1 g, then multiply by 100. For example: 500 g box: $5.99 + 500 x 100 = $1.20 per 100 g
820 g box: $7.21 + 820 x 100 = $0.88 per 100 g

However, a quicker method is to mentally divide the mass by 100 to find the number of 100 g
‘lots’. You can then divide the price by this number:

500+100=5 820 +100=8.2
$5.99 +5=$1.20 per 100 g $7.21 + 8.2 =%0.88 per 100 g

Worked example 26

Calculate the unit price (price per 100 g) of the following products, to determine which is
better value for money:

® a 500 g packet of pasta for $2.42
® a 750 g packet for $3.44.

Thinking Working
1 Divide the mass of the first product 500 g+100g=5
by 100.

2 Divide the price of the first product by $2.42 + 5 =$0.48/100 g
your answer to step 1.

3 Repeat steps 1 and 2 for the second 750 g +100 g=75
product. $3.44 + 7.5 =$0.46/100 g
4 State your answer. The 750 g packet is slightly better value

for money (2¢ less per 100 g).
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Navigator
- - Answers
160 17,2020 114, 16,17,19,20,21 | 11,1513, 14 16.16,17, 18,15,
20, 21
Fluency
1 Copy and complete the following.
(@) Find the cost of 5 kg of apples if 3 kg costs $15.
Cost Amount
$15 3kg (+3)
$  1kg (x5)
$ 5kg
(b) Find the cost of 2 kg of lentils if 5 kg costs $12.50.
Cost Amount
$12.50 5kg +— )
$2.50 1kg (x )
$5 2kg
(c) Find the cost of 300 g of coffee if 500 g costs $30.
Cost Amount
$30 500 g )
$_ 100g (x )
$ 300 g
2 (a) If 15 kg of potatoes costs $12, find the cost of 7 kg of potatoes. m

(b) A machine in a canning factory produces 250 cans every hour. How many cans would
be produced in 25 minutes?

(c) If 14 pens cost $5.60, find the cost of 3 pens.
(d) Farmer Harry buys 8 cows for $6800. How much would 10 cows have cost?
(e) If 21 bags of rice weigh 35 kg, how much do 15 bags of rice weigh?

() A printing machine prints 70 pages in 8 minutes. How many pages could it print in
one hour?

3 Calculate the unit price (the price per 100 g) of the following pairs of products, and so m
determine which one is better value for money.

(@) a 600 gjar of jam for $4.09 or a 250 g jar for $2.68

(b) a 500 g packet of pasta for $2.81 or a 750 g packet for $3.45

(c) a 375 gjar of tomato paste for $1.28 or a 500 g jar for $3.25

(d) a 200 gjar of peanut butter for $3.21 or a 375 g jar for $4.93

(e) a 500 mL bottle of soy sauce for $2.71 or a 920 mL bottle for $4.29
(/) a450 g bag of cat food for $3.78 or a 1 kg bag for $8.79
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Nazeh has saved $2000 in 4 months. If he continues to save at this rate, how much will he
have by the end of the year?

A $6000 B $8000 C

An entertainer receives $450 000 for a season
of five performances, each of which lasts

$12000

D $24000

1% hours. The rate of pay per minute is
closest to:

A $60000
C $1500

B $5000
D $1000

Understanding

6

10

’
: 200 is a multiple
| of 50.

11

12

13

14

248

A caterer knows that 4 loaves of bread can make enough sandwiches for 25 people.
How many loaves will they need to make enough sandwiches for 120 people?

(@) Which is better value for money, a 280 g jar of jam for $5.15, or a 400 g jar for $6.42?
(b) The 280 g jar goes on special for $4.49. Does this change your answer to (a)?

A phone company charges 75c for each 30 seconds of a phone call. How much will a
4-minute phone call cost?

Rajid’s cricket team needs 85 runs from 12 overs to win the game. What rate, in runs per
over, must they score to win? (Answer to 1 decimal place.)

(a) Calculate the price per item in each pack of the following products, to determine
which pack is better value for money.

(i) apacket of 6 muesli bars for $4.83, or a packet of 10 for $7.51

(i) a 12-pack of cans of soft drink for $14.20, an 18-pack for $20.21, or a 30-pack
for $27.51

(iii) a box of 50 tea bags for $3.20, or a box of 200 for $7.99
(b) Describe another way you could compare the prices of the tea bags in part (a) (iii).

Lucy buys a 1-year subscription to Australian Explorer magazine. She pays $102 for
12 monthly magazines. The regular price for one issue of the magazine is $9.95.
How much is Lucy saving:

(@) per magazine (b) over the 1-year period?

Andrea has a leaky tap in her bathroom. She puts a container underneath it and
collects 1.2 litres of water in 8 hours. Use a mental or written method to calculate how
much water will leak in:

(@) 1day (b) 1 week.

A 200 g serve of yoghurt contains 6.5 g of fat. Use a mental or written method to calculate
how much fat there is in:

(@ a100 g serve (b) a400 g serve (c) a500 g serve.

A5 GB data download costs $3.00. If the same rate is charged, use a mental or written
method to calculate the cost of:

(@) a10 GB data download (b) a1 GB data download (c) a13 GB data download.
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Reasoning

15

16

17

18

19

Charlie’s bakery sells hot cross buns in packets of 6. One packet costs $7.20. A customer
wants to buy exactly 10 buns. Charlie is happy to take 4 buns from a second packet, but
how much should he charge the customer?

Imagine that you are standing in a
supermarket, comparing the following
pairs of products. Do some mental
calculations to determine which product
is the better value for money. Rounding
prices slightly may help to simplify some
calculations. Show how you arrived at
your answer.

(@ A1 kg box of washing powder for
$5.49, or a 4 kg box for $15.97.

(b) Four 250 mL cartons of orange juice for
$1.25 each, or a 1 litre carton for $3.99.

(c) Buying 500 g of ham from the deli
counter where the price is $13 per kg,
or buying it in a packet for $5.83.

(d) A400 gjar of honey for $7.99, ora 300 g
jar for $6.54.

(e) Give some reasons why people might
prefer to buy a product even though it
is not the best value for money.

A phone company charges a rate of 85 cents per minute for pre-paid calls. Calls made
on a post-paid plan are charged at 75 cents per minute, plus a 35-cent connection fee.
Which of these options is cheaper for a 5-minute phone call?

During the month of January, the water level in a Northern Territory dam increased
by 78 000 kilolitres (1 kilolitre = 1000 litres).

(@) How many kilolitres per day was this? (Round your answer to 2 decimal places.)

(b) If the dam continued to fill at this rate, use your answer to (a) to calculate how much
water will have flowed into the dam by the end of the year. (Assume there are 365 days
in a year.)

(c) Would it be sensible to use your answer to (b) as a prediction for the amount of water
that will flow into the dam over the year? Give some reasons for your answer.
“Trim and Tasty’ cheese comes in three different-sized blocks:

250 g for $4.50
500 g for $7.42
750 g for $9.76

(@) How many times bigger than the 250 g block is the 500 g block?

(b) If the prices of the 500 g block and the 750 g block were in the same proportion to
the price of the 250 g block as their sizes, what would you expect their prices to be?

(c) Often (but not always), larger sizes of a product have cheaper unit prices. Suggest
a reason why this is the case.
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Open-ended

20 List four supermarket products whose unit price would be usefully calculated per 100 mL,
or per L.

21 Kumar needs 4.5 kg of rice for the students who are attending his cooking classes. It is
available in the following sizes and prices.

500 g for $1.24 1 kg for $2.35 1.5 kg for $3.59 2 kg for $4.52
(@) List at least three different combinations of sizes that would give Kumar 4.5 kg of rice.

(b) Which combination is the cheapest?

Problem solving

Strategy options
e Guess and check.
e Work backwards.

e Test all possible combinations.
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Challenge 4

10
11

12

13

What percentage of whole numbers from 6 to 25 inclusive (i.e. including 6 and 25) are
exact multiples of 67

A 5 B 20 C 25 D 30

The numbers 5, 8, 7 and 3 are written on cards. Where should they be put so that the
following product has the greatest possible value?

(= 0.0

Evaluate 0.12 - 0.1°.

Zain has 2 of a dollar and Katrine has % of a dollar. Together they have:

A $0.95 B $1.00 C $1.05 D $1.10
200 + 2.5 = 80. Therefore, 20 + 0.25 =

A 0.80 B 8.0 Cc 80 D 800

When doing a series of additions using his calculator, Trent noticed that he added 49 095
instead of 49.95. In order to correct his error with a single entry, he should now:

A add 49.95 B subtract 49 045.05
C add 49045.05 D subtract 49 095

A decimal with 2 decimal places is multiplied by a decimal with 3 decimal places. Explain
with number examples how the solution could have:

(@) 5 decimal places (b) 4 decimal places (c) 3 decimal places.

In Felicity’s first six netball games she averaged 7.5 goals per game. If the least number
of goals she scored was 4, what is the lowest possible value for the highest number of goals
she scored?

Four holes are to be drilled along the centre of a strip of metal so that their centres are
2.25 cm apart. The centres of the two end holes are to be 3.35 cm from their corresponding
ends. What is the length of the strip of metal?

O OO0 4§

What is the quotient when 0.01 is divided by 0.002?

Mikaela had her salary reduced by 10%. She was later promoted and her salary was
increased by 10%. If her original salary was $30 000, her present salary is:

A $24300 B $27000 C $29700 D $30000
2009 equals

20.09

A 100 B 10 C 0.1 D 0.01

A town has 5000 residents, of whom 60% voted in a local council election. The result was
that, of those who voted, 37% voted for B, 32% for Q and 31% for R. Under the voting
system, P was elected. The number of residents who voted for P was:

A 1850 B 1110 C 960 D 930
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Chapter review

487hasthree_ sandtwo

When adding or subtracting decimals, it is important to line up the

Maths literacy
decimal places part: whole ratio ratio
decimal point per cent recurring decimal
digit percentage terminating decimal
equivalent ratios place value unit price
part: part ratio rate unitary method

Copy and complete the following using the words and phrases from this list, where appropriate.
A word or phrase may be used more than once.

S.

are created by multiplying each part in the ratio by the same number.

s compare two or more parts of a whole.

A has a finite number of decimal places,a___ has an infinite

number of decimals, in a repeating pattern.

Write in expanded fractional form.

(@) 0.968 (b) 5.0702 (c) 6.005
Write as decimals:

(@) six tenths, five hundredths, two thousandths and four ten-thousandths
(b) eight hundredths, nine hundred-thousandths and three millionths

Write as decimals:

3 8 6 3 2 9
44 — 4 —+ —— b) 50+ 7+ — + —
@) 4+ 10 " 100 " 10000 (k) T 100 " 1000 " 100 000

Write each of the following in expanded word form.

(a) 1.8531 (b) 0.07006 (c) 61.0009

Write the value of the 9 in each decimal as (i) a fraction (i) in words.

(@) 5.091 (b) 0.0659 (c) 25.291

Write < or > in each of the following pairs of numbers to make a true statement.
(@) 3.0427 _____ 3.0274 (b) 0.00995 ___ 0.01

Write in order from smallest to largest.

(@) 0.6055, 0.5506, 0.607 (b) 0.071,0.701,0.71

@ PEARSON mathematics 7 2ND EDITION

6 literally means ‘for every hundred’.
7 Calculatinga__ helps to compare the prices of different sizes and brands
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Copy this number line and show the positions of the following numbers: 0.25, 1.45,
0.09, 2.05.

<&
<

Y

I S e e B e L A S s e s p p s s
0 1 2

Round each of the following to the number of decimal places shown in the brackets.
(@) 4.398 (1) (b) 34.6503 (2) (c) 23.098 (1) (d) 102.4728 (2)
Round the following to the nearest 5 cents.

(@ $41.21 (b) $10.03 (c) $79.97 (d) $98.98
Write each of the following as a single fraction or mixed number in simplest form.

(@ 3.9 (b) 0.62 (c) 2.45 (d) 0.0018

Write the following fractions as decimals, using the correct notation for recurring decimals
if necessary.

@ : ® 5 © @ 13

Calculate:

(@) 23.6+4.79 (b) 3.768 +10.9205+0.77  (c) 6+ 0.408 + 35.025

(d) 10.367 —2.65 (e) 2.082-0.394 (f 7-2.2198

Find the following products.

(@) 3.376 x4 (b) 2.99 x 35 (c) 6.09x33

(d) 23.6x2000 (e) 0.548 x 300 (f) 0.069 x50

(@) 0.6x0.9 (h) 0.009 x 0.04 () 52x3.8

Calculate the following. Round answers to 3 decimal places where necessary.

(@) 10.32+4 (b) 7.028 +7 (c) 3.75+8

(d) 480.6 +2000 (e) 8.23+500 (f) 54.63+300

(9) 0.48+0.04 (h) 1.2+05 (i) 11.9+0.002

Write the following fractions as percentages.

@ = ) 2 © @ 2

Convert the following decimals to percentages.

(@) 0.38 (b) 0.96 (c) 3.55 (d) 0.09 (e) 3.234 () 0.5432
Calculate the following percentages.

(@ 40% of $60 (b) 15% of 85 L (c) 83% of 200 m (d) 12.5% of $600
Write the following results as percentages, rounding answers to 1 decimal place if necessary.
(@ 13 out of 20 (b) 35 out of 70

(c) 14 out of 40 (d) 28 out of 30

There are 56 grapes and 64 berries in a fruit bowl.
(@) Write the ratio berries: grapes in simplest form.
(b) Write the number of grapes as a fraction of the total number of fruits, in simplest form.

(c) Write the number of berries as a percentage of the total number of fruits, to the nearest
whole number.
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21 (a) A 10 kg box of tomatoes costs $23.50. Use the unitary method to calculate the cost
of a 3 kg box.

(b) If a 250 g block of cheese costs $7.85, find the unit price (the price per 100 g).

Understanding
22 Write the populations of the following countries as whole numbers.
(@) China: 1.381 billion (b) India: 1.32 billion
(¢) Indonesia: 259.9 million (d) New Zealand: 4.56 million

23 An employer wants to buy each of her staff a uniform. If each uniform costs $75.59,
how much will the uniforms cost:

(@) for 40 staff (b) for 100 staff?

24 Kayla bought the following items: a $30 T-shirt discounted by 10% and a $60 pair of jeans
discounted by 40%.

(@) Calculate the dollar value of each of the discounts.
(b) Subtract the discount amount to find how much Kayla paid for each item.

25 (a) Which is better value for money: a 250 g jar of honey for $2.98, or a 400 g jar for $4.23?
(b) The 250 g jar goes on special for $1.98. Does this change your answer to (a)?

(c) Give reasons why people might prefer to buy a certain size or product, even though
it doesn’t have the cheapest unit price.

26 A salad dressing is made by mixing oil and vinegar in the ratio 3: 1.
(@) How much oil should be mixed with 25 mL of vinegar?

(b) Sam mixes 60 mL of oil with 40 mL of vinegar. Is this an equivalent ratio to the one
given above? Demonstrate your answer by writing it in simplest form.

27 In a diving competition, Claudia needed a score of 52 or more to take first position. For
her final dive she chose a dive with a degree of difficulty of 2.7. The scores she received
from the judges were 7.0, 8.0, 7.5, 8.5, 7.5, 8.0 and 8.0.

(@) Remove the highest and lowest scores and calculate the average of the remaining
five scores (add them up and then divide by 5).

(b) Calculate the ‘three-judge total” by multiplying this average by 3.
(c) Calculate her final score by multiplying the ‘three-judge total by the degree of
difficulty. Did she do well enough to win?
Reasoning
28 Tim buys 6 individual cans of drink for $0.87 per can.
(@) If he pays in cash, find the total cost of the cans.
(b) A pack of 6 cans costs $4.80. How much could Tim have saved by buying the 6 pack?
(c) What is the individual cost of the cans in the 6 pack?
(d) Tim needs to buy 40 cans for a party. What is the cheapest way to buy them?

29 There must be at least one supervisor for every 12 children at a childcare facility. If there
are 54 children booked in for a day, how many supervisors will be needed? Give a reason
for your answer.
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30 Sally is shopping for shoes. She has found the pair she wants in two different stores.
Store A has them priced at $65, with a‘take 25% off’ tag on them. Store B has them .
priced at $75, but the store is having a’30% off everything’sale. Where should Sally
buy her shoes? Explain your choice by showing the relevant calculations.

Numeracy practice 4

Non-calculator
1 Which number is greater than 0.06?
A 0.0069 B 0.007 C 0.05 D 0.1

2 Geraldine buys 400 snack bars for the school camp. If each bar costs $0.64, how much
would Geraldine pay for the 400 bars?

A $25.60 B $256 C $404 D $25600
3 What is the answer to 5.4 + 0.9?
A 0.06 B 06 C 6.6 D 6
4 20% of a class have the flu. The class has 25 students. How many have the flu?
A 4 B 5 Cc 10 D 20

Calculator allowed

5 A pack of 10 candles costs $4.60.
A pack of 6 costs $3.20.
You need to buy 22 candles.

What is the least amount you can pay?

6 The price of grapes at the supermarket is $14 per kg. If Jack paid $3.50 for his grapes, how
many grams did he buy?

A 025¢g B 25¢g C 100g D 250g

7 Lucyisadding arow of square tiles across R
the top of a mirror. Each tile is 4.5 cm el ‘ ‘
wide. The mirror is 56 cm wide. Lucy & $

wants to tile right across the top, with no
gaps between the tiles. What calculation
should she do to work out how many tiles
she needs?

A 45+56 B 56+45 C 56+45 D 45x56

8 The material for the curtains in the classroom costs $21.30 per metre. 8.4 m is needed.
How much will the material cost?
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Mixed review

Fluency

Write the following fractions in simplest form.
12 15 48 20
e b) = 20 d) =
(@) 10 (b) 50 () Gl (C) 65

Write a positive or a negative integer to describe the following.

(@) a withdrawal from a bank account of $74 (b) a weight gain of 3 kg

(¢) 215 m below sea level (d) an increase in length of 8 m
For each of the following numbers:

(i) use a factor tree to find the prime factors

(i) write the number as a product of its prime factors, using index notation.

(@ 76 (b) 108 (c) 250

Calculate approximate answers to the following by rounding to a convenient multiple
of 5 or 10.

(@ 238x21 (b) 107 x 31 (c) 478 =39 (d) 604 =153

For each pair of fractions, determine which one is larger, then write a > or < symbol
between them.

@ 2 : ® ; © 1 :
Find:

(@ 0.45x0.6 (b) 45.9+3 (c) 43.5+0.1
Calculate the following by first writing a single symbol between the integers.
@ -1+(5 (b) 3-(-11) (€ -6-(+4)

@) 9+(-17) (e) -8—(-14) f 21— (+30)
Write each of the following as a fraction in simplest form.

(@ 0.32 (b) 1.24 (c) 3.237

Write the following in index form.

(@ 7x7x7x7 (b) 4 squared

() 2%x2x3%x3x3 (d) 11 cubed

Find the lowest common multiples of the following numbers.

(@ 5and6 (b) 3and 6 () 2,3and5
Write < or > between the following pairs of numbers.

(@ 5 3 (b) 4 -11 (c) 7 0
Find the HCF of the following numbers.

(@ 12 and 30 (b) 16 and 40 (c) 24 and 60
Calculate the following. Write your answers in simplest form.

@ :+3 B 13+23 © 23 @ 3;-23
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Understanding

14

15

16

17

18

19

Use an appropriate mental strategy to calculate the following.
(@ 29x7 (b) 44x11 (c) 13x15
(d) 260 +4 (€) 2x4x7x5 (f) 440+38

Erin calculates that she needs 9 lots of 0.35 m of ribbon for her textiles project. She wants
to round up to the nearest metre so that she makes sure she has enough.

(@) Calculate how many metres she should buy.

(b) If the ribbon costs $0.75 per m, how much will she pay?

Write (i) a fraction in simplest form and (ii) a percentage to represent the following situations.
(a) 12 black jelly beans in a bag of 40

(b) 120Year 7 students in a school of 520 students

A 250 g serve of soup contains 7 g of fat. Calculate the amount of fat contained in:
(@ a500 gserve (b) a50 gserve (c) a150 g serve.
7 pizzas were each sliced into 6 equal pieces.

(@ If 42 pizzas were eaten, how many slices is that?
(b) How many slices are left over?

Camilla is on an athlete’s diet where 2 of her daily energy must come from carbohydrates,
}1 from protein, and the rest from fats. Her daily energy allowance is 9600 k].

(@) Calculate how many kJ of carbohydrates she must have every day.
(b) Calculate how many kJ of protein she must have every day.

(c) What fraction of her daily k] intake is fat?

20 Explain why 3% =9, but 3x 2 = 6.
Reasoning
21 Alighting display in the city has a set of blue lights that flash every 6 minutes, and a set of

22

23

24

25

red lights that flash every 8 minutes. How many times an hour will the lights flash together?

There is a large block of chocolate sitting in the Williams family pantry. Chloe breaks off
and eats %, and returns the rest. Later, her brother Eamon breaks off and eats % of the rest.

(@) What fraction of the original block is left?
(b) If the original block contained 54 squares of chocolate, who ate more, Chloe or Eamon?

Shania surveyed 130 Year 7 students to find out which charity they wanted to fundraise
for. Shania reported back to the Student Council that 65% of the Year 7 students wanted
to support Oxfam.

(@) Whatis 65% of 130?

(b) Considering that you are working with numbers of students, what is‘strange”about
your answer to (a)?

(c) What might have been the actual number of students who said they wanted to
support Oxfam? Explain how Shania obtained her figure of 65%.

How many whole numbers lie on the number line between % and % ?

Jetf has 46 footy cards in his collection. His little brother Joseph has half as many in his
collection, while his friend Shahin’s collection is twice the size of Jeff’s. How many more
cards has Shahin than Joseph?

»
N

3.7

3.7
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Algebra

Algebra rules my kitchen! Can algebra help
you cook the perfect pancake?

A mathematics lecturer at an English
university has published a formula she
believes will crecte the perfect pancake.

Dr Ruth Fairclough included every detail that
could affect the quality of the pancake in her
formula. She says that the most important
factor, apart from the batter’s recipe, is the
frying pan'’s temperature.

The formula is:

P 100 10L-7F+ C(Sk—EC) + T(m-T)

where

P =the pancake score

L = number of lumps in the batter
C = batter consistency

F = flipping score

k =idedal batter consistency

T = temperature of the pon

m = ideal temperature of the pan

Why learn this?

S = length of time the batter stands before
cooking

E =length of time the cooked pancake sits
before being ecten.

The closer you get to 100, the more delicious
the pancake. Yum!

Forum

Would you use this formula to make
poncakes at home?

Would a chef in a restaurant use
this formula?

Where would you use a formula around
the home or in the garden? Who would use
formulas in their work?

Algebra is a mathematical language. It uses letters and symbols to communicate general
rules, describe patterns and solve problems. Algebra can help engineers to calculate
stress forces on bridges, architects to design environmentally friendly buildings, nurses

to calculate the correct doses of medicine and accountants to calculate how much tax

needs to be paid.

After completing this chapter you will be able to:
e write and simplify algebraic expressions using pronumerals

¢ use a flowchart to describe algebraic rules

e generate tables of values using rules given in words or algebraic formulas
e change rules expressed in words to algebraic formulas using pronumerals

e substitute values into formulas

e use algebra to describe patterns and to solve problems
¢ use tables of values to plot points on a Cartesion plane
e use rules to plot points and to draw linear graphs

e interpret point and line graphs.
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Recall

Prepare for this chapter by attempting the following questions. If you have difficulty with a
question, you can download a Recall Worksheet from the eBook or the Pearson Places website.

1 Find the value of the [_] in each of the following number sentences. Where the [_] appears
more than once in a number sentence, the same number must be used.

(@ 3+7=[]+5 b) 5-1=2x[] () 3+[]+4=[]x8
d 5-4+[]=5 (e) 10+[]=5 M [Ix[]=16
2 (a) Multiply each of the following by 11 and subtract 3 from your answer.
Q) 4 (i) 10 (iii) 200
(b) Multiply each of the following by itself and then take 6 from your answer.
Q) 4 (i) 10 (i) 8

3 Write the following sentences using only numbers, the operations (+ —, %, +) and equals (=).
(@) The sum of eleven and seventeen is twenty-eight.
(b) The difference between nine and seven is two.
(¢) The product of three and four is twelve.
(d) The quotient of sixteen and eight is two.

4 Write the following sentences using only numbers, the four operations and brackets.
Then, use the order of operations to find the answer.

(@) Take the number six, multiply it by two, and then subtract four from it.

(b) Add five to the number ten, then divide what you get by five.

(c) Multiply the sum of six and five by three.

(d) The difference between twenty-three and twenty-one is multiplied by twelve.

5 Decode the following by writing the letters b 4
contained in each grid square. 4| a ¢ €
(@) The fastest living creature 31 f]lglh|i]|k

E2 E4 A1 E4 B3 A1 D3 C2 E4

A3A4A2C4D2C2 2|l jminjo/lp
(b) The largest land carnivore 1T r|s|t]luly

E3D2D4 D3 A4 E3 B4 E4A4Al

Exploration Task

You can download this activity from the eBook
or the Pearson Places website.

Areas of rectangles

In this activity, you will investigate how the area of
a rectangle can change as its dimensions change.
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Pronumerals
and variables

The meaning of ‘x’ (or ‘'n’ or ...)

Algebra is a language used by mathematicians to communicate
mathematical ideas and information clearly. To become a mathematician,
you need to learn the language in the same way that you learn any other
language. You will begin this study of algebra by learning words and

e

algebraic conventions (rules that everyone agrees to follow) that will help  / The word ‘alcebra’ \
e word "algebra’ comes

| from al-jabr, an Arabic word
meaning ‘to put back together’.I

|
you to read, speak, write and understand mathematics. |
|

Algebra is used to write general rules to describe patterns found with [
numbers and solve problems using these rules.

Writing algebra

® Pronumerals are letters or symbols used for numbers with values that . =
you don’t know or that may change. Pronumerals represent (stand for) &
a number, the same way that pronouns in English’stand for’a noun. V.&'»

* An unknown is the actual number that the pronumeral represents.
¢ A variable describes the unknown number if its value may change.

Using algebra, you can use x as a pronumeral to
represent an unknown number of lollies in a packet.
If the number of lollies in the packet can vary, x is
called a variable.

If you are given 3 extra lollies, you now have
x + 3 lollies.

If you buy another identical packet of lollies,
you have x + x, or 2 X x lollies.

If you have 2 identical packets and 3 extra lollies,
you have 2 x x + 3 lollies in total.

When you have different variables, you need to use
different pronumerals. For example, if you represent
the number of students in a class with the pronumeral
s, you need to use a different pronumeral, such as t, to
represent the number of teachers in the class. The total
number of students and teachers in the class is the sum of the two unknowns and can
be written as s + . Any two letters can be used to represent the number of students,
so the number of people in the class could be written as x +y or p +r-.
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Algebraic conventions

Mathematicians like to write algebra as simply as possible, so they have decided that it is
okay to leave out thex’sign between a number and a pronumeral and between different
pronumerals. That means you can write 2 X 1 as 2n and x X i as xy. It has also been agreed

that a’+’sign can be replaced by a fraction bar, so n + 2 is written as g Decisions like
this are called algebraic conventions. They ensure that all mathematicians use the same
mathematical language. Some conventions that are used in algebra are listed below.
e [eave out the X’ between a number and a pronumeral and between different
pronumerals (e.g. 2 X n is written as 2n and x X i as xy).
* Replace + with a fraction bar (e.g. n + 2 is written as g).
e Numbers are always written in front of the pronumeral (e.g. x x 2 is written as 2x).

¢ When multiplying more than one pronumeral, write the letters in alphabetical order (e.g.
fxaxcxeis written as acef).

Brackets show that addition or subtraction needs to be done before multiplication
or division. They change the order of operations.

Brackets can be left out when using a fraction bar; e.g. (a + b) + 2 can be written as %} :

* When a pronumeral is raised to a power, use the same notation as for numbers
(e.g.2x 2 x 2 x2=2%s0 you would write ¢ x ¢ X ¢ x ¢ = ¢* and p squared as p?).

Numbers are usually written last in an expression (e.g. 6a + 7).

When working with variables, the same words are used to describe the four operations as
when working with numbers:

+ | add, sum, total, plus, altogether, more, gain

— | subtract, less than, minus, difference, take away, loss

x| multiply, product, lots of, times, groups of

+ | divide, quotient, share equally, how many, split into

The order of operations, including the use of brackets, is also the same.

Worked example 1

Write the following situations using algebra.

(@) Simon has x fish in his aquarium. He buys 10 more. How many fish does he have now?
(b) There are r cards in one pack. How many cards are there in three identical packs?

(c) Sonia has 7 dollars in her bank account. She withdraws $100. How much money is left
in the account?

(d) There are d biscuits in a packet. Half of them are eaten. How many are left?

(e) AKkitchen cupboard contains x plates and w bowls. What is the total number of plates and
bowls in the cupboard?

Thinking Working

(@) ‘More’ means add onto the unknown (a) Number of fish now = x +10.
amount (add 10 to x).

(b) Multiplication is used to find ‘lots of’ (b) Number of cards in 3 packs = 3r.
the unknown amount (multiply r by 3).
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(c) “Withdraw’ means subtract from the
unknown amount (subtract 100 from 7).

(¢) Amount of money left in Sonia’s account
=$(n—-100).

(d) ‘Half’ means divide the unknown
amount by 2 (divide d by 2).

(d) Number of biscuits left = g

(e) ‘Total’means add all the unknown
amounts together (add x and w).

() Number of plates and bowls = x + w.

Worked example 2

Write each of the following using algebra.
(@) The product ofe, fand 7.
() The sum of x and 5 is multiplied by 3.

(b) cis divided by 4, then 1 is subtracted.

Thinking

Working

(@) ‘Product’ means multiply. Write the
number first, then the pronumerals in
alphabetical order with no multiplication
signs between them.

(a) exfX7=7XeXf
=7ef

(b) Division is done first, then subtraction.
Use a fraction bar to show division.

(b) c+4—1=2S_1

NI

(c) Addition is done first, then multiplication.
Brackets are needed to show this order
of operations.

(c) 3(x+DH)

(R Pronumerals

and variables

Navigator

1,2,3,4,5,7,9,10,11,12,13, 1,2,3,4,5,6,7,8,9,10,11,12, 2(e-), 3,5,6,7, 8,10, 11,13,
14, 15,17, 18 13, 14,15, 17,18,19 14, 15,16, 17, 18, 19
Fluency

1 Write the following situations using algebra.

(@) There are p books in Jacob’s locker. Jacob takes out 3 books he needs to use in his class.

How many books are left in his locker?

(b) There are k people in the line for concert tickets. Nine more people join the end of the
line. How many people are lined up now?

(¢) There are v chocolates in one box. How many chocolates are in 12 identical boxes?

(d) A group of four people won a prize of a dollars, which they shared equally. How much

did each person receive?

(e) Kyle has d footy cards in his collection, while Khalid has e cards in his. If they combine
their collections, how many cards do they have altogether?

Answers
p.673
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m 2 Write each of the following using algebra.

(@ xplus3 (b) x minus 6
e N (c) sumofzandp (d) x take away 4
: o
i tsoqurjwaJlltri]S;itn Eyi?:éhﬂfs ! (e) the difference between a and b () 7lotsof t
N~ — - (9) g groups of 5 (h) fsplitinto 5

(i) sharey by 6 then add 5

() The sum ofr, s and t is divided by 3, then 11 is added.
(k) yis multiplied by itself, then 20 is added.

() xissquared, then multiplied by 8.

3 Write the following situations using algebra.

(@) A farmer had c chickens and bought 5 more chickens. How many chickens does the
farmer have now?

(b) If an athlete trained for x hours in the morning and 2 hours in the afternoon every day,
how many hours did she train each day?

(c) David put m marbles in his pocket. He had a hole in his pocket and lost 6 marbles.
How many marbles does he have now?

(d) Eva’s apple tree had a apples before she picked 3 apples and ate them. How many
apples are left?

(e) If each sports team has p players, then what is the total number of players needed
to make 7 teams?

() Each chicken produces e eggs every week. What is the total number of eggs produced
by 26 chickens in a week?

(9) There are p coloured pens in a bucket. The pens are to be shared equally by 5 students
in a class. How many pens does each student get?

4 Nadine has 7 bags with x lollies in each bag, plus 9 extra lollies. The total number of lollies
Nadine has altogether can be written using algebra as:

A x+7+9 B 7x+9 C %x+7 D x/+9
5 The sum of zand 6 is divided by 2. When written using algebra it is:

A z+3 B §+6 C z+6+2 D 2—3—6

6 How can this number sentence be written using algebra?
“The sum of 7, x and y is divided by 4, then has 7 and g added to it.”

A r—-——-—-—-—-wi"' +7+qg B r+x+y+7+qg C r+x+%+7+q D r+x+y+4+7+g¢

Understanding
7 Write each of the following using algebra. Use brackets where necessary.
(@) 1isadded to a number 1, and the result is multiplied by 5.
(b) 21is added to a number d, and the result is divided by 9.
() The sum of two different numbers, a and b, is multiplied by 12.
(d) 3 is subtracted from the product of two different numbers, m and 7.

8 There are x people standing in line at the post office. Half of them leave, thinking they will
come back later.

(@) How many people are in the line now?

(b) Three other people walk in and join the line. How many people are in the line now?
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10

11

12
13

(@) What is the cost of d metres of timber, if it costs $6 per metre?

(b) What is the cost of t kilograms of oranges, if they cost
$2.50 per kilogram?

What is the cost to hire a car for 3 days, if the rental cost is
d dollars per day plus an administration fee of $50?

What is the cost of hiring the community hall for x hours,
if the rate is $55 per hour, plus a one-off charge of $300?

What is the cost of buying b movie tickets, at v dollars per ticket?

The cost of 1 desk is t dollars, and the cost of 1 chair is s dollars.
12 new desks and 24 new chairs are bought for a classroom.

(@) What is the total cost of the desks? (b) What is the total cost of the chairs?
(c) What is the total cost of the furniture?

Reasoning

14

15

16

17

Open-ended

18

19

Christina makes candles. For every candle she uses 1 jar (), 2 wicks (w) and 50 g of candle
wax (c). Use algebra to write the requirements to make 1 candle.

A purse contains 1 5-cent coins and r 10-cent coins. There is no other money in it.
Use algebra to write:

(a) the total value in cents of the 5-cent coins in the purse
(b) the total value in cents of the 10-cent coins in the purse
(c) the total value in cents of the money in the purse.

Emma makes and sells stationery gift packs. Her small pack has m pens, n pencils,
g note pads and 1 eraser.

(@) Her large pack has twice as many of each item. Use algebra to write:
(i) the total number of items in the small pack
(i) the total number of items in the large pack.

(b) Emma needs to make up 3 small and 2 large packs. Use algebra to write the number
of pens that she will need altogether.

(@) The length of a rectangle is 5 cm longer than its width. If w represents the width
of the rectangle:

(i) write the length of the rectangle using w as the variable
(i) draw a rectangle and label each side using w as the variable.

(b) Write, in terms of w, the total distance around the rectangle (the perimeter).

(@) Draw a diagram that could be represented by 3x + 5.
(Hint: Look at the‘lolly bag’ diagrams on page 261.)

(b) What kind of diagram could you draw to show i—;?
Draw a diagram, adding any necessary descriptions or labels.

Rory’s grandma says she is twice as old as the combined ages
of Rory and his dad. Rory is r years old and his dad is d years old.

(@) Write Grandma’s age using algebra.

(b) Write some possible ages for Rory, his dad and his grandma,
if Rory is in primary school.
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Terms,
expressions
and equations

The language of algebra
Here are some more mathematical words that you need to know when using algebra.

Constants

A number by itself is called a constant.

Here are some examples of constants: 2, 9, -37, %, 4.6

Terms

Terms have one or more pronumerals, or may be just a number. mn means m x n and is the
same as 1 X m or nm.The pronumerals are often multiplied by a number that is written first.

Here are some examples of terms: 5a, 7q, 3pr, z, abc, 4, —%, -2.32x

Coefficients

The number written in front of a pronumeral is called the coefficient. The sign of the number
is included. For example, in 9x, the coefficient of x is 9. In 9x — 3y, the coefficient of y is -3.

Expressions
Expressions are made by adding terms. The expression 5a + 7g —12 has three terms.
Expressions can also consist of just one term, so 5a or 4 could each be called an expression.

In section 5.1, we wrote x + 3, 2x and 2x + 3. These are called algebraic expressions. Here are
some more examples of expressions: 5a + 7q, 5a + 7q — 12, 9xy — z, 2(p — 7).

Equations

Equations contain an equals sign. They are made by writing two expressions equal to
each other.

Equations have a left-hand side (LHS) and a right-hand side (RHS) on either side of the
equals sign.

Here are some examples of equations: 9xy +z=17,y=6h,2(p-7)=p+10

3ay— 722 +5=16+x
¢ This is an equation because it has an equals sign.

* x, y and z are pronumerals that represent variables.

3 is the coefficient of xy and -7 is the coefficient of 2.

3xy — 72> + 5 and 16 + x are expressions.

3xy, -7z%,5,16 and x are all terms.

5 and 16 are constants.
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Representing situations using algebra

When using algebra to describe practical situations, it is very important to define all the
variables you are going to use so you know what they represent. For example, you may not
know the cost per kilogram of apples and bananas, so they are the variables you need to
define.You do know that 3 kg of apples and 2 kg of bananas were purchased and $15.20
was spent. If you define the cost of apples per kilogram as x ($) and the cost of bananas
per kilogram as y ($), then you can write:

* 3xas the cost of apples ($) e 2y as the cost of bananas ($)
e 3x+2y=15.2 as the equation ® (3x+2y) and 15.2 as the total cost of the fruit ($).
In this situation, there are examples of:

a constant: 15.2 expressions:  3x + 2y, 3x, 2y
pronumerals:  x, y an equation: 3x+2y=15.2
terms: 3x, 2y,15.2

Worked example 3

For 3p +4q —8pg=7+2r

(a) state whether this is an equation or an expression
(b) identify the coefficient of pq

(c) list all the variables

(d) write any constants

(e) list all its terms.

Thinking Working

(@) Is there an equals sign? If yes, then it is (a) Itis an equation.
an equation.

(b) Look for the number in front of pg. (b) Coefficient of pq is -&.
Include the sign.

() Look for all the different lettersused and  (c) p, q and r are the variables.
list them. (Note that pgq is a product of p

and g.)
(d) Look for a number by itself. (d) The constant is 7.
(e) Look for all the parts of the equation (€) 3p, 4q,-8pg, 7 and 2r are the terms.

separated by addition or subtraction.

Worked example 4

For the following situation:

(a) identify the variables

(b) define each variable using the given pronumerals
(c) write an equation.

A farmer has a number of sheep, x, and a number of ducks, y, in a paddock. There are five
times as many sheep as ducks.
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Thinking Working

(@) Identify the variables. (a) The variables are the number of sheep
and the number of ducks.

(b) Define the variables. (b) Let x=the humber of sheep.
Let y =the number of ducks.
(c) Write the equation. (Multiply y by 5 (c) x=Dby
to get x.)

® An algebraic expression may have one term or it may be made up of two or more terms
that are added or subtracted.

* An equation uses an equals sign to show that one expression has the same value as
another expression.

() Terms, expressions
and equations

Navigator
1,2,3,4,5,6(a, d),7(@c),8 1,234,567, 8,9 2,3, 4 (column 2), 5, 6, 7, 8, 9
Fluency
1 Match the following algebraic expressions with the most appropriate mathematical word.
(@ 6 (b) 7x+2y () y+3=3x-8
A expression B constant C equation

m 2 For each of the following:

(i) state whether it is an equation or an expression
(i) identify the coefficient of x
(i) list all the variables
(iv) write any constants
(v) list all the terms used.
(@ 2x+3y—-7+4z (b) 32 —4x=3xy +4z
(c) 2xy—3x>=9-23x (d) 6—x+8y—4dxy
m 3 For each of the following situations:
(i) identify the variables
(ii) define each variable using the given pronumerals
(iii) write an equation.
(@) The number of boys, x, in the class is three times the number of girls, y.
(b) Fredis g years old. This is one less than three times James’s age. James is h years old.

(c) At the market, an apple costs $m and a pear costs $n. Two apples cost the same as
three pears.
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(d) Akilogram of potatoes costs $a and a watermelon costs $b. Three kilograms of
potatoes and a watermelon cost $5.20.

(e) The distance, , to Ranko’s house is 5 km more than the distance, s, to Skye’s house.

() You have v plants and w pavers. To make a path around a row of plants, you need to
have twice as many pavers as you have plants plus 6 extra pavers.

4 Answer true (T) or false (F) for each of these statements.

(@) 6yisaterm (b) 7y —9is an equation
(c) y="7xisaterm (d) abisaterm

(e) r=>5t—9is an expression () cd + 4 is an expression
(9) w=s—>5bisan equation (h) 6gis an equation

(i) rs=sr () 7—6xzy=7-6yxz

5 Which expression below matches the instruction given in each case?
(@) Choose a number and add any other number to it.
A 6+a B u+o C c+9 D a+b+1
(b) Choose a number and multiply it by any other number.
A a-b B 7a C 4ab D ab
(c) Choose a number and multiply it by three, then subtract any other number.

A 3a-1 B 3n-y C 3m-3 D 3t

(d) Choose a number and multiply it by two, add any other number, then subtract thirteen.

A 2f+2d-13 B 2mn-13 C 2w+g-13 D a+b-13
(¢) Choose a number and add it to any other number, then multiply the answer by nine.
A 9xy B 9x+y C 9x+y D 9+uxy

() Choose a number and multiply it by ten, choose any other number and multiply it by
four, then add the two answers together.

A w+v+10+4 B 14(v+w) C 100 +4w D 40vw
Understanding
6 (a) Abottle of mass 120 g contains 25 tablets. The total mass of the bottle and tablets
is195 g.

(i) If the variable is the mass of a tablet, use a pronumeral to represent the variable.

(i) Write an equation you would use to find the mass of a tablet.

(iii) What is the mass of each tablet?
Hint: Determine the mass of the 25 tablets first.

(b) Half of Mei Lee’s age is the age she was 8 years ago.
(i) If the variable is Mei Lee’s age, use a pronumeral to represent the variable.
(i) Write an equation you would use to find Mei Lee’s age.
(iii) What is Mei Lee’s age now?
(¢) In 10 years’time, Beth will be half of her dad’s age now.

(i) If one variable is Beth’s age and the other variable is her dad’s age,
use two pronumerals to represent these variables.

(i) Write an equation you would use to find Beth’s age now.
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(d) Inaball game, a goal is worth 8 points and a penalty goal is worth 1 point. At a match,
one team scored 100 points.

(i) Define the variables and represent them with pronumerals.
(i) Using these pronumerals, write an equation you would use to show the
team’s score.
Reasoning

7 A family on holiday travelled a certain distance on the first day. The next day they were
able to travel twice as far as on the first day. On the third day, they travelled 480 km further
than on the first day.

(@) Define the variable.
(b) Write an expression to show the distance travelled on the second day.
(c) Write an expression to show the distance travelled on the third day.
(d) If the distance travelled on the third day was three times the distance they travelled
on the first day, write an equation to show this situation.
Open-ended

8 In Australian Rules football, a goal is worth 6 points and
a behind is worth 1 point. A team has scored 114 points.

(@) Define any variables you may need to use.

(b) Using these variables, write an equation for the
number of points scored.

(c) Find at least three different ways that the 114 points
could have been scored.

9 A plain cake mixture (c) includes the following
ingredients: flour, water, sugar and eggs. The amount
of flour used is twice the amount of sugar. For every
150 g of sugar, you need one egg and 50 mL of water.

(@) What are the variables in the recipe?
(b) What is the formula for the recipe?

(c) If you are given 3 kg of flour, how much sugar, eggs and water do you need?

We all want ice-cream!

Summer had arrived and four e Milad had strawberry but not ¢ Neither of the people who had
industrious people decided to sell chocolate, while Siham did not vanilla had chocolate.

ice-creams at their local beach. have vamilla. « No person had two of the same
In total, there were four flavours ¢ One person who had mint also flavour, no two people had the
and each person had 2 different had chocolate. same two flavours, ond nobody
flarvours. had the flavour that starts with

e One person who had vomilla e ¢ )
e Chanli had vanilla, also had strawberry. e S Lt O RSt SR,
Can you tell who had which

e Vanessa did not have mint. ¢ One of the people who had i
flavoured ice-cream?

chocolate had no mint.
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Using rules

Relationships

One of the main uses of algebra is to describe a relationship between two or more
variables. A relationship means that the variables are connected in some way so that
changing the value of one affects the value of the other.

Consider the following examples. Identify the two variables (values that can change) and
decide whether a relationship exists between them. Does changing the value of one cause the
other to change?

The number of blocks of chocolate The number of houses being built,
bought, and the total cost of and the number of bricks the
the chocolate. builder will require.

The number of students sharing a The number of animals in a zoo
packet of lollies, and the number enclosure, and the amount of space
of lollies each one receives. each one has to move around in.

Rules and flowcharts

Relationships are described by a rule or set of instructions that tells you how to calculate one
variable if you know the other.

For example, if one block of chocolate costs $4, the rule for calculating the cost of several
blocks of chocolate would be:

‘Multiply the number of blocks of chocolate you are buying by 4’.

Flowcharts are step-by-step instructions for performing a task. They are used in industry to
show the sequence of steps in building a product, such as a car on an assembly production
line. Flowcharts are also used to write computer programs.
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You can use a flowchart to represent the cost of the chocolate.

There are different ways of writing flowcharts, but in mathematics it is usually written as:

X 4 x4

VR VIR
n 4n or n C

Reading from left to right, this flowchart means: “Take the number of blocks (1) and multiply
them by 4 to get the total cost (C)".
Rules using algebra

Rules can be written in words, but it is much quicker to use algebra. Written in algebra, a rule
for the cost of the chocolate would look like this:

C=4n

where C = total cost of the chocolate
and n = the number of blocks of chocolate bought at $4 a block.

You can use a table of values to show the cost of buying different numbers of blocks of chocolate.

Number of blocks, n | 3 71 8|5 0
Cost, C 12 128 132201 0O

Each of the numbers in the top row of the table has gone through the flowchart (been
multiplied by 4) to get the number in the bottom row.

X 4 X 4 x 4 x 4 x 4

TN TN TN TN TN
3 12 7 28 8 32 5 20 0 0

Creating rules

If you choose any two pronumerals, such as x and y, you can create different rules that connect
them by constructing different flowcharts.

For example, the rule “y is equal to x plus 2" would have the flowchart:

+2 +2

N N
x x+2| or x Y

Written in algebra, the rule is: y =x + 2.
A ‘table of values’for the rule could look like this: | x | 4 | 10 | 6 9 | 2
y|6|12]8[11] 4

The numbers in the bottom row of the table (y-values) are the result of adding 2 to each of the
numbers in the top row of the table (x-values).

Some rules are two-step rules; for example, the rule’to get y, multiply x by 3, then add 5"would

X 3 +5 X 3 +5

N N N N
have a flowchart that looks like this: | x 3x 3x+5|or| x 3x Yy

Written in algebra, the rule is: y = 3x + 5.

A table of values for this rule could look like this: | x | 1 | 4 71 2
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X 3 +5

N R

1 3 8 or 3x1+5=8
X3 +5
YR Y

4 12 17 or 3x4+5=17
X 3 +5
VR VY

7 21 26 or 3x7+5=26
X3 +5
VR N

2 6 11 or 3x2+5=11

Worked example 5

For each of the following rules, draw a flowchart, write the rule using algebra, and complete

the given table of values.

(@) yisequal to x divided by 4.

X

2016 4 |12 |10

y

(b) 21is added to the product of x and 5 to get y.

X

2

5

4

3

0

y

Thinking

Working

(@ 1

Decide how many operations are
performed on x, what operation(s)
they are and in which order

(one operation, + 4). Draw the
flowchart.

Write y on one side of the rule. On
the other side, show the operations
being performed on x (that is, i ).

For each value of x in the table, apply
the rule by passing it through the
flowchart (divide it by 4).

(2)

10

2.5

(b) 1

Decide how many operations are
performed on x, what operation(s)
they are and in which order

(x5, then + 2). Draw the flowchart.

Write y on one side of the rule. On
the other side, show the operations
being performed on x (5x + 2).

For each value of x in the table, apply
the rule by passing it through the

flowchart (multiply by 5, then add 2).

Dx

12

27

22

17
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Using brackets
Brackets may be needed to show the correct order of operations.

For example, if the rule is“y is equal to twice the sum of x and 4/, then the flowchart would
look like this:

+4 X 2

VR R
X x+4 2x+4)

The rule written in algebra would be: y = 2(x + 4)

Brackets are needed to show that the addition is done before the multiplication.

Using rules

Navigator
1 (af), 2, 3, 4,5 (a-f), 6 (a=d), 7, 1,2 (column 1), 3, 4 (column 1), 1 (column 2), 2 (column 2), 3 (c),
= 8,9, 11 (a), 12, 14, 15 5(a-g),6,7,8,9,10,11,12,14, 4,5,6,7,8,9,10, 11,12, 13, 14
15
Fluency
1 Draw a flowchart to represent each of the following rules.
@ y=x+2 (b) J‘C‘j-z‘%:]/
() z+3=x (d) y=x2
e y=x-5 U] C=5%3
@ y=73 (h) w=12+2

m 2 For each of the following rules, draw a flowchart, write the rule using algebra, and
complete the given table of values.

. . (@) yisequaltox plus 2. (b) To find y, subtract 5 from x.
i\ e j x [138]11] 7281 x| 6[18]9[85]5
Yy Yy
(c) To find y, double x. (d) yisequal to x divided by 3.
x | 2 34]10 |11 |101 x |18 1121309 | 0
Yy Yy
(e) yisequal to 3 subtracted from the () To find y, add 5 to x, then divide
result of x multiplied by 5. by 10.
x| 4120|5120 x | 5125|4510 ]33
Yy Yy

(9) To find y, divide x by 2, then subtract 1.  (h) y is equal to x multiplied by itself.

x |10 6 | 24| 9 | 15 x| 3|11 7| 6 |10
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3 Choose the correct algebraic rule given in each case.

(@) yisequal to the sum of x and twelve.

A y=x+12 B y+12=x C y=1% D yzé
(b) To get y, subtract 50 from x.
A y=x-50 B y=50-x C y=xx50 D y=x+50

(c) To get y, add thirteen to x, then multiply by nine.
A y=x+9x13 B y=xx13)+9 C y=x+13x9 D y=9x+13)

4 Write the rule in algebra shown by each of these flowcharts. Make sure you use brackets
where necessary.

(a) x4 -9 (b) Xp +3
Y Y Y Y
X Y p q
(c) +2 -7 (d) +3 +6
R VR VR VR
a b a b
(€ +11 x5 ] Na
VR VR VR
X y p q

5 Rewrite each of these rules using algebra.
(@) To find y, subtract eighteen from x.
(b) v is equal to sixty multiplied by x.
(c) Divide x by seven to find v.
(d) To find y, add forty-three to x, then multiply by twenty.
(e) Multiply x by one hundred, then subtract fifty to find y.
() To find y, divide x by sixteen, then add thirteen.
(9) yisequal to x multiplied by itself.
(h) Subtract twelve from x, then divide by nine to find .
(i) Multiply x by itself, then take away thirty-seven to find y.

Understanding
6 For the following rules, draw a flowchart and describe the rule using words.
(@ y=>5x+11 (b)y:%‘—s
(© b=7(a+6) @ b=2=7
12
2_1
i=22_13 d="¢
(e) 1 U) 5
(The flowchart for this rule (The flowchart for this rule
should have three steps.) should have three steps.)

7 Joe has some lollies. He gives half to his little brother and then eats four of the rest.

(@) Draw a flowchart to show how many lollies he has left. Use x for the number of lollies
he starts with and y for the final number.

(b) Write the rule to describe the situation.

(c) Use the rule to find how many lollies Joe has now if he had 20 to start with.
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8 Anita has some money in her wallet. Her mum gives her
$20 for doing some chores and she decides to spend half
of the money she has now on a birthday present for her
sister. She spends another $4 on a birthday card.

(@) Draw a flowchart you would use to find how
much money she has spent. Use x for the
initial amount in Anita’s wallet and y for
the amount she has spent.

(b) Write a rule to describe the situation.

(c) Use the rule to find how much money Anita
spent if she had $12 in her wallet initially.

9 Uncle Harry is twice your age, plus 5.

(@) Show this information in a flowchart. Use m to represent your age, and H to represent
Uncle Harry’s age.

(b) Write a rule to show this situation.
(c) If you are 12 years old, how old is Uncle Harry?

10 To produce jeans it costs $245 to set up the machine, and then $7 for each pair of jeans.
So, for one pair of jeans to be produced, it costs $245 + $7 x 1 = $252.

(@) Using this information, fill in the table.

Number of pairs of jeans,n | 10 | 50 | 150 | 200

Cost to produce the jeans, C

(b) Write a rule for the cost of producing the jeans. Use C for cost, and n for the number
of pairs of jeans.

____________ Reasoning
\

To work backwards along :
the flowchart, do the I
opposite operation to |
I
I
J

11 The following tables of values have only the y-values filled in. Work backwards along the
flowchart to determine the values of x that were used, and complete the tables of values.

the one shown in the

forwards direction. (@) x 2 +1 (b) +3 x4
Y Y Y Y
X Y X Y
X X
Y 5111115 9 | 21 y | 5216 |20 |28 | 84

12 For each of the following two rules:
(i) v isequal to the sum of x and 3, which is then multiplied by 2
(i) to find y, multiply x by 2, then add 6
(@) Draw a flowchart.
(b) Write the rule using algebra.
() Copy and complete the table of values below.

x| 2|53 |4]7
Yy

(d) What do you notice about these two rules? Can you explain your observation?
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Open-ended
13 Usingtheruley =3+ g_c , construct a table of values with at least five different values for x.

14 (a) Using two pronumerals (such as x and ), at least two of the following operations
(+, -, %, +) and some arrows, create at least three different flowcharts that show a rule
connecting x to y. Use a different combination of operations for each flowchart.

(b) Write the rules shown by your flowcharts using algebra.

15 Kim and Jai are working on the following question:'Draw a flowchart that represents this
rule: to obtain y, divide x by 2, then add 3".

+2 +2
TN R
Kim'’s flowchart looks like this: | x Y%
+2 +3
TN TN
Jai’s flowchart looks like this: X y

Who has the correct flowchart, and why? Are they both right?

Problem solving

Number of cuts

Total number
of pieces

Number of cuts Strategy options

Total number e Actit out.
of pieces e Look for a pattern.
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Formulas and
substitution

A formula is a mathematical rule that uses two or more variables. A formula is used to
calculate the value of one variable when the value of the other variables are known. The plural
of formula is formulas or formulae.

The rules we have been working with so far can all be called formulas. However, we usually
think of a formula as a rule we use in a practical situation. Here are some examples of practical
formulas, and what they are used for:

V=IR F=%+32

The voltage (V) of an electric circuit can be ~ To convert a temperature from degrees
found by multiplying the current (I) by the  Celsius to degrees Fahrenheit, multiply the

resistance (R). temperature in Celsius (C) by 9, divide by 5,
and then add 32.
Substitution
fCTTTTTTTTTTTTT v In mathematics, you can substitute a number for a variable. This allows us to find a value for

Many team sports the formula or expression, to evaluate it.

|
|
| use substitution. Is it

: similar to the substitution
I\ we’re doing here?

Worked example 6

For each of the following formulas, evaluate y by substituting the given value of x.

(@ y=10x-5 x=7 (b)y=§+4r x=>

Thinking Working

(@ 1 Write the formula. State the value (a) y=10x—5,x=7
you will substitute for x.

2 Replace the variable (x) in the formula y=10Xx7-5
with its given value (7). Insert the
x sign between the coefficient and

the number.
3 Calculate the value of the other y=70-5
variable (y). =065
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(b) 1 Write the formula. State the value
you will substitute for x.

2 Replace the variable (x) in the
formula with its given value (5).

3 Calculate the value of the other
variable (y).

b) y=2+4,x=5
L) &= 5 e

2144
2

— el oras
2

When substituting numbers into a formula, write any “hidden” multiplication signs, then

evaluate.
e.g. Substituting a =5 into b = 4a + 3:

b=4a+3
=4x5+3
=23

Worked example 7

(@) The cost of hiring a community hall is calculated using the formula C = 65t + 200,
where C = cost (in dollars) and f = the hire period (in hours). Find the cost of hiring the hall
for 4 hours.

(b) The area of a rectangle (in square metres) is given by the formula A = lw where I =length
(in metres) and w = width (in metres). Calculate the area of a rectangular room that is

4.5 m long and 3 m wide.

Thinking

Working

(@ 1 Write the formula and the value of
the variable to substitute.

2 Replace the variable in the formula
with its given value (replace f with
4, the number of hours). Insert a
multiplication sign between the
coefficients and the numbers
(65 and 4).

3 Evaluate.

4 State the answer.

(a) C=65t+200,t=4

C=06bx4+200

=260 + 200
=460

The cost of hiring the hall for
4 hours is $460.

(b) 1 Write the formula and the values of
the variables to substitute.

2 Replace the variables in the formula
with their given values. (Replace [
with 4.5 and w with 3.) Insert a
multiplication sign between the
numbers (4.5 and 3).

3 Evaluate.

4 State the answer.

(b) A=lw, |=45,w=3

A=45X%X23

=155

The area is 12.5 square metres.
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(X Formulas and substitution

Navigator
1 (column 1), 2, 3, 4 (column 1), 1 (column 1), 2, 3, 4 (column 1), 1 (column 2), 2, 3 (c-€),
P. 5,7,8,9 (ab), 10, 11, 12 5,6 (a-c), 7,8,9,10, 11,12 4 (column 2), 6, 7, 9, 10, 11
Fluency
m 1 For each of the following formulas, evaluate y by substituting the given value of x.
(@ y=x+3, x=4 (b) y=x+5, x=%
() y=2x-7, x=3 (d) y=3x-1, x=8
(e y=x-1, x=3.6 H y=x-5 x=230
(9 y=25-3x, x=7 (h) y=30-2x, x=1
(i) y=4x x=% () y=28« x=4
(K) y=3(x+5), x=1 () y=6(x+2), x=18
(m)yzg, x=20 (n) y:%C’ x=2
(0) y=11(x-3), x=7 P) y=12(10-x), x=3

2 (a) The cost of hiring power tools from the local hardware store is calculated using the
formula C = 35t + 60, where C = cost (in dollars), and t = the hire period (in hours).
Find the cost of hiring a sander for 6 hours.

(b) A bakery that makes birthday cakes has a daily set up cost of $45. The profit (P) for
each cake (¢) sold is $20. If the daily profit from birthday cakes is calculated using the
formula P = 20c — 45, what is the profit or loss of selling 2 cakes in one day?

WE.7

(c) Body mass index (B) is one way of measuring a person’s health, and is calculated by

the formula B = hmz' where m is the person’s mass in kilograms, and / is their height in
metres. Calculate the body mass index of a runner who is 1.7 metres tall and weighs
64 kg. (Round your answer to 2 decimal places.)
3 Answer true (T) or false (F) for each of the following statements.

(@) If you substitute a = 4 into b = 5a you get b = 20.

(b) If you substitute a = 9 into b =a + 11 you get b = 20.

(c) If you substitute u = 4 into v = 6u + 1 you get v = 65.

(d) If you substitute g = 10 into k = 13 — 8 you get k = 122.

(e) If you substitute x = 6 into y = 4(x — 5) you get y = 19.

(f) If you substitute x = 12 into y = 5(14 — x) you get y = 10.
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4 Use substitution to complete these tables of values for the given rules.

(@ b=4a (b) y="7x
a |11 (20| 5 | 9 |50 x | 6| 4 |10 20 |101
Y
(c) n=3m+2 (d) k=4j+7
m| 1] 2106 |5 j 2] 5|11 10 100
n k
() g=2p-10 () s=8r-2
11 | 15| 10 | 20 |100 r| 1112130 ]200
s
(9 v=4u—-1) (h) n=3(m-2)
u | 53| 1121 6 m | 5 |10 | 11 |102]| 52
v n
5 (a) For the rule m =3x -5, when x = 3, m would be equal to:
A1 B 2 c 3 D 4
(b) For the rule y = g +4, when x = 6, y would be equal to:
A W B 4l C 6 D 22
3 2
(c) Fortherule/=3(n+2)—1, whenn=1,1would be equal to:
A 5 B 6 Cc 8 D 9
Understanding

6 Gemma helps her mother at their Italian restaurant. Every day she arrives early

and makes 3 sample meatballs to make sure the size is right. Once they are

approved, Gemma is able to make 7 meatballs each hour.

(@) Write a formula for the number of meatballs (1) that Gemma makes in a day

of h hours working.

(b) Gemma’s mother can make 11 meatballs an hour and does not need to make
any sample meatballs first. Write a formula for the number of meatballs (b)

Gemma’s mother can make in a day of i hours working.

(c) Use the two formulas to work out how many meatballs Gemma and her
mother can make in an 8-hour day (include set-up).

(d) Each meatball is sold for $2 and the daily set-up cost is $154. Write a formula
for the profit (P) made from selling M meatballs?

() What is the daily profit based on the number of meatballs found in part (c)?

I Use the correct

| order of operations.
\

5 Algebra

281



7 A watch salesperson earns $350 per week plus $10 for every watch sold.

(@) Write this as a formula with 1 representing the number of watches sold, and p
representing the amount of money earned each week.

(b) If 15 watches are sold in the first week, use your formula to find how much the
salesperson earns this week.

(c) If 20 watches are sold the next week, use your formula to find how much money
the salesperson earns that week.

Reasoning

8 Ibuy three loaves of bread and a $2.60 carton
of milk. It costs me $D.

(@) If I represents the cost of a loaf of bread,
write a formula to find the cost of my
shopping (D) in terms of [.

(b) Use the formula to evaluate D if [ = $3.25.

9 Jasmine is a caterer. She uses formulas to work
out how much food she needs to feed different
numbers of people.

(@) To calculate the number of sausages she needs at a barbecue, Jasmine uses
the following formula:’Allow 2 sausages for every person and have an extra
10 sausages’. Write Jasmine’s formula using algebra using n to represent the
number of people and s to represent the number of sausages.

(b) Another one of Jasmine’s formulas for barbecues is:’One bowl of salad will feed
8 people’. Write this formula using algebra. Use 7 to represent the number of people,
and b for the number of bowls of salad.

(c) Use the formulas you have written to determine the number of sausages and bowls
of salad Jasmine will need to cater for 40 people.

10 Show that the formulas b = 3(a + 5) and b = 3a + 5 are different by substituting a = 4 into
each of them. Explain how the two are different in terms of the order of operations.
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Open-ended

11 Write two different formulas connecting x and y that use addition and multiplication.
Use them to complete the following table for each one.

x | 712013101
Yy

SUBSTITUTE X=3 INTOY =7X + 2 SUBSTITUTE X=3 INTOY =7X + 2

Which of the two students has substituted correctly? What mistake has the other student
made? Give them some advice so they can avoid a similar mistake in the future.
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Patterns and rules

A strategy that is often useful in problem solving is to look for a pattern in the
results. Algebra can help describe a pattern, which can often be written as a general
rule, or formula.You can then use the formula to solve problems without having to
draw out endless patterns.

Worked example 8

(@) Here is a matchstick pattern of triangles. Copy and complete this table of values by
continuing the pattern.

JANVAVANRVAVAVAN

Number of triangles (f) 112|345

Number of matches (1)

(b) Find a general rule that connects the number of triangles in the pattern (f) to the number
of matches used (). Write the rule in words and in algebra.

(c) Use your rule to find the number of matches required to make 100 triangles.

Thinking Working

(@ 1 Construct the table of values. Fill in
any information you know from the
pattern provided.

(a) | Number of
triangles (t)

Number of
matches (m)

2 Continue the pattern by adding
matches to create more triangles.

3 Count the number of matches used

N f
for the continued pattern (formed t:::ﬁ;: ®) 112|245
with four and five triangles) and fill J
in the table. Number of 316|912|15

matches (m)

(b) 1 Identify the number of matches that (b)) m=3xt
are being added on each time to
make a new shape (3). (This number
is also being added on to each
number in the second row of the
table.) This is the multiplication
factor in the rule (x 3).
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2 Write the rule that links the The number of matches is 3 times the
two variables (t and m) in the table, humber of triangles.
in words and in algebra.

m=3t
() 1 Substitute t =100 into the rule, (c) t=100
and evaluate. m=23x 100
m =300
2 Write the answer in words. 300 matches are needed to make

100 triangles.
I
In the above example, you can see that one‘lot’of 3 matches is added every time to make a
new triangle and the next number in the sequence. Therefore, you are multiplying the number
of triangles by 3 to find the number of matches.

When trying to find a pattern, look for the number that is being added or subtracted every
time. This will tell you what to multiply by in your rule.

In some cases, the above procedure may not give you the complete rule.You must then look
for the number that is required to complete the first pattern.You then need to add on this
number to make the rule work; e.g. m =3t + 1; m = 3t + 2, m = 3t + 3 etc. Worked example 9
shows this in detail.

Always try to understand how the rule works by looking at the pattern that has been formed.

Worked example 9

Frederico is building a fence around Farside Farm. 7 j

The fences are made up of pieces of timber as shown.

(@) Copy and complete this table of values by -

1 section
continuing the pattern. 5 pieces
>
, ( (
lf\Iumb(% of sections of 11213 lals \ \ j
ence 2 sections
Number of pieces of 519 9 pieces
timber (P) { ( j
(b) Find a general rule that connects the number of . ;Secﬁoné

sections of fence (F) to the number of pieces of timber 13 pieces
(P) needed. Write the rule in words and in algebra.

(c) Use your rule to find the number of pieces of
timber required for a fence made up of 50 sections.

Thinking Working
(@ 1 Construct the table of values. Fill (a) Number of
in any values you know from the cectionsof | 112131 45
pattern provided. Continue the fence (F)
pattern to complete the table.
Number of
pieces of 5119|1317 |21
timber (F)
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Answers
p.676

(b) 1 Identify the number of pieces of the (b) 4 pieces are being added to make a new
pattern that are needed to complete section. Therefore, 4F is in our rule.
the new section (4). (This number is
also being added on to each number
in the second row of the table.) This
number is the multiplication factor in
the rule (x 4).

2 When you multiply F by 4, you do not 4F +1
have the numbers in the second row,
so you now look for a number to add
or subtract. How many pieces of the
pattern were needed to start the first
section? This number is added on to
the rule. (1 piece of timber.)

3  Write the rule that links the variables, The number of pieces is 4 times the
both in words and in algebra. number of sections plus 1 extra piece.
FP=4F+1
() 1 Substitute the value of F into the (c) P=4F+1
formula (F = 50). =4 x50 +1
2 Evaluate. F=200 +1
=201
3 Write the answer in words. To make a fence of 50 sections,

201 pieces of timber are needed.

() Patterns and rules

Navigator

1,2,8,4,5,6,7,8,10, 11, 12 1,2,3,4,5,6,7,8,9(a—d), 10, 1,2,3,4,5,7,8,9,10,11,12,13
11,12

Equipment required: centimetre grid paper for Question 12

Fluency

1 (a) Here is a matchstick pattern of squares. Copy and complete the table of values by
continuing the pattern.

Number of squares (s) 11234 |5 |6 |78

Number of matches (1)

(b) Find a general rule that connects the number of squares in the pattern (s) to the
number of matches used (). Write the rule in words and in algebra.

(c) Use your rule to find the number of matches required to make 100 squares.
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2 Larissa, a landscape gardener, uses sleepers to divide up gardens into separate beds m
as shown.

-—— sleepers

1 garden bed 2 garden beds 3 garden beds
4 sleepers 7 sleepers 10 sleepers

(@) Copy and complete this table of values by continuing the pattern.

Number of gardenbeds B) | 1 | 2 | 3 | 4 | 5
Number of sleepers (S) 4 | 7|10

(b) Find a general rule that connects the number of garden beds (B) to the number of
sleepers (S) needed. Write the rule in words and in algebra.

(c) Use your rule to find the number of sleepers required to divide the garden into a
section made up of 21 beds.

3 Clarence the carpenter has been working on a new restaurant. The owners want a
triangular woodwork design, like the one shown below, running across the walls.

IN™ NI NN ININT

1 triangle 2 triangles 3 triangles 4 triangles
3 pieces of wood 5 pieces of wood 7 pieces of wood ? pieces of wood

(@) Copy and complete this table of values by continuing the pattern.

Number of triangles (T) 1123|415

Number of pieces of wood (P) | 3 | 5 | 7

(b) Find a general rule that connects the number of triangles to the number of pieces
of wood needed.

(c) Use your rule to find how many pieces of wood are needed to make a total of
203 triangles.

4 Here is a matchstick pattern of houses.

1| |

1 house 2 houses 3 houses
6 matches 11 matches ? matches

(@) Copy and complete the table below.

Number of houses (h) 1 2 3 4 5 6 7 8
Number of matches (1) 6 11

(b) Find the general rule that connects the number of matches to the number of houses.

(c) Use your rule to find the number of matches needed to build 20 houses.
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Understanding

5 Lightworks International Co., designers and manufacturers of large illuminated
advertising signs, want to put a giant L made up of individual globes onto their largest
building. They have already made some small Ls on some of their other buildings.

light globe
height of L = 2 height of L =3 height of L = 4
number of globes = 3 number of globes = 5 number of globes = 7

(@) Construct and complete a table of values for this pattern. Use the three patterns given
here to begin your table, then continue the pattern for the next two Ls in the pattern.

(b) Find the rule that connects the height of the L to the number of globes required.
Let H = height of the L and G = number of globes.

(c) Use your rule to find how many globes you would need to make an ‘L’ with a height

of 120.
6 Aruleis given as L = 3n + 1. Which statement is not true?
A Whenn=3,L=10. B Whenn=4,L=12.
C Whenn=5,L=16. D Whenn=6,L=19.
7 A charity organisation has a cross as brick ]
its emblem. Their buildings all have . e —
a cross built into the brickwork using | | | | | |
white bricks. Some smaller versions
of the cross are shown. L |
(@) Draw the next two crosses in the —
arm length = 1 arm length = 2
pattern. number of bricks = 5 number of bricks = 9

(b) Construct and complete a table of values connecting the arm length () and the
number of white bricks (b) for these four different-sized crosses.

(c) Extend your table for arm lengths of 5 and 6.
(d) Find the rule that connects the two pronumerals.

(e) Find how many white bricks would be needed to make a cross with an arm

length of 52.

8 Mr Harrison has decided that he SIZE 3
1 | |
wants to use tiles to form large SIZE 2 . .
letter Hs, which are built into the ] " ] ]
. . SIZE 1 = = EEmEn
brickwork of the walls of his = EEEm u ]
. EENR | | u u
company offices. He must work " = " o= - -

out how many tiles are needed width = 3 width = 4 width = 5

number of tiles = 7 number of tiles = 12 number of tiles = ?

to make different-sized Hs.
(@) Draw the next two Hs in the pattern.

(b) Construct and complete a table of values connecting the width of the H (w), and the
total number of tiles (f).

(c) Find the rule for these five different sizes that connects the width of the H (w) to the
total number of tiles (¢).

(d) Find the number of tiles needed to make an H that is 12 tiles wide.
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9 A pool paving company specialises in large square cement paving blocks to surround
swimming pools and outdoor spas, like the ones shown below.

comen
—_—
blocks ./ or spa
length of spa = 1 length of spa = 2
number of paving blocks = 8 number of paving blocks = 10

(@) Draw the pattern’s next two spas with paving blocks.

(b) Construct and complete a table of values up to 4 spa lengths, connecting the spa
length (I) with the number of pavers used (p) for these four different spa sizes.

(c) Find a rule without brackets connecting the two pronumerals.

(d) Explain your rule by using diagrams of spas of different lengths. Which paving blocks
does the constant represent? Where does the coefficient of the pronumeral
representing spa length come from?

(e) Find a rule using brackets that also works.

() The pool paving company has recently been asked by a swimming club to build a
single-lane lap pool to help train its long-distance swimmers. It has been worked
out that the lap pool is 345 paving blocks in length. Find out how many paving
blocks will be needed to pave around the whole pool.

(9) For another job, the company uses 40 paving blocks to surround an outdoor spa.
What is the length of this spa?

Reasoning

10 In each of the following matchstick patterns, the diagrams show the pattern after the
fourth set of matchsticks has been added.

WAVAVAVAN

(@) Write a general rule for each of the patterns if one more set of matchsticks
is added to the pattern each time. Use s = number of shapes and m = number of
matchsticks as pronumerals.

(b) Patterns (i) and (i) both add a new triangle every time. However, the rules are different.
Patterns (i) and (iv) both add a new square every time. However, the rules are also
different. How are patterns (i) and (ji) different from the patterns in (jii) and (iv)?

How is this difference shown in the rule for each pattern?
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11 (a) Count all the small triangles in the fourth large triangle.

A@@@&

1

(b) How many small triangles do you think there will be in the fifth large triangle?
() Copy and complete the following table. Try to find the pattern to help you.

Large triangle 1 2 3 4 5 6
Number of triangles 1 4 9
Open-ended

12 Choose one of the following letters: B, T, A, X or Y. Create a design for the letter from
small centimetre squares, and use it to create a pattern of letters that gradually increases
in size. Try to find a rule that describes your pattern.

13 Sara has decided to make a closed matchstick shape with 6 matchsticks. She then
adds matchsticks to make a pattern that has a rule m = 5s + 1 where m is the number
of matchsticks and s is the number of repeated shapes.

(@) Construct a shape that Sara may have started with.

(b) Sara changes her shape and adds matchsticks to make a new pattern. She finds
that the rule is now m = 4s + 2. Draw a second shape that she may have used.

Puzzle

Column 2

Column 3

6

8

10.5

14

15

20

26

Weight

To
New Zealand

24

To
Asia/Pacific

To
USA/Canada/
Middle East
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Upto 250 g

Over 250 g up to 500 g
Over 500 g up to 750 g
Over 750 g up to 1000 g
Over 1000 gup to 1250 g
Over 1250 g up to 1500 g
Over 1500 g up to 1750 g
Over 1750 g up to 2000 g
Extra 500 g or part thereof

$7.20
$11.00
$14.80
$18.60
$22.40
$26.20
$30.00
$33.80

$4.00

$8.40
$13.40
$18.40
$23.40
$28.40
$33.40
$38.40
$43.40

$5.20

$9.55
$15.70
$21.85
$28.00
$34.15
$40.30
$46.45
$52.60

$7.45




Half-time 5 @%@

1 Which rule describes the given information? m
‘Subtract 45 from x to get y.”
A y=x+45 B y=x-45 C y=xx45 D y=x+45

2 For each of the following rules, evaluate y by substituting the given value of x. m
(@ y=x-4, b) y=2(x-7), () y=>54-3x,

xX=6 x=-13 x=-9

3 If s represents the number of shapes formed and M is the number of matchsticks used, m
then which rule is correct for this pattern?
A M=5s+1 B M=6s C M=5s-1 D M=4s+2

4 Write an equation to describe each of the following. m

(@) Tim has p footy cards. He collects 7 more. He now has 28 cards.
(b) 20 is obtained when 4 is subtracted from the product of x and 7.

(c) A bird aviary has w parrots and g canaries. When 4 of the canaries are sold, there are
14 birds left in the aviary. How many birds are in the aviary now?

5 Ifyis equal to 4 plus the quotient of x divided by 2: m
(@) draw a flowchart for this rule
(b) write the rule using algebra

(c) copy and complete this table of values for the rule.

x [ 28 ]10] 5 |13
Yy

6 Nicola has 6 identical bags of lollies, plus an extra 11 loose lollies. If 1 represents the
number of lollies in one bag, write an expression for the total number of lollies Nicola has.

7 Given the rule y = 4x — 3, which statement is not true?
A Whenx=6,y=21. B Whenx=5y=17.
C Whenx=4,y=13. D Whenx=3,y=0.

8 The cost of an international phone call with a certain phone company is 35 cents for every
minute, plus a ‘flagfall’ charge of 50 cents per call.

(@) Write a rule to calculate the total cost of an international phone call. Use the
pronumeral C for the cost and m for the length of the call, in minutes.

(b) Use your rule to calculate the cost of a 6-minute phone call. Write your answer
in dollars.

(c) Ravi wants to call his parents in Singapore. He has $8. Will this be enough money for
a 20-minute call?
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Investigation

Richie’s Restaurant

Richie has just bought 30 new rectangular tables for his
restaurant. One table can seat six people. He needs to
arrange them according to two conditions.

* The tables must be set up so that he can seat at least
one group of 6, 8, 10, 12, 14, 16 and 18 people all at
the same time.

e He wants to seat the maximum number of people
possible.

~~

( )

=]

The Big Question

How should Richie arrange his tables to fulfil both of
the conditions?

Engage
To seat more than six people, there are two ways in
which Richie can join the tables together:

Lengthways or  widthways
q p -~
q p ( )
q Db ( )
( ) A St

1 How many people can be seated around two tables
if they are joined together:

(@) lengthways (b) widthways?

2 For each of the two ways of joining the tables, copy
and complete the following table of values. Draw the
tables and count the number of people around them
if necessary.

Number of joined
tables (f)

Number of people
seated (p)

PEARSON mathematics 7 2ND EDITION

Explore

3 If Richie had no restrictions on the way he could
set up his tables, what is the maximum number of
people he could seat?

4 If Richie now sets up his tables to fulfil the given
conditions, draw up a seating plan of Richie’s
restaurant, showing your arrangement of the
30 tables. How many people can be seated using
this arrangement?

Strategy options

e Draw a diagram.

e Guess and check.
* Make a table.

e | ook for a pattern.

e Test all possible combinations.

Explain
5 Consider the two ways of joining the tables in
order to seat 10 people. Which type of arrangement
(lengthways or widthways) is more efficient, using
fewer tables? Is this type of arrangement always
more efficient?

6 Why does the way in which the tables are joined
together (lengthways or widthways) affect the
number of people that can be seated around them?

7 For each of the two arrangements, write the rule that
connects the number of tables (t) to the number of
people that can be seated (p).

Elaborate

8 Consider the coefficient and the constant that
appears in each of your rules. Explain where they
come from.

9 How do the two rules show that one type of table
arrangement is more efficient than the other?

10 Given what you now know about the efficiency of
different table arrangements, modify your plan from
4, if necessary, to seat a greater number of people,
while still fulfilling Richie’s condition.

11 Draw your improved seating arrangement to answer
the Big Question.



Evaluate Extend

12 Consider the way in which you worked on this 16 For his next restaurant, Richie would like to use
problem. How did you approach it? Could you have some different-shaped tables. He could use:

gone about it a different way? (@) square tables that sit 4 people

©)

14 How confident are you that your final solution is the O O
best solution?

13 Did you use your tables of values (from Question 2)
or the algebra rules to help you solve the problem?

15 Make a list of all the other factors you would need 9)
to consider if you were setting up tables in your
own restaurant. (b) trapezoidal tables that seat 5 people

©)
O O

@) @)

(c) pentagonal tables that seat 5 people or

©)
@) O

oO~~0O

(d) hexagonal tables that seat 6 people.

O
©) O

O
O

Write a report to explain to Richie why none of these
different table shapes would be suitable if he wants
to seat the maximum number of people while
fulfilling the given conditions and using no more
than 30 tables.
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Simplifying
expressions
with addition

and subtraction

Like terms and non-like terms

Like terms:

¢ have the same pronumerals part

e can have different coefficients; 2x and 5x are like terms

¢ can have pronumerals in a different order; ab and ba are like terms

e can have pronumerals raised to exactly the same power; 7x° and 41> are like terms.
Non-like terms:

¢ have different pronumeral parts; 2x and 2y are non-like terms

e can have the same pronumerals raised to different powers; x> and x are non-like terms.

Because pronumerals represent numbers, you can use number laws in algebra to change the
order of pronumerals.

2x3=3x%x2,s0ab=ba (commutative law)
(3x2)x5=3x%x(2xD5),s0 (ab)c =a(bc) (associative law)
abc = acb = bac = bca = cab = cba

When terms have different pronumeral parts, you usually write the pronumerals in
alphabetical order. This helps to identify like terms.

For example, 6abc, 3bca, 4dab, 8cad, 11adb, 7cda can be written as 6abc, 3abc, 4abd, 8acd, 11abd
and 7acd.You can now see that 6abc and 3bca are like terms, 4dab and 11adb are like terms and
8cad and 7cda are also like terms.

Worked example 10

Which of the following are pairs of like terms?

(@) 4xand 7x (b) 5ab and 9b (c) xand 12x
(d) 8 and 8z (e) 13 and 64° () xyand xzy
Thinking Working

(@) Do the terms have exactly the same (a) 4xand 7x are like terms.

pronumeral part?

(b) Do the terms have exactly the same (b) Baband 9b are not like terms.
pronumeral part?
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(c) Do the terms have exactly the same (c) xand12x are like terms.
pronumeral part?

(d) Do the terms have exactly the same (d) & and &z are not like terms.
pronumeral part?

(e) Do the terms have exactly the same (6) h° and 6k are like terms.
pronumeral part?

(/) Do the terms have exactly the same (f) xy and 2y are not like termes.
pronumeral part?

Adding and subtracting like terms

Maddie bought 6 identical packets of party balloons for her birthday party.
Each packet contained x balloons, so she bought 6x balloons. At home, Maddie
found that she had 4 more identical packets, so she added 4x balloons to the
6x balloons she has just bought. Now, she had 10 packets, all containing

x balloons, so she had a total of 10x balloons.

6x and 4x are like terms. When you add 6x and 4x you can simplify them to
10x by adding their coefficients.

6x + 4x =10x

Maddie didn’t need all the balloons, so she took 2 packets back to the store.
She returned 2x balloons. She now has 8 packets of balloons, so she has
8x balloons for her party.

10x and 2x are like terms. When you subtract 2x from 10x you can simplify
them to 8x by subtracting their coefficients.

10x — 2x = 8x 2
You can simplify an expression by adding or subtracting like terms. This is called ‘collecting gg
like terms’.You add or subtract like terms by adding or subtracting their coefficients.

If Maddie buys 3 identical packets of balloons that contain x balloons and 2 different packets
that each contain y balloons, you can show that she now has 3x + 2y balloons. 3x + 2y cannot
be simplified any further, as 3x and 2y are non-like terms.

Examples: D e \
| xrepresents 1x, but the |
6¢+ 9c=15¢ 8x — 3x =5x | coefficient of 1 does not |
12y +3y -4y =1ly 16abc — 13abe = 3abc | need to be written. |
3x +4y +5x=8x+4y 622 + 4x% + 1042 = 2042 | 2x-x=Tr=x
7ab + 2ba = 9ab 20+ 3¢ —x=x+ 3¢ N
3ab + 4bc cannot be simplified, because ab and bc are not like terms. o
2x+2x? cannot be simplified, because x and x” are not like terms. B e
Checking by substitution [/ \
N/

You can replace a pronumeral with any number to check that your simplification is correct.

For example: 6x + 4x =10x

10x — 2x = 8«
These are true for all values of x.
If x =20: Ifx=7:
6x20+4x20=10x20 6X7+4x7=10%x7
10x20-2%x20=8x%x20 10x7-2x7=8x%x7

This is an application of the distributive law.
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Worked example 11

Simplify each expression by collecting like terms.

(@ 4y+7y (b) 2mn —4mn (c) 8a+4—-3a
Thinking Working
(@) 1 Identify like terms by looking for (a) 4y+7y

terms that have exactly the same
pronumeral part.

2 Simplify like terms by adding the =1y
coefficients of the terms.

(b) 1 Identify like terms by looking for (b) 2mn—4mn
terms that have exactly the same
pronumeral part.

2 Simplify like terms by subtracting the =-2mn
coefficients of the terms.
() 1 Identify the like terms. (¢c) &a+4-2a
2 Rearrange the expression to collect =8a—-2%a+4

the like terms together. When a term
is moved, include the sign (-3a).

3 Simplify like terms by subtracting the =5a+4
coefficients of the terms.

Worked example 12

Simplify each expression where possible by collecting like terms.

(@) 4x+3y—9x+2y (b) 6ab—4a+3ab-7

Thinking Working

(@) 1 Rearrange the expression to collect (a) 4x+3y—9x+2y
the like terms together. When a term = 4x—9x+ 3y + 2y
is moved, include the sign (- 9x).

2 Simplify the like terms by adding or =-5x+ 5y

subtracting the coefficients of the
terms.

(b) 1 Rearrange the expression to collect (b) ©Gab—4a+2ab—7

the like terms together. When a =0ab+2ab—4a-7
term is moved, include the sign
(+ 3ab — 4a).

2 Simplify the like terms by adding =9ab—4a-7

the coefficients of the terms.
|

* Only like terms can be added together or subtracted.

® The + or — belongs to the term that follows it.
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(9 Simplifying expressions
with addition and
subtraction

Navigator

1 (columns 1-2), 2 (columns 1-2), 1 (column 2), 2 (column 2), 1 (column 3), 2 (column 3),
3 (columns 1-2), 4,5, 6, 7 (a-b), 3 (columns 2-3), 4,5, 6,7 (a-b), 3 (column 3),5,6, 7, 8,9, 10, 11 P.
9, 10 (a-b) 8 (a—c), 9, 10 (a-b), 11

Fluency
1 Are the following pairs of terms like terms? m
(@ 3k and 5k (b) 4y and 5z (c) 11y and 120
(d) 17and 8 (e) 6ab and 7bc () 2xy and 14yx
(9) 4xyz and yzx (h) mnp and 3npm () 3,5andx
() 3cand 7c (k) 2x and 222 () 3k% and 5K%
2 Simplify each expression by collecting like terms. m
(@ 3x+4x (b) 12y + 4y (c) 1la+2a
(d) 13y -9y () 7m—3m f -10x—x
(9) 3mn +2nm (h) 8xy —3xy (i) -2z+3z+4
() x+4y+6x (k) 10w +3z+ 4w () 17a+2b->5a
3 Simplify each expression where possible by collecting like terms. m
(@) 3e+4f+7e—6f (b) 12p+8q—4p—-12q (c) 8t+15s—16t—3s
(d) 6x—4y+3x+y2 () 12w — 2z + 3w — 37 (f 10m+9n—n—5m?
(9) 3a+17+4a-8 (hy 14x—4—-6x+9 () 2ly-36-y-17
4 (a) A like term for 7x is:
A 12 B 3+x c 7 D xy
(b) A like term for 6wxy is:
A ow B o6x C oy D 12xyw
Understanding
5 Simplify each expression where possible.
(@) 5¢+14f+8e+6 (b) 18x+6y—4y+2 (c) 4+6x+5y-3
(d) 2x-3y+4 (€) 9m —2n+ 3mn f) 6a+11b—5¢c—-7

6 For each of the following pairs of rules:
(i) write each rule in algebra
(i) using a table of values, substitute the numbers 2, 3, 4 into each rule
(i) determine whether the two rules give the same result or not.

(@) Rule 1:"Take any number and multiply it by four. Take the same number and multiply
it by six. Then add the two answers together.”

Rule 2:“Take a number and multiply it by ten.”
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(b) Rule 1:“Take any number and multiply it by fifteen. Take the same number and
multiply it by ten. Subtract the second answer from the first.”

Rule 2:“Take a number and multiply it by five.”

Reasoning

7 A number of coins are put on a square
of a chessboard. Twice as many coins are
then put on the next square. On the third
square, there are twice as many coins as
there are on the second square. This is
continued for six squares, doubling the
number of coins each time.

(@) Ifxisthe number of coins on the first
square, how many are on the:

(i) second square
(i) third square
(iii) sixth square?

(b) How many coins, in total, are there
on the first six squares of the board?

(c) If each coin’s value is $v, what is the total value of the coins on the board?
(d) Find a number for x and a number for v that will make the total value of the coins $378.

8 On each of her birthdays, Georgia is given as a present three times as much money as she
was given for her previous birthday. On her first birthday she received d dollars.

(@) Write an expression for the amount of money Georgia received on her fourth birthday.

(b) How much money, in total, did Georgia receive for her first four birthdays? Write your
answer in terms of d.

(c) How much money did Georgia receive altogether for her first four birthdays if d = 8?

(d) If Georgia receives $567 on her fifth birthday, how much did she receive on her
first birthday?

9 Kiristian opens a bank account by depositing $y. He then deposits $x every week and
makes no withdrawals or other deposits.

The amount in his account after 5 weeks is:

A x+by B y+x+5 C y+5x D b5y+b5x

Open-ended

10 This algebra pattern consists of the terms x + y, 2x + 3y, 3x + 5y, 4x + 7y, ... where the
coefficient of x increases by 1 each time and the coefficient of y increases by 2 each time.

(@) Write an expression for the sixth term.
(b) Write an expression for the sum of the first five terms.

(c) Find two sets of values for x and y so that the sum of the first five terms is a multiple
of 10.

(d) Find the sum for your chosen values.
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planks are arranged to form square and rectangular garden
beds as shown in the diagram. Let N be the total number
of planks used to make the garden bed, L be the number of
planks for the length of the bed and W be the number of
planks for the width of the bed.

(@) Write a rule that will find the number of planks needed for square garden beds of any
side length.

11 A garden bed is made using rectangular timber planks. The I— I_—

(b) Write a rule that will find the number of planks needed for a rectangular garden bed
of length L and width W.

(c) Give examples of each type of garden bed using no more than 30 planks.

(d) If the length must always be double the width, rewrite the rule for the rectangular
garden bed using only W as the pronumeral.

(e) Using this new rule, give examples of different types of rectangular garden beds using
no more than 30 planks.
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Exploration Spreadsheet

Age matters

Equipment required: Microsoft® Excel or similar
spreadsheet software. (For Casio ClassPad CAS
or TI-Nspire CAS, you can download instructions
from the eBook or the Pearson Places website.)

A

. o N 4

Poh, Quentin and Rasheed are three friends who share
the same birthday. They are now twelve and a half years
old (150 months) and they have decided, after learning
some algebra, that they may be able to negotiate a better
pocket money agreement with their parents. The
agreement they reach with their parents will run for

24 months.

Poh thinks that she will do quite well if she can get her

parents to agree to pay her using the following formula:

* P =2m — 285 where m is her age in months and P is
her monthly payment in dollars.

Quentin thinks he has a better plan. His formula is:

* (Q=3m — 440 where m is his age in months and Q
is his monthly payment in dollars.

Rasheed disagrees with the other two. He believes he
has the winning formula:

® R=4m—595where mis his age in months and R is his
monthly payment in dollars.

PEARSON mathematics 7 2ND EDITION

{ Never use units inside |
: a spreadsheet formula. |
I Units (if any) should be |
'\ written in the heading. !

1 To see who has the best formula, open a new
spreadsheet. Set up four columns as shown below,
using P ($) to represent Poh’s pocket money, Q ($)
to represent Quentin’s pocket money and R ($) to
represent Rasheed’s pocket money, with their age
in months () in the first column.

2 In cell A2, enter 150 as the starting value for the age
in months. To increase this value down the column,
enter the formula =A2+1 in cell A3 and Fill Down
to copy this formula down the column.

Then, enter the formulas for pocket money in the
other columns: =2*A2-285 in cell B2, =3*A2-440 in
cell C2, and =4*A2-595 in cell D2 as shown below.
Use Fill Down to copy these formulas down their
columns.

3 Find the total amount of pocket money Poh receives
in the first 12 months by adding the values. To do
this, you can enter the formula =SUM(B2:B13) as
shown.

S f| =
[ A | B c D
1 m(agein months) P (S) Q(s) R(S)
150 =2*A2-285 =3*A2-440 =4*A2-595
| 151]

152
153
154
155
156
157
158
159
160
161
=SUM(B2:B13)

W SN oL blwN

el Rl el =
5w N e o




If you have entered the first row of formulas correctly, Tc[klng it further

then your spreadsheet values should look like this. 11 Pols mum suggests a different formula: M = 2y + 2,

X 5 3 5 where y is the age in years and M is the pocket
28 m (age inmonths). |P(%) Qs R(S) money in dollars. She says she will round this to
2 150 15 10 5 the nearest dollar.
s . (@) Add this formula to your spreadsheet,
: 2 using the ROUND( function to round to
5 153 . .
5 A the nearest dollar (rounding to 0 decimal

places): =ROUND(2*(A2/12)+2, 0). Can you

Use your spreadsheet to answer the following questions. see how this spreadsheet formula calculates

the algebra formula above?
4 How much would Poh, Quentin and Rasheed each

get paid in the first month, if their parents agree to use
these formulas?

Determine the total amount she would pay in
the first 12 months.

5 Is there any time when they would all get the same = f| =ROUND(2%(A2/12)+2,0) -
amount for the same month? If so, when does this A B c p | e |
happen and how much do they receive that month? | £ m(ageinmenths) 2(s) s Ri2) M

(2] 150 15 10 5 27

6 How much would each of them get on their
13th birthday (m = 156)? (b) Compare the amount of pocket money Poh
would earn in the first 12 months using this

7 Whatis the total amount each of them would receive .
formula with the other three formulas.

in the first 12 months of their agreement?
(c) Poh’s older sister advises her to be careful before
she decides which formula to use. Which

formula would you advise her to use over a
9 Extend your formulas for another 12 months. Who 2_year period? ]ustlfy your recommendation.

has received the most pocket money over 24 months?
Is your answer the same as in 87

10 Which of the friends has the best formula? Give
reasons for your choice. What do you think each
of them would say to convince their parents to
adopt their formula?

8 Who has received the most pocket money after
12 months?

5 Algebra 301



The Cartesian
plane

In 1637, the French mathematician René Descartes developed a reference system for
accurately locating any point on a plane. (A plane is any flat two-dimensional surface.) This
is called the Cartesian plane after Descartes, although it is also known as the number plane.
This was an exciting idea, as it allows algebra to be visualised and can also be used to solve
geometrical problems.

A Cartesian plane is constructed by drawing two lines at right angles to each other, one
horizontal and the other vertical. The point where they cross is called the origin. The horizontal
line is called the x-axis and the vertical line is called the y-axis. Both axes (plural of axis) are
number lines that extend infinitely in both directions. The integers (whole number values) on
the axes form a grid that allows any point to be located in reference to the origin.

/T T T T T T T T T T T T T T T T T \ y /y—axis
: The Cartesian plane is more precise : 34
| than alphanumeric grid systems used |
: by street directories and spreadsheets, :
| because the Cartesian plane locates | 2
: points, while analphanumeric system :
I\ finds an area within a square or cell. I 14
/
/Origin x-axis
-3 -2 -1 1 2 3 *
14
_2 +
-3+

The position of any point on a number plane is described by a pair of numbers called the
coordinates of the point. Coordinates are always written in brackets as an ordered pair (x, ).
Locating any point on the plane involves two moves from the origin.

(1)

The x-coordinate shows the move to the The y-coordinate shows the move
left (-) or to the right (+) of the origin. up (+) or down (-) from the origin.
The x- and y-axes divide any plane into four y
quadrants. Number the quadrants starting 34
with the quadrant in which both the x- and
the y-coordinates have positive values. This ond quadrant 21 1st quadrant
is the 1st quadrant. Move in an anticlockwise ( i andl y both
p . (x negative, (x and y bot
direction to the 2nd, 3rd and 4th quadrants. 1 postive) 14 positive)
Origin (0, 0)
t t t / ° t t t
3 2 A 1 2 o 3«x
(xr and y both -1+ (x positive,
negative) y negative)
3rd quadrant -2 A 4th quadrant
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The following points and their Cartesian
coordinates are shown on the Cartesian
plane at right: (3, 2), (-3, 4), (-4, -1), (0, 0),
(2,0) and (0, -4).

(-3, 4)

L ]
w <=

®.2)

1+
0,0 2,0

H Py H
t + t

©, -4)

¢ Always move in the horizontal direction first and then in the vertical direction.

This is a mathematical convention.

* The name ordered pair’tells you that order is important. The x-coordinate is always
written first, and the y-coordinate is written second (x, ).

® The coordinates of the origin are (0, 0).

Worked example 13

(@) Write the coordinates of each of the points A to H

¥
shown on the Cartesian plane. < 5T A
(b) State the quadrant in which each point is located. ;:;B I
24
1+
+ ¢E + + ¢D +
5-4-32-19 1 2 3 4 5%
‘|G
o4 te
-3+
.H -4 +
-5+
Thinking Working
(@) For each point, find the number of units ~ (a) A= (3, 4)
it is to the left or right of the origin. This B=(0, 3)
is the x-coordinate of the point. Then, C=(,9)
find the number of units it is up or down D=(4,0)
from the origin. This is the y-coordinate. E=(-20)
The + and - signs indicate direction. F=(5, +2)
(Point A is 3 units to the right of the G=(0,-)
origin and 4 units up from the origin.) H= (-3, -4)
Write the coordinates as an ordered pair.
(b) Identify the quadrant that each point (b) Alsinthe 1st quadrant, Cis in the

is in.
Points that lie on the x-axis or on the
y-axis are not in a quadrant.

2nd quadrant, H is in the 2rd quadrant
and Fis in the 4th quadrant.

B, D, E and G lie on an axis, so they are
not in any quadrant.
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The Cartesian plane

Navigator
1,2,3,4,5,6,7,8,9,10,11,12, 1,2,3,4,5,6,7,8,9,10,11,12, 2,3,4,5,7,8,9,10, 11,12, 13,
B 15 13,15 14,15
Equipment required: graph paper for Questions 9, 10, 15
Fluency
1 Draw a Cartesian plane with a scale from -4 to 4 on both axes, then label the x-axis, y-axis
and each quadrant.
¥
m 2 (a) Write the coordinates of each of the points < 5 T
A to H shown on the Cartesian plane. 41 a
. . . 3T o
(b) State the quadrant in which each point ol
is located. N
E ClFL G
5-4-3-2-19 1234 57
ol
34 .B
.D -4+
-5+

3 (a) State whether each of the following coordinates is in quadrant 1, quadrant 2, quadrant 3
or quadrant 4.

@) (-2,6) @i & - (i) (-7, -4) (iv) (12,10)
(v) (-32,12) (vi) (51,-1) (vii) (-87,-90) (viii) (-2, 21)
(b) State whether each coordinate lies on the x-axis, the y-axis, or on both the x-axis and
the y-axis.
@ (©,5) (i) (0, -8) (i) (0, 0) (iv) (-4,0) (v) (15,0
4 The layout of a nine-hole golf course is shown on the y
number plane. Write in order the ordered pairs of the 51 r
nine holes. 4r —
5/3-- 8\
{ £
2 +
N R
sf 9 | A
A o] Y 4 EX
5 (a) A pointis 1 unitright and 4 units up from the P 3\; 14 \;5/2, 349
origin .Of a Ca.urtes1an plane. The coordinates of —
the point are: ;
-4+
A (4/ 1) B (_4/ 1) 54

C (1,4 D (-1,4)

(b) A point is 5 units left and 2 units up from the origin of a number plane.
The coordinates of the point are:

A (-5,2) B (2 -5 c 5,-2 D (-2,5)

(c) A point is 4 units down and 3 units left of the origin of a Cartesian plane.
The coordinates of the point are:

A (-4, -3) B (-3,-4) C (3 -4) D (-3, 4)
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6 (a) The origin has the coordinates:
A (1,0 B (0,1 c (LD D (0,0
(b) One coordinate that lies on the x-axis is:
A (0,4) B (11 c (24 D (1,0)
(c) One coordinate that lies on the y-axis is:
A (30 B (33 Cc (0,-3) D (-3,0)
7 (a) Which of the following coordinates is in quadrant 3?
A (-3,-2) B (G -2 C (0,5 D (-3,2)
(b) Which of the following sets of coordinates are all on the x-axis?
A (-3,-2),(-3,5),(-3,6) B (0,-2),(0,3),(0,0) C (5,0),(-3,0),(0,0)
(c) Which of the following sets of coordinates are all on the y-axis?
A (7,2),(,2),372) B (0,-2),(0,3),(0,0) C (50),(-3,0),(0,0)
Understanding
8 (a) Which of the following points will give a vertical line passing through the x-axis when

10

joined in a straight line to (10, -6)?
A (-6,-2) B (4 -6) C (10,0) D (0,10)

(b) Which of the following points will give a horizontal line passing through the y-axis
when joined in a straight line to (8, 13)?

A (4,2 B (8 -3) C (-50) D (0,13)

Use a ruler to draw a set of axes to form a Cartesian plane. Accurately draw a scale from
-9 to 9 on the x-axis and -4 to 4 along the y-axis. Plot the following points and join them
in the order given to form a picture.

(-4,-1) (-5 -1) (-5 0) (-9, 1) (-6, 3) (-1,2) (-4, -1) (-4, -2) (-1, -4) (0, -3) (-1, 2) (0, 3)
1,2)6,3)9,1)5,006,-1) 4, -1)(1,2)0,-3) (1, -4) 4, -2) 4, -1)

Now plot the points with coordinates (3, 4) joined to (0, 2.5) and (-3, 4) joined to (0, 2.5).

Use a ruler to draw a set of axes to form a Cartesian plane. Accurately draw a scale from
-8 to 9 along the x-axis and -11 to 11 along the y-axis. Join each of the following sets of

points in the order given. When you reach the word STOP lift your pencil and start again
from the next pair of coordinates.

Join (3,0)(3,5)(2,5)(2,4)(1,4) (1,5) (0,5) (0,4) (-1,4) (-1,5) (-2,5) (-2,4) (-3, 4)
(-3,5)(-4,5) (-4,-9) (3,-9) (3,0) (4,0) (4, -1) (5, -1) (5, 0) (6, 0) (6, -1) (7, -1)
(7,0) (8,0) (8, -9) (3, -9) STOP

Join (5,0) (5, 7) (6.5, 10) (6.5, 11) (9, 10) (6.5, 10) (8, 7) (8, 0) STOP

]Oil’l (_7/ _2) (_7/ _9) (_4/ _9) (_4/ 3) (_5/ 3) (_5/ 2) (_61 2) (_6/ 3) (_7/ 3) (_7/ 6) (_7~5/ 8)
(-8, 6) (-8, -1) (-7, -2) STOP

Join (-2, -6) (-1, -5) (0, -5) (1, -6) (-2, -6) (-2, -9) (-3, -11) (2, -11) (1, -9) (1, -6) STOP
Join (3,5) (3,7)(3.5,9) (4,7) (4,4) (3,1) STOP Join (-4,5) (-4, 9) (-2, 8) (-4, 8) STOP
Join (6, -5) (7, -5) (7, -2) (6, -2) (6, -5) STOP Join (6, 6) (7, 6) (7, 3) (6, 3) (6, 6) STOP
Join (2,-1)(2,2)(1,2)(1,-1) (2,-1) STOP Join (-3,-1) (-2, -1) (-2, -4) (-3, -4) (-3, -1) STOP
Join (-6, -3) (-5, -3) (-5, 1) (-6, 1) (-6, -3) STOP Join (3, 7) to (4, 7) STOP

Join (5, 7) to (8, 7) STOP Join (-8, 6) to (-7, 6) STOP

Join (-2, -6) to (-3, -1) STOP Join (1, -6) to (2, -11) STOP

What have you drawn?
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11 (a) Which of the following coordinate pairs lies furthest up on the Cartesian plane?
A (-3,2) B (23) C (-2 D (1,-3)
(b) Which of the following coordinate pairs is the furthest to the left on the Cartesian plane?
A (-3,2) B (2,3) C (-2 D (1,-3)
12 The grid shown allows an archaeologist to reconstruct
the layout of an old tomb. (Archaeologists call the (TN
point (0, 0) the datum point.) State the point(s) at | I'm an archaeologist. |
which each of the following is found. l\\ Fielp mefind the old tomp. )
T ~ Iy -
7 ~o |
T < —
6 w % North m
>
5 Q /%
2
| i« +
U
2 4
I
Site 1 2 3 4 5 6 7 8
Datum
(@) the centre of the base of the treasure chest
(b) the middle of the rock face base
(c) the tip of the dagger
(d) the centre of the chariot wheel
(e) the right wrist and the left shoulder of the skeleton
(f) the four grid points that enclose all the coins
(9) the top of the skull lying by itself
(h) the chain at the point where the cross is attached
Reasoning

13 Write instructions using coordinates so that this drawing could be reproduced by

another student.
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Open-ended

14 Draw this arrow shape on a Cartesian plane so that it lies in
at least three quadrants, and give the coordinates of each of
the points A to K.

15 On a piece of grid or graph paper, rule a set of axes to form a Cartesian plane. Allow for a
scale from -5 to +5 on both axes.

(@) Using more than one quadrant on your Cartesian plane, use straight lines to draw a
simple design of your own.

(b) Write instructions using coordinates so that your design could be reproduced by
another student.

(c) Give your instructions to another student to see if they can draw your design exactly.
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Some art schools teach students to paint using the ‘grid method’, a method
used by Leonardo da Vinci. In this method, you overlay a grid onto the image to

be painted and also place a matching grid pattern onto the canvas. You can then
copy the part of the image in each grid separately. For example, if the image is
an 8 cm x 10 cm photograph, you can use 1 cm x 1 cm squares to create a grid
pattern of eighty squares. If the image is copied onto an 80 cm x 100 cm canvas,
each square will be 10 cm x 10 cm.
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8cm

A basic principle in photography and art is ‘the rule
of thirds’. The image is divided into thirds horizontally
and vertically to obtain nine squares or rectangles.

m

A ...-.;..“. The rule of thirds
lI

(@)

If points of interest are put in any of the four marked
intersections or along the lines, then the image is
usually more balanced and is pleasing to the eye.

F I ﬂg L’ 3 Do you think ‘the rule of thirds’ was used in the
2 g . ; composition shown below?

4 Use graph or grid paper to create an image of your
own using ‘the rule of thirds’.

10cm
Note that the image and canvas above are not shown = = e—

to scale.

1 State the grid coordinates of each of the following.

(i) right foot (i) left ear
(iii) left eloow (iv) left hand

2 Suppose you wish to copy the image onto a canvas
that is 16 cm x 20 cm.

(@) What size square on the canvas is needed to
represent one square centimetre on the image?

(b) Use centimetre grid paper or graph paper to
copy the image.

Research ‘Sky’ by Yuransky

e The rule of thirds is related to the Fibonacci spiral.
Find out how the spiral is created.

¢ Find out more about the art of Piet Mondrian, and
either present a five-minute talk with illustrations or
prepare a poster.

e Zedism is a painting style z
that gives a 3-dimensional
effect. It uses a third axis
(called the z-axis) which is at

right angles to the Cartesian y

plane. By using geometry and X s Y ‘

perspective, the effect is an Find out how this is achieved and look for other
illusion of form and structure. examples of paintings where this method is used.
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Patterns and
plotting points

When points are plotted on a number plane they often appear to follow a pattern or shape.
This shape may be a straight line or it may be a curve. If you can draw a straight line through

all the points you form a linear graph. Any set of points with a definite shape, such as a straight
line, can be described by an algebraic rule.

Worked example 14

(@) Plot the points (-2, -1), (-1, 0), (0, 1), (1, 2) and (2, 3) on a number plane.
(b) Rule a straight line passing through all the points.
() Summarise the set of points in a table of values.

(d) Write the rule linking the x- and y-values.

Thinking Working

(@ Use a ruler to draw and number the (a)
x-axis and y-axis on graph or grid paper.
Label your axes and plot the points
(-2,-1),(-1,0), (0, 1), (1, 2) and (2, 3)
moving left or right first, then up or
down.

- N W b=
T
L]

(b) Join the points carefully with a ruler. (b)
You should have a straight line.

(c) Construct a table with x-values on the (c)
top line and y-values on the second line.

(d) 1 Look for a link between the x- and (d)
y-values. (Each y-value is 1 more
than the x-value.)

2 State the rule. The ruleis y=x+1.
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Worked example 15

(a) List the coordinates of the points given in the table of values below.

x | -21-110

1

2

y|-3|-1|1

3

5

(b) Plot these points on a number plane.

(c) Rule a straight line passing through all the points.

(d) Write the rule linking the x- and y-values.

Thinking

Working

(@) Write the coordinates as ordered pairs
with the x-coordinate first and the

y-coordinate next.

(@) (-2.-3),(-1.-1), (0. 1), (1, 2), (2, 5)

(b) Use a ruler to draw and number the (b) y
x- and y-axes on graph or grid paper. o T
Label your axes and plot the points 4r
(-2,-3),(-1,-1), (0, 1), (1, 3) and (2, 5) S
moving left or right first, then up 2+
or down. 14
R I
o -1
-2+
. -3F
4L
(c) Join the points carefully with a ruler. (c) y
You should have a straight line. 2
4
3
2
1
12 3

(d) 1 Look for a link between the x- and
y-values. (The y-values go up by 2, so
we are multiplying by 2. Each y-value
is 1 more than twice the x-value.)

2 State the rule.

(d)

The rule is y =2x+1.
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(X Patterns and plotting
oints

Navigator
1,2,8,4,5,6,7,9 1,2,3,4,5,6,7,9,10 1,2,3,4,5,6,7,8,9,10

Equipment required: graph paper

Fluency
m 1 (a) Plot the points (-2, 0), (-1, 1), (0, 2), (1, 3) and (2, 4) on a number plane.
(b) Rule a straight line passing through all the points.
(c) Summarise the set of points in a table of values.
(d) Write the rule linking the x- and y-values.
m 2 (a) List the coordinates of the points given in the table of values below.

x|-1]of1]2]3
y|-3|-1]1]3]5

(b) Plot these points on a number plane.
(c) Rule a straight line passing through all the points.
(d) Write the rule linking the x- and y-values.
3 (a) Plot the points (1, 6), (2, 5), (3, 4), (4, 3), (5,2) and (6, 1) on a number plane.
(b) Join the points in this order.
() Summarise the set of points in a table of values.

(d) Write the rule linking the x- and y-values.

Understanding

4 Which one of the points (-1, -1), (2, 2), (3, 4) and (5, 5) will not lie on the same straight
line as the three other points?

A (-1,-1 B (2,2 C (B4 D (55)
5 (a) Plot the points (-2, 8), (0, 6) and (5, 1) on a number plane.

(b) Draw a straight line passing through all the points.

(c) What is the y-coordinate of a point on the line if its x-coordinate is -1?

(d) What is the x-coordinate of a point on the line if its y-coordinate is 5?

6 (a) Plot the points (1, 1), (1, 5), (5, 5) and (5, 1) on a number plane and join the points
in order. (Starting at the first point, draw a straight line to the second point, then to
the third point, then to the fourth point, and finally back to the first point.)

(b) Name the geometrical figure drawn in part (a).

Reasoning
7 (a) Plot the points (0, 0), (2, 2) and (-5, -5) on a number plane.
(b) Draw a straight line passing through all the points.
(c) Write the coordinates of three other points that the line passes through.
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(d) Summarise the set of six points in a table of values.
(e) Write the rule linking the x-values and y-values.
() By substituting x = -3 into the rule, show that the point (-3, -3) lies on the line.

8 (a) Plot the points (-1, -5) and (5, 13) on a number plane and join them with a
straight line.

(b) Write the coordinates of three other points that the line passes through.
() Summarise the set of points in a table.

(d) Write the rule linking the x-values and y-values.

(e) Substitute x = 0 into the rule to show that (0, -3) does not lie on the line.

(f) Plot (0, -3) on the number plane to confirm it does not lie on the line.

Open-ended
9 (a) Plot the point (3, 3) on a number plane.

(b) Choose another point on the same number plane and mark it. Draw a straight line
passing through your point and the given point.

(c) Write the coordinates of two other points that the line passes through.

(d) Write the rule linking the x-values and y-values for this straight line.

(e) Repeat (b), (c) and (d) using (3, 3) and a different point to find a different rule.
10 Draw a Cartesian plane with a scale of -4 to 4 on the x- and y-axes.

(@ Choose a point (A) in the 2nd quadrant, mark it and write its coordinates.

(b) Choose two other points (B and C) in quadrants 3 and 1 that can form a straight line
with point A. Write the coordinates for points B and C, then draw a straight line
through the three points.

(c¢) Find the rule for that line.

Puzzle




For task #1: graph paper, ruler While working on Operation Cartesian as a spy
for the Confederation of Mathematicians, Freedo
has been caught by the Anti-Maths forces deep

in the jungle.

7~

Freedo’s last communication Use a ruler to join each of the (0,2),(2,4),(5,4),(3,3),(1,1),

For task #3: 1 die, counters or small pieces of paper

from headquarters gave him a following sets of coordinates, like (1,-1),(2,-2),(1,-3),(0,-3) «
picture of ‘Zero’, the leader of the a dot-to-dot drawing. Where there (0,-4),(1,-3), (3, -4), (6, -6), (4, -6)
Anti-Maths conspiracy. is a », lift your pen and start a new (1,-4), (0, -4) *

line without joining to the previous

To decipher the picture, Freedo .
lines drawn.

must apply his knowledge of

Cartesian graphs. On your graph (0,7),(2,7),(4,6),(6,4),(6,1), E; :; g (1); Eg ;;’.(4’ 2).(2,2),

paper begin by creating a set of (7,2),(8,0),(7,-2),(6,-3),(5,-5) ° S0 0=

axes, from -8 to 8 along the x-axis (4,-6),(3,-8),(1,-10), (0, -9) « Complete the image by drawing

and from -10 to 7 along the y-axis. a reflection of the current image
(0,-8),(1,-7),(3,-7),(1,-6),(0,-6) *  in the y-axis.

(3,-7),(1,-5),(0,-5) «

(6,-1),(7,-1),(7,1),(6,0) *

Freedo is locked in a cage. He was given the Weight A Height A

«C
following information from headquarters:
B
‘The guard who will help you is one of the two .c D D
shortest guards and one of the two slowest guards.’ “E *A °E
Looking at the following graphs, can you figure A =8

out which guard will help Freedo? 0 Speez 0 Kindnede




«§ Task #3: Quadrant Os +Xs

Play this game to see if you are
able to escape from the Anti-Maths

conspiracy.

Choose who will play the role of
Zero and who will play the role
of Freedo. Will Freedo escape?

Your aim is to be the first
to have 3 counters in a row,
column or diagonal.

Take turns in rolling a die.
Here are the rules for where
you put your counters:

Rolling a 1 means you must
put a counter in quadrant 1.

Rolling a 2 means you must
put a counter in quadrant 2.

Rolling a 3 means you must
put a counter in quadrant 3.

O

Rolling a 4 means you must
put a counter in quadrant 4.

Rolling a 5 means you must
put a counter on the x-axis.

Rolling a 6 means you must
put a counter on the y-axis.

g~




Interpreting
graphs

Sometimes, when you plot points showing information
relating to two variables, the points should not be joined.

This type of graph is called a point graph.

In the graph shown, the points labelled A and B tell us about
the height and weight of Oscar and
Theodore.

Point A matches Theodore (smaller
height and lower weight) and point B
matches Oscar (taller and heavier).
The graph shows that Oscar is taller
than Theodore and that Theodore
weighs less than Oscar.

Weight

Height

Worked example 16

This graph shows the age and height of Faye and Morgana. Height
Answer true (T) or false (F) to each of these statements.
(a) Faye is taller than Morgana. * Faye
(b) Morgana is older than Faye. " Morgana

(c) Faye is younger than Morgana.

(d) Morgana is shorter than Faye.

Age

Thinking Working

(@) Compare heights. Height increases the (a) Faye is taller than Morgana. True
further you move up the vertical axis. The
point for Faye is higher, so she is taller
than Morgana.

(b) Compare ages. Age increases the further (b)) Morgana is older than Faye. False
you move to the right. The point for Faye
is further to the right, so she is older than
Morgana.

(c) Compare ages. Faye is older than (c) Faye is younger than Morgana. False
Morgana as the point for Faye is further
to the right.

(d) Compare heights.The point for Morgana  (d) Morgana is shorter than Faye. True
is lower, so she is shorter than Faye.
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If you join points with straight lines, they may not form a linear graph, as the points may not
all lie on the same straight line. These graphs are called line graphs. An example of line graphs
are travel graphs where time is plotted on the horizontal axis and distance is plotted on the
vertical axis. When lines are horizontal, the distance is not changing. When lines are steepest,
the speed is greatest.

Worked example 17

May and Kim go jogging. They leave from Kim’s house, jog to their friend Jenny’s house, stay
there for a swim, then jog to May’s house. They stay there for a while and watch a movie before
jogging back to Kim’s house.

Distance from
Kim’s house (km)
144

124
104

(A F
0 05 10 15 20 25 3.0 35 4.0 4.5 50 55 Time (h)

0

Using the graph given above that shows their journey, answer the following questions.
(@) What are the graph coordinates of Kim’s house?

(b) How far away from Kim'’s house does Jenny live?

(c) How long did it take to reach Jenny’s house?

(d) How long did they stay at Jenny’s house?

() How far from Kim’s house does May live?

() How long did they stay at May’s house?

(9) How long were they away from Kim'’s house?

(h) When were they jogging the fastest?

Thinking Working

(@) Identify where the journey begins (A). (a) (0,0)

(b) Look for the distance to B on the y-axis.  (b) 10 km
The y-coordinate of B gives that distance.

(c) Look for the time taken to get from A (c) 1h
to B on the x-axis. The x-coordinate of B
gives the time.

(d) The horizontal line BC shows that they (d) 1h
stayed in the same place during this time,
so the time will be the time difference
between B and C.

(e) Look for the distance D onthe y-axis.The  (¢) & km
y-coordinate of D gives the distance.
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(f) The horizontal line DE shows that they f 1
stayed in the same place during this time,
so the time will be the time difference
between D and E.

Ih
2

(9) Look for the time to get from A to F on (9) They were away for 5 hours.
the x-axis. The x-coordinate of F gives
the time.

(h) Look for the steepest line. Thisis theline  (h) They jogged fastest from Kim to Jenny's
from A to B at the start of the jog. house.

(X Interpreting graphs

Navigator

1,2,3,4,5,6(a),8,9,10,11,14 1,2,3,4,5,6,7 (a),8,9,10,11, 2,5,6,7,8,9,10,11,12,13,14
pEESD 12,14

Fluency
m 1 This graph shows the age and height of Sunjay, Zack and Brad.  Heignt
Answer true (T) or false (F) to each of these statements.

(@) Brad is taller than Sunjay. « Sunjay

® Brad
® Zack

(b) Zack is the shortest.
(c) Brad is older than Zack.

(d) Sunjay is the youngest. Age

We17 2 Ray and Jim go for a bike ride. They leave from Jim’s house, ride to their friend Terry’s
= house, stay there for lunch, and then ride to Ray’s house. After a short break, they ride
back to Jim’s house.

Distance from
Jim’s house (km)
144

124
104

0 A F
0 05 1.0 15 2.0 25 3.0 35 4.0 4.5 Time(h)

Using the graph given above that shows their journey, answer the following questions.
(@) What are the graph coordinates of Jim’s house?

(b) How far away from Jim’s house does Terry live?

(c) How long did it take to reach Terry’s house?

(d) How long did they stay at Terry’s house?

(e) How far from Jim’s house does Ray live?
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() How long did they stay at Ray’s house?
(9) How long were they away from Jim’s house?
(h) When were they riding the fastest?
3 Use the graph opposite to answer the following questions. Shoe size
(@) Who is the youngest?
(b) Who takes the smallest shoe size? ° Viannis © Alex

(c) What can you say about the shoe sizes of Yiannis
and Alex? * Meg

(d) What can you say about the ages of Meg and Alex?

Age
4 Consider this graph showing the weight and height of an Weight
elephant, a giraffe and a kangaroo. Match each point with the
animal it represents.
*A
°B
°C
Height

Understanding

5 Four light globes, A, B, C and D have the properties that globe A and globe B are equally
bright and globe C and globe D are of equal size. Which graph can represent
this situation?

>
w
o
w)

2 2l » A 2 *B 2 *D
g g 7 gl .a ec [ YN
5 5 °B 5 D = °C
@ o o @
Size Size Size Size
6 Consider this graph ~—— length — Width
showing the widths and T =
lengths of various fish. width
*B
°A
°C
Length
(@) Match each point with the fish it represents. Length
(b) Copy and complete this graph to show the positions of
the points A, B and C for the three fish.
Width
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7 The capacity of each container is measured in mL and the size (width and height) is
represented as shown.

A B C D

height

| l |

~= width—
600 mL 400 mL 800 mL 500 mL

Complete the following point graphs for the four containers.

(@ width (b) capacity (c) Capacity

Height Width Height

8 Large cities are often surrounded by dams that collect rain to supply the city with water.
The total amount of water stored in the dams is called the water storage. When this
amount is calculated as a percentage of the total capacity of all the dams, it gives a
measure of how full the dams are.

Total system Melbourne’s water storage
storage

100%
90%
80%
70%
60%
50%
40%
30%
20%
10%

0% T T T

2004 2005 2006 2007 2008 Year

Above is a graph of Melbourne’s water storage from 2004 to 2008. Use this graph to
answer the following questions.

(@) What was the storage percentage at the start of 2004?
(b) The water storage percentage rose in the second half of 2004. What could explain this?

(c) How can you explain the increase in storage percentage in the second half each year
(except for 2006)?

(d) What does the graph tell you about Melbourne’s rainfall from the start of 2006 to
mid-2007?

(e) When was the water storage the lowest in the time period 2004-2008? What was the
lowest percentage level reached?

320 PEARSON mathematics 7 2ND EDITION



9 Below is a graph of Melbourne’s water storage for the years 2008, 2009 and 2010.

Melbourne’s water storage
Volume (GL)

1812.2 (100%
1631.0 (90%
1449.7 (80
12685 (70
1087.3 (60
906.1 (50
(
(
(
(

2008 —
2010 1 2009 —

X

2010

X X

o
X

7249 (40
543.7 (30
362.4 (20
181.2 (10%
00 (0%

XX

2008

an Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Month

)
)
)
)
)
)
)
)
)
)
?J

1 gigalitre (GL) = 1000 megalitres (ML)
Use this graph to answer the following questions.

(@) Compare the storage levels at the start of 2008, 2009 and 2010. Were the levels similar?
Which year started with the lowest storage level? What was the difference between
the highest and lowest storage percentage at the start of each year?

(b) Compare the storage levels at the end of 2009 and 2010. What is the difference in
storage percentage?

(c) During which 3 months over the 3-year period was the storage level the highest?

(d) During which 3 months over the 3-year period was the storage level the lowest?

Reasoning

10 Evaporation is a major source of water loss. Water evaporates more as temperature
increases, so the lower the temperature of the water, the less water will be lost to
evaporation. The graph below shows how the surface temperature of water is affected
by being covered or not throughout the year.

Surface water Effect of pool covers on water temperature
temperature (°C)

35 T T T T T T T

30

25

20

15

10

—— open water
— with suspended covers
with floating covers

O 1 1 1 1 1 1 1
0 50 100 150 200 250 300 350 Days over
ayear

(@) Do you think covers reduce evaporation? Give reasons for your answer.

(b) Which cover is more effective over the colder days of the year?
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(c) When is a suspended cover more effective than a floating cover?

(d) What overall effect does the use of covers have on the water temperature?

(CTTTTTTTTTTS v 11 (a) What are the two variables shown in this graph? Shoe size
| The largest foot has | ) o
| been measured at | (b) What happens to the shoe size as the height increases? o °
| 47 cmiin length. | ¢
\ e o
Height
12 Use the graph shown to answer the Cost of car ($)
following questions.
) ) 140 000
(@) Isthere arelationship between the cost Porsche
of a car and the fuel consumption? "
Explain your answer. 00007
(b) Redraw the g’rgph with t}.le axes 100000
swapped (vertical for horizontal and
horizontal for vertical).
80 000
60 000 -
Ford V8
40 000
Toyota
20 000 — .
0 T T T

T
5 10 15 20

Fuel consumption at 60 km/h (L/100 km)
Open-ended

13 Tom, Adam, Sheena and Toula play basketball. Sheena is shorter than Tom, and Toula
scores more points than Adam. One point of view is that the taller the basketball player,

the more points they score. Using the variables'Height”and ‘Points scored’, draw two
possible graphs that show the relationship.

14 Draw a travel graph of your own and write a few sentences to explain the journey.
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Challenge 5

1 George has 15 coins, all 50c and 20c pieces. If the 20c pieces were 50c pieces and the
50c pieces were 20c pieces, then he would have $2.10 more. How many 50c pieces does
he actually have?

2 If p % g means 3(p + q), what is the value of 5 % (2 % 8)?

3 Steven and Claire live next door to each other. The product of their house numbers is 483.
What are their house numbers?

4 If x> 4, put these terms in order from smallest to largest.

X 4 4 x+1

4 X x+1 4

5 Each letter below represents one of the digits 1, 2, 3, 4 or 5.
KL
X M
PN

The answer to this multiplication is correct.

Which statement is correct?

A K=3 B L=3 C M=3 D N=3
6 What are possible positive values for a and b if (a x b)’> = a x b*?

7 Ina30-question test you earn 9 marks for every correct answer and lose 5 marks for every
wrong answer. You must attempt every question.

(@) How many marks do you get for 15 correct answers? (Assume you attempt all
the questions.)

(b) What is the greatest number of marks you can get if you have more answers wrong
than correct?

(c) Isit possible to score exactly zero on the test? Explain why or why not.

8 Show how one of the numbers 1,2, 3,4, 5, 6,7 and 8
can be placed in each blue square so that no
consecutive numbers are beside each other. (For
example, 2 must not be next to a 3 either above,
below, to the left or to the right.

9 If half the number represented by x is 24, what is the value of 2x?

10 The sum of three consecutive integers (whole numbers) is 90. What is the smallest of the
three integers?

A 28 B 29 C 30 D 31

11 Find two numbers that make 1 000 000 when multiplied together if neither of the numbers
contain any zeros.
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Chapter review

Maths literacy
axes equation linear graph pronumeral terms
Cartesian plane evaluate non-like terms quadrant unknown
coefficient expression number plane relationship variable
constant formula ordered pair rule
coordinates like terms origin substitute
define line graph point graph table of values

Copy and complete the following using the words and phrases from this list, where
appropriate. A word or phrase may be used more than once.

1 A isaletter or a symbol that represents a number.

2 Completinga_ ishelpful when findingthe _ that describes a
pattern.

3 To find the value of the expression 2x+ 3, whenx=1,youneedto____ 1forx,and

the expression.

4 The_ isthepoint (0, 0). Itis the point wherethetwo __ of the
Cartesian plane intersect.

5 A pronumeral represents an ora

6 A number written next to a pronumeral is the of the pronumeral.

The pronumeral is multiplied by that number.

7 To simplify the expression 3x + 4x + 5 you collect

8 The (3,5) can be plottedonthe by finding the point 3 across
and 5 up. Draw a diagram clearly showing this point plotted in its correct location.
Fluency
1 Write the following situations using algebra. m

(@) There are 12 biscuits in a packet. How many are in n packets?

(b) Tarin has a packet of p lollies. He eats half, then gives 3 to his brother. How many
lollies does he have left?

(c) Multiply p by 7, then subtract 9.
(d) Subtract g from 11, then divide by 5.

2 Write an equation for each of the following situations, taking care to define all the m
variables you have used.

(@) Joe’s age in years is four plus three times Beth’s age.

(b) Three bottles of juice and five salad rolls cost $18.60.
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3

o

For each of the following rules:
(i) draw a flowchart that shows how to get to y from x
(ii) write the rule using algebra

(iii) copy and complete the table of values for that rule.

(@) Add three to x to get y. (b) To find y, multiply x by three, then
subtract five.
x |57 |34 12| 4 [11] 64 x | 4] 3 2% 9 11012
Yy Yy

Choose the correct algebraic notation for each rule.
(@) yisequal tox plus 6.

A y=x-6 B y=x+6 C y=xx6 D x=y+6
(b) Subtract five from x, then multiply by three to get y.

A y=(x-3)x5 B y=@x+5)x3 C y=0Bx-5) D y=3x-5
For each of the following formulas, evaluate p by substituting the given values of a.
(@ p=6-20a (i) a=3 (i) a=-1
(b) p=2(a—-4)+11 (i) a=2 (i) a=-5

If you substitute x = 3 into the formula y = 5x — 2, the value of y is:

A y=3 B y=5 C y=13 D y=17

Use each of the following rules to complete the tables of values.

(@ y=x-7 (b) y=10(x-3)
x | 79 |12]20 81107 x | 4 5% 13| 7 | 78|54
Yy Yy

The frame of a bridge is made up of triangular sections. The triangles are made up of

girders held together by bolts.

JAVAY

1 triangle 2 triangles 3 triangles
3 girders 5 girders 7 girders
3 bolts 4 bolts 5 bolts

(@) Complete the table of values by continuing the pattern.

Number of triangles (f) 1123 |45

Number of girders (g) 315
Number of bolts (b) 3| 4

(b) Write the rule that relates the number of triangles, t, to the number of girders, g.

(c) Write the rule that relates the number of triangles, f, to the number of bolts, b.
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(d) () How many girders are needed to create each extra triangular section?
(i) How is this reflected in the table of values and the rule?
() () How many bolts are needed for each new triangular section?
(i) How is this reflected in the table of values and the rule?
9 Simplify each expression by adding or subtracting like terms.
(@ 12a—-"7a (b) 6a+12b—7a+11b () x+y+3x

10 Write the coordinates of each of the following points
shown on the Cartesian plane at right.

(@ P b) Q
(© R (@ S Q

11 (a) Plot the points (-1, -4), (1, 2), (2, 5) and (3, 8)
on a number plane and draw a straight line
passing through all the points.

T m @ e=
L]

(b) Summarise the set of points in a table. °s

IIII-
il el S

(c) Write a rule linking the x-values and y-values.

12 Juiceis sold in three sizes: 1L, 2 L and 3 L. Use the graph  Cost ($)
opposite to answer the following questions.

(@ How much does a 2 L juice cost?
(b) Which size is the best value? Why?
(c) Why is this information given in a point graph?

S (S N E— —
1 2 3 4 Volume (L)

Understanding

13 Gayle the kindergarten teacher has 8 packets of crayons with n crayons in each packet,
plus an extra 3 loose crayons.

(@) Write an expression for the total number of crayons that Gayle has.

(b) If all the crayons are shared equally among the 15 children in Gayle’s class so that none
are left over, write an expression to show how many crayons each child receives.

(c) Find the smallest possible value for n.

14 Draw a flowchart for each of the following rules.
(@ h=7g (b) d=9c—2 ©) d=%+13 (d) h=5(g+8)
15 Tamsin is working out the number of bottles of soft drink she needs for a party. She is

going to allow 1 bottle for every 4 people, plus 5 extra bottles.

(@) Write Tamsin’s rule using algebra. Let b = number of bottles of drink required and
n =number of people at the party.

(b) If Tamsin has 16 people at the party, how many bottles of drink will she need?
16 Simplify if possible:
(@ 2a—-7b+3a+2 (b) 5a+12b—-7-3b () x+y+uxy
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17 The points (0, 1), (2, 5) and (5, 11) are plotted on a number plane and a straight line drawn
through the points. Which one of the following points also lies on the line? .

A (1,2 B (37 C (36) D (4,10)
Reasoning

18 The following tables of values have only the y-values filled in. Work backwards along the m
flowchart to determine the values of x that were used, and complete the tables.

(@) +5 (b) x 12
A A
x Yy x Yy
X x
y |2 -7]12011]0]-6 y | 72 {120] 36 |-12| 0 | 60
19 For each of these tables, find the rule that is being used. m
@ | x |76 54| 8 | 28| 9 |103 )| x |15[10| 2 73] 9 |22
y | 691471 |21| 2 |96 y | 34|24 | 8 |18.6| 22 | 48
20 Jack has $21.00 to buy some apples and oranges. An apple costs $1.80 and an orange m
costs $1.40.

(@) Using appropriate pronumerals to represent the number of apples and oranges
purchased, write an equation to show the situation when Jack spends all of the $21.00.

(b) How many apples and how many oranges could Jack buy using all the money?
(c) If Jack buys 4 apples and 5 oranges, how much change will he receive?

21 Below is a graph of a city’s water storage. The volume of water stored is given in megalitres m
(ML), where 1 ML = 1000 000 litres.

Megalitres (ML)
2800000
2600000
2400000 1
2200000 A
2000000
1800000 A
1600000 A
1400000 A
1200000
1000000 \\J‘-\\r\jd\f"“\\l-J
800000 -

600000 -

400000 -

200000 A

0+

Period

Jan '03

Jul’14 A
Jan’15 A
Jul’15 A
Jan’'16 -

Volume of water stored

50% operating storage
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Use the previous graph to answer the following questions.

(@) What was the volume of water (in megalitres) at the start of 2015?

(b) During which month and year were the dams the fullest?

(c) During which month and year were the dams at their lowest capacity?

(d) What does the shape of the graph tell you about the city’s rainfall from July 2003 to
January 20047

(e) What does the shape of the graph tell you about the city’s rainfall from January 2005
to July 20127

() During what period was the storage level below 1200 000 megalitres (below 50%)?

Numeracy practice 5

Non-calculator
1 A number is multiplied by eight and then 5 is added. The answer is 61. What is the number?

2 xand y stand for numbers. x and y are connected by a rule.

x| 2]3]5]8
y | 8 [13]23]38

What is the rule?
A y=4x+1 B y=5x-2
C y=4x D y=10x-27
3 Ting Li followed this rule. She started with 8.
Starting | add 4 multiply by 3 subtract 12 Final
number 8 — - — answer

(@) What is the correct final answer using Ting Li’s starting number of 8?

(b) Alex followed the same rule using a different starting number. Alex’s starting number
is -2. What was his final answer?
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Calculator allowed

4 Ethan followed a different rule to Ting Li. There were three steps. Ethan started with the
number 21 and ended up with a final answer of 30.

Starting | Step 1 Step 2 Step 3 Final
number 21 - - - answer

(@) Write the numbers from 1 to 3 on the lines below to show an order of steps that

Ethan followed.

Step add 8

Step divide by 3
Step___ double the number

(b) Repeat the procedure in part (a) to get a final answer of 22.

5 A pack of 10 candles costs $4.60.
A pack of 6 candles costs $3.20.
You need to buy 22 candles.

What is the least amount you can pay?

6 Yusef investigated the seating plan for a restaurant X X X X
using this table of values.
X X
Number of tables 213415
X X
Number of people seated | 12 | 16 | 20 | ?
X X X X

The diagram shows the seating arrangement for 2 tables.

What rule did Yusef use to work out how many people can be seated at 5 tables?
A (number of people seated) = (number of tables)

B (number of people seated) = (number of tables) + 4

C (number of people seated) = (number of tables) x 6 — 1
D )

(number of people seated) = (number of tables) x 4 + 4
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Measurement

Hat trick at Qatar. In 2009, 23-year-old
Australion Casey Stoner won the MotoGP
in Qatar for the third sedson in a row.

The 22-lap race was postponed because
torrential rain made it impossible to see far
enough ahead on the twists and turns, with
the floodlights reflecting off the wet track.

Casey won the race with a comfortable
7.771 second lead over Valentino Rossi.
Riding his 800 cc motorbike, he reached
speeds of up to 324.7 km/h on the 1.068 km
main straight.

In 2007, Casey won his first World Motorcycle
Grand Prix title, aged just 21. He was the 2008
Young Australion of the Year.

In 2010, Casey won his fourth straight
Australion MotoGP at Phillip Islond. He led all
the way and crossed the line 8.598 seconds
clear of Jorge Lorenzo.

Why learn this?

Forum

In swimming ond running races, times are
measured to the nearest 0.01 seconds. In
this fraction of time the swimmer or runner
can move about 2 cm. How far would a
motorcyclist move in this time? Why are
times for Grand Prix cnd MotoGP races
measured to the nearest 0.001 seconds?

Casey Stoner rides an 800 cc motorbike.
What does the ‘cc’ stond for?

Do you think a knowledge of maths would
help you become a good MotoGP racer?

Measurement helps us keep records, whether for the height of a growing child or the volume
of water in a dam. Good mecasurement skills are useful in many practical ways. They help
a carpenter to work out how much timber is needed to construct a cupbocrd, enable a
painter to calculate the volume of paint needed to paint a room and allow a gardener to
determine the area of lawn to be planted or fertilised.

After completing this chapter you will be able to:
¢ choose appropricate units for measuring cnd convert between them
e estimate common measurements using standard units

¢ calculate the perimeter of different shapes

e calculate the area of different shapes including tricmgles and quadrilaterals
¢ calculate the volume of rectomgular prisms ond related objects.
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Recall

Prepare for this chapter by attempting the following questions. If you have difficulty with a
question, you can download a Recall Worksheet from the eBook or the Pearson Places website.

1 Calculate the following.

(@ 34+68+42+21 (b) 45.6-5.28 (c) 54+11.3 -26.04
(d) 6x4.2 (e) 9.2x6.1 (f) 18.96 x 1000
(9) 2780+ 100 (h) 3+10 (i) 45.9-+1000

2 State the length of the arrow shown on each ruler:
() in millimetres (i) in centimetres.
3 This rectangle is made up of centimetre squares.
Calculate:

(@

(@) the perimeter in cm

(b) the area in cm?.

4 Copy and complete the following conversions.

(@ 2km=___m (b) 30mm=___cm (¢ bm=___cm
(d) 1500g=___kg e 4L=___ mL (f 20kg=___ ¢
(@ 250mL=___ L (h) 1.75m=___mm () 500g=___kg

5 How many sugar cubes are in the stack shown here?

Exploration Task

You can download this activity from the eBook or the Pearson Places website.

What size?

In this activity, you will investigate the possible range of dimensions
for a room of a fixed volume. Are all possibilities reasonable?
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Units of length

The system of measurement used in Australia before 1970 was the‘imperial’, or
‘British” system, which uses units of length such as inches, feet, yards, miles, chains
and furlongs. In this system, it can be difficult to convert between different units.

In late 1700s, French scientists instituted a new scientific system of
measurement, known as the metric system. All lengths in the metric
system come from dividing or multiplying a standard length, the ‘metre’,
by powers of 10 (such as 10, 100, 1000, ...). This makes it easier to convert
between different lengths and different units. Over time, it was developed
into the International System of Units (SI), which is used by scientists and
engineers across the world today.

From 1970, Australia steadily introduced the measurement units of the metric TS S— ’ ’ ‘

system as the official measurement units to be used. The metric units of length
used most often are:

« 1m -
kilometre (km) metre (m) centimetre (cm) millimetre (mm)

1 km = 1000 metres 1 m =100 centimetres 1 cm = 10 millimetres

When estimating lengths, it helps to be able to picture the size of each unit of length, or
compare the object in question to a‘reference’ measurement.

Worked example 1

Use the reference measurement
to help you estimate:

(@) the length
(b) the height

of this motor home.

Thinking Working
(@) Look at the reference measurement. (a) The motor home is approximately
Estimate how many times this length 5 m long.

would need to be used to match the
length of the motor home.

6 Measurement

|/ In the 1100s, King Henry | of England

: decreed that the measure of his own arm
I would be applied as the standard length

: for a ‘yard’. This unit of length was then

: used for nearly 900 years!
\

R ———

333



334

(b) Again, estimate how many times the (b) The motor home is about 3 m high.
length of the reference measurement
would need to be used to match the
height of the motor home.

Converting units of length

Easily converting between units is a great advantage of the metric system. Converting between
metric units of length is easy because you only ever need to multiply or divide by powers of 10.

x 1000 x 100 x 10
1 : 7~ X .
arger units  km m cm mm  smaller units

xS
+ 1000 +100 +10

To convert from a larger unit to a smaller unit, you multiply.
To convert from a smaller unit to a larger unit you divide.

The conversion table above shows that when converting from kilometres to metres,
you multiply by 1000. When converting from centimetres to metres, divide by 100.
To convert from kilometres to centimetres you multiply by 1000, then by 100.

Worked example 2

Copy and complete the following conversions.

(@ 624km=___m (b) 875cm=___m
Thinking Working
(@) Larger unit to smaller unit, so multiply. (a) ©24km
There are 1000 m in 1 km, so multiply by = 624 %1000 m
1000. = 62400 m
(b) Smaller unit to larger unit, so divide. (b) &75cm
There are 100 cm in 1 m, so divide = 875+100 m
by 100. = 0.875m

Worked example 3

Copy and complete the following conversions.

(@ 8.7m=___mm (b) 530cm=___ km
Thinking Working
(@ 1 Larger unit to smaller unit, somultiply. (2) &.7m
First, multiply by 100 to convert = 8.7%100 cm
m to cm. = 670 cm
2 Then, multiply by 10 to convert = 870 X 10 mm
cm to mm. = 5700 mm
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(b) 1 Smaller unit to larger unit, so divide.  (b) 530 cm

First, divide by 100 to convert =530 + 100 m
cm to m. =53m

2 Then, divide by 1000 to convert = 5.3 +1000 km
m to km. = 0.0053 km

Notice that in part (a) of the example above, you multiply by 100, then by 10.This is equivalent
to multiplying by 1000. In part (b) you divide by 100, then by 1000. This is equivalent to
dividing by 100 000.

X Units of length

Navigator
1, 2 (columns 1-2), 1, 2 (columns 2-3), 1, 2 (column 3), 3 (column 3), 5,
3 (columns 1-2), 4,5,6,7,8,9, 3(columns2-3),4,5,6,7,8,10, 6,7,8,10,11,12,13,14, 15,16, i
10, 13, 14, 16, 17, 18, 19 11,12, 13, 14, 16, 17, 18, 17,18, 19, 20
19 (a-b), 20
Fluency
1 Use the reference measurement to help you estimate the following. m

The length of this car. The adult giraffe’s height.
(c) (d)

The he1ght of the tallest part of The 1ength of th1s mantis fly.
this building.
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2 Copy and complete the following conversions.

@ 5km=___m (b) 3.6km=___m (¢) 0.008km=___m
(d 65bm=___cm (e) 0.55m=___cm A 12m= cm
(9) 29cm=___mm (h) 6.1lcm=___mm () 0.35ecm=___mm
@ 9O9ecm=___m kl 0.3cm=___m ) 3750cm=___m
(m) 4200m=___km (n) 570m=___km (0) 92m=___km
(p) 80 mm = cm () 255 mm = cm (n 1.8mm= cm
Copy and complete the following conversions.
(@ 32m=___mm (b) 495m=___mm (¢) 9000 cm=___km
(d) 34500cm=____km (e) 0.003km=___cm M 560mm=___m
(9 97mm=___m (h) 0.342km=___mm () 7800 mm=___km
G 1.92km=___cm (k) 2400cm=___ km H 0.89m=___mm
State which metric unit would be most appropriate for measuring:
(@) the length of your foot (b) the distance from Sydney to Melbourne
(c) the distance around an athletics track (d) the length of a shoelace
(e) the distance run in a marathon (f) the length of your bed.
(@) Which of the following gives the best estimate of the distance across a suburban street?
A 50cm B 5m C 50m D 5km
(b) Which of the following gives the best estimate of the length of a mouse’s tail?
A 0.1cm B 1cm C 10cm D 100 cm
() The diameter of a 20 cent coin is about:
A 28mm B 28cm C 28m D 28km
(d) The length of a ball-point pen could be:
A 15 mm B 50 mm C 15cm D 15m

(e) The height of Mount Everest is closest to:
A 89 mm B 89cam C 89m D 89km

List the lengths below in order from smallest to largest, by first converting them to
a common unit.

(@ 0.4m, 4000 mm, 4 cm, 0.04 km (b) 3.2 km, 360 m, 290 000 cm, 3100 m
(¢) 71.4m, 0.64 km, 5600 cm, 820000 mm  (d) 0.9 cm, 90 mm, 0.095 m, 0.0089 km
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Understanding

7 At the Beijing Olympics in 2008,
Australia’s Steve Hooker won a gold
medal and broke the Olympic record in
the men’s pole vault, clearing the bar at
596 centimetres. How many metres

is this? ag

8 Situated on Heard Island, Big Ben is 1\‘ %
k.

one of Australia’s few active volcanoes.
Its summit is 2745 m above sea level.
What is its height in kilometres?

9 The average man is 1.8 metres tall. Use this scale diagram to estimate the length of the
hammerhead shark.

Sannf

10 The bird-eating spider of South America has a body length of 89 mm and a leg span of
254 mm. Write these measurements in centimetres.

—_——————— e

11 A giant jellyfish was once measured at
2290 mm across and 36 000 mm long.

Convert these dimensions to metres.

/

: Jellyfish have no bones,
I no heart and no brain.
\

12 Claire is building a desk and she wants it to be wide enough so that she can fit the length
of two A4 sheets across it. If the length of an A4 sheet is 298 mm, how wide does Claire’s
desk have to be in millimetres? What is this length in centimetres?

13 A carpenter cuts a piece of timber so that it is 1.2 m wide and 3.7 m long. Convert the
width and length measurements into millimetres.
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Reasoning

14 The direct distance “as the crow flies” between Melbourne and Adelaide is about
800 km. Estimate the direct distance between:

Queensland

Western
Australia

(@) Canberra and Brisbane
(b) Adelaide and Perth
(c) Sydney and Darwin.

15 One of the fastest growing plants in the
world is the bamboo plant. Its stem can
grow 300 mm in one day. If, on Monday
morning, a bamboo plant was one metre
tall, and it grew 300 mm every day, how
tall will it be on Saturday morning?
Write the answer in metres.

16 An athlete runs 100 m each minute.
If she starts running at 10:00 am, how

many kilometres will she have run
by 10:20 am?
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17 (a) Guess the answer to each of the following, then use your ruler to help you decide.

() Which horizontal
line is longer?

(i) Which diagram has the larger (iii) Which is longer, the height of
the hat or its width?

central circle?

A

height

I
<

(b) Explain each illusion or effect above <t
and why you think it happens.

width

Open-ended

18 A builder wrote the measurements needed for a door.

height of door 2032 mm

width of door 821 mm

Why did the builder write these measurements using millimetres instead of cm or m?

19 The following are mistakes made by a student when converting units. For each, explain
what mistake has been made and write the correct answer.

(a) 27m=0.27 cm X (b) 765 mm =7.65 cm X

(c) 2600 m =3.05km X (d) 1256 cm =1.356 m X

20 Two students have been asked to measure the length of the school notice board.

THE LENGTH THE LENGTH

IS 105 cm NOTICE BOAR

- N

i)
- AT
Mofa

N

Suggest possible reasons for the difference in their answers.
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Perimeter

Perimeter is the distance along the boundary of a shape.

The word perimeter comes from two Greek words: peri, meaning ‘around’and metron,
meaning ‘measure’.

Here are some examples:
* A frame goes along the perimeter of a picture.
* A fence is built along the perimeter of a property.

* A soccer pitch has a boundary line marked along its perimeter (shown here in red).

} Length 106 m {

Width 68 m

To find the perimeter of a shape, you simply add up the lengths of the sides (first making sure
they are all in the same units).

For example, the perimeter of this soccer pitch is 105 + 68 + 105 + 68 = 346 m.
Because the pitch is rectangular in shape, it has 2 pairs of equal sides: 2 lengths and 2 widths.

You can use this to write the perimeter of the pitch as P =2 x 105 + 2 X 68 m. If you let the
pronumerals [ and w represent the length and the width, you can write a formula for the
perimeter of a rectangle: P = 2 + 2w. This formula can also be written as P = 2(I + w): Add the
length and the width, then multiply by 2.

A square has 4 equal sides. If you use I to represent the length of each side, you can write the
perimeter as: P =1+ [+ 1+ [. A shorter way to write this is P = 41.

To find the perimeter of a square or a rectangle:

P=2/+2w
or 1T
2(1 + w)

Sides that are marked in the same way (with the same number of small | dashes) have the
same length.
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Worked example 4

Find the perimeter of each of these shapes.

(@) } (b) 6.3m
-
4.5cm + -+
T T 41m
: Ll
L1}
Thinking Working
(@ 1 Write the formula for the perimeter (a) P=4l
of a square.
2 Substitute the side length into =4x45
the formula.
3 Evaluate, writing the answer with the =18 cm
correct units.
(b) 1 Write the formula for the perimeter (b) P=21+2w
of a rectangle.
2 Substitute the side lengths into =2X05+2x%x4]
the formula. =126+6.2
3 Evaluate, writing the answer with the =206 m

correct units.

Worked example 5

Calculate the perimeter of the shape below. ~— 25m —
N 11) m
20m f
40m
Thinking Working
1 First, find the lengths of the unmarked ~— 25m ——
sides. Label them a and b, then use the \ t
given lengths to find them. 20 1? m b
J .
40 m
a=20m—-10m
=10 m
b=40m—25m
=15m
2 Add up the lengths of all the sides. F=10+25+20+40+10+15
=120 m
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(W) Perimeter

Navigator
1,2,3,4,5,6,7,8,9,10, 11,15 1,2,3,4,5,6,7,8,9,10,11,12, 2,83,4,6,7,8,9,10, 11, 12, 13,

14,15 14,15
Fluency
1 Find the perimeter of each of these shapes.
1 b H
@ [ 1, ) | | - (©) 7m
6cm 8 :(im
(@) (e) ' U '
30 mm 1 115 m
+ +25m
13 mm ) I

Calculate the perimeter of the shapes below.

(a) 4m (b) 8cm (c) 4cm

7m 6cm 8cm

o°m 5cm 3¢cm
14m 1cm
12 cm 1cm Scm
(d) 23 mm © 4m f 13 mm
14 mm | 7 mm
8 mm 56m 14 mm
19mm '8 mm T 6 mm
' 20 mm
2:4m

(@) What is the perimeter of a rectangle with a length of 25 cm and a width of 10 cm?
A 35cm B 45cm C 70cm D 250 cm

(b) What is the perimeter of a square of side length 460 mm?
A 184m B 92m C 1.84m D 092m

(c) What is the perimeter of a square of side length 3 km?
A 3km B 9km C 12km D 6km

Calculate the perimeter of each of the following, first converting side lengths to the
smaller unit when necessary.

(@) 50 mm (b) H

T -+2cm

30 mm 6cm
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(c) 1m (d) 1.5km 800 m

90 0.8m
cm 25 km 1200 m

B0 cm 60 cm

Understanding

5 A vyacht sails three straight legs of a course which form a triangle. The length of the legs
are 2.5 km, 1.7 km and 3.9 km. What distance does the yacht sail to complete the course?

6 An interior decorator is making a border to go around the length and width of
a rectangular wall in a house. The wall is 3 m high and 4 m long. What is the total length
of the border?

7 A card maker is making a glitter border on cards that are 25 cm long and 20 cm wide.
If there are 4 cards that each need the glitter border, then what is the total length of the
glitter border?

8 A group of students run around the perimeter of their gym, which is rectangular and has
dimensions 38 m by 16 m. What distance will they run if they complete 6 laps?

9 Juan wants to run two strands of wire around his property to markits 43 m 40m
boundary. A plan of the property is shown at right. If the wire costs
60 cents per metre, how much will the wire for this boundary cost?

10 Estimate the perimeter of each of the following objects. 1o m 95m
(@) your desk (b) a basketball court

Reasoning o

11 If the perimeter of a rectangle is 240 mm and its width is 20 mm, then its lengthis: ~ ——————————- N
A 100 mm B 110 mm C 120 mm D 220mm | Dawnoadegam ';

12 If the perimeter of a square table is 64 cm, then what are its side lengths? RO I
A 8cm B 16cm C 32cm D 64cm

13 The local swimming pool is rectangular, with dimensions of 25 m by 12 m. If it has
a 1 m wide rectangular path around its perimeter, what is the distance along the
outer edge of the path?

Open-ended

14 The length and width of a rectangle are both whole numbers in centimetres. Write down
some possible dimensions if its perimeter is 84 cm.

15 ‘I am holding a picture of a shape with a perimeter of 16 cm’ the teacher said, ‘but it is not
a rectangle nor a triangle’. Draw two possible examples of the shape this may be.

Problem solving

Strategy options

e Guess and check.

e Work backwards.

e Make a model.
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Area

Before laying tiles on a bathroom floor,
you need to find the area of the floor so
that you know how many tiles to buy.

Area is the amount of surface inside a
plane (flat) shape.

Area is measured in‘square’ units.

When you calculate the area of a shape
you are finding the number of squares
that can fit inside the shape.

Units of area

o

One square millimetre, mm? (actual size) One square centimetre, cm? (actual size)
(1 mm length x 1 mm width =1 mm?) (1 cm length x 1 cm width =1 cm?)

2 One square kilometre, km?

(1 mlength x 1 mwidth =1 m?) (1 km length x 1 km width =1 km?)

One square metre, m

You can say the names of square units, such as 1 sz, as’1 centimetre squared’or as‘l square
centimetre’.
Area of a rectangle

Consider this rectangle of length 6 cm and
width 3 cm.

The rectangle contains 3 rows of 6 squares.

Its area is equal to 3 cm x 6 cm = 18 cm?.

The area (A) of a rectangle is equal to its length (I)
multiplied by its width (w), or A =1x w.

This formula can be written as A = [w.
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The length and width of a square are equal, so the area of a square can be found using the

formulaA=1x1 or A=

Area of a rectangle

I

Worked example 6

Area of a square

Calculate the area of the following shapes.

(@) 7cm (b) f
1]
5cm T T T
H ;
5.2cm
Thinking Working
(@ 1 Write the formula for the area of (a) A=lw
a rectangle.
2 Identify [ and w, and substitute their A=7X%X5
values into the formula.
3 Evaluate, writing the answer with the A =35 cm?
correct units.
(b) 1 Write the formula for the area of (b) A=I?
a square.
2 Identify / and substitute its value into A=b2xb2
the formula.
3 Evaluate, writing the answer with the A =27.04 cm?

correct units.
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Area

Navigator

1 (columns 1-2), 2, 3, 4,5,6,7, 1 (columns 2-3), 2,3, 4,5,6,8, 1 (column 3), 2 (column 1), 3,
P. 8,10, 12, 14, 16,17, 18,22, 23, 10, 11, 12, 14, 15, 16, 17 (a-b), 4 (b, d), 5, 8, 9, 10, 11, 12, 13,
24, 25 18 (a), 20, 21, 22, 23, 24, 25 14,15, 16, 18 (a), 19, 20, 21, 22,
24, 25

Equipment required: calculator may be used for Questions 12-16

Fluency
m 1 Calculate the area of the following shapes.
(@) 5cm (b) H (c) 2.cm
t :
1cm -I— " -I— 1 Lsem
=+ +2cm
H
5cm 1
1
(@ H (€) t (f) I
—+ -+ 3cm
” T -+ 4.cm
9.4cm T Toem
6 gm \
) () 87 0 o
T 12m
== =10 mm 16 km
3m }
0) t (k) l 1)
1 liom + +12m
]
H 1.2I m 4.5¢cm
20m 2cm

2 State which of the units of area—mm?, cm?, m? or km?—would be most suitable

for measuring the area of:

(@) asheet of writing paper (b) your little toenail
(c) apizza (d) a house block
(e) afootball oval () Tasmania
(9) asmall watch face (h) the floor of a classroom.
3 (a) What is the area of a square of side length 3 km?
A 3km? B 9km? C 12km? D 6km?
(b) A square has an area of 25 cm?. What is its side length?
A 5cm B 125cm C 25cm D 25cm
(c) If the area of a rectangle is 24 cm? and its width is 10 mm, then its length is:
A 24 mm B 24cm C 11cm D 24cm
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4 The following shapes have been drawn on centimetre grid paper. Find (i) the perimeter

and (i) the area of each one.

(a)

(c)

Understanding

What is the area in cm? of a rectangle of length 40 mm and width 4 cm?

Find the area in km? of a rectangle of length 3 km and width 800 m.

(b)

(d)

Find the width of a rectangle with length 7 cm and area 28 cm?.

5
6
7 What is the area in cm? of a rectangle of length 450 mm and width 70 cm?
8
9

Find the length of a rectangle with width 2.6 m and area 13.52 m?.

10 Find the area of each of the following triangles by first considering a rectangle.

(a)

5cm

8cm

11 Find the side length of a square table whose area is 400 cm? and perimeter is 80 cm.

(b)

..........................

12 cm

(Check your answer by calculating the area from the side length.)

6cm

: Convert measurements

I to the same unit before

| finding the area.

\
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12 The Ray family are installing solar power to their house. There will be 6 panels attached

to their roof, each with dimensions of 2.4 m x 2.1 m.
(@) What is the area of each solar panel?

(b) What is the total area of the solar panels?

(c) If the solar panels generate a maximum of 6.5 kilowatt-hours (kWh) of energy per
square metre each day, how much energy could the Ray family’s new solar system
produce in a day?

13 Guy wants to plant a lawn in a rectangular section of his yard, which is 8.5 m long and

6.9 m wide.

(@ How many grams of lawn seed will he need to use if the recommended seed coverage
is 60 grams per square metre?

(b) What length of timber would Guy need to purchase to create a timber border for
the section?

14 A builder wants to estimate the number of bricks required to build a wall 4.2 m wide and 2.6

m high. If 1 square metre of brick wall contains 48 bricks, how many bricks are needed?

15 Jasmin decided to make a 45 cm square pillow for her study chair. One piece of fabric

will be required for the front of the pillow, and one for the back. Each piece of fabric will
need an extra 1 cm on all edges for the front and back to be sewn together. What area
of fabric will Jasmin need to make the pillow?

16 A farmer wants to create three separate 500 m

rectangular paddocks on his farm, as
shown in the diagram.

(@) Find the area of the three paddocks
using the plan provided. 600 m

(b) To sow his paddocks, the farmer needs 250 m
to spread 60 g of seed for every square
metre. How many kilograms of seed
will he need?

100 m 400m

300
(c) What is the total length of fencing "

needed to surround each of the three paddocks?
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Reasoning

17 The following shapes have been drawn on centimetre grid paper. Find the shaded area in

each case.

(@)

(c)

(b)

(d)

on the plan below represent square metres.

o

lounge

dining
room

18 (a) Use the grid to estimate the area covered by the floor plan of this house. The squares

=00

Do
0o

kitchen

dl

i

family

/1

bathroom

ET

NI

L/

\J

bedroom 1

L/

bedroom 2

bedroom 3 >
e
c
o}
©
(i e——

—

6 Measurement

349



350

(b) Use the grid to estimate the area of the lake. The squares on the grid represent
square kilometres.

19 Write all the possible whole number dimensions of a rectangle with an area
of 20 cm?.

20 Find the length and width of a rectangular room whose area is 60 m? and perimeter is 34 m.

Open-ended

21 Ethan and Magda were asked to each make
a shape using four 1 cm squares, and then find
the perimeter of their shapes. Ethan said the
perimeter of his shape was 10 cm, whereas
Magda said her shape had a perimeter of only
8 cm. Could they both be right? Draw what
their shapes may have looked like.

22 What method would you use to measure the
area of the following objects? Find these areas.

(a) your workbook
(b) your desk

(c) your classroom

23 Trace the shape of your pencil case or phone on centimetre grid paper, then find the area
of the shape.
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THIS IS EASY MISS. THE
P=16m, A=16 M2 PERIMETER AND AREA ARE THE
SAME THING, EXCEPT FOR THE
LITTLE 2 AT THE END.

i

(@ One of Sam’s calculations is not right. What has he done wrong?
(b) How would you explain the difference between area and perimeter to Sam?
(c) What is meant by the’little 2" and why must it be written on the answers for area?

25 List three materials that are sold by the square metre.
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Investigation

Paddocks

Equipment required:
graph paper

The Big Question

A farmer is planning to
fence an area of 400 m? for
the calves on the farmer’s
property. What dimensions
(length and width) would
give the paddock an area
that is cheapest to fence?

Engage
1 Shapes with the same area can have different
perimeters. Each of the rectangles below has been

made using 12 squares. Each square has a side
length of 1 m.

¢1m
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(@) Copy and complete the table below for the three
rectangles.

Dimensions Area (m?) Perimeter (m)
of shape

1x12
2X6
3x4

(b) Which of the rectangles above has the
shortest perimeter?

(c) Why would the farmer be interested in having
the shortest perimeter?

Explore

2 List all possible pairs of whole number dimensions

that would give a paddock with an area of exactly

400 m?.
Strategy options

e Draw a diagram.

e Test all possible combinations.

(@) Select three of the paddocks you think are most
suitable for containing the calves. Draw the
three paddocks on graph paper, showing their
dimensions. To show their relative sizes, use a
scale of 1 cm on page =5 m in real life.

(b) Find the perimeter of each of the three paddocks.

Use the following information to complete the table
on the following page and calculate the total cost of
the fencing for each paddock.

Fencing wire: Each fence has five strands of wire.
Each strand goes all the way around the fence. The
wire costs 85 cents per metre.

Corner posts: The paddocks will need a large post at
each corner, each costing $40.

Standard posts: There must be a post at least every
5 m along a section of fence. If the distance between
the corner posts is longer than 5 m, a standard post
is put along the fence. Mark where the standard
posts will be required on the diagrams of each of
your paddocks, and count the number needed for
each paddock. Each standard post costs $15.



This table will help you to calculate the total cost of constructing each paddock. Copy the table and complete

the columns for each of your three paddocks.

Paddock | Dimensions | Perimeter | Metres of | Cost of | Number | Cost of | Number of | Cost of | Total
fencing | fencing | ofcorner | corner | standard | standard | cost
wire wire posts posts posts posts
needed needed needed

Paddock 1

Paddock 2

Paddock 3

Explain Extend

5 What happens to the perimeter of a paddock as it
gets longer in length and shorter in width? Try to
explain why this is. The 12 m? rectangles you used
in 1 may help.

Elaborate

6 Answer the Big Question by stating which of the
three paddocks you think the farmer should choose,
giving reasons for your choice.

Evaluate

7 (a) What information did you discover from the
rectangles in 1 that could be used to determine
the dimensions of a larger paddock with the
shortest perimeter?

(b) Why did you select the three paddocks that
you did?

(c) Costis one consideration when designing
paddocks. What are other considerations that
the farmer would need to take into account?

8 Investigate the perimeter and the area of other

shapes by looking at the triangles below. Each

triangle has an area of 8 cm?.

(@) Copy them onto graph paper using the actual
measurements given in the diagrams. Then
measure the perimeter of each triangle with
a ruler.

(b) Which of the three triangles below has the
shortest perimeter? Is this what you expected?
Explain.

2cm

4 cm

4cm

2cm

4 cm

8cm

1cm

16 cm
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Half-time 6 @%@

1 Find (i) the perimeter and (ji) the area of the following shapes.

(a) (b) 35m

]
1

6m 3.5m

Complete the following conversions.
(@ 45cm= m (b) 0.015 km = m (c) 307m= km

(d) 0.6 km= cm (e) 196000 m = km (f 2640 cm = km

A garden bed is 5.2 m long and 3 m wide.

(@) How much fertiliser will be required to cover the garden bed, if the recommended
amount is 0.75 kg per square metre?

(b) What length of wooden fencing will be needed to surround the bed?

Which unit of area—mm?, cm?, m? or

km?—would be the most appropriate
for measuring the area of:

S IRCTRT I TR0 B T
E

(LTI

(@) asoccer field

(b) a postage stamp
(c) adinner plate
(d) anational park?

A rectangle has a perimeter of 26 cm

and an area of 30 cm2. What are its b AR b g

dimensions (length and width)?

A netball court is 30.5 m long and T
15.25 m wide.

(a) At training, players complete
five laps around the boundary
of the court. How many metres 15.25m
is this?

(b) Calculate the area of the court.

(c) The player in the position of

‘goal attack’is allowed to move : 505
around in two-thirds of the : °m
court’s area. Calculate this area,

correct to 1 decimal place.
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Area of a
parallelogram

A parallelogram is a four-sided shape that has two pairs —
of parallel sides. The pairs of parallel sides are marked by
> and >> arrow marks. The parallelogram has a base b
and a height /1, which is perpendicular to the base.

=

¥
|

Perpendicular means “at right angles to”. This is shown by b
the symbol for the right angle |, .

3 >
= TR g

Developing a formula for area

You can find a formula for calculating the area of a parallelogram by cutting and rearranging
it into a familiar shape: a rectangle.

Construct a parallelogram by ruling a horizontal line 10 cm long and labelling it b. At one end 7
of the line, and 2 cm in from the other end, measure two perpendicular heights of 5 cm. Mark < Jyst | Vv
them with dotted lines and label them /. Use the marked heights to rule a second 10 cm line I °
parallel to the first. Make sure that this line starts 2 cm in from one end, and extends 2 cm past

the other end of the first line.

If you have done this accurately, the two shorter, sloping sides of the parallelogram will also j ‘
be parallel when you rule them in.

fe—2 cm —=]

5cm

10cm |
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Transform your parallelogram into a rectangle by cutting down one of the dotted lines
marking the height and rearranging the two pieces formed into a rectangle, as shown below.

H

The base and height of the parallelogram become the length and width of a rectangle, and so
you can multiply them together to find the area.

Area of a parallelogram >
Multiply the base (b) by its perpendicular height (k).
A=bh
Parallel sides are marked with the same number of
> arrow marks.
Worked example 7 WE.7
Find the area of each of the following parallelograms.
(@) X » (b)
15.cm
. 7.2m
—
10cm
Thinking Working
(@ 1 Write the formula for the area of (a) A=bh

a parallelogram.

2 Identify b and h, and substitute their A=10x5
values into the formula.

3 Evaluate, writing the answer with the A =50 cm?
correct units.

(b) 1 Write the formula for the area of (b) A=bh
a parallelogram.

2 Identify b and h, and substitute their A=72%x35
values into the formula.

3 Evaluate, writing the answer with the A =252 m?

correct units.
. ____________________________________________________________________________________________________________________________________________________|
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(X Area of a parallelogram

Navigator
1,2,8,5,7,9,10, 11 1,2,3,4,5,7,8,9,10, 11 1 (column 1), 2, 3, 4, 5,6, 8,9, 11
Fluency

1 Find the area of each of the following parallelograms.

(a) ; )
350m 6m§
= 9.
10m

13 cm

WE.7

© (@

:8mm
|

1

22 mm

36m

2.

2 (a) Find the area of this parallelogram, in cm . »
(b) Find the perimeter, in cm. 10cm /6.cm >
T »
22.cm
. . - . 19 mm
3 (a) The height of this parallelogram is: $
A 4mm B 13 mm
C 15mm D 19 mm 15 mm 13mm

(b) The area of a parallelogram with a base length of 3 km and a height of 4 km is:
A 3km? B 14km? Cc 12km? D 7km?

(c) A parallelogram with a base length of 14 m, a sloping side length of 5 m and a height
of 4 m has an area of:

A 20m?2 B 28m? C 56m? D 70m?2

Understanding

4 A parallelogram with a base length of 12 cm has an area of 90 cm? What is the height of
the parallelogram?

5 A parallelogram with a height of 6 mm has an area of 24 mm?. What is the base length of
the parallelogram?
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6 The picture frame shown has a height of 15 cm
and encloses an area of 300 cm?. What is the base
length of the picture frame?

7 (a) How many identical parallelograms are
shown in the quilt pattern below? (Ignore the
different colours.)

(b) If a single parallelogram has a base length of ‘
8.5 cm and a height of 6.5 cm, calculate the ‘

area of material required for all of the
parallelograms on the quilt.

Reasoning
8 Two parallelogram-shaped shade sails are sewn \ \
together to provide shade for a courtyard, as
shown. Each parallelogram has a base length \ \
of 4 m and a height of 2.5 m.
(@) At midday when the Sun is directly

overhead, what area of shade will the shade
sails provide?

(b) Show another way that the shade sails
could be sewn together. Would this provide
the same area of midday shade? Explain.

9 The shape shown is made of two parallelograms.
The height of each parallelogram is 5 cm and the
base length is 8 cm.

(@) Calculate the area of one parallelogram.
(b) What is the total area of the shape?

10 (a) Copy the trapezium and show the position of the cuts and the
transformations required to form a rectangle.

(b) Calculate the area of the trapezium if one grid square = 1 cm?.

Open-ended

11 State the dimensions (base and height) of three parallelograms that have an area
of 32 cm?.
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Area of triangles

and composite

shapes

Area of a triangle

How do you find the area of a triangle? When faced with a new problem, you should first try

to solve it by using what you already know.

To find the area of a triangle, you can use a shape we already know how to find the area of:

the rectangle. Can triangles be ‘rearranged’ to form rectangles?

b

1 Use aruler and a pencil to draw a
triangle. Make the side lengths at least
10 cm long. Label one side as the base, b.

2 Rule aline from the apex (the point at
the top) to the base. The line should be
perpendicular (at a right angle of 90°) to
the base. Label this line £, the height of

the triangle.

b

1 b

3 Mark a point half-way up this line and
use it to rule a line parallel to the base.

4 Cutalong these two inside lines to create

four pieces.

- b

Now:
* Use the four pieces to form a rectangle.
e Form the triangle again.

¢ Keep moving between the rectangle and the triangle until you are able to do it easily.
e What is the simplest way to move from the triangle to the rectangle? Write the steps

involved, then share them with a friend or the class.

Did you find that the simplest way
was to rotate the two top pieces
until they touched the bottom two?

You can find the area of the rectangle
formed by finding the length and the
width and multiplying them.

e
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The length of the rectangle is the length of the base of the triangle, b.

The width of the rectangle is half the height of the triangle, 1h, or . (Can you see why? Look
. . 2 2
back at the instructions for step 3.)

So, instead of writing A = length x width, you can write:

A=bx g, orA= I-j—zh for the area of the rectangle, which is also the area of our original triangle.

This rule will work for all triangles.You can check this by repeating steps 1-4 with differently
shaped triangles, then rearranging them into rectangles.

Another way of looking at it

Another way of showing that the area of a triangle is equal to DI i to draw a rectangle around
the triangle, touching the points of the triangle, like this:

b

The area of this rectangle is b X h, or bh.You can see by using symmetry that the two smaller,
shaded triangles together are equal to the original, unshaded triangle. This means that the

original triangle occupies half the area of the rectangle, or %
It is easy to see that the area of a triangle is half

the area of the enclosing rectangle if you consider
a right-angled triangle. h

For some triangles, such as this one, the perpendicular
height is measured outside of the triangle.You can find
the height by extending the base, then drawing a
perpendicular line from this extension to the opposite

vertex. These triangles also follow the rule A = %

You can draw another identical triangle to form an
enclosing parallelogram.

The area of the parallelogram is bh.

One triangle forms half of the parallelogram, so its

. bh
area is —.
2

The area of a triangle is equal to half of the product of the base
and the perpendicular height.
bh

A=20
2 h
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Worked example 8

Calculate the area of the following triangles.

!
17m
23 cm
Thinking Working
(@ 1 Write the formula for the area of (a) A= o
a triangle. 2
2 Identify b and h, and substitute their A= 22X
values into the formula. <
3 Evaluate, writing the answer with the A =138 cm?
correct units.
(b) 1 Write the formula for the area of (b) A= i
a triangle. <
. : . 17x3
2 Identify b and h, and substitute their A=
values into the formula. e
3 Evaluate, writing the answer with the A=255m?

correct units.

Composite shapes

A composite shape is a shape that is made by combining two or more shapes, such as
rectangles, squares, parallelograms and triangles. Examples of composite shapes are shown
below.

To find the area of a composite shape, divide it into simpler shapes that you can find the
area of, then add or subtract the areas of each individual shape.
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Worked example 9

Calculate the shaded area of the following composite shapes.

(@) 2om (b) 6m
2cm H
3cm omi =+
6cm
Thinking Working
(@ 1 Split the composite shape into (2) 3cm
recognisable shapes. (This may be 2 om
done in different ways.) pe=s
3cm
6.cm
2 Write the area of the composite Total area = 1
shape as the sum of the areas of the
o =LXW+IXw
individual shapes.
=5X2+06X35
3 Calculate each of the smaller areas. =6 +156
4 Do the addition by writing the =24 cm?
answer with the appropriate units.
(b) 1 Write the area of the composite (b) 6m
shape as the area of the larger "
shape minus the area of the )
2 m- 04
smaller shape.
Total area = -
_12_p2
2 Calculate each of the smaller areas. =6° - 2°
3 Do the subtraction, writing the =26-4
answer with the appropriate units. =32 m?

Note that when you have two of the same type of shape, you can use capital letters (L, W) for
the dimensions of the larger shape and lower-case letters (I, w) for the dimensions of the
smaller shape. This is demonstrated in the example above.
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(X3 Area of triongles and
composite shapes

Navigator
1,2,3,4,5,6,7,8,9,11,12,13, 1,2,3,4,5,6,7,8,9,10,12,13, 1,2,3,5,6,7,9, 10, 12,13, 14,
15 15,16 16 £

Equipment required: calculator may be used for Questions 2, 4, 6-10

Fluency

1 Calculate the area of the following triangles.

(d) 22 mm (e)
( 36 m
10 cm

14 m

2 Calculate the shaded area of the following composite shapes.

(a) (b) 13 .cm
1cm
5cm 2om—+ T
3cm H H S,
4cm L 4 /
: There is sometimes more
| than one way to split up
8cm I a composite shape. Look
|
(©) 3om 7em (d) |l for the easiest way.
A —_——
~~.
7cm 8cm

11cm 12cm

15 cm 3cm y ‘

10 cm

() (f)

16.2 cm

10 cm
10 cm
7cm

21.5¢cm | I
6.cm
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(@) » HH
%
_1\\ 10 cm _|\\
T
18 cm 2 "\11 cm
%
9cm

3 (a) Inthe diagram, the height of the triangle is:

A 3cm

B 4wm

C 7cm

D 23cm

(b) The base length of this triangle is:

A 21 mm

B 31mm

C 42mm

D 59mm

(c) Which option best describes this
composite shape?

A triangle and square
B triangle and rectangle
C heptagon
D

parallelogram and rectangle

Understanding
4 Find the total area of the sails on this yacht.

5 Find the area of paper required to build the
kite shown.
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11 cm

(h) |

12cm

9cm

59 mm

31 mm

42 mm




6 The label on a tin of paint claims the contents will cover
4 square metres. How many tins would be needed to

paint the triangular roof section pictured? 48m

7 Find the area of each of the following composite shapes.

() 9om (b) 11 cm
18 cm 9cm 2cm
(c) 20 cm (d) 5.5cm
N L] H

10cm
18 cm
8.2cm
6cm

8 Daniel is making a wind spinner as shown. If the spinner shape is
made of 4 triangles with & = 10 cm and b = 20 cm, then what is the
total area of the wind spinner?

9 A garden bed area is made of a rectangle and a square joined -—15m—
together as shown. A gardener wants to separate the total area T
into two equal parts. 15m
(@) What is half of the total area? 1
(b) How can the total area be represented by two equal triangles? ‘0.75 m

10 Terry is having a doorway put in one of the walls of his house.

(@) If the wallis 5 m long and 2.4 m high, and the doorway measures 0.82 m by 2 m, what
area of wall will remain after the doorway is completed?

(b) Terry installs a door in the doorway and paints two coats of varnish on both sides of
the door. If 1 litre of varnish covers 4 square metres, how many litres of varnish did
Terry use?
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11 The wall of a house is made of a square with a triangle on top, as shown. «—15m—
Calculate the total area of the wall.

Reasoning

12 Describe a method for finding the area of the composite shape 10m
shown without splitting it up into known shapes. Use your 3m

method to find the answer.
10m

5m

13 This triangle can be cut into two pieces to form a rectangle.
(@) Describe exactly where and how to make the cut.

(b) Use a diagram to show how the two pieces fit together to make
a rectangle.

14 This triangle can be cut into four pieces to form a
rectangle.

(@) Describe exactly where and how to make the cuts.

(b) Use a diagram to show how the four pieces fit
together to make a rectangle.

Open-ended

15 A triangle has an area of 36 cm?. Give two
possible combinations for the triangle’s base
length and height.

16 The difference in area between a rectangle
and a triangle is 12 cm?. Draw a possible
example of the pair, showing
their dimensions.
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Volume

A box is a three-dimensional (3D) object, which means it has length, width
and height. The amount of space taken up by a box is its volume.

Volume is the amount of space occupied by a 3D object.

Volume is measured in‘cube’ units. When you calculate volume, you are
finding the number of cubes that could fit inside the object.

You can measure the volume of an object by counting or calculating the number of cubic

centimetres that would fit inside it. A cubic centimetre (cm®) is a cube with a length, width and

height of 1 cm. The volume of larger objects may be measured in cubic metres (m?), a cube

with length, width and height of 1 m.

A cubic centimetre

1cmxicmx1ocm=1cmd
1cm
1cm

1cm

A cubic metre

Tm

Tmximxim=1md

im

Tm

Note that this cube is not drawn to scale.

mm

cm

The volume of the head on | The volume of a die is
a match is about 4 mm?. about 1 cm?®.

The volume of a small
dishwasher is about 1 m?.

The symbol cm? can be said as’cubic centimetres’ or ‘centimetres cubed’.

A rectangular prism is made up of layers of cubes. Each layer has
the same rectangular shape, meaning that there is the same

number of cubes in each layer.

You can find the volume of a prism by counting the number of

cubes on the bottom face (or top face, if that is easier to see) and
then multiplying this by how many layers of cubes there are.

The rectangular prism shown here has 8 cm cubes on its top face,
and 3 layers of cubes. Its volume is 8 x 3 = 24 cm®,
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Worked example 10

How many cubic centimetres are there in the following
rectangular prism? (Each small cube represents 1 cm®.)

[/ [/

|
|
|
N

e
e
e

vd
-~
-~
|~

|~

-
v
v
.~

v
v
v
.~

NNAVANAN

Thinking Working

1 Find the number of squares on the top  There are 10 squares on the top face.

face of the prism.

2 Find the height of the prism. It i5 4 units high.
3 Work out the total number of cubes. 10 X 4 = 40 cubes
=40 cm®

The number of cubes showing on the top or bottom face of a rectangular prism is the same as
the area of that rectangular face. Instead of counting the number of cubes in the top or bottom
face, you can multiply the length by the width to get the area of the face (A =X w), then
multiply by the number of layers of cubes. So, to find the volume of a rectangular prism,

multiply the length, width and height values together.

V=Ixwxh
]h
N

w

Volume

Explore how the volume of a rectangular prism changes
as you vary the dimensions.

Go to the eBook or the Pecarson Places website to access this
interactive.
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Worked example 11

Find the volume of the following rectangular prism in cm®.

5cm
10 cm

Thinking Working

1 State the formula for calculating the V=Iwh
volume of rectangular prisms.

2 Substitute the values for [, w and & into V=10Xx7x%x5

the formula and evaluate. =350 cm°
Navigator
1,2,3,4,5,6,7 (columns 1-2), 1,2, 3,4, 5,6,7 (columns 2-3), 2 (d-f), 3, 4, 5,6, 7 (column 3), 9,
8,9,11,12,13, 14, 18 8,9, 11,12, 13, 14, 17,18 10, 11, 12, 13, 14, 15, 16, 17, 18 P.

Equipment required: calculator may be used for Questions 8-10, 15, 18

Fluency

1 How many cubic centimetres are there in the following rectangular prisms? (Each small m
cube represents 1 cm?>.)

(@) @ (b) @
@ @ © @

2 Find the volume of the following rectangular prisms in cm?. m

(b) (c)
2cm
3cm
6om 5cm 8cm

(@)
3cm
5cm 4cm
(d) (e) (f
5cm
5cm
12 cm 5cm 8cm
2cm
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3 Aroomis 3 mlong, 2 m wide and 2 m high. What is its volume in metres cubed?
4 A small case is 6 cm long, 2.5 cm wide and 1 cm high. What is its volume?

5 A pocket dictionary has a cover 12 cm long and 9 cm wide and is 2 cm thick. Find the
volume of this book.

6 Choose the correct answer for each of the following rectangular prisms.

(@) Length =20 cm; width =10 cm; height =5 cm. The volume is:

A 35cm? B 100 cm?® C 700 cm® D 1000 cm®
(b) Length = 12.5 m; width = 4 m; height = 3 m. The volume is:
A 150 m® B 1500 cm?® C 800m? D 70m?
(c) Length =3 m; width =75 cm; height = 50 cm. The volume is:
A 11.25m° B 1125cm?® C 11250 cm?® D 1125000 cm?®

7 Find the volume of each of these compound solids by counting the number of

centimetre cubes.
(b) ? (c)
(e) %
(h) @

(a)

(d)

@@@

Understanding

8 A water tank is to be put on a wooden box filled
with gravel to keep it level. How much gravel is
needed, in m3, to fill the base shown?

9 A cake in the shape of a
rectangular prismis 20 cm long,
15 cm wide and 6 cm high when

baked. What will be the volume |

of the cake afteritisiced all over 6cm

(including the bottom) with |

a layer of icing 0.5 cm thick? \20 o 5 om
\ /
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| rectangular prisms. |

in building the barbecue. M
11 Measure the dimensions and calculate the volume of: @ ~

(a) a tissue box

10 Lachlan has finished the brickwork for his backyard S N
barbecue, as shown. Find the volume of bricks used .| Divide the sold into i

(b) an eraser 0.3m

(c) the room you are in.

. 0.5m 0.6m
Reasoning

12 What is the volume of a box that is 40 cm long, 15 cm wide and 8 cm high?
How much will the volume increase if the height is doubled?

-

13 Eight planks of wood are stored on a shelf. Each plank of wood is 80 cm long,
10 cm wide and 3 cm thick. What is the total volume of all planks of wood in cm®?

14 A large toy box is completely full of identical wooden blocks which are 10 cm long, 6 cm
wide and 4 cm in height. How many blocks can fit inside the toy box, if the dimensions of
the toy box are: length 40 cm, width 30 cm and height 20 cm?

15 A rectangular prism has a volume of 216 cm?. Tt is twice as long as it is wide, and its height
is 3 cm. Find its length.

Open-ended

16 A rectangular prism is made from 30 one-centimetre cubes. Give possible values for the
length, width and height of the prism.

17 At aschool fair, a game involves guessing the number of jelly -
beans in a container. The person with the closest guess will win
all the jelly beans.

(@ How many jelly beans do you think are in the jar?

(b) How can you make an accurate estimate of the number
of jelly beans in the jar?

(c) If the jelly beans were each the same volume but
cube-shaped, would more or fewer jelly beans fit in the jar?

18 A small cube is put inside a large cube of volume 64 cm?®.
Give three possible side lengths of the smaller cube and calculate
the volume of empty space inside the large cube.

Problem solving

Strategy options

e Have | seen a similar problem?
e Make a model.
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Coder X, the evil code-breaking master, is on a spree through the city’s
streets, decoding top secret information to gain access to all of the city’s

finances, gold and valuables. Your mission is to answer the questions The volume of air that can fit

Coder X has left on electronic devices at locations around the city, inside this telephone booth is:

starting at the police station. Answering the questions correctly will spell K 12 800 m*(go to newspaper
stand)

the access code to Coder X’s computer files and give you the location of
the next clue. The path taken will lead you to Coder X’s hideout. Can you
break the code before Coder X escapes?

L 6400 m? (go to library)
M 360 m® (go to police station)
N 1.28 m® (go to train map)

The length of this single-

carriage train could be: The length of this train line is:

R 4.6 km (go to train carriage) |
S 3.8 km (go to L'Hotel)

T 42 km (go to museum)
U 52 km (go to telephone
booth)

Y 0.07 km (go to police station)
Z 200 m (go to train map)

A 2000 cm (go to library)

B 1200 mm (go to bank)

7//

)
POST ?O?PI?ZA
OFFICE
-

0.67 km is equal to:
N 6700 cm (go to Pop’s Pizza)
O 670 m (go to telephone booth)
P 6.7 m (go to library)

Q 0.0067 m (go to train carriage)

! =y B! Al gy Ak ida g laaa
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The volume of this rubbish bin will give
you Coder X’s hideout:

E 0.36 m® (go to Pig and Whistle Café)
F 3.6 m®(go to park bench)

G .72 m® (go to Ye Olde Bookstore)
H72md (go to train platform exit)

32 metres is equal to:

V 0.32 km (go to post office)
W 0.032 cm (go to bank)

X 320 cm (go to museum)

Y 3200 cm (go to rubbish bin)

The length of this police sign is:

A 40 cm (go to library)

B 1600 cm (go to telephone
booth)

C 400 cm (go to bank)

D 800 cm (go to train map)

w—

~ The area of this shape is:

P 36 m? (go to L'Hotel)

Q 32 m? (go to telephone booth)
R 30 m? (go to train carriage)

S 24 m? (go to newspaper stand)

The volume of this stack of The volume of this stack [
newspapers is: of boxes is: ‘

C 1.3 m® (go to rubbish bin) D 16 m® (go to museum)

D 3 m® (go to post office) E 13 m® (go to train map)
E 0.075 m® (go to L’Hotel) F 15 m? (go to newspaper
F 0.75 m®(go to library) stand)

—— G 17 m® (go to L'Hotel)

N
"N
| I
N
[ I S
/ | I I B O
s
Lyl
X
OLI Lty 3
‘Q ,G' R .
STATION :::. 2
Area = 80 000 cm? <

| TRAIN MAP | Tcm=1km

e | S
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» Landscape
ardening

Landscape gardening involves designing and
creating outside spaces, such as the area around a
house or building, or public parks. There are many
DIY magazines and TV shows transforming the
average backyard into a haven of ‘outdoor rooms’,
lights, waterfalls and vegetable gardens.

Before a garden can be transformed, a detailed
design is usually drawn on grid or graph paper.
1 (a) Why is it helpful to draw the design on a grid?

(b) The scale at the top of a grid states that
1 cm on the page represents 1 min real life.
What real life distance would 1T mm represent?

At the top of the following page is a plan used to
transform an Australian backyard.

Refer to the plan for Questions 2-8.

2 What is the total area of the backyard (not
including the house)?

3 The lawn will be sown by seed. 30 g of grass seed
is needed to cover each square metre of lawn.
(a) What is the area to be covered in grass?

(b) How much grass seed will you need to buy?
Give your answer in kilograms.

4 The path that extends from the shed to and around
the vegetable garden will be paved with bricks.
The base dimensions of one brick are 20 cm x 10
cm. Calculate:

(a) How many bricks will cover each square metre?

(b) What is the total number of bricks required to
complete the path?

5 The vegetable garden will be

constructed out of timber
sleepers with a height of
30 cm. The box needs to be
filled with a mixture of 4

) 30cm
soil and compost.

(a) What is the total length of the timber sleepers
needed to make the vegetable garden box?

(b) Find the area of the topsoil of the vegetable
garden.
(c) What volume of soil mixture will be needed
to fill the box to the top?
The deck will be made using hardwood boards that
are 9 cm wide. Decking boards are sold in different
lengths and then cut to size.

(a) What area is to be decked? (Include the step in
your calculations.)

(b) How many boards are needed to cover a width
of 1 metre?

(c) What length of decking will need to be bought
to make the deck?



Kﬂl Scale:1Tcm=1m

vegetable
garden

umbrella ,

When designing a backyard, it is important to

consider the cost. A detailed budget needs to be

completed before the project can begin.

7 Using the figures you have calculated in Questions
2-6, copy and complete the budget below.

Item Number of items Cost Total cost
required or area of each
to cover (m?) item

Grass seed $8.95 per 1 kg box

Bricks $0.80 each

Timber sleepers $12 per metre

Soil mixture $42 per m?

Decking $4.50 per metre

Total cost $

8 What other costs in making this backyard have
not been included in this budget?

Research

Design your own ‘ideal’ backyard. Make a scale
drawing of it using similar symbols as above.
Consider aspects such as space, cost, slope

of the land, water restrictions, pets and your
family’s needs.
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Investigation

Equipment required: centimetre cubes (optional),
graph paper or isometric dot paper

Blocks of chocolate

The dimensions of a chocolate bar are shown below.

The surface area of a chocolate bar is the combined area
of the top, bottom and all four sides. It is the area that is
covered in chocolate.

The smaller the surface area of a chocolate bar, the less
packaging will be required to wrap around it.

The Big Question

What is the smallest possible surface area for the
chocolate bar, if it has a volume of 36 cm®?

Engage
Chocolate comes in blocks that resemble rectangular

prisms. The volume of a rectangular prism can be
calculated using the formula:

Volume = length x width x height

If the volume is known to be 8 cm® and we want to find
the possible dimensions for the rectangular prism, we
need to find three numbers that multiply to give 8:

For example: 8 cm® =4 x 2 x 1

These dimensions give the following rectangular prism.

PEARSON mathematics 7 2ND EDITION

These eight cubes can be arranged to make two other
rectangular prisms:

The surface area of a rectangular prism can be found
by counting or calculating the number of squares
on the surface of each face (including the bottom)
and adding them together. The surface area of a
rectangular prism with length 4 cm, width 1 cm
and height 2 cm is shown in the table below.

Dimensions
4emx2cmx1cm
Area of front I I I
and back
8+8=16
Area of top
and bottom
4+4=8
Area of sides
1 1
2+2=4

Total surface area

16 + 8 + 4 =28 cm?




(@) Calculate the surface area of the other two Explojn
rectangular prisms with volume 8 cm®. If you

. 3 (a) Use your results from 2 to answer the
have centimetre cubes, use them to help you. @ y

Big Question. Include dimensions of the bar
(b) All three rectangular prisms have a volume of and its surface area in your answer.
8 cm®. What are the dimensions of the one with

the smallest surface area? (b) How much less packaging would this new bar

require, compared to the current one?
(c) Draw the chocolate bar as a rectangular prism on

graph paper or dot paper. Elaborate
(d) What is the surface area of the chocolate bar? 4 (a) Explain how you can predict which dimensions
of a rectangular prism will have the smallest
Explore surface area.
2 The volume of the chocolate bar shown is (b) Write a statement that explains how you
12x3x1=36cm> would find the dimensions that give the

(@ Other whole number dimensions of a smallest surface area for a rectangular prism.

rectangular prism will give a volume of 36 cm®, Evaluat
List all the different combinations of whole valudte

numbers that will make this statement true. 5 (a) Describe, using a step-by-step method,
the approach you used to solve this problem.

Did you use any of the information you

ST ™\ : found in 1?
| Afactor tree can help | Strategy options

36 cm?® = X X

! find three numbers that | (b) Can this problem be solved another way? What
! . ! | * Make a table.
will multiply together | o other methods or shortcuts could be used when
to equal 36. I e Have | seen a similar problem? . . . 5
o approaching problems like this one?
A S - e Make a model. )
= ) -7 (c) Why do you believe current chocolate bars are
'- (b) Choose the three sets of dimensions from the list the shape they are? Do you think that chocolate
| /\ you compﬂed in (a) that you think will have the Companies may consider Changjng the
least surface area. Draw three chocolate bars dimensions of chocolate bars? List some
L with the chosen dimensions on graph paper or advantages and disadvantages of doing this.
dot paper.

(c) Copy and complete the table below to find the Extend
total surface area of the three prisms. 6 (a) Construct a model of your alternative chocolate
bar that has the smallest surface area. Design the

o . o
g pa'ckagmg and then fold it into a rectangular

. @ rism.

08 | ¢ 2 2 '

S o S . o g o) “:(1? (b) Prepare a report on the size, dimensions and

= o (7] .

o S < 8 « £ w— = packaging of your new chocolate bar.Your report

c 0o c 8 ° 2 5] ) :

Q o « © o T should include:

ES | 22 | 273 o 5

© S < < — e the dimensions and surface area of your

newly designed chocolate bar

* environmental reasons for reducing the
amount of packaging used for individual
chocolate bars

¢ financial reasons for reducing the amount of
packaging used for individual chocolate bars

¢ an example of what your new chocolate bar
will look like (your design).
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Challenge 6

378

If a $2 coin is about 2 mm thick, then how much money is in a one-kilometre-high stack
of $2 coins?

The perimeter of this square paddock is
800 m. It is divided into eight identical
paddocks as shown.

The perimeter, in metres, of each of the eight
smaller paddocks is:

A 150 B 200
C 300 D 400

The weight limit for an elevator is 1500 kilograms. The average weight of the people in the
lift is 80 kilograms. If the combined weight of the people is 100 kilograms over the limit,
how many people are in the lift?

A 13 B 16 c 17 D 20

When a square piece of paper is folded in half vertically, the resulting rectangle has a
perimeter of 39 cm. Find the area of the original sheet of paper, in square centimetres.

A rectangular area on a wall measuring 7 units by
3 units is covered with 7 rectangular tiles measuring
1 unit by 3 units. In how many ways can this be done?

The area of the entire figure shown is: i ]

A 36 cm? B 54 cm?
C 72cm? D 108 cm? +=

A rectangular sign has the dimensions 10 m by 16 m.
If a square advertisement to be painted on it must have ] i
a border at least 1.5 m wide, the area of the largest -
square advertisement that can be painted on the sign is: 6 om =

A 49m? B 72.25m?
C 91m? D 160 m?

A fish tank has a base of 100 cm by 200 cm and a depth of 100 cm. A solid metal
rectangular prism with dimensions 80 cm by 100 cm by 60 cm is put in the tank and water
is poured into the tank until the water is level with the top of the metal prism. After the
prism is carefully removed from the tank, the depth of the water remaining is measured.
What are the three possible depths?

100

1cm
100 80 60

100

2cm
200

Three cubes are sitting on top of each other. The bottom cube

has a side length of 4 cm, the cube on top of it has a side length 4 cm
of 2 cm and the very top cube has a side length of 1 cm. What is

the visible area of the cube stack?
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Chapter review

Maths literacy

area height metric perpendicular
base kilometre millimetre rectangular prism
centimetre length parallelogram volume
composite shape metre perimeter width

Copy and complete the following using the words and phrases from this list, where
appropriate. A word or phrase may be used more than once.

1 is the distance around the outside of a shape.

2 Tocalculatethe _ ofarectangle, you multiplythe by the width.

3 Theareaofatriangleishalfthe_ multiplied by the perpendicular

4 The_ ofarectangular prism is found by multiplying the length, width and
height together.

5 The system of measurement used in Australiais calledthe __ system.

6 Tofindtheareaofa__ we break it up into simpler shapes.

7 Multiplying the base length by the perpendicular height will find the area of a

Fluency
1 (@) The height of an average house ceiling is approximately: m
A 260 mm B 26m C 0.26km D 2600 m
(b) The length of a classroom desk is approximately:
A 18 cm B 280 mm C 180 cm D 180m
2 Copy and complete the following length conversions. m
(@ 459km=___m (b) 58000cm=____ km
() 92m=___ mm (d 42m=___cm
(e) 980 m= km (/) 0.00673km=___ mm
3 Find the (i) perimeter and (ii) area of each of the following shapes. 6.2. 6.3. 6.5
. ’ . ' .
(@ @ O b) g—F—m0
14 cm
= = T +14 mm
32.cm
m I
(c) 5m (d) 18 cm
5cm
6.5m 13cm 9 :
55m =
Sm 4cm
1.5m
12m
4 Find the perimeter and area of a squash court 9.75 m long and 6.4 m wide. m




@ (b)

13cm
6cm 12.cm
p IR, (
6.cm ?4\ ?m
5cm
(© 4/ (d)
9cm
‘ 14 cm
6 Determine the volume of the following solids. m
(@ (b)
5m 5cm
7m 6m 9cm 5cm
Understanding
7 Find the area of each composite shape below. m
(a) (b) 5cm
5m 2cm
2m 2m 4cm
12.cm
2m 5m
3m 3m
5cm
4m
14 cm
(©) (d) |
0.8 m 1.2m 0.8m
fe——le——le—>]
1
LLLI
Iy
+ —+ 12cm
+ + [16m
|
|
11
Il
Yy
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5 Find the area of each of the following shapes. m



8

10

11

12

13

A carpenter calculates that the total length of timber
she needs to make a bookcase is 4850 mm.

(@) How many metres is this?

(b) If timber costs $6 per metre at the hardware
store, how much will she pay for the exact length
she needs?

Robbie is tiling the floor of his bathroom, which is
a rectangle measuring 3 m by 2.5 m.

(@) Write these measurements in centimetres, then
calculate the area of the floor in square centimetres.

(b) Robbie is using square tiles that have a side length of
25 cm. Calculate the number of tiles needed to cover
the floor.

(c) If the tiles cost 80 cents each, calculate how much
Robbie will pay for the required number of tiles.

Theresa is constructing a sandpit for her children. She has created a rectangular wooden
box that is 2 m long, 1.5 m wide and 0.3 m high.

(@) Calculate the perimeter of the box.
(b) Calculate the volume of the box.

(c) If one cubic metre of sand costs $15,
calculate how much it will cost to fill the
box to a depth of 25 cm with sand.

Tricia has obtained a quote of $21 per square metre for her driveway to be resurfaced.
If her driveway is rectangular and measures 12 m long and 3.2 m wide, what will the job
cost her?

Determine the volume of each of the following solids. (The cubes are centimetre cubes.)

(b)

Cameron has had a water tank specially made to fit the 11m
side of his house. Calculate the volume of the tank, in 2m
cubic metres. =
1.8m
>,
2.7m

Reasoning

14 What is the perimeter of a square with an area of 25 cm??

15 What is the area of a rectangle with a perimeter of 32 cm and a length of 10 cm?

6 Measurement @




space (shaded) in a car showroom. Calculate the
area available for a display.

10m

22m

17 Five blocks of dimensions 3 cm x 5 cm X 6 cm are put in a toy box of length 40 cm, width
20 cm and height 9 cm. Determine if they fit by finding the volume of space left in the box.

18 Draw a diagram to help you explain:

(@) how to turn a parallelogram into a rectangle

(b) how to turn a triangle into a rectangle.

Numeracy practice 6

Non-calculator

1 Which has the larger area: a rectangle with a length of 20 cm and a width of 15 cm,

or a triangle with a base of 20 cm and a height of 15 cm?
3.5m [ Bedroom
2 Liis having new carpet laid in the lounge room and bedroom of her apartment.

What area is to be carpeted? 3m —

3 What is the perimeter of a square that has an area of 100 cm*?

4 A rectangular picture frame has a perimeter of 80 centimetres. The frame has a Lounge room
length of 25 centimetres.

What is the width of the picture frame? __ cm

Calculator allowed
5 The flag of the Czech Republic is shown at right.

The line where the red and white sections meet is
half-way up the flag. If the blue triangle has a height
of 2 m, the area of the flag that is red is:

A 8m? B 9m?2
C 10m? D 16 m2 | |

I 6m |

6 A pack of playing cards is 2.6 cm high. If there are 52 cards in the pack, what is the
thickness of each card?

7 The Hudson family have bought a new fish tank, requiring a
20 mm deep layer of pebbles on the bottom. Which volume
of pebbles should they buy? s0cm

A 1000 cm® B 2000 cm® _ N

C 20000 cm® D 30000 cm?® o 55708 om
40 cm

8 Sanjay used identical cubes to build a rectangular prism. There were 18 cubes in its base.
She used 54 cubes altogether. Which of these could be the dimensions of Sanjay’s prism?

A 6Xx3x2 B 3x2x9 C 9x3x3 D 6x3x9
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Mixed review

Fluency
1 Write the following in algebra.

(@) Akash has 7 pencils in his pencil case. He takes 8 out and lends them to a friend.
How many pencils are in the case now?

(b) k dollars is divided evenly among 6 people. How much money does each person receive?
(¢) There are 50 matches in one box. How many matches are there in & boxes?
2 Arrange the following decimals in order from smallest to largest.
(@ 2.3,2.003,2.33,2.323,2.302 (b) 0.089, 0.129, 0.091, 0.0909, 0.0199
3 Write the following as fractions or mixed numbers in simplest form.
(@) 6 out of 24 students in the class have black hair.
(b) 5 full dozen egg cartons and 4 eggs in another carton.
(c) 25 minutes out of an hour.
4 Write each of the following numbers as a product of their prime factors in index form.
(@ 28 (b) 200 (c) 990
5 Find (i) the perimeter and (i) the area of the following shapes, giving your answer in 6.2 6.3 6.5
the larger unit where necessary. . .
(@) H (b) ! (c)

T T 40 mm 1 1L 35m 55¢cm

1 , 1.1m

6 Calculate:

(@ 7+32+4x2 (b) 33+12)+3+19 () 6x9+2+4 m

7 Calculate the following, writing your answers in simplest form and as a mixed number,
if appropriate. i ° ’ m
@ 2x3 b =+ @ 12x2] @ 4+3

8 Copy and complete the following conversions. m
(@ 6.09km=___m b) 83ecm=___m () 5400 cm=____ km

9 Calculate the following. 25-27
(@ -2+8 (b) 14-17 () -15+3 (d) -5-6
€ 3+(-9) ) -4-CD @ 11-(-2) (h) -7-10

10 Use a mental or written strategy to calculate the following.

(@) 28x43 (b) 990 +6 (c) 57 x4

11 There are 8 red, 12 blue and 4 black jelly beans in a packet.
(@) Write the ratio blue:red:black in simplest form.

(b) Write the number of red jelly beans as a percentage of the total, rounded to
1 decimal place.

12 Write the following decimals as fractions in simplest form.
(@ 0.23 (b) 0.06 (c) 0.505




13 Find the volume of the following rectangular prisms.

(@) (b) (c)
2¢cm
6.cm
1cm 15m
4cm 6¢cm
6.cm
3m
8m
14 Copy and complete the table using the rule y = 3(x + 2).
x| 0] 2]3]61]10
Y
15 Calculate:
(a) 4.67+8.38 (b) 8.93 +0.00635 (c) 19.87+21.075
16 Calculate:
(a) 1.86+ 600 (b) 0.42 +1000 (c) 10.605 +0.005
Understanding

17 Joseph had $578.97 in his bank account. After his pay was deposited, there was $665.49.
How much was Joseph's pay?

18 Find the area of the shaded regions.
(@) t (b) H

19 Ben surveyed some Year 7 students to find out their favourite Australian animal. Here are
his results:

Koala 8 students Bilby 6 students
Wombat 4 students Kangaroo 2 students

Write the preference for each animal (a) as a fraction in simplest terms, and (b) as a
percentage of the total number of students.

Reasoning

20 Which is larger: 28 or 822

21 The Hawksbury Magpies were playing in the U14 football grand final. All their goals were
scored by three players. Johan scored % of the goals, Rihbi scored % of the goals and Kyle
scored the rest. If the Magpies scored 24 goals, how many goals were scored by Kyle?

22 Arectangle has a length 5 cm greater than its width and a perimeter of 42 cm. What are
the dimensions of the rectangle?

23 Atashop I can buy three cans of soft drink for the same price as a hamburger. If a can
of soft drink costs $¢ and a hamburger costs $, write an equation for this situation.
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Exploration STEM

You can download this activity from the eBook or the Pearson Places website.

The grand architect

The population is growing and the government
needs a new secondary school. Your task is

to plan the new school buildings to meet the
government’s needs, creating the building
designs and layout. This is an opportunity to
release your creativity and let your imagination
roam free.

Exploration STEM

You can download this activity from the eBook or the Pearson Places website.

Survey and discovery

Collecting information from groups can

help you to discover and understand many
interesting things about the group. But there
are different ways to collect and present
information. Which ways are appropriate and
useful? Your task is to find the best questions
to ask and the best ways to analyse and
present the information.

Exploration Coding
You can access this activity from the eBook or the Pearson Places website.

Creating geometric patterns

Many complex geometric designs can be made just by
repeating small simple steps. Explore algorithms that
will create geometric patterns using basic shapes.

385






Linear

equations

From physical to digital. Why do people
learn physical tasks at different rates?

Why do some people seem to have ‘natural
talent’ when others struggle to master the
basics? University researchers are studying
how people learn various skills. They are
measuring the motions involved in tasks as
simple as playing racquet sports through to
more complex activities, such as flying a
fighter jet, in the hope that this research will
help people to learn these skills faster and
more effectively.

Some resecrch projects have used motion-
capture technology, including game console
devices such as Microsoft Xbox Kinect and
Nintendo Wii, to create equations thart
represent skills involved in many humaon
activities from sport to surgery. Data from

a motion-capture device con be used to
measure a range of movements that is then
used to create mathematical equations.

Why learn this?

One useful aim of research like this is to
program robots to teach people the most
efficient way to learn new tasks. By bringing
robotics and virtual reality together, learning
can be easier than trial and error. For
example, if you were learning to play tennis,
a robotic device could make learning easier,
such as a robotic sleeve that prompts you to
move your arm in a more correct way.

Forum

Researchers have used commercial game
consoles to investigate ways that different
movements can be recorded. Why might
universities be interested in this? How do

you think this could be used in classrooms?

Whether you are deciding how much material to buy to make curtains, working to a family
budget, or calculating whether a business has made a profit, equations can be used to
represent a variety of situations. Solving equations can help you to make informed and

accurate decisions.

After completing this chapter you will be able to:

e understand how equations work

e write an equation from information given in words

e check solutions to equations by substitution
e solve equations using a variety of methods

e solve worded problems and everyday problems using equations.

7 Linear equations
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Recall

Prepare for this chapter by attempting the following questions. If you have difficulty with a
question, you can download a Recall Worksheet from the eBook or the Pearson Places website.

1 Answer true (T) or false (F) to each of the following number sentences.
(@ 3+7=5+6 (b) 8x3=20+4 © %=3x5-14
2 (a) The term 5x means:
A 5+x B 5-x C bxx D x+5
(b) The term )—7C means:
A x-7 B x+7 C xx7 D x+7
(c) 4(x+ 3) means:
A 4+x+3) B 4x(x+3) C 4xx+3 D 4-(x+3)
3 Rewrite each of the following sentences using mathematical symbols and numbers only.
(a) Five added to seven is equal to twelve.
(b) Subtracting two from the product of four and six is equal to twenty-two.
(c) When the sum of eight and six is divided by seven, the answer is equal to two.

4 What is the final result after applying the following operations to the number in the box?

(@) x2 then —4 then +3 then +5 (b) +2 then +5 then +6
5 (a) If x=2, find the value of 4x — 1. (b) If x =7, find the value of 3%3

Exploration Task

You can download this activity from the eBook or the Pearson Places website.

Comparing mobile phone  Tucostoimonie

phone usage in $

plans—which is better? o0

In this activity, you will explore how linear 80
equations and linear graphs can be used to
understand different costs of different mobile
phone plans.

60

40

20

O >
10 20 30 40 50

Hours of mobile phone usage
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Number sentences

Vlado wants change for a $5 note. His friend Perry gives him two $2 coins and
a $1 coin in exchange for the note. This can be written as 5 =2 + 2 + 1, which is an
example of a true number sentence. It is true because the expressions on both sides

of the = symbol are equal.

2x4 =5+3

AN

left-hand side equals
(LHS) symbol

LHS =RHS

(RHS)

2x4=5+4
LHS # RHS

right-hand side

This is another example of a
true number sentence, as both
the left-hand side (LHS) and the
right-hand side (RHS) have the
same value of 8.

This is an example of a false
number sentence, because the
LHS has a value of 8 and the
RHS has a value of 9.

# means ‘not equal to’, < means‘less than’, > means’greater than’

Worked example 1

The following number sentences are not true. Rewrite each number sentence by changing the
coloured number so that you have a true number sentence.

(@ 5+8=15 b) 2x5-1=7
Thinking Working
(@ 1 Findthevalue of the side thathasthe (a2) 5+ &=13
coloured number.
2 Compare the answer to the other 13 <15
side of the number sentence.
3 Trydifferent numbers until both sides 5+10=15

of the number sentence are equal.

If the answer is too high, try a smaller
number. If the answer is too low, try a
larger number.

7 Linear equations
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(b) 1 Find the value of the side thathasthe (b)) 2x5—-1=9
coloured number.

2 Compare the answer to the other 9>7
side of the number sentence.

3 Trydifferent numbers until both sides 2X4-1=7
of the number sentence are equal.
If the answer is too high, try a smaller
number. If the answer is too low, try a
larger number.

Worked example 2

Decide which of the following are true number sentences.

(@) 8x3+4=28

b) &2 =740
3
Thinking Working
(@ 1 Evaluate the LHS of the number (3) LHS=86x3+4
sentence. =25
2 Compare the LHS and RHS to check LHS =RHS
whether they are equal.
3 State your answer. The sentence is true.
6 X5
(b) 1 Evaluate the LHS of the number (b) LHS = 5
sentence.
=10
2 Evaluate the RHS of the number RHS =7 4 2
sentence. _
=9
3 Compare the LHS and RHS to check LHS # RHS
whether they are equal.
4 State your answer. The sentence is false.
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Number sentences

Navigator

1,2 (columns 1-2), 3,4, 5,6,7, 1,2 (columns 2-3), 3,4, 5,6,7, 2 (column 3),3, 4, 6,7, 8,9, 10,

8,9, 10, 12 (a-e), 14, 16 8,9, 10, 11 (a), 12 (a-f, 13, 14, 11, 12, 13, 14, 15, 16, 17, 18 2
15,16, 17

Fluency

1 The following number sentences are not true. Rewrite each number sentence by changing m
the coloured number so that you have a true number sentence.

(@) 3+4=10 (b) 5x6=25 © 2{-‘:4
15
d) 22-7=8+4 (€ 3x7+2=8+9 M 1+2=6

2 Decide which of the following are true number sentences by checking if the LHS = RHS. @
32

(@) Z+7:16 b) 4+3x2=14 (c) 6+4x5=25
(d) 30+6=4+1 () 23-7=12+4 fH 8+4=6x2
(@ 7-5=9+3 (h) 10x8=90-10 @ Sl
3 (a) The number missing from the true number sentence 3 x =19+51s:
A 3 B 6 c 7 D 38
(b) The number missing from the true number sentence 4 x2=____ +41is:
A 0 B 2 Cc 4 D 8
() The number missing from the true number sentence %—L +_ =10-2is:
A 4 B 5 C 6 D 38
4 Write a true number sentence that is equal to 46, using:
(@) addition (b) multiplication and addition

(c) division and subtraction.

Understanding
5 Rewrite each true number sentence using numbers and mathematical symbols only.
(@) Forty-three added to five is equal to forty-eight.
(b) Three multiplied by seven is equal to nineteen plus two.
(c) Fifty divided by five is equal to the product of five and two.

(d) When the sum of the numbers six and eight is subtracted from twenty, the answer is
equal to twelve divided by two.

6 Write each of the following as a number sentence, then state whether it is true or false.
(@) Nineteen subtracted from thirteen is equal to six.
(b) Four divided by two is equal to eight.
(c) Eleven subtracted from eight is equal to six minus three.

(d) Twelve divided by four is equal to fifteen divided by five.

7 Linear equations
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7 Janeis 5 years older than Todd. If Todd
is 7 years old, then write a true number
sentence to show Jane’s age.

8 Six pens at 60 cents each cost the same as
buying 4 exercise books at 90 cents each.
Write this as a true number sentence.

9 The cost of a new shirtis $25 after a discount
of $7 is given. Write a true number sentence
to show the original price of the shirt.

-

10 A bus can carry 48 passengers. The bus is full, then 11 people leave while another 5 get on
at the next stop. Write a true number sentence to show how many passengers are left on
the bus.

11 Numbers are consecutive if one follows the other. The numbers 8 and 9 are consecutive
numbers that add to 17.

(@) Write a true number sentence that shows two consecutive numbers that add to 33.

(b) Write a true number sentence that shows three consecutive numbers whose sum is 54.

Reasoning

12 A piece of wire 60 cm long is used to make
a triangle shape that has all three sides the

same length. Write a true number sentence
to answer each of the following.

(@) How long is each side of the triangle?

(b) The wire is now used to make a square. How long is each side?
(c) The wire is bent to make a regular pentagon. How long is each side?
(d) The wire is then used to make a regular hexagon. How long is each side?

(e) Write a number sentence to determine the length of the side of a shape that has
20 sides of equal length made from the same piece of wire.

() Write a number sentence to determine the length of the side of a shape that has
50 sides of equal length made from a wire 200 cm long.

(@ Use a 100 cm length of wire to make a shape whose sides are of equal length.
Find three possible values for the side length the shape can have if the side length
is a whole number and shorter than 30 cm.

D ittt ~ 13 Emma was working out an answer for the question 2 x (16 +24)=____.
| Don’t forget the order She wrote the following number sentence:

|
(16 +24) =40 X 2 = 80

| of operations!
\
Explain why this is a false mathematical statement.

Open-ended
4 14 Use the numbers 1, 2, 4, 8, the equal sign, =, and as many of the symbols +, —, X, + as you
like to write three different true number sentences whose right-hand side is a number
' from 1 to 10.
\N 7 15 A wire is used to make a shape that has eight sides of equal length. Find five different

whole number values for the length of the wire, if the length of each side is greater than
the number of sides.
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16 |:|+|:|><|:|—|:|=20
What might the missing numbers be? Give three different answers.

17 Sam and Ruben have written the following number sentences. Sam wrote 3 + 4 x 21=147.
Ruben wrote 3 + 4 x 21 = &7.

Who is correct? Why? Write a sentence of advice so that the person who was incorrect can
improve their skills.

18 Two different students were given the following number sentence:
38-16=[_|-12
They presented the following solutions.
3e-16=_|-12 3e-16=_|-12
Be-_12—4=] |-12 28— (12+4)=_|-12
Be—4—12=] |-12 2e+4-12=] |-12
24-12=[ |-12 a2-12=[ ]-12

[ =34 [J=42

Which of the solutions is correct? Why? What is wrong with the incorrect solution?
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Introduction
to equations

Often, in mathematics, you want to write information in a number sentence but some
information is missing. Where a value is unknown, you can use a pronumeral to represent
the unknown amount. This number sentence is now called an equation.

2 x4 =5+ 3is a true number sentence. 2 x 4 =5 + 4 is a false number sentence.
2 x4 =5 +x1is an equation. Equations always contain an equals sign.
4 Y You need to be able to understand and interpret the information given to you in an equation.
The equals symbol was

invented in 1557 by the
Welsh mathematician

Robert Recorde.

Worked example 3

Write each of the following equations in words.

@ 5x—3=1 (b)6=3—5c+2

Thinking Working

(@ 1 Callthe variable’a number’and write  (a) When a number is multiplied by five
in words the operation that has been
performed on it first, using the
correct order of operations.

2 Decide what happens next to the and then three is subtracted
LHS and add this on to what you
have already written.

3 State the final result. This is the value the result is equal to one.
shown on the RHS.
4  Write the complete equation in words. When a number is multiplied by five, and

then three is subtracted, the result is
equal to one.

(b) 1 Call the variable ‘a number’and (b) When a humber is divided by five
write in words the operation that has
been performed on it first using the
correct order of operations.

2 Decide what happens next to and then two is added
the RHS and add this on to what you
have already written.

3 State the final result. This is the value the result is equal to six.
shown on the LHS.
4  Write the complete equation When a number is divided by five, and
in words. then two is added, the result is equal
to six.
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You would solve an equation by finding the unknown value that makes an equation a true
number sentence. By substituting x = 3 into 2 x 4 =5 + x we get a true number sentence, so
the solutionto 2 x4 =5+xisx=3.

If x is any other value, you would get a false number sentence.

Equations are useful in solving everyday problems by providing a shorthand way of writing
information. There are many different methods used to solve equations.

Solving by inspection

Many equations involve only one operation (+, —, X, +) and are sometimes called one-step
. X .
equations. For example, 3x =9, 5= 7, a+3=11, 4 —c=1 are one-step equations.

These equations can be solved by simply looking at the equation and working out the value
of the variable in your head. When you do this, you need to check that the solution will make
a true number sentence. This method is called ‘solving by inspection’.

Here are some more one-step equations and their solutions:
For k — 4 =5, the solution is k = 9. Check: 9 — 4 =5 is a true number sentence.

For g =5, the solution is a = 15. Check: —1; =5 is a true number sentence.

Worked example 4

Solve the following expression by inspection and check the answer.

5x=15
Thinking Working
1 Use words to describe the equation. Five times a humber is 15
2 Inyour head consider the possible =5x3
number that will make the =15

equations true.
q as x=29

3 Check to see whether this answer is the RHS =15
same as the RHS of the equation. Yes, x = 3 is the solution.

Solving equations using guess, check and improve

You can use ‘guess, check and improve’to solve equations with more than one step. As with
solving by inspection, you look at the equation, then guess a number you think will make it
true. Check your solution using substitution to see if the LHS = RHS. If the sides are equal,
then your guess is correct. If the sides are not equal, then you will need to improve your guess
to try another solution.

Hint: If the LHS and RHS are close, then choose another number close to your original guess.
If the sides are not close, then take another look at the equation and guess again.

Worked example 5

Find the solution to the following equation by using the guess, check and improve method.
6x-1
5

=7
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Thinking Working

1 Guess a value for x and substitute it into ~ Try x=5:
the LHS of the equation to see if it makes

©6XxX5-1 50 —1
a true number sentence. =

5 5
_29
5
# RHS
2 Improve your guess by trying another The original guess made the LHS close to the
value for x and substituting it into the RHS so try a value close to b.
LHS of the equation. — 6
X=06:
©X06-1
5
_%6-1
- 5
_35
-5
=7
=RHS
3 As this value makes a true nu