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ESSENTIAL QUESTION

How can just ten digits be used to show all the numbers?




Written in words, what is 82 150?

A eighty thousand, two hundred and
fifteen

B eighty-two thousand, one hundred
and fifteen
twenty-eight thousand, one hundred
and five

eighty-two thousand, one hundred
and fifty

Written in digits, what is one hundred
and twenty-four thousand, five hundred
and eight?

A 124580

B 124 508

C 10024 508

D 10 020 458

What is 236 457 written in place-value
notation?

A 200 000 + 30 000 + 6000 + 400 + 50 + 7
B 2+3+6+4+5+7

C 200+ 30+6+400+50+7

D 200 000 + 30 000 + 6000 + 400 + 5+ 7

Which number is the largest in each list

of numbers?
a 23,41, 18, 39
b 135,153,133,150

Which of these numbers are odd?
24, 31, 15, 50, 63, 48.

A 24,50, 48 B 31, 15,50
C 31,15,63 D 24,15, 63

Calculate:
a 32+45 b 18 +57

Calculate:
a 89 —36

Are you ready?

Calculate:
a 32x4

Calculate:
a 42x10 b 75100

What is 3040 x 1000?
A 34000 B 304 000
C 3040 000 D 30400 000

Calculate:
a 48+4 b 5300+ 10

What is 263 + 7?
A 39

B 37

C 38 remainder 3
D 37 remainder 4

Whatis2 X2 X2 x 2 x2?
A 10 B 32
C 64 D 128

Whatis 3 X 3 X 3 x 3?

What are the next three numbers
in the pattern 4, 8, 12, 16, ...?

A 18, 20,22

B 20, 28, 36

C 20,24, 28

D 32,64, 128

Which list gives all the factors of 30?
A 1,3,10,30

B 1,2,3,4,5,6, 10,30

C 1,2,5,6,15,30

D 1,2,3,5,6,10, 15, 30

One factor pair for 12 is 3 and 4.
What is another?

A 3and9 B 2and6
C 2and 10 D Sand 7




CHAPTER 1: WHOLE NUMBERS

1A Understanding place value

Huge crowds attend the AFL grand final each year at the
Melbourne Cricket Ground (MCG). In three consecutive years,
the crowd numbers were 97 531, 97 302 and 100 012.

1 Which of the three numbers is the smallest? Give a reason for
your answer.

2  Which of the three numbers is the largest? Give a reason for

your ansSwer.

3 One student claims the crowd number for the third year is the smallest as it starts with the digit 1
compared to the other two numbers, which start with the digit 9. Explain why this is incorrect.

KEY IDEAS

> Whole numbers are made up of combinations of digits. The value of each digit
depends on the place or position of the digit in the number.

> The digit 0 (zero) is important even though it shows that there is nothing in that
place-value position. It keeps the other digits in the right places in the number.

> < means ‘is less than’ (or ‘is smaller than’)
> > means ‘is greater than’ (or ‘is larger than’)
> Always read mathematical statements from left to right.

> One way to write an approximate value for a number is to round the number to its
leading (or first) digit. To do this, look at the second digit in the number.

> If the second digitis 0, 1, 2, 3 or 4, the first digit stays the same leading or first digit
and each digit that follows is replaced with zero. 328
For example, 328 ~ 300. o
second digit
> If the second digit is 5, 6, 7, 8 or 9, the first digit is increased leading or first digit
by one and each digit that follows is replaced with zero. 3792

For example, 372 = 400.

second digit



1A UNDERSTANDING PLACE VALUE _

EXERCISE 1A Understanding place value

EXAMPLE 1A-1 Writing numbers in place-value notation
Write each number in place-value notation.
a 369 h 28 104 ¢ 5070
THINK WRITE
1 You may .like to show the Ten thousands | Thousands | Hundreds | Tens | Ones
numbers in a place-value chart. 10 000 1000 100 10 1
Remember to include zero in the 3 5 g
appropriate columns.
2 8 1 0 4
5 0 7’ 0
2 Write each number in place-value a 369 =300+60+9
notation by showing the value of b 28104 =20 000 + 8000 + 100 + 4
each digit. ¢ 5070 = 5000 + 70
[ 1 Write these numbers in place-value notation.
a 56 b 238 ¢ 4751
d 12649 e 8507 f 63044

2 State whether each number in question 1 is an odd or an even number.

EXAMPLE 1A-2 Writing the value of a digit in a number

Write the value of the digit 4 in each of these numbers.

a 347 b 48052

THINK WRITE

a Consider the place value of 4. a Place value is 4 tens.
Value of 4 in 347 is 40.

b Consider the place value of 4. b Place value is 4 ten thousands.
Value of 4 in 48 052 is 40 000.




- CHAPTER 1: WHOLE NUMBERS

3 Write the value of the digit 9 in each of these numbers.
a 298 b 957 ¢ 39
d 59406 e 7891 f 970412

4 For each number shown on these signs, write
the value of the digit that is listed in brackets.

a distance where animals may be near the road (9)
b height above sea level of Mt Kosciuszko (8)
¢ i distance to Alice Springs (1)

Mt. Kosciuszko

ELEVATION 2228 m

AIN3INT4 ANV INIONVLSYIANN |

ii distance to Tennant Creek (6)

iii distance to Darwin (5)

STUART HIGHWAY
Alice Springs 10

5 Write these numbers in digit form.

sixty-two thousand Tennant Creek 516
nine hundred and seventy-eight Darwin 1502

three hundred and four

two hundred and fifty thousand, one hundred and twelve
twelve thousand, five hundred and forty-three

- a6 T O

nine thousand and twenty-six

6 Write these numbers in words.
a 362 b 7215 c 45733
d 234601 e 6420058 f 55555

EXAMPLE 1A-3 Ordering numbers

Write this list of numbers in order from smallest to largest: 23 706, 2376, 23 678.

THINK WRITE
1 Count the number of digits in each number. 23 706 has five digits, 2376 has four
The four-digit number is smallest. digits and 23 678 has five digits.
So 2376 is the smallest number.
2 Compare the size of each digit in corresponding 0 6
place values for the other two numbers, starting @@ 78
from the highest place value. ZA X
same different
3 In the hundreds place value, 7 is larger than 6 23706 > 23 678
(or 700 is larger than 600), so 23 706 is larger
than 23 678.

4 Write the numbers from smallest to largest. 2376, 23 678, 23 706




AIN3INT4 ANV INIONVLSHYIANN |

e

10

11

12

13

1A UNDERSTANDING PLACE VALUE

Write each list of numbers in order from smallest to largest.

a 4562,439,45 629

b 35218, 53176, 25 786

¢ 6754, 67 554, 67 454

d 9103, 9130,9013

e 24701,24 007,24 071

f 613 548,613 583,613 538

Copy and complete these number sentences by writing < or > in the space provided.
a 8530____ 7503 b 46249 64249

c 317294 37294 d 709___ 4503

e 5678 ___ 5876 f 10462 __ 10248

g 360____ 306 h 8245__ 8254

i 214007 ___ 210007 i 989000__ 998 000
Write each list of numbers in ascending order (from smallest to largest).
a 58,72,9,40, 88, 15,28

b 856, 805, 890, 806, 846

¢ 625,9472, 6105, 10 417, 9902

d 2374,23 074,23 704, 234, 2347

Write each list of numbers in descending order (from largest to smallest).

a 870, 8000, 87, 1800, 807
b 3999, 3909, 399, 309, 3099

72 156,75 126, 75 561, 75 516
d 2567291,256291,1967 219

(o]

Copy this number line and mark the position of these numbers.

0 5 10 15 20 25 30

a 20 b 5 c 11

d 28 e 2 f 16

Copy this number line and mark the position of these numbers.

T I T I T I T I T I >

100 120 140 160 180 200
a 150 b 185 ¢ 132
d 200 e 108 f 173

Draw a number line with a scale from 2000 to 3000 and mark the position of
these numbers.

a 2500 b 2850 ¢ 2100
d 2920 e 2250 f 2070
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14 Sometimes when you estimate or describe amounts, you don’t need to know the exact
number. An approximate value can be just as valuable. For example, the crowd of
100 012 at the MCG could be described as approximately 100 000 people.

AIN3INTd ANV INIONVLSYIANN |

a Decide whether each number is closer to 200 or 300.

i 228 ii 252 iii 280 iv 219 v 266
b Decide whether each number is closer to 5000 or 6000.
i 5743 ii 5086 iii 5617 iv 5508 v 5499

¢ Explain your thinking for parts a and b.

Write an approximation for each number by rounding to its leading digit.

719 4802
THINK
Look at the second digit (1). Since it is less than 5, keep 719 = 700
the first digit (7) and replace all other digits with zero.
Look at the second digit (8). Since it is 5 or more, 4802 ~ 5000

increase the first digit by one (4 + 1 = 5) and replace all
other digits with zero.

15 Write an approximation to each number by rounding to its leading digit.
a 784 b 45 ¢ 103 d 6522
e 38405 f 580 g 8521 h 22199
i 174011 i 962 k 73730 1 95874
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1A UNDERSTANDING PLACE VALUE _

16 The four planets closest to the Sun are shown with their diameter measurements.

Mercury Venus Earth Mars
4878 km 12 104 km 12 756 km 6794 km
a  Write their diameters as approximate values by rounding to the leading digit.
b Draw a number line and mark these approximate values on it. Label each value
with the name of the planet.
¢ Use your approximate values to write a sentence comparing the sizes of the
planets.

17 a Write these measurements as approximate
values by rounding to the leading digit.
i diameter of the Moon
ii distance from the Earth to the Moon, if the
distance between them is 384 402 km.
b Is the distance from the Earth to the Moon
approximately 10, 100 or 1000 times greater than
the diameter of the Moon? Explain your thinking.

18 A novel contains 112 pages, numbered 1 to 112. How many times does the digit 1
appear in the page numbers shown on each page of the book? Show your reasoning.

19 a How many different two-digit numbers can you make from 3 and 5 if you cannot
repeat digits? List them in ascending order.
b How many can you make if you can repeat digits? List them in descending order.

20 a How many different two-digit numbers can you make from 2, 4 and 7 if you
cannot repeat digits? List them in descending order.

b How many can you make if you can repeat digits? List them in ascending order.

21 Consider the digits 1, 3, 6 and 9. Use these digits to write:
a the largest four-digit number without repeating any digits
b the smallest four-digit number if digits can be repeated
¢ the largest even number without repeating any digits
d all the four-digit numbers between 3620 and 6350 if no digits can be repeated
e the third largest number if digits can - :

be repeated i Reflect
f the second largest odd number if digits Explain why the place value of
can be repeated. i the digits is important when

i comparing the size of numbers.



CHAPTER 1: WHOLE NUMBERS

1B Adding whole numbers

Two young elephants arrive at the zoo. To work out how much food is needed, zookeepers must calculate
the total mass of the elephants. Can you calculate this for them?

You need to find the sum of 523 and 246. This is the same as calculating 523 + 246. There are a number
of ways to do this.

1 Try at least two different ways to work out 523 + 246.
2 Compare your working for each method. Which method did you find easiest to use? Explain.

3 Write your answer to the original problem. What is the total mass of the elephants?

KEY IDEAS

> Whole numbers can be added ‘in your head’ using a mental strategy.
For example, you do not need to use pen and paper or a calculator to
work out 500 + 200 = 700 or 42 + 16 = 58.

523
+ 246
<— answer

» In the vertical addition method, the numbers are written one under
the other with the digits lined up according to their place value.

> Always start by adding the digits in the ones column first,
then the tens column, followed by the hundreds column and so on.

» Each digit in the answer also lines up in the appropriate column according to its
place value.
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EXERCISE 1B Adding whole numbers

_C 1 Use a mental strategy to work out each sum.
= a 50+ 30 b 100 + 200 ¢ 3000 + 4000
o d 120 + 60 e 360 +20 f 50+ 250
> g 25+13 h 16+ 61 i 56+ 34
= i 48+22 k 65+ 35 1 123 + 345
@
g 2 Use a mental strategy to work out each sum.
m a 20+40+ 10 b 500 + 100 + 300 ¢ 4000 + 1000 + 1000
m d 18+ 12+ 50 e 24+30+16 £ 73+7+20
2 g 52+ 11+27 h 35+29+ 35 i 13+22+31
j 130+44+6 k 115+205+80 I 203 +203+203
EXAMPLE 1B-1 Using the vertical addition method to add two numbers
Copy and complete this addition problem to calculate 634
634 + 891 using the vertical addition method. + 891
THINK WRITE
. - 1
1 Onescolumn: 4+ 1=25. 634
2 Tens column: 3 +9 = 12. Write 2 in the tens column of the + 891
answer and 1 in the hundreds column (shown in green). 1525
3 Hundreds column: 1 + 6 + 8§ = 15.

3 Copy and complete each addition problem using vertical addition.

a 243 b 538 ¢ 758 d 697
+ 715 + 154 + 461 + 805

e 1413 f 8520 g 2044 h 56 052
+ 3706 + 5179 + 671 + 79418

4 Use vertical addition to calculate each of these.
a 641 +478 b 157 + 296 ¢ 2438 + 5160 d 3762+ 1489
e 2175+ 485 f 96+ 5743 g 16407 + 782 h 8009 + 35714
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EXAMPLE 1B-2 Using the vertical addition method to add three numbers

Use the vertical addition method to calculate 3108 + 547 + 1619.

THINK

1 Set out the addition problem in columns according to place value.

2 Ones column: 8 + 7 + 9 = 24. Write 4 in the ones column of the
answer and 2 at the top of the tens column (shown in green).

3 Tenscolumn:2+0+4+1=7.

4 Hundreds column: 1 + 5 + 6 = 12. Write 2 in the hundreds
column of the answer and 1 at the top of the thousands column
(shown in blue).

5 Thousands column: 1 +3+0+1=25.

WRITE
1 2
3108

547

+ 1619
5274
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5 Use vertical addition to calculate each of these.

a 385+461+723 b 749 + 218 + 837
d 927+ 56+ 614 e 869+21+70
g 2764 + 8293 + 451 h 7605 + 246 + 38

6 Find each result without using a calculator.

¢ 516+705+ 192
f 24+ 503+ 988
i 51+4032+876

a 23748 + 61392 + 53709 b 82407 + 9385 + 411
¢ 34715+ 306937 + 8256 d 947+ 600411 + 85103
e 78294+ 19 + 6844 f 3007 + 458 + 27090

7 Find each result without using a calculator.

a 28 + 7640 + 459 + 7 + 834 + 2406 b 92762 + 547 + 85 + 2942 + 6073
¢ 397+ 16+ 69005+ 8+ 6255+ 20 d 891546 + 6509 + 65 + 101 + 7043

8 Check your answers to questions 6 and 7 with a calculator.

9 You decide to train for a local cycling race. On the first weekend you cycle 32 km,
on the second you cycle 45 km and on the third you cycle 59 km. To find the total
distance, you can write the calculation in a number of ways.

a Copy and complete these sentences to describe the same calculation in

different ways.

i Add and and together.
ii Whatis plus plus ?
iii Find the result of + +
iv Find the sum of , and

b Are there any other ways of describing the calculation? List them.

¢ Perform the calculation to find the total distance.
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10 The Tour de France is an
annual international cycling
race that finishes in Paris, 2 July
France. In 2011, Cadel Evans
won the race, following the

Passage du Gois — Mont des Alouettes |~ 192 km

3July | LesEssarts — Les Essarts 23 km

" (team time trial)
itinerary shown.

a  Answer these questions 4July ' Olonne-sur-Mer — Redon 198 km
without using a 5July | Lorient — Mr-de-Bretagne 172 km
calculator. 6July  Carhaix — Cap Fréhel 165 km

i How far do the

. Cy 7 Jul i isi 226 km
competitors ride in the Y | Dinan = Lisieux
first five days of the 8July | LeMans — Chateauroux 218 km
race? 9July | Aigurande — Super-Besse Sancy 189 km
i How fa.r do the 10July | Issoire — Saint-Flour 208 km
competitors ride .
before their first rest 11 July | Le Lioran Cantal rest
day? 12 July | Aurillac — Carmaux 158 km
iii Which stage has the 13 July | Blaye-les-Mines — Lavaur 168 km
longe§t dlsta.nce. for 14 July | Cugnaux — Luz-Ardiden 211 km
acyclist to ride in a
day? Would this be the 15July ' Pau— Lourdes 152 km
hardest day of cycling? | 16July | Saint-Gaudens — Plateau de Beille 169 km
Explain. 17 July | Limoux — Montpellier 192 km
" I__IOW far do the C}_]ChSts 18 July | Département de la Drome rest
ride between leaving
Gap and finishing in 19 July | Saint-Paul-Trois-Chateaux — Gap 163 km
Paris? 20 July | Gap — Pinerolo 179 km
v What is the total 21 July | Pinerolo — Galibier Serre-Chevalier 200 km
distance covered in the
22 July = Modane Valfréjus — Alpe-d’Huez 110 km
Tour de France?
b Check your answers using 23July | Grenoble — Grenoble (time trial) 42 km
a calculator. 24 July | Créteil — Paris Champs-Flysées 95 km

¢ Find out about this year’s
Tour de France. What
total distance is covered?
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To enter the stadium for a soccer match, patrons used
one of four gates. The number of people passing
through the turnstiles of each gate is shown.

a Estimate the number of people attending the match
by first rounding the numbers at each gate to the

leading (or first) digit. A 8759
b Calculate the exact number of people that attended B 042
the match. c 10 365
¢ Which answer would a sports commentator be more D 11008

likely to use when reporting on the match?
Find two whole numbers that add to 53.

Find two whole numbers that add to 386 and meet these conditions.

a both numbersare odd b both numbers are even

Find three whole numbers that add to 5207. Suggest another set of three numbers
that add to the same total.

Depending on the numbers being added, a strategy can be used to make things
easier. For example, to find the result of 24 + 37 + 16, you can add the first and third
numbers together (24 + 16 = 40) and then add the second number to this

total (40 + 37 = 77). Use this strategy to find each sum without using pen and

paper or a calculator.

a 17+29+3 b 246+ 38+ 12

c 85+13+15+7 d 151 +77+29

e 1+2+98+99 f 5+84+95+92
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16 A ski lift is carrying two boys with
their ski equipment.

a  What is the total mass of the
boys?

b What is the total mass of their
boots, snowboard and skis?

The mass is shown for one of
each item.

¢ What is the total mass on the
ski lift?

d During summer, the ski lift is used
for sightseeing. Suggest what the
mass of each person and their
belongings, such as a picnic basket
or knapsack, could be to have a
total mass of 150 kg on the lift.

17 Consider adding the numbers from 1 to 10.
a Addthe numbersinorder: 1+2+3+4+5+6+7+8+9+10="?
b Now try another way by first writing the numbers in suitable pairs. That is, write
the smallest number and the largest number together, then the second smallest and
second largest together and so on.

e

|+2+3+4+5+6+7+8+9+ 10
M

Copy and complete this calculation for adding the numbers from 1 to 10
1+10)+2+9Y)+B+_)H)+(@d+_H)+OB+_H)=_+_+_+_+ =

18 Use the strategy of grouping numbers in suitable pairs to add the numbers from
1 to 20.

19 a Use the strategy of grouping numbers in suitable pairs to add these numbers.
i from1to9
ii from1to 19
b Explain what is different about using this strategy with an odd number of
numbers.
¢ Use a suitable strategy to add these numbers.
i from2to8

i from3to 17 . Reflect

i from 5to 25 When adding numbers together,
i what do you need to remember?
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1C Subtracting whole numbers

The height of these two animals is shown. How much taller is the giraffe?

You need to find the difference between 638 and
296. This is the same as calculating 638 — 296.
There are a number of ways to do this.

1

Try at least two different ways to work out
638 — 296.

296 cm
638 cm

Compare your working for each method.
Which method did you find easiest to use? » E
Explain. !

Write your answer to the original problem. v =34 )
How much taller is the giraffe?

KEY IDEAS

>

Whole numbers can be subtracted ‘in your head’ using a mental strategy. For example,
you do not need to use pen and paper or a calculator to work out 500 — 200 = 300 or
28 — 15 =13.

In the vertical subtraction method, the numbers are written one under the other with the
digits lined up according to their place value. The larger number is written above the
smaller number.

638
- 296

<— Answer

Always start by subtracting the digits in the ones column first, then
the tens column, followed by the hundreds column and so on.

If the subtraction in a particular column cannot be done, rename
the top digit in the next column to the left.

Each digit in the answer also lines up in the appropriate column according to its
place value.
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EXERCISE 1C Subtracting whole numbers

_C 1 Use a mental strategy to work out each difference.
= a 60-40 b 300 — 200 ¢ 8000 — 5000
E d 170 - 30 e 250 -40 f 710-20
_=Z>' g 41-20 h 35-12 i 96—44
= i 178 -158 k 270 - 35 I 393-281
@
g 2 Use a mental strategy to work out each problem.
m a 50+20-10 b 700 + 100 — 300 ¢ 2000 + 6000 — 4000
m d 14+16-20 e 98+12-1 f 570 +25-80
< g 28—8-5 h 45-10-11 i 120—-40-30
i 36-12+8 k 63-41+20 I 400 - 50+ 85
- Using the vertical subtraction method to subtract two numbers
EXAMPLE 1C-1 with same number of digits
Copy and complete this subtraction problem to calculate 426
426 — 281 using the vertical subtraction method. - 281
THINK WRITE
1 Onescolumn: 6 — 1 =35. ;112;6
2 Tens column: 2 — 8. You cannot subtract § tens from 2 tens so - 281
rename the hundreds of the first number as 3 (shown in green) 145
and the tens as 12 (shown in blue). So 12 — 8 = 4. o
3 Hundreds column: 3 -2 =1.

3 Copy and complete each subtraction problem using vertical subtraction.

a 358 b 867 c 624 d 406
- 125 - 496 - 3%9 - 134
e 8527 f 5031 g 7349 h 3415
- 2365 — 4216 - 1072 — 2838

4 Use vertical subtraction to calculate each of these.
a 568 — 143 b 814 — 362 ¢ 456 — 234
e 624 - 185 f 3846 —1724 g 7508 — 5631

938 — 651
8135 — 6479

(=¥

=
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- Using the vertical subtraction method to subtract numbers that
EXAMPLE 1C-2 have different numbers of digits

Use the vertical subtraction method to calculate 4083 — 627.

THINK WRITE

1 Set out the problem in columns according to place value. 2‘1(3 %'i

2 Ones column: 3 — 7. You cannot subtract 7 ones from 3 ones so - 627
rename the tens of the first number as 7 (shown in blue) and the 3456

ones as 13 (shown in green). So 13 — 7 = 6.
3 Tens column: 7 —2 = 5.

4 Hundreds column: 0 — 6. Rename the thousands as 3 (shown in
orange) and hundreds as 10 (shown in pink). So 10 — 6 = 4.

5 Thousands column: 3 — 0 = 3.

5 Use vertical subtraction to calculate each of these.

a 6327215 b 5962 — 647
¢ 2475728 d 7836 — 908
e 4025 — 462 f 5002 — 431
¢ 1471 - 86 h 9806 — 79

6 Find the result without using a calculator.

AIN3INT4 ANV INIONVLSHYIANN

a 36274 —28093 b 508 246 — 137 651
¢ 211537 —-36409 d 81752 —-8362

e 452675 f 614803 - 7024

g 920517 -925 h 100 265 — 1078

7 Check your answers to question 6 with a calculator.

8 For each calculation:
i find an estimate of the answer by first rounding each number to its
leading digit
ii use pen and paper to work out the exact answer
iii use a calculator to check the result you obtained for part ii.
a 61 +48—-77 b 254 — 123 + 448
¢ 4708 — 369 + 532 d 29071 + 8275 — 17 466
e 77-25+89-60+41 f 809+ 1252— 754136
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The longest river in the world is the Nile in Africa, with a length of 6650 km. The
longest river in Australia is the Darling River, with a length of 2740 km. To find
the difference in length between these two rivers, you can write the calculation in a
number of ways.

a Copy and complete these sentences to describe the same calculation in different ways.
i Subtract from
ii What is minus ?
iii Find the result of -

iv Find the difference between and

b Are there any other ways of describing the calculation? List them.
¢ Perform the calculation to find the difference between the two lengths.

Josh is comparing the distance to travel by plane from Melbourne to Rome using two
different routes. One journey stops at Hong Kong for refuelling, while another stops
at Singapore.

a Find the total flight distance from

Melbourne to Rome if the plane stops at Melbourne—Hong Kong 7435 km
Hong Kong on the way. Melbourne—Singapore 6064 km
b Find the total flight distance from Hong Kong—Rome 9307 km
Melbourne to Rome if the plane stops at Singapore—Rome 10 048 km

Singapore on the way.
¢ Which flight distance is the shortest and by how much?

The 162-storey building named Burj Khalifa, located in

Dubai, United Arab Emirates, was completed in 2010.

a How does the height of this building compare with other
structures? Find the difference in height between Burj
Khalifa and each of the structures shown in this table.

Washington Monument (Washington DC, USA) 1884 169 m

Eiffel Tower (Paris, France) 1889 300m
Empire State Building [New York, USA) 1931 381m
Sydney Tower (Sydney, Australia) 1981 309m
Petronas Towers (Kuala Lumpur, Malaysia) 1998 452m
Taipei 101 (Taipei, Taiwan) 2003 509 m
01 (Gold Coast, Australia) 2005 323m
Eureka Tower (Melbourne, Australia) 2006 297 m

b Which two structures could have their heights added to
give a result closest to the height of Burj Khalifa?

¢ Which three structures could have their heights added to
give a result closest to the height of Burj Khalifa?
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12 The highest mountain in the world is
Mount Everest, which has a height
above sea level of 8848 m.

a How does this compare to
Mount Kosciuszko, the highest
mountain in Australia, at 2228 m
above sea level?

b Compare the height of Mount
Everest with the three mountains

n ““-,

rﬁ\TL:'_. &\:

in our solar system listed below.

ININOSYIY ANV INIATOS WIT804d |

Mons Huygens | the Moon 4700m
Maxwell Montes = Venus 11000m
Olympus Mons | Mars 21171m

¢ Find the difference in height between the mountains listed for Mars and the
Moon.
d Find the difference in height between Mount Kosciuszko and Maxwell Montes.

13 There are 191 people travelling on a train. At the next station, 52 people leave the
train and another 48 board the train. At the following station, 69 people get off the
train and 75 get on. How many people are now on the train?

14 Work with a classmate to measure your height and your partner’s height to the
nearest centimetre. What is the difference in your heights?

15 Use the heights shown with each animal to answer the following.

Clearly show your working.

a  What is the difference in height between
you and the emu?

b What is the difference in height
between you and the wallaby?

¢ Explain why the order in which
you subtract the heights in part
a might be different from that
in part b.

65 cm
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In May 2000, five planets in our solar system reached a
point in their orbit around the Sun where they were roughly
positioned in a straight line on the same side of the Sun

(as viewed from the Sun). Earth was positioned on the

opposite side of the Sun. The average distance from the Earth
149 600 000 km

Sun for each planet is shown.
a Using this information, find the distance between
these planets.
i Jupiter and Saturn
ii Mercury and Saturn

iii Venus and Mercury

b If the Sun has a diameter of about 1 392 000 km, what was
the distance between Jupiter and Earth?

¢ In June 2010, Uranus, Jupiter and Mercury were roughly
lined up on one side of the Sun while Venus, Mars and
. ) o Mercury

Saturn were lined up on the other side. At this time, what 57 909 000 km

was the approximate distance between:

i Jupiter and Mercury?
ii Saturn and Venus?
iii Jupiter and Saturn?

d The film War of the Worlds is based on the idea that Venus
Martians travelled to Earth when the distance between 108 200 000 km
Mars and Earth was the shortest. About what distance
would the Martian spacecraft have travelled? ‘

Find two numbers that, when subtracted from each other,

Mars
produce a result of 43. 297 940 000 km

Find two numbers that have a difference of 168 and meet
these conditions.

a both numbers are odd

b both numbers are even

Jupiter
778 400 000 km

Find two numbers that have a difference of 286 and meet
these conditions.

a one number must be more than twice the other ‘ h
b one number must be triple the other
Saturn
1423 600 000 km

When subtracting numbers, what
i do you need to remember?
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1D Multiplying whole numbers

Pandas spend around 16 hours a day eating up to 18 kg of bamboo leaves, stems and shoots.
For a group of nine pandas, how much food would be eaten in one day?

You need to find the product of 18 and 9. This is the same as
calculating 18 X 9.

1 Work out 18 x 9. Describe the method you used to obtain
yOur answer.

2 Write your answer to the original problem. How much
food will nine pandas eat in a day?

3 Use this result to calculate how much food these pandas
will eat in 28 days. Describe the method you used.

KEY IDEAS

> Use short multiplication when multiplying by a single-digit number.

» When multiplying a whole number by 10, the result will have a zero in the ones position.
For example, 3 X 10 = 30.

» When multiplying a whole number by 100, the result will have a zero in both the ones and tens
positions. For example, 3 X 100 = 300.

> When multiplying a whole number by 1000, the result will have a zero in the ones, tens and
hundreds positions. For example, 3 X 1000 = 3000.

34
X 26 < this is the same as 20 + 6
204 < this is the result of multiplying 34 by 6

680 <« this is the result of multiplying 34 by 20

. 884 (Notice that you place a zero in the
> In long multiplication, the two numbers I} ones column and then multiply 34 by 2.)

are arranged vertically in columns The final answer is obtained by adding the two
according to place value. multiplication results together.

> Use long multiplication when
multiplying by a number with more
than one digit.
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EXERCISE 1D Multiplying whole numbers

1 Use short multiplication to work out each product.

a 74x8 b 93x2 c 45x3 d 26x7
e 192x5 f 804x9 g 532x6 h 281 x4
i 6158x%3 i 3075x7 k 24159 x5 I 413083 x9

EXAMPLE 1D-1 Multiplying by 10, 100 or 1000

Write the result of each problem.

a 62%x10 b 153 X 100 ¢ 27 x 1000
THINK WRITE
a Use the short cut of placing 0 in the ones position and moving a 62x10=620

2 to the tens position and 6 to the hundreds position. Since
there is one zero in 10, move the digits one place to the left.

b Use the short cut. Since there are two zeros in 100, move the b 153 x 100 =15 300
digits two places to the left.

¢ Use the short cut. Since there are three zeros in 1000, move the ¢ 27 x 1000 =27 000
digits three places to the left.

2 Write the result of each problem.

a 5x10 b 32x10 ¢ 639x10 d 51623 x10
e 7x100 f 2784 %100 g 48 x 100 h 103 x 100
i 85x1000 i 936 %1000 k 15 %1000 I 7020 %< 1000

3 Write the result of each problem.
a 4x3x10 b 6x7x10 c 2x10x%x9 d 15%x4x100
e 28x6x100 f 13x100x7 g 8x5x1000 h 41 x3 %1000
i 356x1000%x2 j 64x100x%9 k 125x1000%x4 1 7103%x5x%10
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4 Work out each product. Use the strategy of multiplying by 10 or 100 or 1000.
For example, 60 is the same as 10 X 6 or 6 X 10.

a 8§x060 b 4x30 c 12x70 d 93 x40
e 217 x50 f 6345x20 g 52 %800 h 428 x 300
i 7493 x 600 i 86 x4000 k 319 x 7000 I 1542 %2000
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5

Rewrite each calculation so that the second number is written in place-value notation.
For example, 94 X 57 = 94 x (50 + 7).
a 65X%x48 b 283 x 54 c 415x%x23 d 1059 x 18

EXAMPLE 1D-2 Using long multiplication to multiply by a two-digit number

Calculate 68 X 37 using long multiplication.

THINK WRITE

1 Write the numbers vertically. 37 = 30 + 7, so g
multiplying by 37 is the same as multiplying by 7 then 68
30 and adding the results. x 37

2 Multiply 68 by 7 (68 x 7 = 476). 476

2040

3 Next multiply 68 by 30. Multiply by 10 (place a zero <
. . 2516
in the ones column under the previous result) and —_—
then multiply by 3 (68 X 3 = 204).

4 Add the results of the two multiplications and write So 68 x 37 = 2516.
the answer underneath.
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10

Calculate each problem using long multiplication.

a 38x15 b 62 x24 c 46 x32 d 85x73
e 123 x37 f 231 x56 g 782x49 h 506 x 81
i 2654 x42 i 9417 x 25 k 31464 x 78 I 10851 x 94

Perform the calculations listed in question 5 using long multiplication.
Check your answers to questions 6 and 7 using a calculator.

From a part time job, James has saved $37 each week. To find the amount he has

saved after 28 weeks, you can write the calculation in a number of ways.

a Copy and complete these sentences to describe the same calculation in
different ways.

i Multiply and together.  ii What is times ?
iii Find the result of X . iv Find the product of and
v Find lots of .

b Are there any other ways of describing the calculation? List them.
¢ Perform the calculation to find the total amount that James has saved.

Rewrite each calculation so that the second number is written in place-value notation.
For example, 716 X 245 = 716 X (200 + 40 + 5).
a 538 x124 b 361 x 253 ¢ 4825 x 627 d 9141 x 382




EXAMPLE 1D-3 Using long multiplication to multiply by a three-digit number

1D MULTIPLYING WHOLE NUMBERS _

Calculate 543 X 286 using long multiplication.

THINK WRITE
1 Write the numbers vertically. o
2 Multiply 543 by 6 (543 X 6 = 3258). ) ;;‘Z
3 Next multiply 543 by 80. Multiply by 10 (place a zero 3258
in the ones column under the previous result) and 43440
then multiply by 8 (543 X 8 = 4344). 108600
4 Next multiply 543 by 200. Multiply by 100 (place 155298
two zeros under the previous result) and then
multiply by 2 (543 x 2 = 1086).
5 Add the results of the three multiplications and write So 543 x 286 = 155 298.
the answer underneath.
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11 Calculate each problem using long multiplication.

a 346 x 125 b 865 x 347 c 624 x 253 d 937 %625
e 497 x 516 f 702 %281 g 1302 x 374 h 5896 x 892
i 2475 %403 i 70219 x 210 k 6555 %9385 I 10461 x 7254

12 Perform the calculations listed in question 10 using long multiplication.
13 Check your answers to questions 11 and 12 using a calculator.

14 Copy this table into your workbook.

First number x Product Number of zeros in | Number of zeros in Number of zeros

second number the first number the second number | in the product

10 x 10
100 x 10
1000 x 10
10 000 x 10

a  Write your answer to each multiplication in the product column.

b Complete each row by writing the number of zeros in the first number, the second
number and the product.

¢ Can you see a pattern? Explain how this pattern provides a quick method of doing
multiplications like this.

d Use this method to calculate each product.
i 10 x 100 ii 100 x 100 iii 100 x 1000 iv. 1000 x 1000
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a To find 4000 X 100, the calculation can be written as 4 X 1000 x 100 or
1000 x 100 x 4.
i Calculate 1000 x 100.
ii Multiply this result by 4 to obtain your final answer.

b Use this strategy to calculate each product.

i 300 x 10 ii 700 x 100 iii 6000 x 100 iv. 2000 x 1000
v 100 x 50 vi 1000 X 400 vii 10 000 x 8000 viii 100 X 9000
a One way to calculate 300 X 20 is to calculate 3 X 100 X 2 X 10 or 3 X 2 X 100 X 10.
i Calculate 3 x 2. ii Calculate 100 x 10.
iii Multiply the results you found in parts i and ii and write your answer to
300 x 20.
b Use this strategy to calculate each product.
i 400 x 20 ii 3000 x 30 iii 200 % 600 iv. 9000 x 500
v 70 X 800 vi 600 X 4000 vii 30 000 x 7000 viii 800 x 20 000
Find each product.

a 40 x 10 x200 b 60 x900 %3000 ¢ 700x20x400 d 5000 x 300 x 80

Another strategy for multiplying is to look for pairs of numbers that are easy to
multiply together first. For example, 25 X 18 X 4 is the same as 25 X 4 X 18. The
product of 25 X 4 is 100, which makes the calculation 100 X 18 easier to work out
without using long multiplication.

Calculate each of these without using a calculator or long multiplication.

a 25x18x4 b 5%X679 %2 ¢ 20 x5x4016 d 793 x50x2
e 358 %x25x%x4 f 250%x4x17 g 2 %891 %500 h 6055 %5 %200

a Estimate the result for each problem by first rounding each number to its leading
digit, then multiplying. (Hint: use your strategy from question 16.)
i 591 x 82 il 2175 x93 iii 7856 x 304 iv 63019 x 5647

b Check how close your estimations are to the exact result.

A human heart beats around 72 times in a minute.
a  How many times does it beat in one hour?

b How many times does it beat in one day?

To measure your pulse rate, place two fingers (not your thumb)
on the inside of your wrist or at the side of your neck.

a Count the number of beats in 20 seconds, using
a stopwatch or clock.

b A pulse rate is the number of beats in 1 minute. What is your pulse rate?

¢ Use your pulse rate to calculate the approximate number of times your
heart beats in 1 hour.

d About how many times does your heart beat in 1 day?
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A school has 25 students in each of its 32 classes.
a How many students are enrolled at this school?

b On a particular day, 15 classes each have three students away from school and
11 classes have two students away. How many students are at school on this day?

Over the school holidays, a team of eight teenagers deliver take-away menus
to homes near a pizza restaurant.

How many menus are delivered in a week if each teenager visits

46 homes each day?

Galapagos tortoises move extremely slowly, -

covering a distance of about 260 m in 1 hour.
These tortoises can store food and water
so well that they can go without eating
or drinking for up to a year.
a  What distance could a tortoise
travel in 4 hours?
b Compare this result with the distance that
a human could walk in 4 hours, assuming humans
walk about 4500 m per hour.
¢ If a tortoise didn’t eat or drink for 1 year, how long would this be in hours,
assuming there are 365 days in a year?

d The longest lifespan on record belongs to a male tortoise kept in a British military
fort for 154 years until he died from an accidental fall.

Work out how long he lived in:

i months ii days iii hours iv. minutes v seconds

a Calculate how old you will be at your next birthday in:

i months ii days iii hours iv minutes v seconds

b Use your pulse rate from question 21 to
work out the approximate number of @) NOTE Assume there are 365 days in
ayear. As a super challenge, consider

heart beats you will have experienced Leap years in your working,

in your life up to your next birthday.

¢ About how many hours are there between now and your next birthday?

Earth travels a distance of about 2 575 200 km each day.

Assuming there are about 365 days in a year, estimate the distance Earth travels in
one complete orbit around the Sun; that is, estimate how far it travels in one year.
(Hint: first round each number to its leading digit.)

Why is the skill of multiplying by
10, 100, 1000, etc. so useful?
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1E Dividing whole numbers

As a treat, chimpanzees at the zoo are given some bananas to share. If there are
20 bananas to be shared among five chimpanzees, how many will each chimp get?

You need to find the result of dividing 20 by 5 or 20 + 5.
This result is called the quotient.

1 Write the quotient for 20 + 5.
2 Explain how you can check your answer using multiplication.

3 If there were six chimpanzees instead, how many bananas would
each receive? Write the quotient and the remainder for 20 + 6.
20 - 6 = 7
b

dividend -~ divisor = quotient and remainder

KEY IDEAS

» When dividing, always start with the leading or first digit. This is different from
adding, subtracting and multiplying, where you start with the ones digits.

» Use short division when dividing by a number between 1 and 10.

> Use long division when dividing by a number larger than 10.

< quotient and remainder

» In both methods, you set up the
Y p divisor-=6 ) 8 7 1 < dividend

calculation for 871 = 6 like this.

> Calculating the remainder after each UL i Long division )
division stage is an important step in both LS, G L 14 5 remmeider |
: 6) 87731 6)871
methods. In the calculations shown, the —6
remainders at each stage are in colour. 27
L . . -24
> One number is said to divide exactly into another 31
when there is no remainder (the remainder is zero). -390

1
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EXERCISE 1E Dividing whole numbers

c
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1 For each division, identify:
i the dividend ii the divisor iii the quotient iv the remainder.
a 9+2=4remainder] b 17+7=2remainder3 ¢ 30+5=6

2 Copy and complete this table. The first row has been done for you.

| quotient | quotient x divisor | remainder

’=+3 How many 3sin 7? 2 2x3=6 ’/-6=1

19+5 How many 5sin 197 3 3x5=_ 19-_ =4
33+:4 How many 4sin 33? _ x4=_ 33-_ =
62 + 15 How many 15sin62? | 4 4x15=__ 62-_ =

3 Find the quotient and the remainder for each division problem.

a 13+2 b 23+5 c 17+3 d 25+10
| e 38+8 f 26+4 g 66+9 h 48+6
EXAMPLE 1E-1 Using short division
Use short division to calculate each division problem. a 98 ~ 4 b 459 =7
THINK WRITE
a 1 How many 4s in 9? (2) Write 2 above 9 in the quotient a 2 4 remainder 2
line. Work out the remainder. 4 X 2 = 8§, 4)9'8

so remainder =9 — 8 = 1.

2 How many 4s in 18? (4) Write 4 above 8 in the quotient
line. Work out the remainder. 4 X 4 = 16,
so remainder = 18 — 16 = 2.

3 Write the answer. 98 + 4 = 24 remainder 2
b 1 How many 7s in 4? (none) How many 7s in 45? (6) b 6 5 remainder 4
Write 6 above 5 in the quotient line. Work out the 7)459

remainder. 7 X 6 = 42, so remainder =45 — 42 = 3.

2 How many 7s in 39? (5) Write 5 above 9 in the quotient
line. Work out the remainder. 7 X 5 = 35,
so remainder = 39 — 35 =4,

3 Write the answer. 459 = 7 = 65 remainder 4




m CHAPTER 1: WHOLE NUMBERS

AIN3INTd ANV INIONVLSYIANN |

4 Use short division to calculate each division problem.
a 538+4 b 756 +6 c 172+3 d 1229+5
e 3048 +8 f 9812+7 g 67059 =2 h 286347 +9

5 Another way is to write a division calculation is as a fraction. For example, 57 + 3
is the same as ? The vinculum (horizontal line between the two numbers) replaces

the division sign. Perform each division.

63 1470 658 1251
5 b =5~ c = d =5

6 Copy this table.

10
10
100
10
1000
10
10 000
10
100
100
1000
100
10 000
100

10+ 10

100+ 10

1000 + 10

10 000 + 10

100 + 100

1000 = 100

10000 + 100

a  Write your answer to each division in the quotient column.

b Complete each row of the table by writing the number of zeros in the first number,
the second number and the quotient.

¢ Can you see a pattern? Explain how this pattern provides a shortcut for
calculations like this.

d Use this method to work out the quotient for each calculation.
i 10000 + 10 ii 100 000 + 100
iii 1000 + 1000 iv. 10 000 + 1000

. . 5000 5% 1000 1000
7 a To work out 5000 + 100, the calculation can be written as 755 or Xwo or 5 X Joo-

i Calculate 1000 + 100.
ii Multiply this result by 5 to obtain your final answer.

b Use this strategy to work out the quotient for each calculation.

i 200 10 ii 600 =100
iii 9000 + 100 iv 4000 ~ 1000
v 800 + 10 vi 3000 + 100

vii 50 000 + 1000 viii 6000 + 10
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600 6 x 100 6 _ 100

8 a One way to work out 600 + 20 is to write the calculation as 35 or 5575 Or 3 X 5.

c

S i Calculate 6 + 2. i Calculate 100 = 10,
§ iii Multiply the results obtained in parts i and ii and write your answer
= to 600 = 20.

o

= b Use this strategy to work out each division.

s . 900 .. 8000

= I 30 I 50

e ... 1200 . 25000

™ iii &5 iv 550

E v 6000 =+ 300 vi 80 000 + 4000

2 vii 70 000 + 700 viii 1600 + 80

9 a Estimate the quotient to each division problem by first rounding each number to
its leading digit before dividing. (Hint: use your strategy from question 8.)
i 627 =33 ii 5940 + 18
iii 3852 214 iv 83490 + 3795
b Use a calculator to check how close your estimations are to the exact result.

EXAMPLE 1E-2 Using long division

Use long division to calculate 6492 =+ 19.

THINK

1 How many 19s in 6? (none) How many 19s in 64? (3)

Work out the remainder. 19 X 3 = 57, so remainder =
64 —57="1.

2 Bring down 9 and write it beside the remainder of 7.

3 How many 19s in 79? (4) Write 4 (shown in blue)
above 9 in the quotient line. Work out the remainder.
19 X 4 =76, so remainder = 79 — 76 = 3.

4 Bring down 2 and write it beside the remainder of 3.

5 How many 19s in 32? (1) Write 1 (shown in green)
above 2 in the quotient line. Work out the remainder.
19 x 1 =19, so remainder =32 - 19 = 13.

6 Write the answer.

Write 3 (shown in orange) above 4 in the quotient line.

This makes the next number to divide into become 79.

This makes the next number to divide into become 32.

WRITE

3
19)6492
-5 7
7

34
19)6492
374

79
-76

3

3 4 | remainder 13

19)6492

-57,

4l
— Wloy \O=
O D -----

13
6492 + 19 = 341 remainder 13
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10 Use long division to calculate each division problem.
a 542 =21 b 739+ 18 c 884 +26 d 7462 + 35
e 1658 +43 f 37610+ 50 g 43803 + 31 h 90300 + 28

11 Work out each division.

272 p 3% 47136 g 6088
a 17 25 ¢ 52

12 Georgia is helping to
arrange a birthday
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party for her younger
brother. She has

165 sweets to share
among 15 party
bags. To work out
the number of

sweets in each party
bag, you can write
the calculation in a

number of ways.

a Copy and complete these sentences
to describe the same calculation in different ways.

i Divide by

ii How many timesdoes _ gointo__ ?
iii Find theresultof =+ .
iv Find the quotientof _ dividedby __ .

b Are there any other ways of describing the calculation? List them.

¢ Find the number of sweets in each party bag.

13 Tanya has 144 minutes of ‘talk time’ left on her mobile phone. She wants to phone
six of her friends. How long should a call be if she talks to each friend for the same
amount of time?

14 Chris can type messages via
SMS on his mobile phone
at a rate of 68 characters
each minute.
a How long would it take him
to type a message of 272
characters?
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b Explain how you could
check the answer to this
division problem using
multiplication.
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15 Charlotte swam 1500 m in a 50-m swimming pool. How many laps of the pool did
she complete?

16 The ancestors of the common wombat and the southern hairy-nosed wombat were
the giant wombats (diprotodons) that lived in Australia from two million years ago,
disappearing around 40 000 years ago. A giant wombat was about 3 m long and
180 cm high, with a mass of about 2000 kg. The mass of a common wombat is about
37 kg. The photo shows a hairy-nosed wombat and its mass.

a How many common wombats would
be approximately equivalent in mass to
one giant wombat?
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b How many hairy-nosed wombats
would be approximately equivalent in
mass to one giant wombat?

17 Isobel and Conor are helping to make up
food parcels for a charity organisation.
There are 1350 bags of rice to be shared among 84 food parcels.

a How many bags of rice will be in each food parcel?

b How many bags of rice will be left over?

¢ Suggest the number of food parcels that could be made up with an equal share of
the bags of rice so that no bags are left over.

18 Earth orbits the Sun in about 365 days, while
the planet Jupiter completes an orbit around
the Sun in about 4333 Earth days. Earth has
a diameter of approximately 12 756 km.

JINITIVHI |

a Estimate the number of times that Earth
would complete a full orbit around the
Sun for each one of Jupiter’s orbits.
(Hint: first round each number to its
leading digit.)

b If Earth was drawn to the same scale as Jupiter
is shown in the photo, about how many Earths

would fit across the equator of Jupiter?

Reflect

Why is finding the remainder
i sousefulin each step of a long
i division calculation?
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1F Powers and square roots

1 A short way of writing the repeated multiplication 2 X 2 X 2 is 23, which is read as

‘2 to the power of 3’.
a What number is being repeatedly multiplied? This number is called the base. power or index

b How many times has the same number (or the base) been written in the 73
multiplication problem? This value is called the power or the index. base

¢  Work out the product of 2 X 2 X 2. This result is called the basic numeral.

2 Consider 3°, which is a repeated multiplication written in index form or index notation.
a How is this number read?
b What is the base?
What is the index or power?

c
d How many times is the base written, in the expanded form of the number?

e Carry out the repeated multiplication to find the basic numeral.
f Copy and complete this statement.
35 = 3x X X X =
index form expanded form

KEY IDEAS

> A repeated calculation can be written in index form or index notation.

22 = 2x2x2 = 8 @) NOTE The plural of the word index is

index form expanded form basic numeral indices. For example, the powers or indices
in the calculation 23 + 25are 3 and 5.

> The base is the number to be repeatedly multiplied and the
power or index indicates the number of times the base is written. 7 OO index

(Other names for power or index are exponent or logarithm.) . /23
ase

» To square a number is to multiply it by itself or raise it to the
power of 2. For example, 32 =9.

> To find the square root of a number is to find the number that when squared
(raised to the power of 2) results in the original number. For example, /9 = 3.
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EXERCISE 1F Powers and square roots

1 The number 6° is in index form.
a  What does the 6 indicate?
b What does the 5 indicate?

EXAMPLE 1F-1 Converting to index form

Write each repeated multiplication problem in index form.

2 8XEXJXEXYXEY h 3Xx3X4x4%X4%x4x%4

THINK WRITE

a Write the number that is being repeatedly multiplied a §XZXEXZXEEXY
as the base (8). Count the number of times the base is =8¢

written and write it as the index (6).

b Notice that there are two different numbers to be h 3X3X4Xx4xX4x4x%x4
repeatedly multiplied. Write the first base (3) with its =32x 43
power (2) multiplied to the second base (4) with its
power (5).

2 Write each repeated multiplication problem in index form.
a SXS5XS5XS5XSX5X5X5%S

4X4x4x4x4X4%X4

I x11x11

20 % 20 x 20 x 20 x 20

I9X9IX9IX9IX9IX9IX9x9

300 x 300 x 300 x 300

-a a 6 T
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3 How would you read each answer you obtained in question 2?
Write each answer using words.

4 Write each multiplication problem in index form.
TXTXTX9IX9X9X9
4X4X4X4X4X4XD2 XD XD
IX3IXSXSXSIXSIX5%XS5
EXZXxEXxEXx13x13
2X2X2X2XO6EXG6XTXT

19 X 19 x 23 x 23 X 23 X 23 X 31

-e o 6 TS
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EXAMPLE 1F-2 Calculating the value of a number in index form

Write 93 in expanded form and calculate its value.

THINK WRITE

1 Write the repeated multiplication in expanded form. 9P =9x9x9
Identify the base (9) and the index (3). This means that =81x%x9
9 is written 3 times.

2 Calculate the basic numeral. =729

a 32
e 94

b 25
o4

6 Copy and complete this table.

Index form ‘ Base ‘ Index or power ‘ Expanded form ‘ Basic numeral

5 Write each of these in expanded form and calculate its value.
c 7 d 5?
g Id h 6
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24 2 4 2x2x2x2
6° 6
2 ?x7?
5x5x5

7 Which number is bigger: 33 or 53?

8 Arrange the numbers in each list from smallest to largest. You may like to use a
calculator to help you.

a 32,4523 54
- ¢ 3199465 103

b 75,67, 1%, 503
d 83,38 46 122

EXAMPLE 1F-3 Calculating the product of two numbers in index form

Write 2* X 3% in expanded form and calculate its value.

THINK WRITE
1 Write the multiplication calculation in expanded form. 24X 32=2X2x2XxX2x%x3x%x3
2 Perform the calculation. =16%x9

=144
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9

10

11

12

1F POWERS AND SQUARE ROOTS

Write each of these in expanded form and calculate its value.
a 23x42 b 3%x 52 c 82x10° d 3¥x14
e 20x72 f 10>x33 g 94 x112 h 6%x32

Calculate each of these by first working out the value of any numbers written in

index form.
a 34+23 b 100+ 52 c §2-26 d 4-1°
e 102+52 f 6*+33 g 42+24+33 h 92+22-15

a Copy and complete this table.

10? 10 10 1
10° 10x 10 100

103

104

10°

b Can you see a pattern? This pattern provides a quick method of finding the value
of a number in index form with a base of 10. Describe this method.

¢ Use this method to write the basic numeral for each of these.
i 108 i 106 iii 1015 iv 1010

d What is the basic numeral for 10°? Use the pattern seen in the table.

e  Write each number in index form with a base of 10 and the appropriate power.
i 100 ii 10 000 iii 1 iv 10 000 000

For this task, you will need at least 25 counters. You may like to work with one or

more classmates.

a Arrange four counters to make a square pattern. How many counters are there in
each row and column of the square? Draw a diagram of this.

b Try a different number of counters to make another square pattern. How many
counters are there in each row and column? Draw a diagram of this.

¢ Repeat part b with other groups of counters to make all the possible squares you
can with the counters you have. Draw a diagram of each square pattern.

d Each number you have modelled with counters in parts a, b and c is called a
square number. Why do you think this is? Write the square number next to its
matching diagram.

e How many square numbers are there from 1 to 25? (Hint: is 1 a square number?
Does it have the same number of counters in each row and column?)

f List the next five square numbers.
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13

14

15

16

17

18

19

a Copy and complete this table.

12 1x1 1
22 2x2

32 9
42

52

b Compare the square numbers you found in question 12 with the basic numerals
you have listed in the table. What do you notice?

¢ The number 3% is read as ‘3 to the power of 2. It can also be read as ‘3 squared’ or
‘the square of 3’. Can you see why this is? Explain.

d  Write each description in both index form and as a basic numeral.

i 9squared ii 4 squared

iii the square of 10 iv the square of 7
Find the value of each of these.
a 112 b 252 ¢ 100% d 322
e 32+12 f 8 -6 g 7*+9? h 10 -5
What number, when it is squared, gives each of these results?
a 25 b 81 c o4 d 9
e 1 f 100 g 4 h 36
Another way of asking ‘what number is squared to give a result of 257" is ‘find the

square root of 25’.
a  What is the square root of 25?7

b A short way of writing the square root of 25 is /25. Notice that the symbol |
means ‘the square root of” the given number. Write this problem and your answer
using the square root symbol.

¢ Write each of these using the square root symbol and find its value.
i the square root of 16 ii the square root of 81

iii the square root of 4 iv the square root of 100

Find the value of each of these.

a \9 b V36 c /o4 d V1

e V49 £ V121 o V144 h 400
Without using a calculator, copy and complete each statement.

a 122=144s0V144=___ b 352=1225s0V1225=___

¢ 612=3721s0Y =61 d 2982 =288 804 so0 =298

Explain how finding the square of a number and finding the square root of a number
are related.
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20 A colony of bacteria grows very quickly and triples its size each day.

a Copy and complete this table.

Number of days | Amount of Amount of growth | Number of times larger
growth in index form than original size
3 3! 3
3x3 32 9
3x3x3

g A w N

b How many times larger is the bacteria colony after:
i 6days? ii 1 week? iii 2 weeks?
¢ How long does it take for the bacteria colony to be:
i 27 times larger? ii 243 times larger? iii 6561 times larger?

21 After 1 week, the weight of a baby mouse is double its weight at birth. For the next
few weeks, its weight continues to double each week.
a  What number do you multiply by to double a quantity?
b After 1 week, the mouse would have a weight that
is twice as big as the birth weight. After 2 weeks,
the weight would be 2 X 2 or 4 times as big as the

birth weight. Write each number in index form. o
¢ Inindex form, write the number of times the weight : : =y 3

is bigger than the birth weight after three weeks.

d How much bigger is the baby mouse after five weeks?

22 Diana sends a text message to four of her friends. Each friend forwards it to another
four people, who each then send it to another four people.
a How many text messages have been sent?

b Explain how powers can be used to solve this problem.

23 Over the summer school holidays, Taylor was offered a part-time job earning her
$100 per week. The job was available for 4 weeks. Taylor decided to discuss a different
payment plan with her prospective boss. ‘How about paying me only $5 in the first
week and then in each of the other weeks paying me five times as much as the week
before.” The boss thought this new plan might save her money. Which pay offer do
you think the boss should go with? Show your calculations to justify your answer.

Reflect

How are powers and
¢ multiplication related?
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1G Order of operations

1 Consider this problem: 5+ 3 X4 — 6 =+ 2.

a Find the answer without using a calculator.

b Write a list of the operations (+, —, X, etc.) you used and the order in which you used them.

¢ Compare your answer to part a with those of two classmates. Did you all get the same?

d Discuss the steps you each used to obtain your answer. Which answer do you think is correct?

To avoid confusion in calculations like this, mathematicians agree to use a particular order when

performing a number of operations in the one problem. This is the order of operations or set of rules to

follow:

First Brackets (operations inside grouping symbols)

Second Indices (powers and square roots)
Third  Division and Multiplication
Fourth  Addition and Subtraction

2 One way to remember this order is to think
of BIDMAS. Can you see why?

¢) NOTE Some people use BODMAS, which has
‘O’ for ‘power of’ in place of ‘I for ‘indices’.

3 Follow the correct order of operations to calculate the answer to the problem in question 1.

KEY IDEAS

> The order of operations is:

first: Brackets (operations inside grouping symbols are always calculated first)

second: Indices (powers and square roots)

third: Division and Multiplication (work from left to right)
fourth: Addition and Subtraction (work from left to right)

> Operations at the same ranking are performed in order from left to right.

> Where there is more than one set of grouping symbols in the problem, calculate the

operations inside the innermost brackets first.

> One way of remembering the order is to think of BIDMAS (or BODMAS).
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EXERCISE 1G Order of operations

EXAMPLE 1G-1 Order of operations with no grouping symbols

Without using a calculator, work out the result to each of these.

a3+8+2 b 7x22-9x5

THINK WRITE

a 1 Write the problem. a3+8=<2
2 Division is performed before addition. (8 ~2 =4) =3+4
3 Perform the addition. =17

b 1 Write the problem. h 7x2¥-9x5
2 Powers and square roots (indices) are worked out before =7X8—-9x%5

X, +,+and —. (23 =18)

3 Multiplication is performed before subtraction so, working =56-9x%x5
from left to right, calculate 7 X 8 first. (7 X 8 = 56)

4 Perform the other multiplication next. (9 X 5 = 45) =56 —45

5 Perform the subtraction. =11

1 Without using a calculator, work out the result to each of these.

a 6+15+3 b 9-4x2

¢c 7+3x6—-4 d 12-4+7x8
e 4X4+6+2 f 2+9x4=+6
g 10x6-5x%x9 h 8-5x3+11

4x33-62%x2+1
2-2x11+4 =16

i 21-32x2+1
k J9+9x8—23

o Camie

2 Perform the calculations in question 1 using a calculator. Enter each number and
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operation from left to right. Does your calculator perform the operations in the
correct order?

3 For each calculation:
i find an estimate of the answer by first rounding each number to its leading digit
ii use a calculator to work out the exact answer.
a 57+216%x4 b 41+ 572 + 286
c 102-33x3+82 d 3852 +963+ 78 x29
e S1x4+17+0626 f 5328 x2-81x38
g V49 + 756 + 42 x 632 h 2765+429-57x5+19+ 12
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EXAMPLE 1G-2 Order of operations with grouping symbols
Without using a calculator, work out the result to each of these.
a 16 +-(10—-2)+3x7 b 8+[12+=(9-5)P-1
THINK WRITE
a 1 Write the problem. a 16+(10-2)+3x7
2 Perform any operations inside brackets first. (10 — 2 = §) =16+8+3x7
3 Perform + and X before +. Working from left to right, =2+3x7
calculate 16 + 8 first. (16 ~ 8 = 2)
4 Perform X before +. (3 X 7 =21) =2+21
5 Perform the addition. =23
b 1 Write the problem. h 8+[12=(9-5P~-1
2 There are two sets of grouping symbols (brackets). =8+ (1247 -1
Perform the operation in the innermost set of brackets
first. (9 —5=4)
3 Perform the operation in the remaining set of brackets. =8+32-1
(12+4=3)
4 Perform the operation of squaring as ‘indices’ comes =8+9-1
before + and —.
5 Working from left to right, perform the addition then the =17-1
subtraction. =16
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4 Without using a calculator, work out the result to each of these.

a 28+(12-5)+2x6 b (9+3)=(15-13)
c #-10x(3+1) d 6+[18=(10-19P -7
e VI00 x5-2x(2%+3) f 3x[8+(2x9—4)]+20

5 For each calculation:
i find an estimate of the answer by first rounding each number to its leading digit
ii use a calculator to work out the exact answer.

a 69x(28+11)-51x2 b (67 +31)+(12-5)
¢ 815x (61 -49)+ 17 %3 d 19%(9—4)+3x(52+27)
e V100 x 7+2 x (32 + 42) f 13X (7-5)+ 28] x2

6 The average of a set of scores is found by working out this calculation:
(total sum of the scores) =~ number of scores.
For example, the average of 9, 10 and 14 is found by working out (9 + 10 + 14) + 3.

a  Use the correct order of operations to find the average of 9, 10 and 14.
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b

1G ORDER OF OPERATIONS

Find the average of each set of numbers.
i 15,18 and 24 ii 3,5,6,8,9and 11
iii 278 and 356 iv 7,7, 11 and 15
v 50, 51, 52, 52 and 60 vi 50, 20, 30, 40, 60, 50 and 30

7 The set of rules called the order of operations is also related to some other

10

mathematical laws. You will have used these laws in your calculations without

realising.

a Calculate 8 + 2.

b Calculate 2 + 8.

¢ Compare your answers to parts a and b. Are they the same?

d Does it matter in which order you add numbers? This is called the commutative
law. Write another example to show that the commutative law (where order does
not matter) works for addition.

e Does it matter in which order you subtract numbers? For example, does 8 — 2 give
the same answer as 2 — 87

f Does it matter in which order you multiply numbers? Provide some examples to
help explain your answer.

g Does it matter in which order you divide numbers? Provide some examples to help
explain your answer.

h Look at your answers to parts d—g. Which operations obey the commutative law?

Consider what happens if you add three numbers in a different order. Let’s try it with

6+3+5.

a Calculate 6 + 3 first and then add 5.

b Calculate 6 + 5 first and then add 3.

¢ Calculate 3 + 5 first and then add 6.

d Compare your answers to parts a, b and ¢. What does this indicate about the order
in which you can add these three numbers?

e The associative law states that you can add numbers in any order. Apply this law to
find the sum of 25 + 37 + 13. Which two numbers are easier to add together first?

Consider what happens if you multiply three numbers in a different order. Let’s try it

with 6 X 3 X 5.

a Calculate 6 X 3 first and then multiply by 5.

b Calculate 6 X 5 first and then multiply by 3.

¢ Calculate 3 x 5 first and then multiply by 6.

d Compare your answers to parts a, b and c¢. What does this indicate about the order
in which you can multiply these three numbers?

e The associative law also states that you can multiply numbers in any order. Explain
how the associative law can make the calculation 25 X 58 X 4 easier to perform.

Do you think that the associative law would apply to the operations of subtraction

and division? Try some examples to help you decide.
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11 a

Calculate 3 X (4 + 5) using the correct order of operations.

Calculate 3 x4 + 3 x 5.

Compare your answers to parts a and b. This demonstrates another law called the
distributive law.

Compare your answers to 7 X (10 + 6) and 7 X 10 + 7 X 6. Does this demonstrate
the distributive law? Explain why or why not.

Explain how the distributive law can make a calculation like 23 X 16 easier to
perform without using long multiplication. (Hint: 23 X 16 is the same as

23 X (10 + 6).)

Use the distributive law to calculate each of these without using long
multiplication.

i 35x 14 ii 68 %19 iii 41 x 102 iv 87 x 106

12 In Australian Rules football, each team scores goals and behinds. Each goal has a

value of six points and each behind has a value of one point. During a match, the
scoreboard usually shows the number of goals, behinds and points both teams have

scored. This photo taken by a football fan does not show the number of points.

.'é;'

artform .=

sHARKS (5

T %
¥ i S
s

haas®

Copy and complete these statements to show the numbers and operations needed
to calculate the total points scored by each team.

Points scored by Sharks = X6+ x 1
Points scored by Visitors = X + X

Calculate the number of points each team has scored.

At this stage of the match, which team is winning and by how much?
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1G ORDER OF OPERATIONS

a Add the numbers in order from 1 to 10.
1+2+3+4+5+6+7+8+9+10=

b Is there a quicker way of working
out the sum? Let’s try a strategy m
where pairs of numbers are matched
together. (You tried a version of [+243+444546+7+8+9+10

this earlier in the chapter.) 249
Copy and complete this diagram, where the
smallest number and the largest number are paired together, then the second
smallest number and the second largest number are paired together and so on.
Remember that you can add numbers in any order and still obtain the same total.
¢ What is the result when each pair of numbers is added?
d How many pairs of numbers are there?
e Use the operation of multiplication and your answers to parts ¢ and d to calculate
the sum of all the numbers from 1 to 10.

14 Use the strategy from question 13 to find the sum of all the whole numbers in these

15

16

17

groups.
a 1to20 b 1to40 ¢ 10to 50 d 15to 35
In the late 1780s, students in a class were asked to add the whole numbers from 1

to 100. A student named Johann Carl Friedrich Gauss (who later became a famous
mathematician) correctly answered the question in less than one minute by using the
strategy of adding pairs of numbers. Try this calculation yourself. Can you find the
answer in less than one minute?

For your birthday, you and a group .~
of friends go to the cinema. At —'
the cinema kiosk, you order eight
medium soft drinks, four jumbo
containers of popcorn and seven
ice creams.
a  Write a mathematical
calculation to show how to
work out the total cost of the

food and drink.

b Perform the operations in the
calculation to find the total cost.

Pick a number between 1 and 10. Use this number as many times as you like with

any of the operations +, —, X and + to make a mathematical calculation that gives a
result of 7. You can also use brackets and S ;
square root symbols or use the number as a Reflect '
power. For example, (33 +3)=3-3=7. Why is it important to perform

¢ operations in the correct order?
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1H Multiples and factors

1

2

3

a Copy and complete this table for the first eight numbers of the
pattern 3, 6,9, 12, 15, ...

b What would be the 40th number in this pattern? Describe a quick way to Z 2 i ;
work this out.

¢ These numbers are called multiples of 3. They are the result of multiplying & 3x
3 by another whole number. Give five more examples of numbers that are 12 3x__
multiples of 3. 15 3x___

Multiplying the two whole numbers 4 and 9 gives a product of 36.

a List another two whole numbers that give a product of 36.

b Are there are other pairs of whole numbers that multiply to give 36?
List them.

¢ List all the whole numbers that have been used to give the product 36.
These whole numbers are called factors.

Explain how multiples and factors are different.

KEY IDEAS

>

The multiples of a number result from multiplying that number by another
whole number. For example, the multiples of 3 are 3, 6,9, 12, 15, 18, ...

The factors of a number are all the whole numbers that divide exactly into
that number. For example, the factors of 12 are 1, 2, 3,4, 6 and 12.

It is often easier to find factors in pairs. For example, the factor pairs that give
a product of 12 are 1 and 12, 2 and 6, 3 and 4.

A number divides exactly into another number if there is no remainder
(the remainder is zero).

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

The highest common factor (HCF) of two or more numbers is the highest
number that will divide into both or all the numbers.
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EXERCISE 1H Multiples and factors

1 Copy and complete each number pattern.

a 2,46, , b 9,1827,__ , |
c 510,15, d 48,12,  ,
e §8,16,24, ., | f 7,14,21,__ ,

EXAMPLE 1H-1 Finding multiples

List the first six multiples of 7.

THINK WRITE
1 Each multiple of 7 results from multiplying 7 by Tx1=7
a whole number. For the first six multiples, 7 is 7x2=14
multiplied first by 1, then 2, then 3, then 4, then 5 7x3=21
and then 6. 7 x4 =28
7%x5=35
7x6=42
2 List the first six multiples of 7. The first six multiples of 7 are
7,14, 21, 28, 35 and 42.

2 List the first eight multiples of each number.
a 10 b 6 ¢ 9 d 5 e 11 f 30

3 Write the multiples of 8 between 23 and 65.
4 Write the multiples of 7 between 50 and 100.

5 The first ten multiples of 3 and 4 are shown.
Multiples of 3: 3, 6,9, 12, 15, 18, 21, 24, 27, 30, ...
Multiples of 4: 4,8, 12, 16, 20, 24, 28, 32, 36, 40, ...
a Copy the two lists and circle the numbers that occur in both.
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b The numbers that are the same or common to each list are called common
multiples. Write the common multiples you have found.

¢ Are these the only common multiples of 3 and 4? Explain.

d  Write the first six common multiples of 3 and 4.
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List the first ten multiples of 4.
List the first ten multiples of 5.
Circle the common multiples of 4 and 5 that you can see in the lists.

Find the first four common multiples of 4 and 5.

List the multiples of 5 and 6 that are less than 100.
Write the common multiples of 5 and 6 that you can see in the lists.

What is the smallest number that is a common multiple of 5 and 6? This is called
the lowest common multiple (or LCM) of 5 and 6.

EXAMPLE 1H-2 Finding the lowest common multiple (LCM)

Find the lowest common multiple (LCM) of 2 and 3.

THINK WRITE
1 List the multiples of 2. multiples of 2:
2,4,(6) 8,10,12), 14, 16,18), 20, ...
2 List the multiples of 3. multiples of 3:
3,(6),9,12, 15,18), 21, ...
3 Write the multiples that are the same in the common multiples: 6, 12, 18, ...
two lists. You can circle them first.
4 Identify the lowest number in the list of common LCM is 6.
multiples.
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8 Find the lowest common multiple (LCM) of each pair of numbers.

2and 5 b 4and7 ¢ 6and9 d 8and 12
Sand 8 f 7and 10 g 15and 20 h 8and6

9 Find the LCM of each group of numbers.

a 2,3and 4 b 5,6and 20 ¢ 3,4and9 d 4,6and 8

e 5,3and2 f 30,9and?2 g 6,7and8 h 2,3,4and 5
10 Copy and complete each of these.

a 15=1x150r3x__ b 18=1Xx__ or2X__ or3x___

¢ 32=1%x__or__ Xl6or__x_ d 28=1x__ or__ Xldordx ___

e 49=1x__ _or__ X7 f 50=_ xX50o0r2x__ _orS5x___

11 Use your answers to question 10 to list the factors of these numbers.

a 15 b 18 c 32 d 28 e 49 f 50
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EXAMPLE 1H-3 Finding factors

Find the factors of 48.

THINK

1 List pairs of whole numbers that multiply to give a
product of 48.

2 Write the factors of 48 as a list in ascending order. These
are all the whole numbers that divide exactly into 48.

WRITE

factor pairs for 48: 1 X 48,
2%X24,3%x16,4x12,6X%8

Factors of 48 are
1,2,

3,4,6,8,12, 16, 24, 48.

12 Find the factors of each number.

a 6 b 20 c 56 d 81

to questions 11 and 12 to help you.

a 6and?20 b 81 and 27
d 56 and 100 e 6and?81
g 6,15and 18 h 20,28 and 32

14 The factors of 24 and 36 are shown.
Factorsof 24: 1,2, 3,4,6,8, 12, 24

Factors of 36: 1,2,3,4,6,9, 12, 18, 36
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Write the common factors you have found.

the highest common factor (or HCF) of 12 and 30.

e 27 f 100

13 Which factors are common (the same) in each group of numbers? Use your answers

¢ 50and 100
f 32and 56
i 28,49 and 56

a Copy the two lists and circle the numbers that are the same in each list.

b The numbers that are the same or common to each list are called common factors.

¢ Are these the only factors that are common for 24 and 36? Explain.

15 a List the factors of 18.
b List the factors of 45.
¢ Circle the common factors of 18 and 45 that you can see in the lists.
d Write the common factors of 18 and 45.
16 a List the factors of 12.
b List the factors of 30.
¢ Write the common factors of 12 and 30.
d What is the largest number that is a common factor of 12 and 30? This is called
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EXAMPLE 1H-4 Finding the highest common factor (HCF)

Find the highest common factor (HCF) of 24 and 36.

THINK WRITE
1 List the factors of 24. factors of 24:
1,(2,(3).(4).(6), 8,12), 24
2 List the factors of 36. factors of 36:
1,(2),(3).(4).(6), 9,02, 18, 36
3 Write the factors that are the same in the two lists. common factors: 2, 3, 4, 6, 12
You can circle them first.
4 Identify the highest number in the list of common HCF is 12.
factors.

o NOTE The HCF is also called the greatest common divisor. Can you see why?

[ 17 Find the highest common factors (HCF) of each pair of numbers.
a 8and 24 b 15and 27 ¢ 24and 42 d 5and?20
e 36and 32 f 45and 30 g 63 and 35 h 50 and 100

18 Find the HCF of each group of numbers.
a 4,8and 12 b 10,25 and 30 ¢ 16,24 and 32 d 15,6 and 27
e 42,36 and 18 f 20,30 and 50 g 38,26 and 14 h 9,6,12and 18

19 Find the LCM and the HCF of each group of numbers.
a 12and 30 b 10 and 35 ¢ 4,12and 16 d 2,9and 18

20 Every fourth paling of this fence is
painted blue.
a There are 84 palings in the fence. How
many of them are painted blue?
b The fence is to be extended and will
now have 128 palings. How many
more palings need to be painted blue?

¢ Have you used multiples or factors to help you find the answers?

21 According to the timetable, a train is expected to depart from the station every
12 minutes. The first train of the day departs at 5.12 am.

ININOSY3IY ANV INIATOS WIT804d |

a List the times in the first hour that a train should depart from the station.
b When will these trains depart from the station?

i the third train of the day ii the sixth train of the day
¢ Which train will depart from the station at 8.24 am?
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22 Max is arranging 18 pieces of sushi on a plate for
his guests. He would like to arrange them so that

there is the same number of pieces in each row.

a Suggest one way that Max could
arrange the sushi on a plate.

You may like to draw a diagram to
show your answer.

b How many possible ways are there?
Explain the other arrangements that
are possible.

¢ Have you used multiples or factors of
18 to help find the answers?

23 For a school fete, Hanna and Josh are deciding how to divide up a batch of
120 cookies so that there is an equal number of cookies in each bag. Suggest at least
three ways this could be done.

24

0

What is the lowest common multiple of 3 and 4?
b Use the LCM to write a list of the first six common multiples of 3 and 4.

¢ Is there a number that is the highest common multiple of 3 and 4? Give a reason
for your answer.

25 a  What is the highest common factor of 18 and 45?
b Is there a number that is the lowest common factor of 18 and 45? If so, write the
number.
¢ Explain why the lowest common factor of two (or more) numbers is not
particularly useful to us. Think about the lowest common factors for different
pairs of numbers.

26 Imogen and Olivia begin jogging around an oval at exactly the same time from the

same starting point. Imogen runs each lap of the oval in 6 minutes and Olivia in

8 minutes.

a  When will they next pass the starting point at exactly the same time?

b How many laps will each of them have jogged at this time?

¢ Assuming they keep up the same pace, how many full laps will each girl have
jogged when they stop after 1 hour 30 minutes?

d How many times will they have both passed the starting point at exactly the same
time during their run?

27 Find the smallest whole number that has only:

a one factor b two factors R 5
¢ three factors d four factors Reflect '
e five factors f six factors. : How can you remember the

{ difference between finding
i multiples and finding factors?
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11 Prime and composite numbers

Any counting number (1, 2, 3, 4,...), except for the number 1, can be described as either
a prime number or a composite number.

1

The prime numbers from 1 to 20 are 2, 3, 5,7, 11, 13, 17, 19.
a For each prime number listed, write its factors.
b How many factors does each prime number have?

The composite numbers from 1 to 20 are 4, 6, 8, 9, 10, 12, 14, 15, 16, 18, 20.

a For each composite number listed, write its factors.

b How many factors does each composite number have?

¢ Does a composite number have more, less or the same number of factors as a prime number?

Explain how prime numbers and composite numbers are different.

How many factors does the number 1 have? Is this the same number of factors that a prime number
has or a composite number has? Explain why the number 1 is a special number that is neither prime
nor composite.

KEY IDEAS

>

A prime number is a counting number (whole number) that has
exactly two factors: itself and 1.

A composite number is a counting number that has more than two factors.
The number 1 is neither a prime number nor a composite number.

You can use the fact that all even numbers, except 2, are composite numbers to
help you decide whether a number is prime or composite.

A composite number can be written as the For example:

product of factors that are prime numbers. 6=2 x 3
=/ D

These factors are called prime factors.

For larger composite numbers, it can be composite number  prime factors

useful to produce a factor tree
to find the prime factors.
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EXERCISE 11 Prime and composite numbers
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1 A Greek mathematician named Eratosthenes (pronounced ‘E-rah-toss-thee-nees’),
who lived from 276 BCE to 195 BCE, is famous for his easy method of using multiples
to separate out all the composite numbers and leave only the prime numbers. This
method is called ‘The sieve of Eratosthenes’.

a Copy the numbers from 1 to 100 11213Tals16l7819/10
in a grid. njn2|lw|is|e|17]18[19]20
b Draw a star around the number 1, 211221231241 2512612728129 30
as it is neither a prime number nor a 31132133034 135]36]37] 38139 ] 40

composite number. 41 [ 42|43 |44 | 45 | 46 | 47 | 48 | 49 | 50

¢ Move to the next number, which is 2, s11520153 5405556 57] 58] 59] 60

and highlight the number by drawing 61 | 62 | 63 | 64 1 65| 661 67 | 63 | 69 | 70
a circle around it or colouring the

TLL 72|73 (74| 75|76 | 77|78 |79 | 80
81 | 82 [ 83|84 |85 |86 |87 |8 |8 | 90
91 [ 929394 |95]|96| 97|98 |99 |100

grid square containing 2. Then cross
out all the multiples of 2. (That is,
cross out 4, 6, 8, 10, ..., 100.)

d Move to the next number, which is 3, and highlight the number. Then cross out all
the multiples of 3 that have not already

been crossed out.

e Move to the next number that is not 1702 | 3 5 7
crossed out and highlight it. Then 11 13 17 19
cross out all the multiples of that 23 29
number that have not already been ) =

crossed out.

f Repeat the step in part e until all the numbers from 2 to 100 have been highlighted
or crossed out.

2 Look at your completed grid from question 1. The highlighted numbers are prime
numbers and those crossed out are composite numbers.

a List all the prime numbers from 20 to 100.

List all the composite numbers from 11 to 19.

b
¢ How many one-digit prime numbers are there? List them.
d How many even prime numbers are there? List them.

e

What is the largest two-digit prime number in which each digit is a prime number?

3 List the factors for each number.
a 24 b 49 c 73 d 125 e 37 f 82

4 Use your answers to question 3 to decide whether each number is prime or
composite.
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EXAMPLE 1I-1 Identifying prime and composite numbers

State whether each number is prime or composite. Give a reason to support your answer.

a 66 b 43 c 57

THINK WRITE

a Is the number even? (yes) All even a 606 is a composite number since it is an
numbers except 2 are composite. even number (that is not 2) and so has

more than two factors.

b Is the number even? (no) List its factors. b Factors of 43 are 1, 43.
43 is a prime number since it has exactly
two factors.

¢ Is the number even? (no) List its factors. ¢ Factors of 57 are 1, 3, 19, 57.
57 is a composite number since it has
more than two factors.

5 State whether each number is prime or composite. Give a reason for your answer.

c

= a 28 b 47 c 79 d 145
4 e 131 f 200 g 203 h 303
>

= 6 Find two prime numbers that add to give each sum.

s a 24 b 36 c 82 d 144
>

=

: 7 Find two prime numbers that multiply to give each product.
= a 21 b 55 ¢ 26 d 115
=

= 8 Repeat the method used in question 1 to find all the prime numbers from 101 to 200.

9 Answer true or false to each statement. Give a reason for your answer.
All even numbers are prime numbers.

All odd numbers are prime numbers.

The first two prime numbers are 2 and 3.

All composite numbers are even numbers.

The sum of two prime numbers is always even.

The product of two prime numbers is always a composite number.

The number 1 is neither a prime number nor a composite number.

=00 == 0 a6 T o

Between 1 and 30, there are more composite numbers than prime numbers.




11 PRIME AND COMPOSITE NUMBERS _

Writing a composite number as the product of prime factors
For each composite number:
i find its prime factors
il write it as a product of prime factors.
a 8 b 12 ¢ 30
THINK WRITE
a 1 Find the factors of 8. a factorsof 8:1,2,4,8
2 Identify the prime factors of 8. i prime factor of 8: 2
3 Use the prime factor to write 8 as a product. i 8=2x2x2
b 1 Find the factors of 12. b factorsof 12:1,2,3,4,6, 12
2 Identify the prime factors of 12. i prime factors of 12: 2 and 3
3 Use the prime factors to write 12 as a i 12=2x%x2x3
product.
¢ 1 Find the factors of 30. ¢ factorsof 30: 1, 2, 3, 5, 6, 10, 15, 30
2 Identify the prime factors of 30. i prime factors of 30: 2, 3 and 5
3 Use the prime factors to write 30 as a i 30=2%x3x%x5
product.

10 For each composite number:
i find its prime factors
ii write it as a product of prime factors.
a 4 b 10 c 18 d 35
e 16 f 20 g 27 h 40

11 From earlier work in this chapter, you will have seen that repeated factors can be
expressed in a form using powers. Factors that are not repeated remain the same.

For example, the composite numbers in Example 11-2 can be written as:
§=2x2x2=2}
12=2x2x%x3=22x3
30=2%x3x%x5

For each composite number in question 10, write the product of prime factors using

AIN3INT4 ANV INIAONVLSYIANN |

powers.
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12 For larger composite numbers, it is useful to produce a factor 48
tree to find the prime factors. The factor tree for 48 starts with /\
two branches showing a product of two factors (say, 6 X 8) 6 8
and continues with pairs of branches until all factors are prime /\ /\
numbers. 2 3 4 2
Use the factor tree to answer the following. /\

. . . . 2 2
a  What is the pair of factors branching from 6? Are they prime

numbers?
b What is the pair of factors branching from 8? Are they prime numbers?

¢ Explain why you need to have a further pair of factors branching from 4 but not
from the other numbers.

d List the prime factors of 48.
e Write 48 as a product of its prime factors.

13 Copy and complete each factor tree and show each number as a product of
prime factors.

a 24 b 36 c 45
4 6 4 9 9
2 2 2 3
Prime factors of 24 are: Prime factors of 36 are: Prime factors of 45 are:
2and ~and ~_and 5
24=2x2x X ___ 36=2x__ x__ x_  45=_ X3x__
:23><_ :22X_ = X
d 99 e 75 f 60
9 25 6
Prime factors of 99 are: Prime factors of 75 are: Prime factors of 60 are:
3and ~and _,__and
9=3x_ x_ 75=_ X___xX__ 60=__ x X
= X = 3 X

14 Complete each factor tree to show that the same product of prime factors will be
obtained for 120 regardless of the factors you begin with.

a 120 b 120 ¢ 120

N N /N

20 6 12 10 60 2

/\ ANVA /\
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11 PRIME AND COMPOSITE NUMBERS

For each composite number:
i find its prime factors by first drawing a factor tree
ii write it as a product of prime factors.

a 28 b 56 c 44 d 80
e 132 f 52 g 250 h 90
i 72 i 210 k 100 I 400
Look at the pizza shown. It is to be divided into 12 equal

pieces. Writing 12 as the product of prime factors shows

you an easy way of cutting the pizza. As 12 =2 X 2 X 3, you

can use the numbers 2, 2 and 3 to guide you in dividing the

pizza. Here are the steps to follow.

a  Use this method to work out how to divide the pizza into
six equal pieces. Draw a diagram to show each step.

b Describe how this method could be used to divide the pizza
into 18 equal pieces.

¢ Does it matter in which order you use the prime factors to divide the pizza?
Explain your answer.

Step 1: Step 2: Step 3:
cut the pizza into cut each piece into  cut each piece into
2 equal pieces. 2 equal pieces. 3 equal pieces.

WY

A chocolate cake mixture has been baked in a large rectangular container. The chef

wishes to cut the cake into 36 individual serves.
a Describe how prime factors can be used to divide the cake into 36 equal pieces.
b Draw a diagram to show a way of cutting the cake.

¢ Are there different ways to cut the cake into 36 equal pieces? If so, draw diagrams
to show another two possible ways.

A pair of prime numbers that differ by 2 are called twin primes. For example, 3 and 5
are twin primes, as 5 — 3 = 2.

a List the three other pairs of twin primes that occur for numbers from 1 to 20.

b How many pairs of twin primes occur for numbers from 21 to 100? List them.

¢ How many pairs of twin primes occur for numbers from 101 to 200? List them.

. Reflect

How can you identify which
numbers are prime and which
i are composite?
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Create a summary of this chapter using the key terms below. You may like to write a paragraph, create a

concept map or use technology to present your work.

place value
odd
even

ascending order

descending

number line

sum
vertical addition
difference

vertical subtraction
order product

long multiplication

approximate quotient
leading digit remainder
rounding short division

1A p Which list of numbers is written in

ic p

1D p

order from smallest to largest?
1053, 531, 510, 501
345, 354, 3045, 3405
2461, 2614, 2641, 2611
85, 83, 81, 82, 87, 89

What is 14 985 + 486 + 1987 + 9135?
14 373 25483
26 593 174 805

Which calculation gives an answer
of 427
96 — 42
7859 — 7813

1569 — 584
9026 — 8984

Which multiplication problem produces
the largest answer?

48 x 49
26 x 54

13 x 78
89 x 21

long division

order of operations

power multiples

index factors

base lowest common multiple
index form highest common factor

expanded form
basic numeral
square numbers
square root

1E p

11 p

prime number
composite number
prime factors
factor tree

Which division problem does not have a
remainder of 4?

79 +5
43+ 10

36 + 8
22+6

Whatis 5 X 5 x 5 x 8 x 8 in index form?

35 X 28 53 + 82

403 53 x 82
Whatis 5 +4 X9 — 3?

15 38 54 78

What is the highest common factor of
10 and 25?

5 10 25 50

Which number is not a prime number?
11 25 37 53

How is 60 written as the product of

prime factors?
3x4x5
2X2x3X5

2x2x15
2x3x10



1A )

1B p

1B p

ic p

ic p

1D p

1E p

Decide whether each statement is true
or false.

467 > 647
930 < 9030

0<78
15452 > 15542

Write each list of numbers in ascending
order.

5347, 547, 53 047, 57
87 605, 87 506, 87 056

Write an approximation to each number
by rounding to its leading digit.

392 9488

554 12 345

Calculate each of these.
467 + 56 + 7801 + 943
383 604 + 2557 + 16 092

Find two whole numbers that add to
give 478 if:
both numbers are odd

both numbers are even.

Calculate each of these.
9564 — 5381 371 625 — 38 047
17 659 — 9816 101 011 — 59 678

Calculate each of these.
4895 — 1625 — 325
978 — 486 — 239

Calculate each of these.
54 x 37 6135 x 429
9856 x 11 12 652 x 43

Use a strategy to calculate each of these.

389 x 100 412 % 6000
3400 x 200 500 x 300 x 40
25 x48 x 4 931 x50 %2

Calculate each of these.

567204 +7 850 ~ 16

7521 68 445
23 45

1E p

1F p

16 p

1H p

1H p
1H p

1 CHAPTER REVIEW “

Use a strategy to calculate each of these.
7000 + 10 80 000 + 2000

Write each in expanded form and
calculate its value.
26 53 x 32

Write 10 000 in index form with a base
of 10.

Write each of these in both index form
and as a basic numeral.

seven squared the square of six

Find the value of each of these.

V25 V81+ 42

Calculate each of these.
72—6x4+3
8 x (19— 13)+2 %36
443x(5-2)
16-2Xx(3+4)+9

Write the multiples of 4 between
22 and 45.

Write all the factors of 60.

Find the lowest common multiple of
each group of numbers.
12 and 18 6,9 and 15

Find the highest common factor of each
group of numbers.

12 and 18 6,9 and 15

Find three numbers that have:
a factor of 7
four different factors

an odd number of factors.

Is 40 a prime or composite number?
Give a reason to support your answer.
Draw a factor tree and list the prime
factors of 40.

Write 40 as a product of its prime
factors in index notation.
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Which number is six thousand and forty-eight?

) 6480 D 6048
() 6408 ) 6084

Which group of numbers is listed in ascending
order?

() 236, 245, 254, 263, 236

(2 7503, 7053, 7350, 7530

() 4965, 4695, 4659, 4569

(D 603, 623, 630, 632, 662

Jane’s total electricity bill this year is $2386.
Last year it was $1857. What is the difference
in the two yearly amounts?

Questions 4 and 5 refer to this road sign.

What is the distance between Miles and Surat?

km

If a person drives from this intersection to
Miles, then to Injune and then to Mitchell,
how far have they travelled in total?

km
Hayden kept a record
fh 1

of how many laps Monday 18
of the pool he swam

each day. Tuesday 25
What is the total Wednesday | 19
number of laps he Thursday 32
swam in a week? Friday 28

Saturday 15
Sunday 24

A set of DVDs contains 14 episodes of
a television show. Each episode runs for
86 minutes. What is the total running time?

Alexis bought five books, three photo frames,
seven magazines and two board games. If the
books cost $11 each, photo frames $14 each,
magazines $6 each and board games $21 each,
how much did she spend?

$

To estimate the value of 751 X 329, each
number is first rounded to its leading digit.

Which calculation must be performed?
(D 700 x 300 ) 700 x 400
() 800 x 300 () 800 x 400

This carton contains eggs
of about the same size.

The total mass inside
the carton is 660 g.

What is the mass of one egg?
55¢g 66 g 648 g 672 g
) - - -

Two families paid $10 each to buy one lottery
ticket. Their ticket was one of five winners

in a $1 000 000 prize. If each family has four
members, how much did each person receive?
() $250 000 ) $125000

() $50 000 ) $25000

Zahra goes for a bike ride and after 17 minutes
she has ridden 4250 metres. How many
kilometres will she cover in an hour?

15 17 72 255
) ) ) )

What is another way of writing 43?
() 3x3x3x3 C)4x3
C4x4ax4 CDO4+4+4



1 CHAPTER REVIEW “

What is the value of y 100? Christos walks around an athletic track in

6 minutes while Lisa jogs around the same

track in 4 minutes. They both begin their laps

If 172 = 289, what is the value of V289? of the oval at the same time and from the same

2 17 289 578
O - O -

starting position. When will they next pass the
starting position at the same time?

Which calculation produces the largest result?
() 24x 52 () 52x32 Which of these is not a prime number?

() 42 x 62 () 32x2s 2 43 51 67
) ) ) )

Which calculation has the same value as

12 % 49 How is 72 written as a product of its prime

(D 3+9x5 (D6x9-5 factors?

D6X3+5 D(3+6)X5 D8X9 D2X2X2X3X3
() 3x4x6 () 2x3x3x4

What is the value of 8 X (3 + 62+ 9) — 2?

How many prime factors does 30 have?

1 2 3 8
) ) - )

Which number comes next in this sequence?
48, 72,96, 120, 144,

148 160 168 192
) - ) -

Jordan wrote a Which item did he spend the least money on?

ltem Quantity  Price

list of the type peritem Is this different from the answer to part d?
and quantity of  Farty Fle 24 pack 4 $4 Explain why or why not.
food he needed A//?“ g mixed lollies 5 93 Each bag of Allen’s mixed lollies has 40 Iollies.
for his birthday Chips 1009 4 9z How many lollies in total does Jordan have?
party. M&Ms 250 g 2 $4 . )

) Freddo frogs 20 pack 2 $5 Jordan wants lolly bags for himself and his
He carefully Cocktail sausages friends with at least 10 lollies in each bag. What
no.ted the. 2 kg pack 1 $6 is the maximum number of friends he can invite?

rice per item ;
P . P . Frozen pizza 1 910 Jordan adds Freddo frogs to the lolly bags.
during his Mudcake 3 44 ,
. . How many Freddos does each friend get?

shopping trip.

How many Freddos are left over?

Work out how much Jordan spent on each item. Jordan and his friends need to be divided into

How much did he spend in total?

If he paid with two $50 notes, how much
change did he get?

What is the cheapest item on the list?

equal groups for games. Using your answer
from part ¢, what size could groups be if there
must be at least three people in each?

Explain how Jordan can easily cut the pizza
into 12 equal slices.
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CONNECT

..........................................................................................................................................................

..........................................................................................................................................................

Many zoos offer the opportunity to work at a zoo for the day. A zookeeper’s role includes many responsibilities.
Here is some information about a few of the animals that you might look after at a zoo.

Meerkats:

e eatawide variety of food, including * have a lifespan in the wild of about

termites, crickets, spiders, eggs and
mice
have a mass at birth of about 35 ¢

have a mass as an adult of about
950 ¢

10 years, up to 13 years in a zoo

are given special treats such as toys,

live insects scattered in the sand

and food hidden in logs or wrapped in

special parcels to keep them occupied

and active in zoos.

e have an adult body length of
about 30 cm

Hippos:

dfru « have a lifespan of about 45 years
n
. eat about 40 kgof grassa

« canrunupto30 km/h on land and

= n z00S are O{te edhe bivore pe ets Od the b eathu del\Natel or Up to

(pressed hay), alfalfa, lettuce and,as
special treat, melons

t birth of 25—-45 kg

e have an adult mass of 1600-4500 kg for
nd about 1400 kg for females

it each

30 minutes
o like to mark their territory by
spreadingtheir faeces and uriné

around with their tails, SO it can be
job for z0o keepers 10

e haveamassa

quite a messy

males, a clean up!

...................................................................................................................................
g
Your task :
2
8
8

You are to investigate some of the ways animals are looked after at zoos. This includes consideration
of the food they eat, the environment they live in and other factors that make their lives comfortable.

Use the information provided for the animals described here, and then research information on a further
three animals.

As a starting point, consider:
e the type of food each animal needs

e the amount of food needed to feed all the animals in
the one enclosure

* the height requirements for an animal enclosure
* the amount of living space needed for different animals
* any special environmental requirements

e any special treats that zookeepers give animals to keep
them happy.

You will need to show your calculations as evidence to back up your findings.

.
..........................................................................................................................................................




Gorillas:

eatup to 18 kg of fruits and vegetables each
day

have a mass at birth of about 2 kg

have an adult mass of 136-227 kg for males
and 60-91 kg for females

Giraffes:

Groups of animals

to describe a particular animal.
Here are just a few.

* amob of emus

* aband of gorillas

* aherd of elephants

* anambush of tigers

* adazzle of zebras

* acrashof rhinoceroses
* amob of meerkats

* acolony of penguins

* acoalition of cheetahs

* abask of crocodiles

« eatupto80kgofa

| i o have a heightat pirth of 200 cm
P ——— have an adult height of about 500 cm for males
groups of animals. In some cases, e hav d oo
su .
there can be more than one noun used « canrun atspeeds up

1 CONNECT

have an adult height of about
175 cm for males and about 150 c¢m for
females

have a lifespan of about 35 years in the wild
and up to 50 years in zoos, ,

Camels:

* eatvegetation, including hay, and can drink up to 145 L of water at one

alfalfa pellets and carrots drinking session

* have amass at birth of 37 kg * cansurvive a week or more in the wild

* have an adult mass of 300—-690 kg without water, and several months

e can easily carry 90 kg and walk without food.

32 kminaday

cacia leaves each day

Completethe 1 CONNECT  worksheet to
show all your working and answers to this task.

You may like to present your findings as a report.
Your report could be in the form of:

* aposter

¢ aPowerPoint presentation

* anewspaper article

* avideodiary

e other (check with your teacher).



FRACTIONS
AND RATIOS
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2A Understanding fractions 2E Dividing fractions

2B Equivalent fractions 2F Powers and square roots of fractions
2C Adding and subtracting fractions 2G Understanding ratios

2D Multiplying fractions 2H Working with ratios

ESSENTIAL QUESTION

What does a fraction describe and how are fractions
used each day?

O W iU

e @ g/

’
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2A p 1 What fraction of each shape has been
shaded?

a

2A b 2 Copy this diagram. Shade % of the
chocolate bar.

Describe each number as a proper
fraction, an improper fraction or a
mixed number.

a b 3%

d e %

What is the highest common factor of
48 and 64?

A 4 B 8 cl16 D24

. o . 1
Which fraction is equivalent to 3?

5 9 2 4
A By C3i Dy

. o . 5
Which fraction is equivalent to 5?

35 10 14
Ay B Csx Dy

a  Write this list of numbers in order

from smallest to largest.
S B 7 2
11 L 10 10
b Write this list of numbers in order from

largest to smallest.

Calculate:
211 13 4

a 5t73 »tx

7 19 8
¢ 9~ 217 21

What is the lowest common multiple of
3,4 and 5?

A 120 B 60 C20 D I2

Are you ready?

2D p 10 Use this diagram to answer the question.

What is % of 16?
b What is § of 16?

How many lots of é are in the
rectangle below?

1 .
How many lots of g are in the two
rectangles below?

Calculate:
A7 BS5 C2 D36

Use this diagram to answer the
questions.

)
-
~'Cg©

Y I <
dTLLR

Describe the number of red

jellybeans compared to the number
of blue jellybeans.

A 5to3 B 4to3

C 3to5 D 3to4

Describe the number of green
jellybeans compared to the number
of yellow and pink jellybeans.

A 3to5 B 3to6

C 11to3 D 3toll
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2A Understanding fractions

There are different types of fractions. An example of a proper fraction is %
and an example of an improper fraction is %.

1 What is the difference between a proper and an improper fraction?

An improper fraction can also be written as a mixed number.
. .7 . . 3
The improper fraction 7 can be written as the mixed number 17.

2 What is the difference between an improper fraction and a mixed number?
3 What do an improper fraction and a mixed number have in common?

Mary, David and Xavier are to share three rectangular
pizzas. Each pizza is cut into eight pieces.

4 Each slice is é of a pizza. If David eats seven slices,
what fraction of a pizza has he eaten?

5 Is your answer to question 4 a proper fraction, an improper fraction or a mixed number?

6 Xavier eats 11 slices of pizza. What fraction of pizza has Xavier eaten?

Write your answer as an improper fraction and as a mixed number if you can.

KEY IDEAS

> A fraction is a part or portion of a whole. It can be written as one whole number
(numerator) over another (denominator), separated by a horizontal line (vinculum).

the numerator shows the number
) ) 4 <— of equal parts out of the whole
than 1. The numerator in a proper fraction cfnenlm - —
is smaller than the denominator. 5 ~— the denominator shows the total

32 11 number of parts in the whole
Some examples are: 3, 5, 13-

» Proper fractions have a numerical value less

> Improper fractions have a numerical value greater than 1. The numerator in

. . . 79 31
an improper fraction is larger than the denominator. Some examples are: 3, 35, 5.

> Mixed numbers also have a numerical value greater than 1. They contain a
. 2 1 12
whole number and proper fraction component. Some examples are: 43, 7z, 677.

. . 2
> Whole numbers can be written as fractions. For example, 5 = 1,
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EXERCISE 2A Understanding fractions

EXAMPLE 2A-1 Writing proper fractions

What fraction of the shape

is shaded?

THINK WRITE

1 Count the number of equal segments in the shape. The shape is divided into
(16). This is the denominator of the fraction. 16 segments.

2 Count the number of shaded segments in the shape Seven of the 16 segments are
(7). This is the numerator of the fraction. shaded.

3 Write the proper fraction. The fraction of the shape that is

shaded is 116

1 What fraction of each shape is shaded?
a b

AIN3INT4 ANV INIAONVLSHIANN |

2 What fraction of each shape in question 1 is not shaded?

3 Which diagram correctly displays that % of the shape has been shaded? Provide a
reason for your selection.

A B C
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EXAMPLE 2A-2 Writing improper fractions and mixed numbers

Write the number that is represented by the shading in the diagram as:

a an improper fraction b a mixed number. T BT

THINK WRITE
a 1 Write the total number of quarters that are a There are seven quarters that
shaded. are shaded.
2 Write the answer as an improper fraction. The number represented is %.
b 1 Look at any shapes in the diagram that are fully b The whole of the first
shaded. A fully shaded shape represents the rectangle is shaded and
whole number of 1. three quarters of the second
rectangle is shaded.
2 Write the answer as a mixed number. The number represented is 1%.

4 Write the number that is represented by the shading in each diagram as:

i an improper fraction ii a mixed number.
! A RYARYA R A\ /Q\
NZAN AN

5 Rule up a table with three columns. Title the columns ‘Proper fractions’, ‘Improper

fractions’ and ‘Mixed numbers’. Place each of these fractions into the appropriate

5 A3 7 .5 17 16 29 1 13
column: 3, 25, 5, 15, 7, 37, 13- 127, 35.

| AIN3INT4 ANV INIAONVLSHYIANN |

EXAMPLE 2A-3 Converting a mixed number to an improper fraction

Convert the mixed number 2% to an improper fraction.

THINK WRITE
1 Write the mixed number as the sum of a whole number and 2%
i 2
a fraction. =2+3
2 Since the denominator is 7, write each whole number as = % + % + %

seven sevenths.
LTI T T T I T T 111

3 Add all of the sevenths (7 + 7 + 2 = 16) and write the answer. ==
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6 Convert each mixed number to an improper fraction.

a 12 b 3: ¢ 55 d 25 e 10 f 83
g 23 h 123 i 43 i 5 kK 75 124
EXAMPLE 2A-4 Converting an improper fraction to a mixed number
Convert the improper fraction % to a mixed number.
THINK WRITE
1 As 8 eighths make a whole, group 25 eighths into three lots of %5
8 eighths and 1 eighth left over. = % + % + % + %
T AT T T T T T T T P T T T T T T T T T
2 Rewrite each lot of 8 eighths as a whole number. =1+1+1 +%
3 Write the total as a whole number and fraction. = 3%
= 7 Convert each improper fraction to a mixed number.
= 7 26 25 43 7 8
= a5 b 3 €9 d 1 € 3 5
4 22 17 .49 .50 67 111
> g 7 h 3 i U k 5 7
e
= 8 Copy this diagram of a jug. The scale indicates measurements
z in litres. 5
n Show the water level for a measurement of % L on your jug. - 4 -
= (Hint: first convert the improper fraction to a mixed number.) — ] ——
=
(] _ 2 _
= 9 Repeat the method used in question 8 to show the water level 1
on a jug for each of these measurements.

8

a 2L b L ¢ YL

10 Convert both fractions to improper fractions and use the symbol < (is less than) or >
(is greater than) to make a true statement.

4 17 2 28
a 27 7 b 8 73
38 6 4 51
[ 29 d 95 5

11 The number line below has been divided into four equal intervals from 0 to 4. Each
interval has been further subdivided into three equal parts.

0 1 2 3 4

a  What fraction of an interval is each part?

| b Label each mark on the scale with the value it represents.
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12 Draw a number line from 0 to 4 and mark the position of each of these fractions.

2 5 8 13 17
a3 b 3 c 3 d 3 e 5

13 Write down the values shown for a—d on the number line.

14 The Australian state and territory
flags are shown at right.
What fraction of the flags:

15

ININOSVIY ANV INIATOS W3IT408d |

16

17

Australian Capital Territory

New South Wales

a

include the Southern Cross

in their design?
g i
Queensland

N L=
2 NS

b include a flower in their design?

¢ include blue in their colours?

d do not include animals in their
design?

Write the fraction that is described
by each statement.

Tasmania

a 17 correct answers on a quiz
containing 25 questions

b the number of months in a year
Western Australia

Victoria

consisting of 31 days

¢ $23 change from a $50 note

There are 60 minutes in 1 hour. What fraction of an hour is:
a 17 minutes? b 31 minutes?

¢ 119 minutes (as an improper fraction)? d 311 minutes (as a mixed number)?

Georgina, Roisin and Vanessa decide to order large pizzas for a class lunch. Each

pizza will be cut into eight equal slices. The girls estimate that each person will eat

two slices and there will be a maximum of 22 people.

a  Write the number of pizzas required as:

i an improper fraction ii a mixed number.

b Will each person be able to receive the estimated two slices of pizza if five large
pizzas have been ordered?

¢ The girls’ budget does not allow them to order extra pizzas. What is the minimum
number of equal slices each pizza can be cut into, if everyone is to receive two
slices?

d What fraction of the pizza will be left over if the pizzas are cut in the way
suggested in part c?

e On the day of the lunch, three people were away and 4% of the pizzas were eaten.
If each pizza was cut into eight slices, how many slices were eaten?
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18 Look at the image of the
Colosseum shown here.

a By estimation, how

many levels high is
the tallest point of the
Colosseum?

b What fraction of
the height of the
Colosseum is one
level?

¢ What fraction of the
levels contain arches?

19 Estimate what fraction of this ant’s whole body length is made up of its head.

20 Use this map of Australia to estimate the required

fraction in each question.
a  What fraction of Australia is the state of:
i Victoria?
ii Tasmania?
iii Queensland?
iv New South Wales?
v Western Australia?
b What fraction of Western Australia
is the state of New South Wales?
¢ What fraction of South Australia is oy
the state of Tasmania? '

21 Gemma and Cindy disagree on which fraction
is larger, % or é Describe how number lines can
be used to compare the fractions and decide
which is larger.

Explain how you can compare the
i size of fractions.
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2B Equivalent fractions

Start thinking!
cake A cake B cake C

Look at each cake at right.
Icing has been spread over
some of the top of each cake
e« ) =)

and the cake has been cut

into equal pieces.

1 What do you notice about the amount of cake
Cake | Total number | Number of Fraction of

that has been iced in each case? of equal pieces that the cake that

pieces have beeniced | has beeniced

2 Copy and complete this table.

3 Without drawing a diagram, explain how the

next cake in the series would look in terms

of the total number of pieces, the number of

o o W | >

pieces that have been iced and the fraction of
the cake that has been iced.

4 The fractions representing the amount of each cake that has been iced are called equivalent fractions.

Explain why.
KEY IDEAS Example A
4_4 . 3_12
> Equivalent fractions have the same numerical value. 57573715 ,
Multiplying by 3 is the
» An equivalent fraction can be formed by multiplying same as multiplying by
both the numerator and the denominator of a fraction by 1, so the value of the
the same value (see Example A). equivalent fraction is
o . . th L
» Dividing both the numerator and the denominator of a fraction © same
by the same value also produces an equivalent fraction (see
Example B). This process is called simplifying or cancelling. Example B
+6
> A fraction is in its simplest form once the numerator and the 24 4
denominator have been divided by the highest common factor (HCF). 54 ~ 9
+6

> Mixed numbers can be simplified by keeping the whole number the same
and simplifying the fraction component.



2B EQUIVALENT FRACTIONS

EXERCISE 2B Equivalent fractions

1 What fraction of each shape is shaded?

c
=
o a b
m
o)
w
—
>
=
o
= c d
(3]
>
=
o
m
[
c
m
=
(]
=<
e f

2 What fraction of each shape in question 1 is not shaded?

3 Create two equivalent fractions to represent each fraction found in:
i question 1

ii question 2.

EXAMPLE 2B-1 Making equivalent fractions

Fill in the gap to make an equivalent fraction: % =L

THINK WRITE
1 Since 2 X 5 =10, the numerator of the second x5 2_10
. . . 3
fraction is obtained by multiplying the
numerator of the first fraction by 5. 2 _ 10
3
2 To find the equivalent fraction, use the same X2 2_10
. . . . 3715
relationship (multiply by 5) to obtain the 210

denominator of the second fraction. b

x5
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4 Fill in the gaps to make equivalent fractions. (Hint: change mixed numbers to
improper fractions first.)
4 24 _ 12 5
2 5=3 b 5== ¢ 2=
4 _ 144 _ 2_
d %=1 ¢ /=D f3%=%
2_ _ h 2=—=2 so2_10_
£ 37979 618~ 5= 15
1 _ 330 1_____8 s_2u4_ _ _
I S3=x%= kK 5=%=%"= I 73===%5=%
33 _45_ 1_6_8__ _15 2___w0_ _ _
m S5z == 72 nnp="= 144 20 0 37677 T3°7

EXAMPLE 2B-2 Simplifying fractions

Write each fraction in its simplest form.
21 45

a g9 b 2¢

THINK

a 1 Write the fraction and find the highest common factor

(HCF) of the numerator and the denominator. HCF = 7.

2 Cancel by dividing both the numerator and the denominator
by 7, the HCF.

3 Write the answer.

Write the mixed number. Find the HCF of the numerator
and the denominator of the fraction component. HCF = 5.

2 Leave the whole number as it is and divide both the
numerator and the denominator by 5, the HCF.

3 Write the answer.

WRITE

5 Write each fraction in its simplest form.

10 11 28
a 15 b 33 ¢ 3
d% e% f%
g 282 h 75 i 42
iose k 652 1 3

6 Larni scored 22 of her team’s 34 goals.
What fraction of the team’s goals did
Larni score? Write your answer in

AJIN3INT4 ANV INIONVLSHIANN

simplest form.
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2B EQUIVALENT FRACTIONS

7 Cristiano spent 75 minutes of a 90-minute football game on the field.
What fraction of time, in simplest form, did he spend off the field?

8 Write four equivalent fractions for %.
9 Create three proper fractions that are equivalent to g
. . . 7
10 Create three improper fractions that are equivalent to 3.

11 Create three mixed numbers that are equivalent to 1%.

12 Write a fraction that is smaller than 1.

&

b Write a fraction that is greater than 1 with the same denominator ’ ‘
as that in part a.

¢ Place these fractions on a number line and comment on their position with
respect to 1.

13 a Draw a number line and mark the position of each of these fractions.
12 10 15 5 21 32 1 3

T T 7T 10 707 4T
b Using the number line, list the fractions in ascending order (smallest to largest).
What do you notice?

14 Explain how to order fractions that have the same denominator.

15 a Copy the number line on the right
and divide each interval into

three equal parts. Label each
of these parts.
b Convert each fraction to a mixed number, simplifying where necessary, and then

mark its position on the number line.

.23 .. 20 e 2 .4 24 .12
i3 i3 i 5% v 76 V3 vi 3

Compare the position of the largest fraction to the other fractions.
Compare the position of the smallest fraction to the other fractions.

16 Convert both fractions to mixed numbers and use the < (is less than) or > (is greater
than) symbol to make a true statement.

28 17 b £ 38 13 26 a3 61
a 3 5 6 4 ) 9 5 10
42 63 £ 2z 15 E) 63 h & 41
¢ 7 9 6 4 g 8 2 4

17 Write each fraction in simplest form and list those that are equivalent fractions.
1 5 12 6 17 30 16 18 20 52
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EXAMPLE 2B-3

Comparing fractions using the lowest common denominator

. o 3 4
Which fraction is larger: 5 or 7?

THINK

1 Find the lowest common denominator (LCD) for the two
fractions. It may help to list all the multiples of 5 and 7 and
highlight the lowest multiple that is common to both.

WRITE

5,10, 15, 20, 25, 30, 35...
7,14, 21, 28, 35,42...

2 Write the LCD. Notice that both 5 and 7 are factors of 35. LCD =35
3 For each fraction, find the equivalent fraction with a 2 - ; = %
denominator of 35. 4x5_ 20
7x5 35
4 Compare the size of the numerators to decide which fraction %is larger than ;.

. 21, 20
is larger. 33 is larger than 33.

AIN3INT4 ANV INIAONVLSHIANN |

18

19

20

21

22

23

Which fraction in each given pair is larger?

34 712 3245
a gory b {50ris c For—
5 7 6 11 138 180
d gorg e lyyorly f Jyor
7 44 17 1 .37 1
g 350rpy h G ords i Gorby
a Convert these fractions to equivalent fractions using the LCD and then arrange
. . 1113522
them in ascending order. 7, ¢, 3, 7> 6> 3» 4
b Draw a number line and mark the position of the equivalent fractions. What
length is represented by the interval between each mark on the scale?
¢ Write the original fraction below its equivalent fraction on the number line.

Write each list of fractions in ascending order (smallest to largest).

7241816 511 2759 2411 579

5 b %7663 923956236

8§ 56 11 9

15> 4>3>10° 20> 6

5252333

Write each list of fractions in descending order (largest to smallest).
387105 12 11153 7 2

4 2,56 625 8> 12> 6° 8> 12> 6

2 1 54 11 13

C

Write three fractions that are:

a smaller than % b larger than 2% ¢ between % and %

d between % and % e between 2% and % f between % and %
Philip was comparing two of his test results. He scored % on the first test and % on

the second. On which test did Philip perform better?
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24 Zach and Melanie are comparing their
results after an afternoon of archery.
From 35 attempts, Zach scored 20
bullseyes. Melanie scored 24 bullseyes
from 40 attempts. Who hit the bullseye
on the archery target with more
accuracy? Justify your answer.

25 The common denominator of three
different fractions is 24. What could the

2B EQUIVALENT FRACTIONS

denominators of the fractions be?

26 The common denominator of three different fractions is 52.

What could the denominators of the fractions be?

27 This diagram shows a section of a fraction wall. Fraction walls can be used to obtain

equivalent fractions or to compare fractions.

Qe = o a6 T W

What do you notice about each horizontal section of the wall?

What fraction is shown by each segment in the second section down?
What fraction is shown by each segment in the third section down?
What do you notice about each segment of a particular horizontal section?

Use the fraction wall provided to list the set of equivalent fractions for %.

Use the fraction wall provided to list four fractions that are larger than %

Use graph or grid paper and follow the teacher’s instructions to create your own
fraction wall.

Work in pairs and use the fraction wall to Reflect
design three questions you could ask your { What calculations could be

classmates. performed using the fraction wall?
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2C Adding and subtracting fractions

This diagram shows two fractions being added together. + =

1 What do you notice about the denominator of each
fraction?

2 What do you notice about the numerators of the fractions being added and the numerator of the
answer?

3 Copy and complete this diagram to represent % - % - -

4 Describe how to add or subtract fractions that have 5
2 _

oo

the same denominator.

This diagram shows how to add fractions with different denominators.

+ = + =

1 3 _ 4 3 _ 7
2 + B - 8 + 8 - 8

5 Look carefully at the diagram. Explain what must be done to add fractions with different
denominators.

. _ . . 13
6 Draw a diagram similar to the one in question 3 to represent 5 — g.

7 Describe how to add or subtract fractions that have different denominators.

KEY IDEAS

> To add (or subtract) fractions that have the same denominator, keep the denominator the
same and add (or subtract) the numerators.

» To add (or subtract) fractions that have different denominators, first find the equivalent
fractions with the lowest common denominator (LCD) and then add (or subtract) the
numerators.

> Before adding or subtracting mixed numbers, convert them to improper fractions and
check that they are written with a common denominator.

> If the answer is an improper fraction it should be converted to a mixed number.
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EXERCISE 2C Adding and subtracting fractions

EXAMPLE 2C-1 Adding and subtracting fractions with the same denominator
Calculate:
3.7 9 3
agty b1~
THINK WRITE
a 1 Check if the denominators are the same (yes). Keep the a % + %
denominator the same and add the numerators. 347
=73
_10
=8
2 Simplify the fraction if necessary. = %
3 Convert the improper fraction to a mixed number. = 1%
b 1 Check if the denominators are the same (yes). Keep the b % - %
denominator the same and subtract the numerators. _9-3
=14
-6
=14
2 Simplify the fraction if necessary. = %

1 Calculate:

c
=z 1 2 4 2
= a 5+5 b 7+37
o)
n 503 5 6
= ¢ pti d 3+
bt 3,16 9 16
= e 3ty f u5+xn
> 15 2 8 2 4 5
= g ntutu h F+5+0n
il 23 7 14 1 5
r N = — — 5 =
< I 100 T 100 * 100 ) 7
=
25 8 9 5
(] = - =
2 k 57— 31 I 51
B_3 2% 25
m 75 = 715 n 777727
a_ s 81310
0 337733 P 71711
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same denominator

EXAMPLE 2C-2

Calculate: a 1% + 2% b 3% _ 1%

THINK

a 1 Convert each mixed number to an improper fraction.
Check if the denominators are the same (yes).
2 Add the numerators. The denominator stays the same.
3 Convert to a mixed number.

o NOTE Altematively,1§+2%=1+2+g+%=3+ =3

olo
oln

b 1 Convert each mixed number to an improper fraction.
Check if the denominators are the same (yes).

2 Subtract the numerators. The denominator stays the same.

3 Convert to a mixed number and simplify.

Adding and subtracting mixed numbers with the

WRITE
a 15+2;
13 19
=9 *t79
)
=9
:3;

b 35— 13
137
=% 73
_ 6
=3
:1%
:1%

2 Calculate:

a 37+23 b 25-13 ¢ 3%+4g d 854y
e 27+ 15 f63-33 ¢ 25+15+35  h 4-2-1
- i 123-25-85 ) 33443415k 63+25-T 1 3g+2i-1

35
6
7
8

EXAMPLE 2C-3 Adding and subtracting fractions with different denominators

Wt

b

Blw
| —

+

N

Calculate: a

THINK

a 1 Check if the denominators are the same (no). Identify
the LCD by finding the lowest common multiple of the
denominators (12). Write each fraction as an equivalent
fraction with a denominator of 12.

3 Convert the improper fraction to a mixed number.

Check if the denominators are the same (no). Write each
fraction as an equivalent fraction with a denominator of 15.

2 Subtract the numerators. The denominator stays the same.

2 Add the numerators together. The denominator stays the same.
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3 Calculate:

1,2 3 1 3,5 5 1 3,2 1 1
a §+§ b 574 ¢ §+E d 97 2 ¢ Z+§ f 375
4 1 5 3 6 1 . 2 7 2 5 2 3
g 7+§ h 65 773 ] §+E k ﬁ+g 1 578
3 3 2 4 4 7 5 5 3 1 17 1
m 3= 1 n 775 O 15770 P 3 12 q 57% I 2371

4 For the fractions in each part, write the LCD you would use to work out the result.

8 2 21 17 14 5
a gt3 b T+ ¢ -3
49 14 17 7 17 2
d 5-5 e g+t [ 115

AIN3INT4 ANV INIONVLSHYIANN |

5 Work out the result to each calculation shown in
question 4.

6 Dean completed a 10 km run in % of an hour, while
Mark completed the run in % of an hour.
a Which runner had the faster time?

b What was the difference between the two times?

7 Calculate:

3 3,13,12 7,5 5
1 b 5+3%+1s ¢ §t3—m
20,8 13 8 11 1
A R ) f35-%+3
5 Adding and subtracting mixed numbers with different
EXAMPLE 2C-4 denominators
1, 2 7 3
Calculate: a 45+ 53 b 31523
THINK WRITE
a 1 Convert each mixed number to an improper fraction. a 4% + 5%
9, 17
=3t73
2 Check if the denominators are the same (no). Identify the LCD = % + %4
(6) and write each fraction as an equivalent fraction with a
denominator of 6.
3 Add the numerators together. The denominator stays the same. = %
4 Convert to a mixed number. = 10%
b 1 Convert each mixed number to an improper fraction. b 31% - 2%
_3_u
107 4
2 Check if the denominators are the same (no). Identify the LCD = % - %
(20) and write equivalent fractions with a denominator of 20.
3 Subtract the numerators. The denominator stays the same. = ;79)
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8 Calculate:

c

S a 23+13 42-13 32+2;

’ a s%-3 1247t 2l 433

. 64 -3 T

g g - -2
=

o

E 9 Calculate:

2 13eded b fesel ¢ jra-al
) R R N
L g 3h+23+ 13 h 15 +25-33 i 4+ 1%k—2

10 A factory worker is employed to make t-shirts. On average, each t-shirt takes
3% minutes for cutting, 2% minutes for sewing and 4% minutes for finishing. What is the
total time required to make one t-shirt?

11 Ramona hasa
part-time job in

ININOSVYIY ANV INIATOS W3IT80y8d |

, X Monday 3h45min
a café. This table :
displays the hours Tuesday 1h 50 min
she worked in one Wednesday 330
week of the school Thursday 420
holidays. Friday 10 h 30 min
a Copy the table. Saturday 6 %

b Complete the
second and third columns of the table by converting the hours and minutes
worked into minutes and vice versa.

¢ Write the time worked each day in hours in simplest fractional form and complete
the last column of the table. (Hint: write the minutes as a fraction of an hour.)

d How many hours (in simplest fractional form) has Ramona spent working at the
café in this week?

12 A group of friends organise to catch up for lunch and decide to order pizza. Each
person estimates what fraction of a pizza he or she can eat. Luisa can eat %, Declan %,
Nisa %, Tomas % and Christopher % of a pizza.

a How many full pizzas will need to be ordered?

b What fraction of a pizza will be left over?

13 Laila is planning to travel overseas at the end of the year and needs to save money
so she devises a budget. She decides to allocate % of her weekly pay to living expenses,
%to rent, é to going out and the remainder to savings.
a Calculate what fraction of Laila’s pay will go towards living expenses, rent and
going out.

b What fraction of her pay will go towards savings? Explain your answer.
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2C ADDING AND SUBTRACTING FRACTIONS _

14 The total length around the outside of the 18% cm

15

16

17

18

19

20

21

22

triangle at right is 49% cm.
The length measurements of two of the sides are
known. What is the length of the unknown side?

Jason checked the petrol gauge on his
motorbike at the beginning of the day and it
showed the tank was % full. At the end of the
day, the petrol gauge showed the tank was %
full. What fraction of petrol was used?

While on camp, students were required to
complete a 21 km bushwalk over three days.
They covered 8% km on the first day and 7% km
on the second day.

a  What distance will they need to walk on the third day?
b How much further did they walk on the first day than on the second?

a Calculate each of these and describe what you see.
1 111 111

-1 _L 1 1 1 1 1 1 1 1

7271 mW3=7173 m3=478 16 V27478 16—

b Predict the answer for the next two calculations in the pattern. Test your

1

32

prediction.
Complete each of these by filling in the gaps. Explain the pattern you see.
RN S bolo, 1025
19 16 1 14 .10 6
C 3,353 , ; , d 1243, 103, 813, , ,
Find the fraction that is halfway between each pair of fractions.
a %andllO b %and% c liland% d %andg
e %and% f %and% g %and% h %andé
Find a pair of fractions with different denominators that:

a add to give 1 b addto giveg

. 1
¢ have a difference of 5.

L5 .10
The sum of three fractions is 7. Given that one of the fractions is 5, find the other
two fractions. (Note: there is more than one answer.)
. . . Reflect
Use a single pair of brackets to make each :
equation true. i Explain why you cannot add
1_5_2_1 p o 3,3 _1 i orsubtract the numerators of
4 2787574 2877148 :

fractions that have different
! denominators.
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2D Multiplying fractions

1 One quarter of this rectangle has been shaded blue.

a Explain how this diagram shows %?

b Can you think of a way to show half of one quarter on this diagram?
2 The dark blue shading on this diagram shows half of one quarter.

a What fraction of the rectangle has been shaded dark blue? H

b What is % of %? (Hint: Use your answer to part a.)
¢ Another way to write this is: What is% X %? Copy and complete: % X % =_
3 a Copy the diagram from question 1 and shade three quarters of the rectangle.

b Highlight half of the shading in a different colour to show half
of three quarters.

.13
¢ Whatis3z x 3?7

4 a Copy this diagram and shade three quarters of it.

b Highlight a quarter of the shaded area in a different colour

to show a quarter of three quarters.

.13
¢ Whatisg x3?

5 Can you see a pattern to follow when multiplying two fractions?
Write a description and compare it with a friend’s.

KEY IDEAS

v

To multiply fractions, follow these steps.

1 First look for any factors common to the numerator and denominator.
2 Cancel a number in the numerator and a number in the denominator by dividing both
numbers by the HCFE. This will simplify the calculation.
Cancelling can occur vertically; for example, 5 x 1 or diagonally; for example, 3 éz.
630 8 A 13
3 Then multiply the numerators together and multiply the denominators together.

v

The denominators do not need to be the same when multiplying fractions.

v

Mixed numbers must be converted to improper fractions before multiplying.

v

. . . . 8
Whole numbers can be written as fractions with a denominator of 1. For example, 8 = 7.
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EXERCISE 2D Multiplying fractions

c
=
o
m
=
(2]
—
>
=
o
=
@
>
=
o
!
—
c
m
=
o
—<

1 a Copy this diagram.
b Shade % of the rectangle.

¢ Using a different colour, shade % of %

d What fraction of the diagram does % of %
represent?

1 1
e WhatIS§><g?

f Repeat parts a—e for % of %

¢ Copy and complete: In mathematics, the word
of can be replaced by

2 Use the diagrams below and the method in question 1 to work out each
multiplication problem.

v b3 bl
¢ x 0 33
EXAMPLE 2D-1 Multiplying fractions
Calculate% X %
THINK WRITE
1 Look for any common factors between numerators and % X %
denominators (none).
2 Multiply the numerators together (3 X 2 = 6) and then multiply - 3%_
the denominators together (5 x 7 = 35).
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3 Calculate:

a 3%3 b 3%3 ¢ frx3
d 3%5 e §%3 x5
g $%3 ho3% 75 i 5%3
i K 15%5 L o3xs

4 Check your answers to question 2 using the method shown in Example 2D-1.

Calculate:
1.3 1 1
a 2%X5 b 3%y
15 3.2
¢ 3%% d 3x5

EXAMPLE 2D-2 Multiplying fractions with cancelling

Calculate % X %
THINK WRITE
1 Look for any common factors between numerators % X %
and denominators. The numbers 8 and 12 have an
HCEF of 4. The numbers 25 and 5 have an HCF of 5.
2 5
2 Cancel 8 and 12 by dividing both numbers by 4 = % X %
(shown in green). Then cancel 25 and 5 by dividing ! !
both numbers by 5 (shown in blue).
3 Write the result obtained after cancelling. = % X %
4 Multiply the numerators together (2 X 5 = 10) and = ?
then multiply the denominators together (1 X 3 = 3).
5 Convert the improper fraction to a mixed number. = 3%
= 5 Calculate:
= 8 1 2.6 310
= a X3 b3 X7 ¢ 3X5
I~ 1 4 7,12 20,9
z d X e 9X33 f 7x7
= 3,18 9 20 14 8
s g 1%xn h 3551 L Rab
z . 8 2 10 22 6 4
= I 1mx3 k %715 I 5x7
- 356 21 15 20 3
S m 7 X33 no35X1 0 5 %78
=
<
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EXAMPLE 2D-3 Multiplying mixed numbers

Calculate 1% X 2%.

THINK WRITE
1 Convert each mixed number to an improper fraction. 1% X 2%
_5. 7
~3710
- ‘5. 2
2 Cancel 5 and 10 by dividing both numbers by 5 =3 X To
1 2

(shown in green). Then cancel 3 and 27 by dividing
both numbers by 3 (shown in blue).

AJIN3INT4 ANV INIONVLSHIANN |

3 Write the result obtained after cancelling. = % X %
4 Multiply the numerators together (1 X 9 = 9) and then = %
multiply the denominators together (1 X 2 = 2).
5 Convert the improper fraction to a mixed number. = 4%
6 Calculate:
a IxI1g b %x3 ¢ Iy Xip d 43x3
e %33 f 52x2% g 53x3; h 3% %43

7 Calculate each of these. (Hint: a whole number can be written as a fraction with a
denominator of 1.)

a 3x24 b %66 ¢ T2xg d 2x16
e ¢x18 f 3;x24 g Bx4 h 5x42
i 9%y i 6%~ k $x15 1 9%+

8 Refer to your answers to question 7. Copy and complete the following using the
words larger or smaller.
When multiplying a whole number by a proper fraction the answer is always
than the whole number.
When multiplying a whole number by an improper fraction or mixed number the
answer is always than the whole number.

9 Calculate:

5 9 12

15
a gXpXyg b

26

24 1 8 15
7 d Igx3xg

ool W
\©o| oo
(g}

|

X
oz
X

X X

e {mx103x2  f 43x55xg g 5X73%3 ho 65X 5515
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10 Look at these Vespa
motorscooters.

a How could you
use this diagram to explain that ‘% of the Vespas are red’?
How many Vespas are there?

How many Vespas are red?

What is the relationship between % and the answers obtained in parts b and ¢?

o 2 6 T

Using your answers to parts b and ¢, copy and complete this statement:
% of 12 equals

AIN3INT4 ANV INIONVLSYIANN |

f Rewrite the statement in part e as a mathematical equation. What operation has
replaced the word of?

11 Calculate:

2 1 3 2
a sofg b zof -

¢ Zof d Jof 2 e 250f26 f 53of 3%

3w
—_
N=JEN|
FNGIN)
—

12 Hilaire works at the local swimming pool as a lifeguard.
Her shift begins at 3.45 pm and ends at 6.15 pm.

a  Write the hours Hilaire works in one shift as:
i a mixed number ii an improper fraction.

b If Hilaire has the same shift five nights a week,
calculate the total number of hours she works as a fraction.

13 Whilst correcting his students’ homework, a teacher found three different answers to
the question ‘Find 2% X 3% in simplest form’. The answers given were: 6%, 8% and 6%.
a  Which answer is correct?
b Comment on the error that is likely to have been made in each case.

EXAMPLE 2D-4 Multiplying fractions with unit conversions

1 . o
Calculate 5 of 2 hours. Give your answer in minutes.

| ININOSY3IY ANV INIATOS WIT804d |

THINK WRITE
1 Convert the number of hours into minutes. é of 2 hours
= é of 120 minutes
2 Replace ‘of” with ‘X and cancel any common factors. = é x 120
24
3 Multiply numerators and denominators. = 27

4 Write your answer. = 24 minutes
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14

15

16

17

18

19

20

2D MULTIPLYING FRACTIONS _

Calculate each fraction amount in the units shown in the brackets.

a %of 3 hours (minutes) b %of 1 year (months)
c % of $80 (dollars) d % of the year (weeks)
e % of 2 minutes (seconds) f % of 100 L (litres)

g %of 2 weeks (days) h %of $200 (dollars)

i % of 6% hours (hours) i % of 11% km (km)

k % of 10 years (months) 1 % of $2.80 (cents)

Amy baked a batch of 36 cookies and arranged

them on a tray in a six by six pattern.

a Draw a diagram of the arrangement
and shade % of the diagram.
How many cookies does this represent?

b Amy decides to take % of the cookies
to school and share them with her
classmates. How many cookies
will she take to school?

¢ When she reached school, Amy P
realised that % of the cookies R 1
were broken in her bag. ‘
How many cookies were broken?

A store takes % off the price of its televisions during the stock-take sales. What will an
LCD television normally sold for $6320 now cost?

Your friend manages to complete % of the 5% km run before stopping. How far did
she run prior to stopping?

Boris spent % of an hour training for his upcoming tennis match. Roger spent 3% times
longer than Boris in preparing for his match.

a How long did each boy spend training?

b How much longer than Boris did Roger spend training?

When two fractions are multiplied, their product (or answer) is % What possible
values could the two fractions be? List three pairs of possible fractions.

Calculate:
ERERE

2 1 3
b 7_i_3§><7 R ‘

s . i Reflect
¢ (3+53) %43 I
i Explainwhy itis useful to
{ first simplify fractions before
{ multiplying them.
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2E Dividing fractions

1 Look at the rectangles below.

1 1
a How many lots of b How many lots of% ¢ How many lots of
are in one whole? are in two wholes? are in three wholes?

2 What do you notice about your answers to question 1?

3 Repeat questions 1 and 2, but this time draw rectangles that are divided into fifths. Consider how
1 .
many lots of 5 are in one whole, two wholes and three wholes.
4 Asking how many lots of % are in one whole is the same as asking ‘What is 1 is divided by i?’
This can be written as 1 + %.
Use the diagrams and your results for questions 1 and 3 to answer the following.
a l+3= b 2+5= ¢ 323= d l+3= e 2=3= f 3=3=
5 Copy and complete these sentences.

a Dividing a number by % is the same as that number by 4.

b Dividing a number by % is the same as that number by

KEY IDEAS

> To divide fractions, follow these steps. Example A
1 Change from a division to a multiplication problem by % - % = % x %
replacing the division sign with a multiplication sign and _14
turning the fraction that follows upside down. "
2 Proceed as for a multiplication problem by first cancelling,
if possible, then multiplying the numerators together and Example B
the denominators together (see Example A). The reciprocal of % is %
The process of turning a fraction upside down is called The reciprocal of 4 is i
taking the reciprocal (see Example B). (since 4 can be written as %).
» To divide mixed numbers, first convert them to improper The recilprocal of 2% is %
fractions. (since 25 when written as

. .1
. . an improper fraction is 3).
> Where appropriate, convert the answer to a mixed number.
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EXERCISE 2E Dividing fractions

1 Rewrite each division problem in the form ‘How many lots of are there in r
1 1 1.1 1.1
a 2+g b 4+3 ¢ 271 d 3+3

2 Draw a diagram to help you find the answer to each division problem in question 1.
3 Write each division problem in question 1 as a multiplication problem.

4 Check your answers to question 2 by working out the results to question 3.
Remember that whole numbers can be written with a denominator of 1.

EXAMPLE 2E-1 Writing reciprocals

Write the reciprocal of each of these.

a % b % ¢S5

THINK WRITE

a Turn the fraction ‘upside down’. That is, swap the a  The reciprocal of % is %
numerator and the denominator.

b Turn the fraction “upside down’. b The reciprocal of % is % or 8.

¢ Write 5 as a fraction and then turn the fraction c 5= % The reciprocal of 5 is %

‘upside down’.

5 Write the reciprocal of each of these.

4 11 2 27 1 34 65
a g b 3 c 3 d 7 € o 8 g 7 h 57

EXAMPLE 2E-2 Dividing fractions

Calculate % = %

THINK WRITE
1 Change the division problem to a multiplication problem. Replace + with x % - %
and turn the fraction that follows the division sign upside down. 1.5
=773
S

2 Multiply the numerators together and then multiply the denominators together. =
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_C 6 Calculate:
z 1.2 3.3 1.1
= a §75 b 31 ¢ BT
o 1. 4 1.4 6. 8
2 d5-1 ¢ 10733 3=
= 2.8 9 . 4 . 3.5
= g 379 h =3 i 3+3
o . 5.10 7.5 4 .3
> I 973 k 1073 Iz
5 6.2 16 . 12 3.9
- m7+y nosTs ° §T
c I E 14 .7 4 .20
m P 2T 4 3717 r 373
b
7 Calculate:
.1 .7 .8
d 5+1 e 3+ f2s
g 3+10 h 5= i 4-1
EXAMPLE 2E-3 Dividing mixed numbers
Calculate 4% + 22.
THINK WRITE
1 Convert each mixed number to an improper fraction. 4% + 22
_35.20
=z+3
2 Change to a multiplication problem by replacing + = %5 30
with X and turning the fraction that follows upside
down.
. 35 7
3 Cancel 35 and 20 by dividing each by the HCF of 5. =g X 20
4
4 Write the result after cancelling. = % X %
5 Multiply the numerators together and then multiply %
the denominators together.
6 Change the improper fraction to a mixed number. 1;;
8 Calculate:
a 33+% b 15+ ¢ 63+ 13
1. 43 2. 15 7. 4
d 75721 (¢ 17Tﬁ f 2§T§
g h 33+1% i 4+1i
i 23+5 k 977+ 10 1 7i+19
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2E DIVIDING FRACTIONS

Calculate:

d 15+ 103 e 35+ ly fo5+25

g 1238+ h 35+ 45 i S0-63

When dividing a mixed number by a proper fraction, do you obtain a smaller or

larger number? Explain.

The ingredients to make a sticky date pudding for
four people are shown below.

% cup of chopped pitted dates

1 teaspoon of bicarbonate of soda
60 g butter

% cup of sugar

2 eggs

1 cup of self-raising flour

a A triple mixture of sticky date pudding ; :
is needed to feed 12 people. How much of \____//
each ingredient would be required?
b To feed six people, a one-and-a-half mixture of
sticky date pudding is needed. How much of each ingredient is required?
¢ How much of each ingredient is required for the recipe to feed:
i two people?
ii three people?

A batch of a chocolate pudding recipe requires
%kg of sugar. How many batches of chocolate
pudding can be made from this 1 kg packet

of sugar? -r“l-l:
\ =]
Over the school holidays Brianna worked i I \l I I:
a total of 44 hours stacking shelves at the - " <
supermarket. If she worked 5% hour shifts, how
many shifts did she work?

Students in a technology and design class are
making costumes for the school production.
A total of 35 m of fabric has been purchased.
If each garment requires 1% m of fabric, how
many garments can be made?

pure cane sugar -
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Rhys shares 3% pizzas equally between himself and eight friends. What fraction of a
pizza will each person receive?

A new housing estate is to be developed on 43% hectares of land. If each block
measures % hectares, how many blocks will there be?

Madusha and Cynthia have

been training for their school’s

upcoming walkathon. It takes
them 11*0 of an hour to complete
one lap.

a If the time allowed for the
walkathon is 7% hours, what
is the maximum number
of laps the girls could
complete?

b Do you think the girls will
complete the maximum
number of laps? Explain.

Gianluca must pack 15 kg of

apples into plastic bags that can

hold a maximum of 1% kg.

a How many 1% bags can he fill?

b How many kilograms of
apples will be left over?

After dividing two proper fractions,

a mixed number is obtained.
Write three possible division problems
that show this.

After dividing two proper fractions, a whole number is obtained. Write three possible
division problems that show this.

After dividing two mixed numbers, a proper fraction is obtained. Write three possible
division problems that show this.

After one fraction is divided by another, the answer is %
Write three possible division problems that show this.
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23 While marking test papers, a teacher obtained three different answers to the question
.. 1.
‘Divide 475 into 2%’.

. 2
The answers obtained were 3, ¢z and 55~

a  Which is the correct answer?

b Explain how the two incorrect answers might have been obtained.

24 Use what you have learnt from question 23 to help you answer the following.

a Divide > into 1-3.
¢ Divide 1% into %

e Divide 3 into 2:5.
g Divide%into 1%.

25 Calculate each of these.

b Divide 5 into 63.
d Divide 123 into -
f Divide 8 into 52.

h Divide 45 into 53.

Remember to think carefully about which operations are performed first.

a 3=13+15

. 2 . .4
b 25+ (25+15)
1

+ 25 X5+ 15

¢ 2

1

11 5 1 .3
- tix(E3)

(14 33) % (5+3)

5 3 13 AR
7313+ (5 =33 = (
1

3

Reflect

What would you tell your friend
it's important to remember when
{ dividing fractions?
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2F Powers and square roots
of fractions

a 22 b 52 ¢ 92 d 102

1 Calculate these, then explain how you got your answers. 3 2 9/6 (1)3
A ' 53 ’
o o (7:4)2 T /64
4

2 Calculate:

1 1
a ;X3 b

O —

X

O —

C

W] —

X

W] —

3 Write what you expect the answer to be for each of these.

a (o b (s ¢ () d (%)
4 Copy and complete each of these to show two methods of squaring a fraction.
(=13 or (F =5 b =x3or (=

5 Calculate these, then explain how you got your answers.

a V4 b V25 c 81 d V100

6 Use your answers to question 5 to help you calculate each of these.

1 1 1 1
a |z b 3 ¢ s d 700

7 Copy and complete the following to show how to calculate the square root of each fraction.

KEY IDEAS

> A fraction can be squared in two ways.
1 Multiply the fraction by itself. For example, (%)2 = % X % = g.
2 Q
2 Square the numerator and then square the denominator. For example, (%)2 = ;* %.

> To obtain the square root of a fraction, find the square root of the numerator and then find

. 3
the square root of the denominator. For example, jg = % =3.

> A mixed number must first be converted to an improper fraction before squaring or finding
the square root. Where possible, the final answer can then be written as a mixed number.

. . . 43 4 64 2\4 _2* _ 16
» Fractions can also be raised to higher powers. For example, (5)” = 75 = 333 and (3)" = 5 = &5.
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EXERCISE 2F Powers and square roots of fractions

EXAMPLE 2F-1 Squaring fractions
Calculate (%)2
THINK WRITE
1 Square the numerator and square the denominator. (%)2
(Alternatively, write as the multiplication of two fractions.) _3® 3.3
=sorsxs
2 Calculate the numerator and then the denominator. = 2%
B 1 Calculate:
2\2 3\2 9\2 1012
a (3) b (5) ¢ (3 d (3)
4\2 11\2 242 5\2
e (3) (%) g (i) h (5)
EXAMPLE 2F-2 Squaring mixed numbers
Calculate (2%)2.
THINK WRITE
1 Convert the mixed number to an improper fraction. (23)
=GP or =(3)
2 Square the numerator and square the denominator. = ;é = % X %
(Alternatively, write as the multiplication of two fractions.)
3 Calculate the numerator and then the denominator. = % = %
4 Convert the improper fraction to a mixed number. = 5% = Sg
2 Calculate:
3\2 12 5\2 12
a (23) b (63) ¢ (13) d (39)
2\2 3\2 3\2 6\2
e (23) f (I5) g (13) h (27)
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EXAMPLE 2F-3 Finding the square root of fractions

Calculate ,/ % .

THINK

1 Write as the square root of the numerator divided by
the square root of the denominator.

2 Calculate the square root of the numerator and the
square root of the denominator.

3 Simplify by cancelling. Divide the numerator and the
denominator by the HCF of 2.

4 Write the answer.

WRITE

—_ | —
-b‘o
EN ]

—_
(=3
(=}

\51
e
.lk

—_
(i8]

wS
12,

[ A%

3 Calculate:

4 25 9 49
a |5 b e c J; d e
64 9 16 36
e J; LT 33 h %
EXAMPLE 2F-4 Find the square root of mixed numbers
Calculate ,/ 1 1%.
THINK WRITE
1 Convert the mixed number to an improper fraction. 1 1%
— [100
Vo
. . )
2 Write as the square root of the numerator divided by =5
the square root of the denominator.
3 Calculate the square root of the numerator and the = ?
square root of the denominator.
4 Write the answer as a mixed number. = 3%
4 Calculate:
a J% b [ ¢ |55 d |75
9 19

eJ?% f 3

o[ —
gz

(1))
~J

=
=
—

=
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5 First simplify each fraction and then calculate the result.

c

= 8 50 48 45

= a % b7 ¢ 7 d J%

=

bl 24 f 288 2 h 400

> € 5 50 g 162 25

=

g

z 6 Explain why it was important to first simplify each fraction in question 5 before

z finding its square root.

o

m

= 7 Calculate:

m

= 3.2 3 5 4 42 4 2 20

5 a 5+1+(5) b 5-5+() ¢ 3-5-(3)

5 8 (52 72 3,3 9 4 [16

d 3-5+(5) e (8 -3+ f -5+

8 Calculate each of these. Remember to think carefully about which operations are
performed first.

4 14 (32 2.4 32 1 4. [t6
a 5xgx(3) b 3+5%(3) ¢ 3gx5+ 5
6.8 ,5. 41 3.1 [ 520 3.l
d 33t572% e 33720 f () -2+5
EXAMPLE 2F-5 Raising fractions to the power of three
Calculate (3)°.
THINK WRITE
1 Write the numerator to the power of 3 and the denominator (%)3
to the power of three. (Alternatively, write as three lots of _2 222
. . g =350r% X =X =
the fraction multiplied together.) SRR
2 Calculate the numerator and then the denominator. = %

9 Calculate:
a 23 b 43 L d (3
1\3 2\3 333
e (3) f (3 g (17) h
10 Describe how to calculate the result when a fraction is raised to any power.

11 Calculate:
a (3) b (3) ¢ (5
e (27 £ (33 g (53
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12

13

14

15

16

17

18

Calculate:

a (3)' b ()’ ¢ (@) d (3
e (3 iGN g 7' b ()
Calculate:

(29)° b (3 ¢ () ()
e (25)° R g (19 h (19"

Carefully study each of these fractions: %, (%)2, (%)3, (%)4.
a Arrange them in ascending order.

b What did you notice? Is this what you expected?

Carefully study each of these fractions: g, (2)2, (2)3, (2)4.
a Arrange them in ascending order.
b What did you notice?

Using your results from questions 14 and 15, explain what happens when proper
fractions and improper fractions are raised to powers of 2 or more.

Your grandfather has a number A
of vinyl LP records in his music

collection. The cover of one is

a square. Work out the area in

square metres by calculating

the square of the length or S
(length X length). 3

In each diagram, a square has
been shaded. Use the length
shown to answer the following.

a Calculate the value of
(length x length) or (length)?
to find the area of the shaded region.

b Write the fraction of the large square that is shaded.

¢ Compare your answers to parts a and b. What do you notice?

i ii iii iv

| —
-

| —
>
W D
Bl

|
-]
:
:
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19 Look at each pair of fractions and work out whether they will give the same answer.
Explain your reasoning.

a (3 and§ b (5 andg
¢ (3and% d (3+3)and (3 + (3)
Olivia’s calculation Kate’s calculation

20 Two students
produced two different " > " 1o s
answers when ?Sked (25) =2+ (g) (25) = ( §>
to calculate (2)*. 121
Look at each student’s 25
working and explain — 4 1 _4 21
which is correct. 25 25

_ a1
=4+ 55

21 Jack produced these workings and answer when , .
1 Jack’s workings
asked to calculate /93.

Comment on whether his answer and the process 7|9 11_6 =V + 1/ 11_6

he used are correct.

=5+ 27
22 A real estate agent states the size of a square 1
block of land is 2% square kilometres. =9 4

a Explain how the length of the
block of land can be worked
out if you know that the area
of a square is length X length.

b Calculate the length of the
block of land for sale.

¢ How long is the fence that runs
along the boundary of the
land?

d If the land is for sale at
$100 000, calculate the cost per
square kilometre.

23 Calculate:

2 3 1
a (2378 b5 %55 x (15)
3 9 19 1 1 196 1
c 7Tt g3 d (20 -+ 1-37

How do you know in which order to
i perform operations on fractions? i
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2G Understanding ratios

1 Use the photo to copy and complete:

a There are males compared
to females.

b There are adults compared
to children.

2 What do you notice about the total in each comparison made in question 1?
3 Write four more comparisons using the photo.

A comparison of two or more quantities is called a ratio. In the photo, there are 2 children compared to
15 adults, so the ratio can be written as 2:15. Notice that a ratio has numbers separated by a colon.

4 Rewrite the comparisons from question 1 as ratios using numbers and a colon.

5 Rewrite the comparisons from question 3 as ratios using numbers and a colon.

To make a particular shade of pink, one part of red paint
and four parts of white paint are mixed together.

6 Write this information as a ratio.
7 Describe the colour that would be produced with a ratio of 2:3.

8 Would a mixture with a ratio of 3:2 produce the same shade as a mixture with a ratio of 2:3? Explain.
9

Explain why the order of each amount (part) listed in the ratio is important.

KEY IDEAS

> A ratio is a comparison of two or more quantities of the same kind.
> Before writing a ratio, the numbers must be in the same unit of measurement.
> Ratios do not require units. That is, they are written as whole numbers with no units shown.

> A ratio must be written in the order of the worded description given. For example, one part
cordial to five parts water is written as 1:5.

> Ratios do not contain fractions or decimals. They only contain whole numbers.
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EXERCISE 26 Understanding ratios

1 Write each comparison as a ratio.

a the number of red jelly
beans compared to the
number of yellow jelly
beans

b the number of orange
jelly beans compared to
the total number of jelly
beans

AIN3INT4 ANV INIAONVLSYIANN |

¢ the number of pink jelly
beans compared to the
number of yellow jelly
beans compared to the
number of blue jelly beans
d the number of red and

blue jelly beans compared
to the number of pink and
black jelly beans

2 Write each comparison as a ratio.
i the number of shaded parts to the number of non-shaded parts

ii the number of shaded parts to the total number of parts

a b
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3 Write each comparison as a ratio in the given order.

a 132 cmto 207 cm b 16kgto35kg
¢ 18 minto 11 min d $85to $121
e 12 weeks to 39 weeks f 25Ltol7L

4 Write each comparison as a ratio in the given order.
a Collingwood scored 83 points compared to St Kilda’s score of 67 points.
b Kayla spent 5 hours on Facebook and 1 hour doing homework.

¢ The fastest recorded tennis serve for a male is 247 km/h compared to
209 km/h for a female.

d Australia won three gold, four silver and nine bronze medals in the
World Swimming Championships.

e Twenty-eight students tried out for the volleyball team while 23 students
tried out for the netball team.

f To make a drink of cordial, use one part cordial to four parts water.

5 Write the number of football players shown to the number of umpires as a ratio.

6 Write each comparison of quantities as a ratio.
a A recipe requires five cups of flour to one cup of fruit and chopped nuts.
b A mixture contains 4 kg of sand, 2 kg of cement and 5 kg of gravel.
¢ Ina group of 100 people, 13 are left-handed, 5 are both left- and right-handed
and the rest are right-handed.
d Brittany and Lauren contribute equally to a friend’s present.

e There are approximately three male passengers to every five female passengers on
the train in the morning.

7 List an example for each ratio.
You may like to use a diagram to show your example.
a 5:11 b 16:9 c 1:1 d 7:3
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A cupcake recipe lists these ingredients:
1 cup of milk

2 cups of sugar

3 cups of flour

4 eggs

5 tablespoons of melted butter

1 teaspoon of vanilla essence

a  Write each comparison of quantities
as a ratio in the order given.

i flour to sugar

3
AR\ N

iii dry ingredients (flour and sugar) to liquid ingredients (milk)

ii milk to flour

b Why does it not make sense to write a ratio of eggs to butter for this recipe?

¢ What would you need to know before you could write a ratio of melted butter to
vanilla essence?

From the given seven-day forecast, write 7 DAY FORECAST
ratios for:
a the number of windy days to the sy IET] e LS sione
number of sunny days /s, tomorrow max15  showers
444
b the number of showery days to the 7 Monday max18  windy

total number of days Tuesday max 13 showers

¢ the number of days with a maximum

Wednesday max 18 sunn
temperature of 13°C to the number Y ’

Thursday  max 18 sunny

of days with a maximum temperature {:‘
of 15°C to the number of days with a {}
maximum temperature of 18°C.

Friday max 18 sunny

Look at this elephant and its handler.

The mass of each is shown.

a Explain why the ratio of the
elephant handler’s mass to
the elephant’s mass cannot be
written as 97:4.

b Suggest what could be done to
one of the measurements so that
a ratio comparing their masses
can be written.

¢ Discuss which measurement was
selected and why.

d Write the ratio of the elephant
handler’s mass to the elephant’s
mass.

(Hint: 1000 kg = 1 tonne.)
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11

12

13

14

15

Can each of these comparisons be

written as a ratio? Explain.

a 45 m compared to 67 m

b 375 mL of juice compared to 5 kg of chicken
¢ $5 compared to 50 cents

d 19 km compared to 3 hours

Convert the quantities to the same unit and then write the ratio for each comparison.

a 10 days to 7 weeks b 23 minutes to 4 hours

¢ 19cmto3.6m d 25 cents to $1.99

e 157 kgto 5.2 tonne f 239mLtol.7L

g 51 months to 5 years h 11 bananas to 3 dozen bananas
i 49mLtolL i 5hours to 47 minutes

k 13.5kmto 8729 m

[S—

23 seconds to 1.5 hours

In a survey, 173 out of 200 people preferred Dazzle toothpaste to their regular brand.

The remainder preferred their regular brand.

Write a ratio for each of these.

a the number of people that prefer Dazzle toothpaste to the total number of people
surveyed

b the number of people that prefer their regular brand of toothpaste to the total
number of people surveyed

¢ the number of people that prefer Dazzle toothpaste to the number of people who
prefer their regular brand

Max scored % (or 87 out of 100) for his Geography test.
Write a ratio for:

a the marks received compared to the total number of marks
b the marks lost compared to the total number of marks

¢ the marks received compared to the marks lost.

Look at the pentagon shown.
a  What is the ratio of shaded sections to non-shaded
sections?
b What is the ratio of non-shaded sections to the total
number of sections?
¢ What is the ratio of shaded sections to the total number
of sections?
d Can any of the ratios in parts a—c be written as fractions? Explain your reasoning.
e Can any of the ratios in parts a—c not be written as fractions? Explain your
reasoning.

f Copy and complete: Ratios can be written as fractions when comparing the ratio
of a part to its
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Geoff mixes 4 L of

blue paint with 5 L

of yellow paint to

create a shade of

green for his studio.

a  Write the ratio
of the amount of
blue paint to the
amount of green
paint.

b What fraction of
the new shade is
blue paint?

¢ What fraction of
the new shade is
yellow paint?

Elio and Gaetano work
at the local supermarket
and are called in after
school to cover some
shifts. They both start at
4 pm. Elio is able to work
till 9 pm while Gaetano
must leave at 7 pm.
a  What is the ratio
of the number of
hours worked by Elio
compared to those
worked by Gaetano?
b What is the total
amount of time worked by both boys?

¢ What fraction of the total amount of time did Elio work?

Barry could not understand why his response to an Aussie rules question was
marked incorrect. The question asked whether ‘10 goals and 3 behinds compared

to 158 points’ could be written as a ratio, to which Barry replied ‘No, since the
quantities involved different units’. Explain to Barry why his response was incorrect.

Make up four comparisons and ask your friends whether a ratio can be written for
each, stating reasons for their answers.

What type of comparisons can be
i written as aratio?
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2H Working with ratios

For a family lunch, four trays of lasagne were baked.

The lasagne in the first tray was cut into 5 equal rectangular
slices, the second into 10 equal rectangular slices, the third
into 15 equal rectangular slices and the fourth into 20 equal
rectangular slices. After the lunch, it was noticed that the same

amount of lasagne had been eaten from each tray.

1 For each tray of lasagne, write as a ratio the number of
slices eaten compared to the original number of slices.

For example, the ratio for Tray A is 2:5.

2 Look for a pattern in your answers to question 1. Write the

next three ratios you would expect.

3 Use your answers to question 1 to write each ratio as a

fraction. For example, the fraction for Tray A is %

4 Explain what each fraction represents.

5 Compare the fractions you have obtained. What is special

about them?

6 Copy and complete:

Numbers in a ratio can be or by the same

value to create an equivalent ratio.

KEY IDEAS

> Numbers in a ratio can be multiplied or divided by the same value to create
an equivalent ratio.

> Ratios are written with whole numbers only.

> A ratio may be written in simplest form by dividing the numbers in the ratio
by the HCF.



2H WORKING WITH RATIOS m

EXERCISE 2H Working with ratios

EXAMPLE 2H-1 Simplifying ratios

Write the ratio 35:56 in simplest form.

THINK WRITE
1 Look for the HCF of each number in the ratio. HCF = 7. 35:56
2 Divide each number in the ratio by the HCF of 7. =58

(35+7=5and 56+ 7=8.)

1 Write each ratio in simplest form.

g a 21:6 b 12:18 c 52:64

= d 36:96 ¢ 8848 £ 40:45

;z; g 65:13 h 22:132 i 20:50:20
z i 125:75:25 k 27:45:63 I 24:56:40
@

g 2 Fill in the gaps to complete the equivalent ratios.

o a 32=_ 4=15.__ b 45=__:25=16:_
E ¢ :210=10:70=2: d 144. =249=8.
B e _ :121=150:__ =15:11 f 147.__ = :63=79

EXAMPLE 2H-2 Converting units to write comparisons as ratios

Write the comparison 6 cm to 42 mm as a ratio in simplest form.

THINK WRITE
1 Write the quantities in the order given. 6 cm to 42 mm
2 Convert the quantities to the same unit. Write them in the = 60 mm to 42 mm

smaller unit (mm). 1 cm = 10 mm.

3 Write the comparison as a ratio now that the quantities are =60:42
in the same unit.
4 Divide each number in the ratio by the HCFE. HCF = 6. =10:7

(60+6=10and 42+ 6=17.)
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3 Write each comparison as a ratio in simplest form.

a 42mmto7cm b 2km to400 m

¢ 50cto$3 d 5 weeks to 15 days

e 500gto3.6kg f 335mto 0.6 km

g 55 seconds to 3% minutes h 2 h 35 min to 45 min

i 4 weeks to 2 years i 1.05 million to 950 000
k 72mLto25L I 65cto§11.85

A fruit bowl contains apples,
oranges and bananas.
Write each comparison as
a ratio in simplest form.
a the number of apples to
the number of oranges
b the number of apples
to the number of bananas
¢ the number of oranges to the
number of bananas to
the number of apples.

In an upset win in an AFL round of football, Carlton beat Geelong with a score of
96 points to 84 points. Write the ratio of the scores in simplest form.

In a class of 28 students, 16 are girls.
a How many students are boys?

b Write the ratio of girls to boys in simplest form.

A breakfast cereal mix is made using 8 kg of oats,
4 kg of dried fruit and 12 kg of wheat flakes.
a  Write the ratio of oats to dried fruit to
wheat flakes in simplest form.
b Write each ingredient as a fraction of the
whole mix.

Last week, Shannen completed extra chores around home and earned $32. This week,
she earned $14 less. Write as a ratio, in simplest form, the amount of last week’s
pocket money to this week’s pocket money.
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9 The table shows the attendance at each
performance of the local school production.

a Find the total attendance to the school Thursday evening 486
production over the three days. Friday evening £4g
b Write as a ratio in simplest form: i
. . Saturday matinee 390
i the number attending Thursday’s
Saturday evening 520

performance to the number attending
Friday’s performance

ii the number attending Saturday’s matinee performance to the number attending
Saturday’s evening performance.

¢ If the venue can seat a maximum of 550 people, write as a ratio in simplest form
the total attendance to the total possible attendance over the three days.

10 Use the photos to write each ratio in simplest form.

a The ratio of the height of the b The ratio of the amount of liquid
taller person to the height of in the orange juice carton to the
the shorter person. amount of liquid in the milk carton.

1.8 m

95 cm

11 Write three ratios that simplify to 6:7.
12 Write three ratios that are equivalent to 48:60.

13 Brett is unsure if the ratios 20:32 and 45:72 are equivalent. Explain how he can
determine whether they are equivalent.
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EXAMPLE 2H-3 Identifying equivalent ratios

Is each pair of ratios equivalent?

a 3:16 and 9:48 b 18:12 and 36:28
THINK WRITE
a 1 Write each ratio in simplest form. Divide a 3:16is in simplest form
the second ratio by 3. 9:48 = 3:16
2 Since the simplest form of each ratio is The ratios 3:16 and 9:48 are
the same, they are equivalent. equivalent.

b 1 Write each ratio in simplest form. Divide b 18:12=13:2

the first ratio by 6 and the second by 4. 36:28 =9:7
2 Since the simplest form of each ratio is The ratios 18:12 and 36:28 are not
not the same, they are not equivalent. equivalent.

14 Is each pair of ratios equivalent? Give a reason for your answer.
a 7:8and21:24 b 20:32 and 5:8
¢ 63:18 and 9:2 d 30:45 and 90:60

15 Create equivalent ratios by finding the missing numbers.

a 5:2=25: b 280:350 = 4:
¢ 1800:2400 = 8 d 77 =45 000:105 000
| e 378:126 =6: f 44: =220:40

16 The ratio of cats to dogs at the animal shelter is 7:4. If there are 21 cats,
how many dogs are at the animal shelter?

ININOSVIY ANV INIATOS W3780dd |
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The ratio of boys to girls in a school orchestra is 2:3, and there are
15 girls in it.
a  How many boys are in the orchestra?

b How many students are in the school orchestra?

Ratios are useful for caterers because a recipe can be scaled up
for a large group or scaled down for just a few people.

To make enough dough for two pizzas, a chef uses these ingredients.

1 cup of water

2 cups of plain flour
1 teaspoon of yeast
1 teaspoon of salt

How much of each ingredient would the chef need to make:

a four pizzas? b twelve pizzas? ¢ one pizza?

The ratio of apple juice to soda water for a fruit punch recipe is 5:3. If the recipe
requires 750 mL of apple juice, how much soda water is required?

The ratio of the length of a netball court
to its width is 2:1. What is the width of
the court?

O

The ratio of the number of supporters
for the visiting team to the number
of supporters for the home team at

1
Saturday’s game was 10:11. If there were ~ ym—

32 500 supporters for the visiting team,
how many supporters were there for the
home team?

Provide three different real-world examples of Reflect
ratios that are equivalent to 3:4. You may like :

) ) ] How can equivalent ratios be used
to use diagrams to illustrate your ratios. :

i tosolve problems?
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CHAPTER REVIEW

SUMMARISE

Create a summary of this chapter using the key terms below. You may like to write a paragraph, create a
concept map or use technology to present your work.

fraction improper fraction highest common factor power
numerator proper fraction (HCF) square
denominator equivalent fractions lowest common square root
vinculum simplifying denominator (LCD) ratio

mixed number cancelling reciprocal equivalent ratios

MULTIPLE-CHOICE

2A ) 1 What fraction of the shape is 20) 6 6 Whati 1s 31 gg in simplest form?
coloured blue? 5
3 B3
3 1
Cs D3
Ep 7 Whatls—+—equalt0?
1
A g By
7 21
AS B % Cos D5
7 5
C5 D3 2F ) & Whatis (3)*?
. . . 2 A S B &
2B p 2 What is an equivalent fraction to 5? 9 27
5 8
Al B = C5 g
2 1
“ W D10 2F b 9 Whatisjl_%?
3
2C ) 3 Whatis s+ 5 equal to? AT B3
4 2
A B C3 D 13
cl p 4
2 15 2G p 10 Written as a ratio, what is 20 cm to 1 m?
20 ) 4 Whatis 13+23 - 1% 20 1 20:10
C 20:100 1D 20:1000
A 25 54
oS D6 2H p 11 What is a mixture of 100 mL cordial to
1.4 L of water written as a ratio in its
20 b 5 Whatis> of 57 simplest form?
16 10 A 100:1.4 2 100:1400
Ae B 16
. s C o114 D 101.4

C3 D 5%




2 CHAPTER REVIEW

SHORT ANSWER
2A b 1 Copy and complete this table. 2F p 10 Calculate:
Y
3 333 1\4
a % ¢ () ¢ 3)
11
b B
- 2F p 11 Calculate:
¢ 5
25 144
d 55 e bt
. ¢ | 15
2B p 2 Simplify each fraction.
16 B = 26 p 12 Use the photo to write each comparison
S » as a ratio
50 21 :
ST b'®

2B ) 3 Place these fractions in ascending order.
123,291
475 13:2:20

2C p 4 Calculate:

1, 4 75

4“9ty b

2 1 3,2

¢ 372 dots
2C p 5 Calculate:

a 22434 b o213

c 1% - % d 1% + 2% 2 the number of pink Smarties to the

number of yellow Smarties

20 ) & Calculate: b the number of yellow Smarties to the

a % X ; b % X § number of green Smarties

- % % % d % % g ¢ the number of orange Smarties to

the total number of Smarties

2D p 7 Calculate: d  the number of orange and pink

N % % 1‘5‘ b 2% X % Smarties to the number of green

. 2 3 Smarties
c 27 %33 4 Ig x4y
2H ) 13 Write as ratios in their simplest form.

2E p @ Calculate: a 24:36

a 3:2 h 243 b 15:20

247 16 473
d 8 weeks to 4 days
2E P 9 Calculate: . . . .
4 e 1 2H P 14 The ratio of snakes to lizards in a reptile
4373723 bg=13 700 is 7:5. If there are 40 lizards, how

¢ B+g d 22+14% many snakes are there in the zoo?
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Angelina has a recipe that uses 3 cups of flour.
She decides to make a % batch. How much
flour will Angelina need?

. 4 . .
What is 37 as an improper fraction?

3
Angela needs ? m of material. How many C 3 cups C Zofacup
1
whole metres should she buy? C ) 2 cups ) 25 cups
33 7 6 5

.8 .4
Whatis s + 57

o 0O o

.24 :
What is 5 as a mixed number?

L7
2% 4% % 4% What is g + 35?
7 49 3 1
) - ) - = = 43 3

o 0O o

Which arrow is pointing closest to 2%?

If 4% L of juice is divided evenly between five
? ? ? ? friends, how much does each person get?
9 1 4
<~ T T — 4L oL IgL 5L
1 2 3 4

o 0o o

Which fraction is equivalent to %? What fraction is halfway between % and %?
15 7 10 10
25 14 24 25
) ) - )
o What is (%)2?
Which list is ordered smallest to largest?
37 4151 11111
422052 2355
112 .4 13 26 2 039 .7 16 . alN2
() 13,5,25,3. 75 (D) 512,73, 270, 5 What is (21) ?
” 1 81 4L 16
Write 7¢ in simplest form. 4 16 16 81
1o TP - - - -
) What is J%?
Hayley has 18 red and 6 orange icy-poles.
What fraction are orange?
1 1 1 1
2 3 4 6 Questions 20 and 21 refer
() ) - ) o
to this diagram.
N
1 _ 139 .
What is 35 = 25 In simplest form, what
fraction is not shaded?
14 7 10 s
. 64 16 24 12 24 12
229
Wi“at SIS 7 1 - - - -
5 i 31 3 . .
- - - - What is the ratio of shaded segments to

unshaded segments?




Monique is 1.21 m tall. Lachlan is 98 cm tall.
What is the ratio of Lachlan’s height to

Monique’s?
D 98:1.21 D 98:121
() 1.21:98 D 121:98

Alex has 16 jellybeans: 7 pink, 5 white and
the rest blue. What is the ratio of blue to pink
jellybeans?

Which ratio is not equivalent to the ratio 3:7?
9:21 12:28 6:10 30:70
- - - -

A survey of 300 families found that 150 have
one pet and 100 have two pets.
What fraction of families have one pet?
Write this in simplest form.
What fraction of families have two pets?
Write this in simplest form.
Write a ratio for the number of families with
one pet compared to those with two pets.
If % of families have three or more pets,
how many families is this?
What fraction of families do not have pets?
How many families is this?
A news reporter said that 5 in every 10
people have one pet, and 3 in every 10
people have two pets. Are they correct? Use
your knowledge of equivalent fractions to
support your answer.

Brendan wants to buy a new mp3 player worth

$50. He receives $10 pocket money every week.
If he saves % of his pocket money each week,
how much is this?

2 CHAPTER REVIEW

A netball game consists of four quarters and
three rest breaks. The ratio of game time to
rest time is 15:4. If total rest time is 16 minutes,
what is the game’s duration?

() 16 minutes () 44 minutes

() 60 minutes () 76 minutes

Write the ratio 36:54 in its simplest form.

The ratio of girls to boys at camp is 7:6.
If there are 54 boys, how many girls are there?

How many weeks would it take to save $50?
How much would he save in 12 weeks?
Write your answer to part ¢ as a fraction of
his weekly pocket money in the form of:

an improper fraction

a mixed number.
If, after 12 weeks, Brendan spends % of his
savings, how much does he have left?
Brendan has saved % of his weekly pocket
money. How much is this and how long
would it take at the rate mentioned in part a?
If he instead saved % of his pocket money
each week, how long would it take to
achieve the amount of savings calculated in
part ©? (Hint: divide % by 3.)
Write the initial amount saved each week
(part 2) compared to the second amount
saved each week (part ¢) as a ratio in
simplest form.
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CONNECT

..........................................................................................................................................................

..........................................................................................................................................................

Imagine you are planning a birthday party. You need to know how many people are attending and to estimate how
much food and drink each person may want. How are fractions and ratios related to preparing for a party?

Assume that 24 people (including you) are expected. Of these 24 people, 14 are boys and 10 are girls. The menu will
include: pizza, chicken, salad, fruit, drinks and cake. Ingredients required for some of the recipes are given.

Carry out these steps to prepare for the party.

Calculate the number of pizzas required for the party.

Work out the new quantities of ingredients needed to
cater for 24 people, given that each recipe serves

8 people.

Work out the new quantities of ingredients needed to
cater for any given number of guests.

Obtain a recipe for fruit punch and adjust it to cater for
the number of guests.

Calculate the ratio of boys to girls at the party.

Work out which quantities can and cannot be
compared as a ratio.

3 CUP Water
4 Cups tomato Puree
3Cu
. P WOI’CeSt Shlre s
ab’ESPOOns ot ey uce
4 CUp OIiVe 0il glish muSta d
teaSPOOns S

.......................................................................................................................



Chocolate brownie and
raspberry trifles

Completethe 2 CONNECT  worksheet to

S

You may like to present your findings as a report.
Your report could be in the form of:

2 CONNECT

(serves 8)
200 g dark chocolate
250¢ unsalted butter
1% cups brown sugar
4 eggs
% cup cocoa powder
1 cup plain flour
%teaspoon baking powder '
4 x 120 g punnets raspberries
1 cup creme de casslis
2 cups cream
-1,,; cup icing sugar

D

how all your wbrking and answers to this task.

a poster

a booklet

a PowerPoint presentation

a video

other (check with your teacher).



DECIMALS AND
PERCENTAGES

3A Understanding decimals 3F Converting between fractions and
decimals

viydaniv aNnv 33awnnN [|IIEB

3B Adding and subtracting decimals

L _ 3G Understanding percentages
3C Multiplying decimals

3H Converting between fractions,

3D Dividing a decimal by a whole number decimals and percentages

3E Dividing a decimal by a decimal 31 Calculating percentages

~2a4A A0

Decimals and percentages are like fractions: they
represent numbers that include whole numbers and parts
of wholes. In what situations do decimals play a vital role?

20710 2.0/
77.42  76.
77 .




3Ap 1 a

b

C

What is the place value of the digit 8
in 12 865?

A 8 B hundreds

C thousands D ten thousands

What is the place value of the digit 5
in 12.053?

A hundreds B tenths
C hundredths D thousandths

Which digit indicates the number of
tenths in 234.567?

A3 B 4 C 5 D 6

What is 34.702 written in place-value

notation?

A

B
C
D

3X10+4X1+7 % 35+2 X 155

3100 +4x10+7 X 15 +2 X 705

3X10+4% 1 +7 X155+ 2 X 15

3X10+4%1+7 X155+ 2 X 1005

Write seven tenths as a decimal.

Write one hundredth as a decimal.

Round 562 to its leading digit.
Round 24.75 to its leading digit.

Alex has used vertical addition to
calculate 54 327 + 6849 + 37 014.
Which answer is correct?

A 9819 B 98190

C 64890 D 159 831

What is 75 341 — 8205?

What is 95 x 37?

b What is 124 x 50?

A 1245 B 6200
C 7200 D 12450

When 32 is divided by 5, what is
the remainder?

Al B 2 C 3 D 4
What is 2512 + §?

Are you ready?

What is 0.01 as a fraction?

A7 B Cous D mp
What is 0.9 as a fraction?

A% B3 C3 D
What is % as a decimal?

What is % as a decimal?
A 012 B 02 C 05

Look at this grid.

What fraction of the grid is shaded?
1 3

A 3 B 1

1 25
Cs D 15
What fraction of the grid is
unshaded?

If six more small squares are shaded,
what fraction of the grid is now
shaded?

What equivalent fraction of 215 has a
denominator of 100?

35 82 11 28
A B Cwe Do
What equivalent fraction of {5 has a
denominator of 100?

Which of these is the same
as T of 20?

4
A 5XT

4 1
CsXxy

What is 15 X 600?
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3A Understanding decimals

i i Thousands | Hundreds | Tens | Ones | Decimal | Tenths | Hundredths | Thousandths
Start thinking! 1000 | 100 |10 | 1 | point | L L -

10 100
0.1 0.01 0.001

Decimal numbers (or decimals
for short) have digits after the
decimal point. You can look at
the place value of each digit in a number.

1 Copy the place-value chart and write the digits of 5218.347 in the correct positions.
2 Explain what happens to place value as you move to the right across the chart.

3 Decimal numbers are also called decimal fractions. They can be written as a fraction with a
denominator of 10, 100, 1000 or other powers of 10, as shown in the chart.
a To write 5218.347 in place-value notation, copy and complete
5218.347 = 5 x 1000 + 2 x +1x + 8 x +3><_+4><_+7><ﬁ
= 5000 + + + + + + T
=5000 + 200 + 10 + 8 + 0.3 + 0.04 + 0.007

b What pattern is there between the decimal place and the number of zeros in the denominator of

each fraction?
4 The digit 3 is the first digit after the decimal point. This position is called the first decimal place.
a  What digit is in the:
i second decimal place? ii third decimal place?

b How many decimal places does 5218.347 have?

KEY IDEAS

> Decimal numbers are also called decimal fractions or decimals.
> The position of a digit in a number determines its value and is called the place value.
> A decimal number can be written in place-value notation; for example,
27.458 =20 + 7 + 15+ 1o + To05-
> [t is important that zeros between non-zero digits in a decimal
(called placeholder zeros) are never left out; for example, the

zeros in 103.120 56. 27 458
> Zeros at the end of a decimal (called trailing zeros) do not change 4
the value of the decimal; for example, the zeros in 345.160 00. d;‘gﬁllta :

» The number of decimal places in a number is the number of digits
) ) ) whole number value less
after the decimal point; for example, 27.458 has three decimal places. component than one
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EXERCISE 3A Understanding decimals

EXAMPLE 3A-1 Finding the place value of digits

What is the place value of the digit 9 in each number?

a 5.7839 b 0.981
THINK WRITE
a The digit 9 is four places to the right of the decimal a nine ten-thousandths or ﬁ

point so it is in the ten-thousandths column.

b The digit 9 is one place to the right of the decimal b nine tenths or %
point so it is in the tenths column.

1 What is the place value of the digit 8 in each number?
a 28.61 b 304.128 ¢ 927.835 d 16.0058 e 84.761 f 62.1852
g 821.793 h 71.085 i 0.0018 i 3.8024 k 8236.12 1 183.049

EXAMPLE 3A-2 Writing a number in place-value notation

Write 23.814 in place-value notation.

THINK WRITE
1 Draw a place-value chart and place Tens | Ones |Decimal| Tenths | Hundredths | Thousandths
the digits into the correct place. 10 1 il = = oo

0.1 0.01 0.001

1 1

2 Use the place-value chart to write 23.814=2x10+3Xx1+8X % +1 X355+ 4 X 1000
; . i _ 8 , 1 4
the number in place-value notation. =20+ 3+ 15+ 105+ 100

2 Write each number in question 1 in place-value notation.

3 Write each of these as a decimal number. Refer to a place-value chart to help you.
a 5000+700+80+5+%+%+ﬁ b 400+90+ 6+ 0.2+ 0.08 +0.003
¢ 6 thousandths d 5 ones, 7 tenths and 3 thousandths

| e 3tens, 6 ones and 7 hundredths f 4tens, 1 tenth and 7 ten-thousandths
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EXAMPLE 3A-3 Identifying the number of decimal places

How many decimal places does 13.5023 have?

THINK WRITE

Count the number of digits (including any zeros) 13.5023 has four decimal places.
to the right of the decimal point.

AIN3INT4 ANV INIONVLSHYIANN |

4 How many decimal places does each decimal have?

a 6.214 b 0.388 82 ¢ 16.03 d 198.413 020
e 28 f 11.2 g 2.000102 84 h 53.0
i 70.5236 i 108.4503 k 22.250 620 I 1.05301

5 Insert < or > between each pair of decimals to make the statement true.

a 473 __ 3473 b 321 __ 324 c 9.6841 __ 9.684 09
d 0.017__0.107 e 55.03__ 55.003 f 12218 __ 12.2108
g 69891 __ 6.8999 h 1378.5 __ 1378.499 i 800.78 __ 800.778

6 Write each list of decimals in ascending order.

0.641, 0.461, 0.146, 0.328, 0.823, 0.238
2.341,2.143,2.431,4.132, 1.234, 3.412

38.162, 36.218, 38.261, 36.812, 36.182, 32.861
18.4251, 18.2145, 18.4125, 18.1524, 18.4152,18.2154

e 6 T

7 Copy this number line. Each division on the number line should be 1 cm apart.

o I I I I I I I I I I I I I
23 24

a Mark the decimal numbers 23.15, 23.3, 23.45, 23.55, 23.7 and 23.95 on the
number line.

b Which whole number is closest to each of the decimals less than 23.5?
Which whole number is closest to each of the decimals greater than 23.5?

d Explain to a friend how you would round decimals to the nearest whole number.

8 Rounding a number provides an approximation to that number. For example, 4.5382
rounded to two decimal places means that 4.5382 has an approximate value of 4.54.
It is said to be accurate to the nearest one hundredth.
a Explain why 4.5382 is closer to 4.54 than to 4.53 when it is rounded to two
decimal places.
b Copy and complete these instructions for rounding a decimal number to two
decimal places using words from this list: does, doesn’t, second, third, one.
1 Write the number and draw or imagine a vertical line after the
_ decimal place.
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2 Look at the digit to the right of the line; that is, the digit in the
_ decimal place.
If itis 0, 1, 2, 3 or 4 then the digit in the second decimal place __ change.
Ifitis 5, 6,7, 8 or 9 then add __ to the digit in the
second decimal place. 4.53|42 ~ 4.53

3 Discard any digits after the line and write your answer. 4.53|182 ~4.54
¢ Write 4.5382 rounded to three decimal places.
Explain the strategy you used to obtain your answer to part c.
Write a set of instructions for a classmate to explain how to round a decimal

AIN3INT4 ANV INIONVLSHYIANN |

number to any given number of decimal places. Compare your instructions with a
classmate’s instructions.

EXAMPLE 3A-4 Rounding numbers

Round 0.426 53 to three decimal places.

THINK WRITE
1 Write the number and draw a vertical line after the third decimal place. 0.426|53
2 Look at the digit to the right of that line (5 — shown in green). =0.426/53

3 The digit in the fourth decimal place is 5, so add 1 to the digit in the
third decimal place.

4 Discard the digits after the line and write your answer. ~ 0.427

9 Round 3.546 52 to:
a three decimal places b four decimal places ¢ two decimal places.

10 Round each of these to the number of decimal places indicated in the brackets.

a 82.631(2) b 59.111 78 (3) ¢ 0.263418 (4)
d 0.266 66 (2) e 15.0003 (3) f 2.175498 7 (6)
s ¢ 0.2186382(3) h 165.54547 (4) i 43.806 251 (5)

11 During an athletics carnival, Mark
threw a javelin the following distances:
22.81m, 21.98 m, 21.89 m and 22.76 m.
a  What was Mark’s shortest throw?

b What was Mark’s longest throw?

¢ Explain how you compared the
distances to decide which is largest
and which is smallest.




m CHAPTER 3: DECIMALS AND PERCENTAGES

12 For each rectangle, write the proportion that is shaded as a:

i fraction ii decimal fraction.

a b c

13 Look at the grid shown. Three of the ten columns are shaded.
The fraction that has been shaded is %

a  Write this as a decimal number.

b How many small squares are there in total? How many of
these are shaded?

Write the number of squares that are shaded as a fraction.

ININOSVIY ANV INIATOS W3IT40dd |

d As a decimal number, this is 0.30. Explain why this is the same answer as your
answer to part a.

14 There are a number of ways of writing a decimal using place-value notation. For
example, 0.30 = 3 tenths + 0 hundredths (or % + %) or 0.30 = 30 hundredths (or 1%).
a  Write 0.30 in a place-value chart.
b Write 0.47 in a place-value chart and then copy and complete this statement.
0.47 =4 tenths+ __ hundredths (or 1% + %) or047=47____ (or 1%)
¢ Write 0.163 in a place-value chart and then copy and complete this statement.

0.163 =1 tenth + hundredths + thousandths (or % + % + IOSW) or

0.163 = thousandths (or %)

d Explain how you might use place value to write % as a decimal.

15 Write each fraction as a decimal. You may like to refer to a place-value chart to

help you.
7 9 33 531 27
a 1 b 1 T d 500 e 100
11 2978 804 . 80 . 63
f 1o 2 10000 h 1506 i 100 I Tooo

16 Copy this table and allow enough rows for seven decimal numbers.

2 ? 5 275
0.275 3 10 100 1000 1000
5 8 58

Complete a row in the table for 0.634.
How many decimal places does 0.634 have?

How many zeros are in the denominator of 0.634 when it is in fractional form?

e 6 TN

Repeat parts a—c for the following.
i 0.983 ii 0.71 iii 0.407 iv 0.026
e Write a statement that describes the relationship between the number of

decimal places in a number and the number of zeros in the denominator of the
corresponding fraction.




ININOSYIY ANV INIATOS WIT804d |

JINITIVHI |

17

18

19

20

21

22

23

3A UNDERSTANDING DECIMALS

Use your results from question 16 to write these numbers as fractions.
a 0.127 b 0.401 ¢ 0.03 d 0.0289 e 0.2001 f 0.0107

Consider the decimal numbers 12.021, 12.201 and 12.210.

a  Write these numbers in place-value notation. You may like to write them in a
place-value chart first to help you.

b What does the zero represent in each number?

¢  What would happen if you wrote each number without its zero? For example, if
you wrote 12.021 as 12.21, is the value the same?

d Zeros between non-zero digits, such as the zero in 12.021, are placeholder zeros.
Why is it important that these zeros are never left out?

e Zeros at the end of a decimal (such as the zero in 12.210) are trailing zeros.
Does it matter if these are left out? Explain your answer.

f  Write the three numbers in ascending order (from smallest to largest).

A friend wrote that % = 0.42. Can you help explain where he might have gone
wrong?
Mia had to round 0.726 53 to three decimal places. Explain why her answer of 0.726

1s incorrect.

Round 168.246 588 to the following.

a the nearest hundred b the nearest ten ¢ the nearest unit (one)
d the nearest tenth e the nearest hundredth f the nearest thousandth
Write four examples of a decimal number with three decimal places that, when

rounded to two decimal places, equals 5.82.

Look at the section between 7 cm and 8 cm on your ruler. It is divided into tenths. So

each small mark represents % of I cmor 0.1 cm.

a If you magnified the section between 7.3 cm and 7.4 cm to see it divided into
tenths, each small mark would represent % of % cm. What is this as a decimal
number?

b If you magnified the section between 7.30 cm and 7.31 cm to see it divided into
tenths, each small mark would represent % of ﬁ cm. What is this as a decimal
number?

¢ If you repeated this process another two times, what would each of the small

marks represent?

Reflect

Why is it important that a place
value between the first and last
digit of a number is never left

{ ‘empty’?

127




m CHAPTER 3: DECIMALS AND PERCENTAGES

3B Adding and subtracting decimals

Friday night is fish and chips night at the Vlahos household.

1 Round each value to the nearest dollar and get an
estimate of the total cost of:

a

2 Use your estimates from question 1 to decide whether each person
will receive any change from $10.

Stephanie’s order b Phil’s order.

3 Stephanie calculates the total cost of her order as $11.65.

a

b Which item could Stephanie remove from her order so she doesn’t spend

Do you agree with Stephanie’s answer?

more than $10? Explain.

4 Phil calculates the total cost of his order as $1230.

a
b
¢

Do you agree with Phil’s answer?

Explain how he reached his answer.

Phil recalculated the cost of his order and this time, got $170.70.
Explain how he may have got the second answer.

Show Phil how to perform the calculation so that he gets the correct
answer.

What is the actual cost of Phil’s order?

KEY IDEAS

> Decimals can be added or subtracted in the same way as whole numbers.

Stephanie’s order
1 King George whiting $4.860
1 dim sim $0.80

1 potato cake $0.75
minimum chips $ 2.50

small garden salad $ 2.60

Phil’s order

1 king burger $6.50

1 calamariring $0.60

1 onion ring $0.860
minimum chips $ 2.50

1 pineapple fritter $ 1.70

> When adding or subtracting decimals, the digits must be positioned in their correct

place-value columns and the decimal points must be lined up. Blank spaces in the

columns may be replaced with trailing zeros to minimise mistakes. The digits in each

column working from right to left may then be added or subtracted.

> Estimation can be used to check decimal calculations. This is done by first rounding

each decimal to a whole number and then adding or subtracting.
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EXERCISE 3B Adding and subtracting decimals

EXAMPLE 3B-1 Using vertical addition to add decimals

Use vertical addition to calculate 8 + 13.21 + 140.6 + 3.089.

THINK WRITE
1 Write the numbers underneath each other with the digits lined up in 8
columns according to their place value. Ensure each decimal point is 13.21
lined up. 140.6
+ 3.089
2 Replace blank spaces with trailing zeros so that each decimal contains 8.000
the same number of decimal places. This will minimise mistakes. 13.210
3 Add the digits in each column as you would for whole numbers. Ensure 140.600
the decimal point in the answer is lined up with the decimal points in +_3.089
the calculation. 164.899

1 Estimate the result of each calculation by rounding each number to the nearest 10.

= a 38.62 b 132.61 c 16.345 d 54.756

E +49.59 + 183.86 + 175.928 + 237.309

’z> N -

= e 9.58 f 46.2863 g 120.146 h 8.05

2 117.371 1152.93 11.06 261.841
z + 22.65 + 9 + 813.705 + 7832.5

= - - -

z

5 2 Work out each calculation in question 1 and check how the answers compare with

your estimates.

3 Use vertical addition to calculate each of these.

12.582 +9.81 + 13.62

1482 + 37.31 + 0.487

48.799 + 3.218 + 14 o NOTE Remember to line up the
3826.1 + 04326 + 28.571 digits according to place value.
0.9453 + 128.62 +40.1 + 8.3279

12.063 + 0.004 + 3.904

-e Q6 TS
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EXAMPLE 3B-2 Using vertical subtraction to subtract two decimals

Use vertical subtraction to calculate 29.43 — 16.785.

THINK WRITE

1 Write the two numbers underneath each other with the decimal points 29.43
lined up and the digits lined up according to their place value. —16.785

2 Replace any blank spaces with trailing zeros so that each decimal . ! : 12210
contains the same number of decimal places. 29 430

3 Subtract the digits in each column as you would for whole numbers. -16.785
Ensure the decimal point in the answer is lined up with the decimal 12.645
points in the calculation.
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Estimate the result of each calculation by rounding each number to the nearest 10.

a 79.84 b 163.88 c 487.6 d 33.7
— 23.61 - 129.16 - 927 —10.48

e 1492.6 f 172 g  23.078 h 2031.703
- 1592 - 58.73 - 749 — 798.0912

Work out each calculation in question 4 and check how the answers compare with
your estimates.

Use vertical subtraction to calculate each of these.

a 17291 —48.984 b 16.872 —9.385
¢ 2014.23 —1998.76 d 414.9 - 389.76
e 17-10.325 f 14.008 — 3.67

Check your answers to questions 3 and 6 with a calculator.

Shanti bought five items, priced at $3.69, $14.99, $7.25, $10.59 and $5.99.
a Estimate the total cost of the five items.

b Use your estimate from part a to work out how much change she should receive
from $50.

¢ Find the sum of the five items and hence the exact amount of change she should
receive.

d How accurate was your estimate?
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Natasha scored 8.3, 9.1, 8.5, 7.9 and 8.8 in her

gymnastics competition.

a Calculate Natasha’s total score.

b Monique competed in the same gymnastics
competition and received scores of
8.6,7.5,9.2,83 and 8.5.

Calculate Monique’s total score.

¢ Who received the highest score and

what was the difference in their totals?

The minimum temperature on a particular day
was recorded as 10.7°C while the maximum

was 28.3°C. What is the difference between
the minimum and maximum temperatures?

\_

Oliver, Sam and Than competed
in the high jump championships,
clearing heights of 1.43 m,

1.39 m and 1.38 m, respectively.
If the school record for the

high jump was 1.52 m, calculate
the difference between each
competitor’s jump and the record.

Daphne was asked to do this sum: 8.02 + 5.90 + 102.620 + 8.703.
Her setting out is shown at right. Rewrite the sum to show Daphne
how to set it out correctly.

Angelo needs these lengths of fencing for repairs on his farm:
15.36 m, 28.42 m, 5.8 m and 17.1 m. How much fencing is required?

Matthew is planning to paint four bedrooms over

a long weekend. He needs these amounts of paint:

421,389L,25Land 1.9 L.

a How many litres of paint will Matthew need?

b If the paint comes in 5-L tins, how many tins
will he need to buy?

Melbourne’s average total monthly rainfall for

the month of September is 65.7 mm. In the past
year, it rained on five days during the month of
September with daily totals of 28.7 mm, 12.8 mm,
1.3 mm, 0.9 mm and 20.98 mm. Comment on how
this past year’s monthly total compares with the
average monthly total for September.

82

59
12.62
+8.75
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16

17

18

19

20

The combined weight of Anna and her cat Corey is 69.8 kg. If Anna weighs 62.3 kg,
calculate Corey’s weight.

Adrian is a sales rep and spends much of his

time on the road travelling from one country

town to the next. He is required to record the Start | 280715 0
car’s odometer readings at the end of each day, Dayl 28258.7

as shown in this log sheet. Day2 | 284073

Day3 286571
Day4 288019

a Copy and complete the log sheet.

b What was the odometer reading at the
beginning of Adrian’s travels?

¢ Which day did Adrian travel the least Day5 | 290534
distance? How far did he travel on this day?

d Which day did Adrian travel the greatest distance?
How far did he travel on this day?

e Calculate the total distance Adrian travelled in the five days.

When travelling internationally you usually need to

make sure that your checked luggage is less than

20 kg. Elio is checking in three bags, weighing

4.5 kg, 13.79 kg and 3.8 kg.

a  What is the total
weight of his
checked luggage?

b How much weight
will he need to
remove to stay
under 20 kg?

A lift has a

maximum capacity

of 265 kg. A group of people

with masses of 75.3 kg, 28.7 kg,

54.6 kg and 80.92 kg enter the lift.

a Has the maximum capacity of the elevator been exceeded? Explain.

b Can another person join the four people in the lift? If so, what could their
maximum mass be?

Sarah hopes to compete in her first 10 km fun run and plans to train
every second day.

a In the first week, she runs 900 m, 1.3 km, 1.46 km and 1.81 km.
How far did she run in total?
b In the second week Sarah plans to increase each distance covered in the first week
by 500 m. What individual distances does Sarah plan to run in the second week?
¢ How far does Sarah plan to run in total over the second week?
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3B ADDING AND SUBTRACTING DECIMALS “

21 Elisa’s monthly bank statement is shown below. An opening balance of $328.56 states
how much money is in Elisa’s account at the beginning of the month.

28 Feb | Openingbalance 328.56 CR
05Mar | Personal cheque 531 287 125.42

08 Mar | FJ Jewellers 58.99

09 Mar | Athletique Gym Membership 65.00

16 Mar | ABWDL Smith St 250.00

23 Mar | Officeworks 28.53

30Mar | Interest 1.78

30Mar | Monthly fee 5.00

31 Mar | Closing balance

a Calculate the following.
i the balance after
each transaction
ii the total debits
iii the total credits
iv the final balance
at the end of
the month

b Elisa wishes
to purchase

an 1Pod nano,
retailing for $199.
Comment on whether she will have enough money in her account.

22 Calculate each of these.
a 12+629.1+34.75—-392.7
68.419 —23.8 + 17.75
37.941 — 37.899 + 15.371
648 — (58.63 — 28.21)
192.62 — (154 + 38.39)
(84.7 +93.2) — (128.8 — 109.6)

-e au 6 T

23 Design a problem for your classmates to calculate that meets these descriptions.
a three decimal numbers, each containing four decimal places, that add up to 9.857

b four decimal fractions, each containing

three decimal places, with two addition ;
i Reflect

signs and one subtraction sign, that give

a total of 15.83 Why is it important that decimal
points line up when adding and
subtracting decimals?
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3C Multiplying decimals

Albina has to make 14 costumes, each requiring 0.6 m of fabric.

How can you work out how much fabric Albina needs?

1 This number line shows three
lots of 0.3. What do three lots 03 03 03
Of 03 equal? EXp]aln hOW you - | LA AL AL AL L L Y L B >

obtained your answer. 0 1 2 3 4
2 This number line shows eight 025 025 025 025 025 025 025 025
: e NN R
lots Of 025 What dO elght < LA R N L O B B B B I S S B B S B B B >
lots of 0.25 equal? 0 1 2 3

3 The words ‘lots of” can be replaced by the multiplication sign (X). So ‘three lots of 0.3 equals’ can be
written as ‘3 X 0.3 =’. Rewrite the statements ‘four lots of 0.6 equals’ and ‘eight lots of 0.25 equals’
using the multiplication and equals signs.

4 Use the number lines to calculate:
a 3x03=__ b 8x025=__ ¢ 6x03=__ d 11x025=__
5 Work out each product.
a 3x3=__ b 8§x25=__ ¢c 6x3=__ d 11x25=__
6 What do you notice about your answers to questions 4 and 5?
7 Copy and complete: When multiplying decimals by a whole number, the number of decimal places in
the calculationisthe __ as the number of decimal places in the answer.

8 How much fabric does Albina need?

KEY IDEAS

» Decimals can be multiplied in the same way as whole numbers.
1 Set out the problem as you would for whole numbers. Ignore the decimal points at this
stage.
2 Work out the multiplication.
3 Count the total number of decimal places in the original calculation.
4 Write the answer with this same number of decimal places.

> Estimating an answer before performing the calculation helps you to check your result.
First round each number to its leading digit (the first non-zero digit) and then multiply.
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EXERCISE 3C Multiplying decimals

EXAMPLE 3C-1 Finding the number of decimal places in an answer

THINK

1 Count the number of decimal places in
the first number.

2 Count the number of decimal places in
the second number.

3 Add the two counts together.

How many decimal places will there be in the answer to 34.506 X 17.26?

WRITE
34.506 has three decimal places.

17.26 has two decimal places.

3+2=5
There will be five decimal places in the answer.

a 1.56 % 2.489

d 15.6308 x 46.75

g 3.2006 x 0.0801
| i 9.008 023 x 1.5806

b

e
h
k

1 How many decimal places will there be in the answer to each calculation?

0.4896 x 1.356 c 12.36429 x 3.8
0.0056 x 46.21 f 0.167 x 0.007
23.510 x 2.9084 i 0.0301 x 126.5030
13.206 408 06 x 1.2 I 38.0530 x 1.3080

Calculate 0.7 x 0.03.

THINK

1 Ignore the decimal points and multiply
the non-zero digits.

2 Count the number of decimal places
in each number to find the number of
decimal places in the answer.

3 Use the digits 21 to write the answer
with three decimal places. Add as many
placeholder zeros as required.

EXAMPLE 3C-2 Multiplying decimals

WRITE
7x3=21

0.7 has one decimal place.

0.03 has two decimal places.

1+2=3

There will be three decimal places in the answer.

0.7 x0.03 =0.021
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2 Use your knowledge of multiplication facts (times tables) and decimal places to

calculate each product.

a 02x0.6 b 0.3x0.8

d 0.08 x0.9 e 0.004 x 0.9
g 1.2%0.8 h 0.006 x 0.04
i 0.03x0.005 k 0.42x0.02

0.6 0.7
0.7x0.7
0.0001 x 0.007
1.1 x 0.008

i N

3 Calculate each of these. Remember to find an estimate of the answer first.

a 38x7 b 9.8x4
d 1.14x8 e 4.0008 X 9
g 2759 x 3 h 51.4x%x7

c 0.63x5
f 3.28x6
i 1986 x4

EXAMPLE 3C-3 Using long multiplication with decimals

Use long multiplication to calculate 18.63 x 4.9,

THINK

1 Estimate the answer by rounding each number to its
leading digit. 18.63 is close to 20 and 4.9 is close to 5.

2 Write the numbers under each other without the decimal
points and perform the long multiplication.

3 Count the number of decimal places in the original
calculation (2 + 1 = 3).
There will be the same number of decimal places in the
answer (3).

4 Write the answer with the decimal point in the correct
position. Check that it matches with your estimate
(91.287 is close to 100).

WRITE
Estimate is 20 x 5 = 100.

b )

[o 1V Y
A O\~
O W

—_

3
NS
(=

91287

18.63 x 4.9 =91.287
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4 Use long multiplication to calculate:

a 247 x28 b 63.4x72
d 13.64x2.1 e 15778 x8.3
g 298.61 x0.16 h 13.213x1.84

5 Calculate each of these.

a 1.37x24 b 2.41 %36
d 8.64x72 e 92.84 x0.002
g 0.05x248 h 0.006 x 617

c 128.4%9.8
148.42 x 6.5
i 52.475x%x429

c 1321x15
186.71 x 0.04
i 20.03x52
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6 Check your answers to questions 4 and 5 with a calculator.

7 Barry purchases 58.7 L of unleaded petrol at a cost
of $1.32 per litre.
a Estimate the total cost of the petrol.
b Calculate the total cost of the petrol
rounded to two decimal places.

¢ Comment on the difference between the
estimated cost and the actual cost of the
petrol purchased.

8 Calculate the cost of each of these items, rounding your answers to two decimal places.

a 0.75 kg of cherries at $12.99 per kg

b 1.56 kg of Granny Smith apples at
$3.90 per kg
2.78 kg of bananas at $3.50 per kg
1.2 kg of grapes at $6.90 per kg

e three punnets of strawberries at
$2.99 per punnet

f 2.89 kg oranges at $3.49 per kg

9 Look at the calculations in the first column of this table.

38x21 40 x 20=800 798
3.8x21

38x2.1

3.8x21

380 x 210

a  What do the calculations have in common?
How are these calculations different?

¢ Copy the table and complete the second column by estimating the answer. Round
each number to its leading digit. The first one has been done for you.

d Complete the third column by using the digits 798 and a decimal point to create a
number close to the estimated answer obtained in part d.

e What is the relationship between the total number of decimal places in the
original calculation and the number of decimal places in the answer?

10 You can use shortcuts when multiplying by a power of ten.
a Calculate each product.
i2x10 ii 2100 iii 2 X 1000 iv 2 x 10000

b What happens to the place value of 2 after each calculation is completed?
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¢ Using your results from parts a and b, copy and complete each sentence.

i Multiplying by 10 (or 10") results in the 2 moving ___ placetothe __ .
ii Multiplying by 100 (or 10?) results in the 2 moving ___ placestothe .
iii Multiplying by 1000 (or 103) results in the 2 moving ____ places
tothe .
iv Multiplying by 10 000 (or 10%) results in the 2 moving ______ places
tothe .
d Calculate each product.
i 5.2634 x 10 ii 5.2634 x 100
iii 5.2634 x 1000 iv 5.2634 x 10 000

e What happens to the place value of the digits and the position of the decimal
point after each calculation is completed?

11 Your results for question 10 show a short cut to use when multiplying by 10, 100,
1000 and so on. Use this strategy to write the result for each of these.

a 6 x1000 b 42 %100 c 0.1284 x 10

d 15.721 x 100 e 0.0004 x 1000 f 0.0702 x 100

g 6.1x10 h 15.0 x 10 i 0.31 x 1000

i 64.813 x 100 k 4.8 <100 000 I 128.468 x 1 000 000
m 0.000 456 x 10 000 n 1.0009 x 100 o 1.00301 x 1000

12 The local gym offers its clients the following payment plans for a yearly membership.
Option 1: one payment of $645
Option 2: monthly instalments of $59.45

a  Find how much option 2 costs for a year.

b Which option is the cheapest?

¢ How much money is saved if the cheaper option is chosen?

13 Colin is a plumber. He charges an initial fee of $120 and

an additional $36.80 per hour.
a The Grant family need a pipe to be unblocked. If this job
takes Colin a total of 3.75 hours, how much will he charge?

b The Torcasios require a new hot water system to be installed.
If this job takes Colin a total of 0.75 hours, how much will
he charge?
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14 The magnification on a
microscope is 1000x. This means

15

16

17

18

that objects appear 1000 times
larger than they actually are.
How wide would an insect’s eye
that is 0.008 mm in diameter
appear when viewed through this
microscope?

Multiplying by 60 is the same

as multiplying by 6 and then
multiplying by 10, as shown in the example.

Use this strategy to calculate each product.

a
Cc
€

g
i

12.98 x 700 b 37.2 x 8000
43.62 x 2400 d 106.2 x 320

6.5 % 15000 f 0.27 x 45000
176.31 x 2900 h 0.8463 x 180 000
7.561 x 6300 i 51.68 x 11000

Colleen bought 7000 shares at $15.80 each.

a
b

How much did she pay in total?

3C MULTIPLYING DECIMALS m

Example

4.86 X 60 =4.86 X 6 X 10
=29.16 x 10
=291.6

She decides to sell all her shares when they peak at $28.42 each. How much does

Colleen receive?

The difference between how much Colleen receives when she sells her shares and

what she paid for them is called a profit. How much profit did Colleen receive

from the sale of her shares?

Calculate each of these.

s 6 T

(2.387 +4.21 = 2.7) x 3.1
6.85% 7.2 — (4.5 +8.2)
14.85 — (6.57 + 12.35) x 0.1
62.87 x 0.002 + 17.8 x 0.02

Calculate each of these.

i 0.22 i 0.42
iii 0.252 iv 0.0082
Comment on the number of decimal places
in the number to be squared and the number
of decimal places in the answer.
What interesting point do you observe?

Reflect

How are decimal places important
when multiplying decimal
i numbers together?
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3D Dividing a decimal by a

Tyler pays $57 for four tickets to the cinema. He needs to let his
three friends know how much he is owed for each ticket.

1

whole number

He starts by considering how many 4s are in 57.
a Does 4 divide into 57 exactly?
b Write the division result (quotient) as a whole number and a remainder.

Next he sets up a short division.
a Copy and complete this division to find the price of each ticket.
14.
4)517.10%0
b The number to be divided into (the dividend) has been written as 57.00. Why do you think this is?
¢ Could Tyler have obtained the result by dividing into 57.0? Explain.
d Could he have obtained the result by dividing into 57.000 or 57.0000? Explain your answer.

Tyler has written two trailing zeros after the decimal point so that he can obtain an exact decimal
answer without a remainder.
a Calculate:

i7+2 ii 35+8 iii 43.5+6 iv 683.2 4.

b What was the least number of trailing zeros you needed to use?

KEY IDEAS

>

19.16 <«— quotient

C . ) (the answer
When dividing a decimal by a whole number, use /9 172~44‘\ ,
the same method as that used for dividing whole divisor (the dividend (the
numbers. Remember to line up the digits with the number we are number being
dividing by) divided)

same place value in both the dividend and quotient
in the division calculation.

When performing the division calculation, trailing zeros should be added to follow digits
after the decimal point in the dividend until you can divide exactly without a remainder.

To find the cost of one item if you know the cost of a number of items, use the skill of
dividing a decimal (the cost in dollars) by a whole number (number of items).
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EXERCISE 3D Dividing a decimal by a whole number

EXAMPLE 3D-1 Using short division to divide a decimal by a whole number

Calculate 93.94 = 7.

THINK WRITE
1 Work out the division in the same way as for whole numbers, 13.42
but line up the decimal point and the digits that have the 7)9°3.79%4

same place value.

2 Write your answer. 93.94 +-7=13.42

1 Calculate:

a 2492+4 b 68.605+5 c 72816+ 8
d 161.98 +7 e 100.035+9 f 49194 +3
g 26.2953+9 h 20.75+5 i 24577
j 0.1536+6 k 0.4832+4 1 145608 +2
EXAMPLE 3D-2 Dividing a decimal using trailing zeros
Calculate: 16.5 + 6.
THINK WRITE
1 Use trailing zeros after the last digit in the dividend to 2.75
obtain an exact decimal answer without a remainder. 6)165%0
In this case, you need one trailing zero.
2 Write your answer. 16.5+6=2.75

2 Calculate each of these. Remember to use trailing zeros if needed.

a 15+6 b 27+4 c 63=+5

d 17.4+4 e 123+6 f 2.031+5
g 483 +8 h 2343 +6 i 56.23+4
i 955+8 k 687+6 I 259-+8
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Calculate the cost of one nectarine if nine nectarines cost $12.60.

THINK
1 Write the calculation to show which operation cost of one nectarine
(+, =, X or <) is needed. =%12.60 +9
2 Use short division to find the result. 1.40
9)12.36 0
3 Write your answer. One nectarine costs $1.40.

3 Calculate the cost of one item in each case.
a seven exercise books cost $8.96 b four tyres cost $870
¢ 12 pens cost $15.36 d 10 icy-poles cost $7.50
e 15 gym sessions cost $177 f eight movie passes for $58
¢ five chocolates cost $6.50 h five soft drinks cost $9

i nine candles cost $22.77 i three festival tickets cost $369.99

4 Calculate the cost of 1 kg in each case.
a 6 kg of oranges cost $23.28 5 kg of nectarines cost $24.90

6 kg of scotch fillet costs $71.82

e 2 kg of capsicums cost $13.96 4 kg of apples cost $31.92

¢ 8 kg potatoes cost $12.96 7 kg chicken wings for $29.89

i 12 kg firewood cost $2.04 i 9 kg rice for $19.98

AIN3INTd ANV 9NIAONVLSYIANN |

¢ 3 kg of mangoes cost $11.94

= oo T

5 A group of Year 7 students decides to divide the $558.75 they have raised throughout
the year equally between three charities. How much will each charity receive?

6 Eight tickets to a rock
concert cost a total of
$1087.20. What was
the cost of each ticket?

7 Four friends agree
to contribute equally
to buying a birthday
present for their
friend Winston. If
the gift is $98.60, how
much should each
person pay?
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8

10

11

12

13

3D DIVIDING A DECIMAL BY A WHOLE NUMBER

Milk can be bought in different sizes. At a supermarket, a 1-L container of milk costs
$2.97 and a 2-L container costs $4.98.
a Calculate the cost for 1 L if you
buy the 2-L container of milk.
b Compare this cost to the cost
of the 1-L container of milk.
Which option is the best buy?
Explain why it is better value.

Pizza can be bought by the slice or
as a whole pizza that is equivalent

to six slices. Compare the cost per

slice. Which option is better value

and by how much?

Lorena has the option of buying a weekly travel ticket for $13.75 or a daily ticket

costing $2.95.

a How much does her weekly ticket cost per day if she uses it five days a week?

b How does the price of a daily ticket compare with that of a weekly ticket? Which
is the better option?

¢ Are there occasions when buying daily tickets would be better than buying a
weekly ticket? Explain.

The cost of a 5 kg bag of potatoes is $6.30, while loose potatoes cost $1.45 a
kilogram. Which is the better buy? Explain.

Customers can buy single
eggs or a carton of a dozen
eggs at a health food store.
a Compare the cost per
egg in each case. Which
option is better value?

b How much would
customers save per egg if
they bought this option?

¢ Why does the store offer
both options? Explain.

$0.90 each

Calculate the cost of 100 g in each case.
Where appropriate, round to the nearest cent.
a 300 g of leg ham costs $11.19

b 500 g of cheese costs $7.80

¢ 900 g of green beans costs $4.76

d 200 g of aniseed rings cost $2.99

143
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14 Simon bought a 500-g pack of tomatoes

15

16

17

18

19

20

for $3.98. Julia bought three tomatoes
that weighed a total of 300 g.

a Calculate the amount paid by each
of them for 100 g of tomatoes.

b Who made the best buy?

A recipe requires 800 g of pasta sauce.

Katie considers two options:

Barilla pasta sauce 400-g jar for $3.73
Leggos pasta sauce 500-g jar for $4.09

a Compare the value of 100 g of each product.

How many jars should Katie buy for her recipe?
Which brand of sauce should Katie buy if
she wants value for money? Explain.

The first division prize of $6 428 212 in Lotto is to be shared
amongst 18 winners. Exactly how much will each winner receive?
Explain how you were able to calculate this.

One hundred litres of cordial has been made to share amongst 180 students.
State whether each student would receive more or less than 1 L.
Explain your reasoning.

Write a number with three decimal places that, when divided by 8,
gives an answer between 2 and 3.

Finn has the option of three different summer jobs: picking grapes,

delivering pamphlets or packing boxes. He tries each of them out.

He earns $51.20 picking grapes for 8 hours, $46.40 delivering pamphlets for 6 hours,
and $32.50 packing boxes for 4 hours. Which job pays better by the hour?

The best way to find the length of your pace is to take a number of steps,
measure the distance and then use division to find the length of one step.
a Find the length of one pace by using a measuring tape and taking:
i 10 paces
ii 12 paces
iii 20 paces.
b Do you get the same answer for each trial?

¢ Explain why there might be differences, and which trial you think
is most accurate.
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Sometimes you may need to use both division and multiplication to find the answer.
Roland would like to buy 10 mangoes. His friend Brianna bought three mangoes
for $6.30.

a How much did Brianna pay for one mango?

b Use your answer to part a to find how much Roland should pay for 10 mangoes.

¢ Explain how this problem uses both division and multiplication.

Work out the cost of

10 mangoes in each
situation.

a 8 mangoes cost $5.60

b 16 mangoes cost $9.60
¢ 32 mangoes cost $20.80
d 16 mangoes cost $13.60

Work out each of these using
a calculator. Where appropriate,
round to the nearest cent.

a 24 scones cost $29.76. Calculate the cost of 10 scones.

b 15 kiwi fruits cost $31.80. Calculate the cost of 12 kiwi fruits.
¢ 150 g of salami costs $5.60. Calculate the cost of 100 g.

d 375 g of sugar costs $2.56. Calculate the cost of 100 g.

>
A 175-g bag of crinkle cut chips can be bought for $4.45. ——
Tubes of Pringles chips come in two sizes: ::::-6 |
150 g for $4.27 and 190 grams for $5.34. ¥ 4
Red Rock Deli chips come in 185-g bags for $4.16. f S
a Use a calculator to work out the value "*ﬁi

of 100 grams of each product. ‘ .
b Which is the best buy? 7&-‘* T
. (-‘\“
What other factors could influence ﬁ
what you buy?

Ava walks 8 km in 1 hour and 19 minutes, Caleb walks 6 km in 1 hour and 7 minutes,
and Isaac walks 10 km in 1 hour 44 minutes. Who is the fastest walker and what is
their pace in kilometres per hour?

Sienna works at a veterinary clinic and needs to feed the dogs. Each dog eats 200 g of
food every day. If the bin contains 4.38 kg of food, how many dogs can she feed?

Reflect

How can you compare the cost of
i items to decide which one is the
i bestbuy?
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3E Dividing a decimal by a decimal

Let’s look at what happens if you divide by a decimal number instead of a whole number.

1 a Copy and complete this number line up 1 2 3 4 5 6 7 8% 9 10 11
to 60 to show a way of calculating 60 = 3.
How many times does 3 go into 60? 0 10 20 30
b Copy and complete this number line up 1 2 3
to 6 to show a way of calculating 6 ~ 0.3. - m.........l.........l... >
0 1 2 3

How many times does 0.3 go into 6?
¢ Could this method be used to divide any number by a decimal? Explain.

2 Using a number line can take too long. Let’s investigate another method that relies on seeing a pattern.
Calculate: i 600 000 + 30 000 ii 60 000 + 3000 iii 6000 + 300 iv 600 + 30
What do you notice about the answer each time? Explain why this happens.

What is the result of dividing 60 by 3? Does this match the pattern you can see in part a?

What do you expect 6 =~ 0.3 to be? Explain.

o a6 o

Does your answer to part d match the result you obtained in question 1?

3 All of the division problems in question 2 are said to be equivalent, as they produce the same answer.
Copy and complete these equivalent division problems.
a 60-__ =20 b 6+___ =20 ¢c 06+___ =20 d ___ +0.003=20

KEY IDEAS

> When you divide by a decimal, convert the division problem to an equivalent problem that has
the number you are dividing by (divisor) written as a whole number.

> One way to convert the division problem is to multiply both numbers by a

power of 10 (10 or 100 or 1000, etc.) so that the divisor becomes a whole Exampl.e
. . . 12.328 = 0.04
number. In the example at right, you can write an equivalent problem by - 12184

multiplying both numbers by 100. The divisor is now a whole number (4).

> Another way to convert a division problem is to use a short cut for multiplying by 10 or 100 or
1000, etc. Move the digits in each number the same number of places to the left. The decimal
point appears to move to the right. In the example, the digits in each number are moved two
places to the left. (The decimal point appears to move two places to the right.)

> Remember that trailing zeros should be added to the dividend until you can divide exactly,
without a remainder.
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EXERCISE 3E Dividing a decimal by a decimal

EXAMPLE 3E-1 Making the divisor a whole number

For 1.734 + 0.06, describe how you can make the divisor (the number you are dividing by)
become a whole number.

THINK WRITE

Decide what power of 10 to multiply by to get a 0.06 has two decimal places.
whole number. The divisor has two decimal places Multiplying 0.06 by 100 makes
so multiply by 100. A short cut is to move the it a whole number.

decimal point two places to the right. 0.06 X 100 =6

1 For each division problem, describe how you can make the divisor
(the number you are dividing by) become a whole number.

a 15851 +0.5 b 16.482 + 0.04 c 0.19584+0.3
d 0.36505+0.7 e 50.5956 +0.02 f 30.456 0.8
I g 10.473 24 = 0.006 h 5125+0.4 i 3.222+0.09

EXAMPLE 3E-2 Writing an equivalent division problem

Write an equivalent division problem for 1.734 = 0.06 so that you are dividing by a whole number.

THINK WRITE
1 Count the number of decimal places in the 0.06 has two decimal places.
divisor. The divisor needs to be multiplied by 0.06 X 100 =6

100 to make it a whole number.

2 To write an equivalent division problem, the 1.734 x 100 = 173.4
dividend (the number you are dividing into)
must also be multiplied by 100.

3 Write the equivalent division problem. 1.734 + 0.06

=1734+6
o NOTE You can also use the short cut of moving the
decimal point two places to the right in both numbers.
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Write an equivalent division problem for each of these so that you are dividing by a
whole number.

a 62.356+0.8 b 9.84 +0.008 ¢ 19.5674 = 0.06
d 0.462+0.3 e 0.042 + 0.0004 f 0.005+0.02
g 46.2085 + 0.000 09 h 0.056 +~ 0.2 i 2.108 +~ 0.005

Write an equivalent division problem for each problem in question 1.

EXAMPLE 3E-3 Dividing by a decimal number

Calculate 21.78 = 0.5.

THINK WRITE

1 The decimal 0.5 must be multiplied by 10 to become a 21.78 = 0.5
whole number. If you multiply the divisor by 10, you =(21.78 x 10) +~ (0.5 x 10)
must also multiply the dividend by 10. =2178+5

2 Estimate the answer by rounding each number to its Estimate is 200 + 5 = 40.
leading digit.

3 Work out the division problem. Include trailing zeros 43.56
until you can divide exactly without a remainder. 5)2177.78%0

4 Write the answer. Check that it matches with your 21.78 + 0.5 =43.56
estimate (43.56 is close to 40).

AIN3INT4 ANV INIAONVLSHYIANN |

Calculate each of these. (Hint: first write each as an equivalent division problem.)

a 3.86+0.2 b 0.843 +0.003 ¢ 5.929+0.07
d 71.82+0.6 e 6.512+0.04 f 0.9265 + 0.005
g 27.32+0.0008 h 42.39-+0.9 i 7.296 +0.02

Calculate each of these. Remember to use trailing zeros if needed.

a 9.524 +0.8 b 1.735+0.04 ¢ 32.475+0.006
d 0.041 +0.05 e 6.37579 +0.002 f 51.374 +0.08
g 0.007 53 +0.000 04 h 1.369 47 + 0.0006 i 0.0573 +0.004

Calculate each division problem in question 1.

Use your knowledge of dividing by a decimal and your multiplication facts (times
tables) to calculate each of these.

a 1.8+0.2 b 54+09 c 42+0.6

d 18+0.09 e 0.021 +0.007 f 320+04

g 7.2+0.08 h 0.000 6 = 0.000 02 i 28.4-+0.004
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Lacey has $8.40 to buy muffins.
a  Write a division problem to calculate the number
of muffins she could buy with this money.

b Write an equivalent division problem
so you are dividing by a whole number.

¢ Calculate the number of muffins
Lacey could buy.

How many 0.375 L bottles can be
filled from a 32.25-L water dispenser?

Using the cost shown on each item:

i write a division problem to calculate the number of each item you could buy
with $12.00

ii write an equivalent division problem so you are dividing by a whole number

iii calculate the number of each item you could buy.

a

c

Copy and complete the following so that each calculation gives the same answer.
a 240000 + 3000 = b 24000 + =80

¢ 2400 + = d 240 + =

e + =80 f +0.03 =

g +0.003 = h 0.024 + =

a Calculate each of these.

i 72000 =+ 800 ii 7200 + 80 iii 720 + 8
b Copy and complete each equivalent statement to obtain the same answer
produced in part a.
i = ii72-_ = i 0.72+_ =
¢ Write three equivalent statements that will produce the same answer as
0.99 +0.11=9.
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18

a Calculate:
i 200 =40 ii 200 +4

iii 200 +~ 0.4
b What overall pattern do you notice as the divisor becomes smaller?

¢ What in particular do you notice about the answers when you are dividing by a

iv 200 = 0.04.

decimal number less than 1?

d Copy and complete: When dividing by decimal numbers less than 1, the smaller

the divisor, the the answer.

Some of the division problems (A—H) listed below produce the same answer.

A

= g A W

G

840 000 + 12 000
84 000 + 1200
84 000 +~ 120

84 + 1200

840 +~ 12

84 + 12

8.40 ~0.12

H 8.4-+12

a  Which ones produce the same answer?

b Explain why they give the same answer.

Sophia believes 6500 =+ 130 will produce the
same answer as 0.65 + 0.13.

a Is she correct?

b How can you check (without doing the
actual calculation) whether she is correct?

Hamish considers two options when buying
dog food: 1.2 kg bag for $2.88 and
0.8 kg bag for $2.20.
a Divide $2.88 by 1.2 to calculate the
cost per kg for the 1.2 kg bag.
b Divide $2.20 by 0.8 to calculate the
cost per kg for the 0.8 kg bag.
¢ Which is the best buy?

As part of an awareness-raising campaign for childhood cancer, gold ribbon is to be

cut into lengths and sold to supporters to wear.

a How many pieces 0.15 m long can be cut from a 21.7 m spool of ribbon?
b Will any ribbon be left over? If so, how much?

One litre of petrol costs $1.54. How many litres of petrol were purchased if the cost

was $70.07?
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Describe how you can decide which bottle of drink 5 —
is the better value for money. Is the 2-L bottle of
orange mineral water or the 1.5-L bottle of cola
the better buy?
a Find the answers to: $3.35
i 387652 =10

ii 38765.2+ 100

iii 38 765.2 + 1000

iv 38 765.2 + 10 000.
b What do you notice about the position of the decimal point in each result?

a
s

¢ Copy and complete these sentences.
i Dividing by 10 (or 10") results in the decimal point moving

_ placetothe .

ii Dividing by 100 (or 10?) results in the decimal point moving
_ placestothe .

iii Dividing by 1000 (or 103) results in the decimal point moving
_ placestothe .

iv. Dividing by 10 000 (or 10%) results in the decimal point moving
_ placesto the

d Use the shortcut of ‘moving’ the decimal point to write the result for each

problem.

i 678.543 + 1000 ii 953 +100 iii 288.94 + 10
iv 15.721 + 100 v 293.4 = 1000 vi 70.2 =100
vii 68 942.1 = 1000 viii 1509.5 = 10 000 ix 4.36 ~ 100

Dividing by 900 is the same as dividing by 9 and then dividing by 100 (see example).
Use this strategy to calculate:

a 393.946 ~ 700 b 231120 + 2400 Example

¢ 16790.4 = 320 d 12489 = 1500 5342.4 + 900 = 5342.4 + 9 + 100
e 307152 + 45000 £ 8192.5+ 2900 = 993.6= 100

g 937800 + 180 000 h 5620.23 +~ 6300 = 280

Calculate each of these. Remember to use the correct order of operations.

a (12.6 +0.003) x 3.8 b (8.34—-2.18) - 0.28

¢ 1.4+ 8.38 +0.004 d \/(0.0048 = 0.03) x 100

e V(3.2%x5.1)—(0.16 x 2) + 0.008 f 2.3(1.08 x 7.23 -4.201 = 1.2)°

Place a decimal point in 324 and 405 so that S S S ;
when the larger decimal is divided by the Reflect é
smaller decimal the result is 8. How is dividing by a whole

number different from dividing by
a decimal number? How is it the
i same?
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3F Converting between fractions
and decimals

1 Copy this number line. List the decimals 0.31, 0.27, 0.84, 0.75, 0.06 and 0.45 in ascending order
then place them onto the number line.

0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1

2 The decimal 0.57 represents 57 hundredths and can be written as % Write each decimal in
question 1 as a fraction with a denominator of 100 and write it directly below its equivalent
decimal on the number line.

3  Why do these fractions have a denominator of 100?

4 Can you simplify any of these fractions? Write each simplified fraction under its equivalent
fraction and decimal on the number line.

5 Why do you think that a decimal can have more than one fraction that is of equal value?
6 Write three equivalent fractions for 0.5.

7 How might you convert 0.1587 to a fraction? (Hint: it represents 1587 ten-thousandths.)

KEY IDEAS

» To write a decimal as a fraction:

> use your knowledge of place value; for example, 0.7 is seven tenths or %, and 0.351 is

351 thousandths or %

> simplify fractions where possible; for example, 0.15 = % = %

> To write a fraction as a decimal: Other examples of fractions
> if a fraction has a denominator that is a power of 10, use with denominators that are
place value to write the equivalent decimal; for example, powers of 10:
1% is 43 hundredths. The denominator of 100 tells you Tzo is three tenths or 0.3

that the last digit in the numerator can be wrltfgn in the % s 51 thousandths or 0.051

hundredths place or second decimal place; so 755 = 0.43

> if the denominator is not a power of 10, divide the numerator by the denominator;
5 .
for example, g = 5 + 8 = 0.625.
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EXERCISE 3F Converting between fractions and decimals

1 Write each decimal as a fraction with a denominator of 100.

a 0.25 b 0.50 c 035 d 0.88
e 0.23 f 0.08 g 0.12 h 0.95
2 Write each fraction found in question 1 in simplest form.
EXAMPLE 3F-1 Writing a decimal as a fraction
Write 0.42 as a fraction.
THINK WRITE
1 Write the digits after the decimal point as the numerator (42). 042 = 42
The place value of the last digit in 0.42 is hundredths, so the 100
denominator is 100.
4&21
2 Look for common factors to simplify the fraction. Divide both the =100
numerator and denominator by the highest common factor of 2. 0
3 Write the answer. =2l
50
3 Write each decimal as a fraction in simplest form.
a 0.2 b 0.7 ¢ 0.13 d 0.26 e 0.009 f 0.426
| g 0.512 h 0.720 i 0.0004 j 0.56 k 0.375 1 0.28

EXAMPLE 3F-2

.37 .
Write {555 as a decimal.

THINK

Writing a fraction as a decimal when the denominator

is a power of 10

1 Using place value, % is 37 thousandths. This means there are
three decimal places in the matching decimal.

2 The last digit in the numerator (7) will be in the third decimal place
and the other digit (3) will be in the second decimal place. Use a
placeholder zero to fill the ‘empty’ place.

WRITE
37 _
1000~ 0.037
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4 Write each fraction as a decimal.

a

g

3 p 9 g 2010 375 ;156
100 100 ¢ 10 10 000 € 70000 100 000
7 po2 . A . 3 PCL .
100 1000 ' 7000 I 70000 100 000 10 000

EXAMPLE 3F-3 Writing a fraction as a decimal

5 .
Write g as a decimal.

THINK

1 As the denominator of the fraction is not a power of 10, write the
fraction as a division problem.

WRITE

ool
1
9]
.-
o

0625

2 Work out the division. Include trailing zeros until you can divide 8)5.0°0%0

exactly without a remainder.

3 Write the answer. % =0.625

AJIN3INT4 ANV INIONVLSHIANN

5 Write each fraction as a decimal.

a

g

7 3
3 b 3 c

63 h 73 i

d

oo \o

1

57
e 7 f
. 7
1 25 k 55

15
8

9
40

e

In the previous division problems, you may have needed to add trailing zeros until
you reached a stage where there was no remainder. The resulting decimal is called
a terminating decimal. For example, % produces a terminating decimal as 0.375
‘terminates’ or stops after three decimal places. List another three examples of a
terminating decimal and explain your reasoning for choosing them.

Sometimes when you are dividing, you cannot reach a stage where there is no
remainder, no matter how many trailing zeros you add. The result has an endless
number of decimal places. Use division to write 731 as a decimal. Do you get to a
stage where there is no remainder?

What do you notice about the answer? (Hint: go to at least 10 decimal places.)
When division results in a decimal number with an infinite number of decimal
places and the digits after the decimal point form a repeating pattern, it is called a
recurring decimal. What are the repeating digits in the decimal number for %‘?

To save space, dots or horizontal lines are used to indicate the digits that recur
(repeat). For example, > = 0.83333333 ... is written as 0.83 and

5= 0.0769230769230.....is written as either 0.076923 or 0.076923.
Write % as a decimal number using either dots or a horizontal line.

o NOTE The three full stops you can see at the end of 0.83333333... indicate that the digit 3 continues
forever. For 0.076 923076 923 0..,, they indicate that the pattern of digits continues forever.
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7 State whether each decimal is terminating (T) or recurring (R).

a 0.312 b 0.444 444 ... c 0.12871287...
d 0.82915 e OI1I1111... f 0.583333 ...

g 1.933333... h 0.770 866 i 0.464

i 0.363636... k 0.2791 I 8314555 ...

8 Rewrite each recurring decimal in abbreviated form using dots or a horizontal line.

a 0.888888 ... b 0.212121 ...
¢ 0.467 467 ... d 0.127444 ...
e 8.316 666 ... f 1.333333...
| g 9.102 464 646 ... h 0.461 538 461 538 ...

EXAMPLE 3F-4 Writing a fraction as a recurring decimal

., 4 0
Write 7 as a decimal.

THINK WRITE

1 Write the fraction as a division problem.

0571428571
7)4.0°0"0°0°0°0"0°0"0

2 Work out the division. Include trailing zeros until you can
divide exactly without a remainder or you can see a pattern
in the digits after the decimal point.

3 Identify the pattern by showing one copy of the repeating Pattern in digits is 571 428.

digits.

4 Write the decimal with a line shown over the repeating digits. % =0.571428

9 Write each fraction as a decimal. Use a dot or
horizontal line to indicate which digits recur.

2 5 6 8
a g b % ¢ 7 d 7

7 2 1 5

| e ¢ fg g I3 h4§

— 10 You are offered 0.3 of this block of chocolate
or a piece that is % of the block of chocolate.

Which portion is larger? Show how you
worked this out.
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11 Jacey bought some lollipops for a car trip: ) ‘ - a
two raspberry, two apple, one cola, two ﬁ

watermelon and three strawberries and cream.

a  How many lollipops are there in total?
b Write the number of raspberry lollipops as £
a fraction of the total number of lollipops.

Write your answer to part b as a decimal.

Write the number of each of the other lollipops
as both a fraction and a decimal of the total number of lollipops.

12 When the denominator of a fraction is a power of 10, the fraction can be written

ININOSYIY ANV INIATOS WIT804d |

as a decimal without performing division; for example, % =0.7. Convert the given
fractions into tenths, hundredths or thousandths. Then write each equivalent fraction
as a decimal (see example).

1 3 7 Example
a 3 b 3 ¢ 20 P
4 11 2 14,2
4 1 2 5=57%2
d 3 € 30 f 3 g
13 1 .19 =10
g 20 h 3 150 ~08
.1 4 53 =
1 3 k 13 I 3500

13 Why is it possible to write the fractions in question 12 as fractions with denominators
of powers of 10?

14 Which of these fractions can be converted to decimals without first dividing?
For those that can’t, explain why.

3 11 5 19
a3 b 15 c % d 5

5 8 497 12
e 35 f 5 g 300 h 3
.7 . 7 6 103
i 3 i 9 k97 I s

15 Not all decimal numbers are less than one. Consider 8.605.
a  Write the number in place-value notation.
b To convert this decimal number to a fraction, what part of the number do you
need to look at?
¢ Write the decimal part as a decimal fraction and simplify as much as possible.

d Use your answer to part ¢ to write 8.605 in fractional form.

16 Write each decimal in fractional form. Remember to simplify as much as possible.

a 5.83 b 3.902 c 645

d 8.35 e 2.0008 f 3.9

g 12.88 h 1.706 i 40.375
i 1.73 k 3.15 1 26.842
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Salwa is making a teddy bear for a project at
school. She has 4.25 m and 1% m of material.
a Convert one of the measurements
so that they are both in the same form.
b How much material does Salwa have?
If she needs a total of 6 m of material,
does she have enough?

a Convert each of these fractions to a decimal

by dividing the numerator by the denominator.
iz i 2 iii 2 iv 2

b Comment on the pattern observed in part a.

¢ Assuming this pattern continues, write % and 2 as decimals without dividing.

d Check your answers to part ¢ using division.

Investigate the pattern of recurring digits with fractions that have a denominator
of 9. What do you find?

a Repeat the investigation described in questions 18 and 19 with another fraction.
b Can you find a further two examples of fractions with a particular denominator
that produce recurring decimals?

Lou scored 28 of her team’s

36 goals last week and 38 of her
team’s 46 goals this week. In which
week did Lou perform better?

Taree received the following scores
on her Science tests: Science at

32 e
work 3¢; Solids, liquids and gases
ELIN . : 3. ond
45, Separating mixtures z;; an
Forces and motion g;.

Convert each of her test scores to

a decimal number and then place
them in ascending order.

Write three fractions between 0.75 and 0.82.

: . 1 2
Write three decimals between 5 and 3.

Consider this list of fractions: 33, 313, 315, 30z, 33.

Which fraction is closest to 3.82?

i Reflect
Write each list of numbers in ascending order. Why are powers of ten important
a Tlo’ %3 %’ 0.62, 0.08, %, 1.05, ;76‘ when converting between

: i ions?
37 61 12 s8 5 decimals and fractions™

b 2.21,0.28, 5.6, 2, 55, 0.82, 537, 2%
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3G Understanding percentages

You will have seen and heard references to percentages
before. For example, a reservoir is at 63% capacity or a bank
offers an interest rate of 3.2% on your savings. What is a
percentage? Let’s look more closely at what this word means.

1 Each of these two squares has been divided into
100 smaller squares. Count the number of smaller - .
squares that have been coloured, and then copy and Figure A Figure B
complete these sentences.
a Infigure A, out of the 100 squares have been shaded.
b In figure B, out of the 100 squares have been shaded.

2 Each amount found in question 1 is called a percentage. The term ‘per cent’ means
‘for every one hundred’ or ‘out of 100’. The symbol for percentage is %. So 17% means ‘17 out of 100’.
What percentage of the square has been shaded:
a in figure A? b in figure B?

3 Count how many squares are not shaded in each figure. What percentage of the square has
not been shaded:
a in figure A? b in figure B?

4 Look again at figure A.
a  What percentage of figure Ais: i shaded? ii not shaded?
b Add these two percentages together. What do you find?

KEY IDEAS

> A percentage is used to show how part of an amount is related to the total amount.

» The term ‘per cent’ means ‘for every one hundred’ or ‘out of 100’. The symbol for
percentage is %.

> A percentage may be written as a fraction with a denominator of 100.
For example, % = 17%.

> If a fraction does not have a denominator of 100, find an equivalent fraction that does.

9 _ 9 . 4_ 36
For example, 75 = 55 X 3 = 199 = 36%.
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EXERCISE 3G Understanding percentages

1 What percentage of each square has been shaded?

a b c

2 Write the percentage of each square in question 1 that is unshaded.

5 Writing a percentage as a fraction with a
EXAMPLE 3G-1 denominator of 100

Write 27% as a fraction with a denominator of 100.

THINK WRITE

Write the digits in the percentage as the 27% = 27
numerator over a denominator of 100. 100

3 Write each percentage as a fraction with a denominator of 100.
a 7% b 19% c 43% d 57% e 3% f 63%
g 11% h 91% i 79% i 21% k 99% I 33%

EXAMPLE 3G-2 Writing a percentage as a fraction in simplest form

Write 48% as a fraction in simplest form.

THINK WRITE
1 Write the digits in the percentage as the numerator over a 48%, = 48
denominator of 100. 100
48 12

2 To simplify the fraction, look for common factors. Divide

both the numerator and denominator by the highest 10025
common factor of 4.
3 Write the answer. =12

25
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4 Write each percentage as a fraction in simplest form.

a 64% b 18% ¢ 27% d 80%
e 5% f 95% s 10% h 45%
i 60% i 7% k 35% 1 88%

- Writing a fraction with a denominator of 100
EXAMPLE 3G-3 as a percentage

.19
Write 15 as a percentage.

THINK

The denominator of the fraction is 100, so write the digits of
the numerator as the percentage.

WRITE

o= 19%

5 Write each fraction as a percentage.

23 78 35 99
100 b 156 ¢ oo d 150
13 7 82 4
€ oo f 0 T h 15

EXAMPLE 3G-4 Writing a fraction as a percentage

.. 3
Write 5 as a percentage.

THINK

1 Multiply both the numerator and denominator by 20 to
create an equivalent fraction with a denominator of 100.

2 Write the digits of the numerator as the percentage.

WRITE

= 100
= 60%

| AJIN3INT4 ANV INIONVLSHIANN

6 Write each fraction as a percentage.

9 p ol 3
a 79 50 ¢ 3
17 3 5
d 35 e 3 f 35
12 46 . 18
g 20 h 35 I 350
. 1 160 40
I3 k350 I 500

¢) NOTE First findan
equivalent fraction that
has a denominator of 100.
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What percentage of this figure has been shaded?

THINK

1 Count the number of sections that are shaded,
and the total number of sections.

2 Write the proportion of the figure that has been
shaded as a fraction.

3 Find an equivalent fraction that has a
denominator of 100.

4 Write the fraction as a percentage.

WRITE

13 out of 20 sections are shaded.

13
20

_B
20
65

~ 100
65% of the figure has been shaded.

5
X3
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7 Complete these tasks for the shapes below.

i Count the number of sections that are shaded and the total number of

sections.

ii Write the proportion that is shaded as a fraction.

iii Find an equivalent fraction that has a denominator of 100.

iv. Write this as a percentage.

a b

AN/ NNNN/

8 What percentage of each figure has been shaded?

a b

1

I
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9 a Write the percentage eaten from each of the three pizzas (assume all pieces are
equal sized).
b Write as a percentage the portion of pizza not eaten from each tray.

¢ Write a brief explanation for a friend of how you calculated as a percentage
the portion of pizza that was eaten.

10 Find the percentage that remains if:
a Jordan eats 45% of a muesli bar
b Robert watches 18% of a movie
¢ Jayne reads 75% of a book
d Gerard drinks 67% of a bottle of lemonade.

11 Draw a grid of 100 squares and shade:
a 45% b 3% c 78% d 22%.

12 While downloading songs to his iPod, Geoff noticed a horizontal bar on the screen.
The bar’s shading changed according to what percentage of the song had downloaded.
a Draw a rectangle 10 cm long and 1.5 cm wide to represent the horizontal bar.
b i Why do you think you were instructed to draw the rectangle 10 cm long?
ii What will each 1 cm represent along the rectangle?
iii What will each 1 mm represent along the rectangle?
¢ Using the horizontal bar from part a, show how the bar would look when 15% of
a song has been downloaded.
d Draw four rectangles of the same dimensions as part a to show these percentages.
i 85% ii 38% iii 23% iv 96%

13 Match each jug with the percentage it has been filled.

'y "\\_ d S

e

\} § §

\\ / \ \
- i-/

A 20% B 5% C 85% D 45%

14 Write a percentage to describe each situation by first finding an equivalent fraction
that has a denominator of 100.

a four students out of ten are blonde b 18 people out of 20 come to a party
¢ 2 people out of 50 miss the train d one person out of five walks to school
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Find the percentage that remains in each situation.

a Renee finishes six out of ten homework problems.
b Elise eats 35 out of 50 M&M’S.

¢ Xavier completes 7 out of 20 levels on a game.

d

Peter uses one out of four spare batteries. #

Use percentages to estimate how full each object is. o

a b c

Reuben is having difficulty understanding how

it can be that these two containers are both 50%

full, yet the volume of liquid in each is different.

Explain the relationship between the volume |
and the percentage of liquid in the containers. s

J

Percentages can be more than 100%. This can only
happen when it is possible to have more than the whole amount.

a If 200% means double the whole amount, what does 300% mean?
b To write 100% as a number, first write it as a fraction: 100% = % =1.
Use this method to write each percentage as a number.

i 200% ii 300% iii 400% iv 150%

A Greasy Joe’s hamburger has about 450% of the daily recommended fat intake.
a  Write this percentage as a number.

b If you decide to get chips with the burger, the meal would have 5.25 times the
amount of the daily recommended fat. Write this amount as a percentage.

To write a percentage as a fraction, the digits | % 1 -
become the numerator and the denominator is 370 =100 223% =3%
100. Consider these examples showing percentages — 1. 100 o7

that involve fractions. ? i = %0
Look at the original percentage and the final =5 %10 - i; = lio
answer. Write a short cut method to convert a = ﬁ 671
percentage containing a fraction to a fraction. B 37 % 100
Convert these percentages into fractions in S
simplest form.

a 3% b 5% ¢ % d 3%

e %% 3% g 5%  h g% | Reflect

i 4% i 7% k 18%% 1 103% i Howis the number 100 important

i when working with percentages?
m9% n 8% o 3% p 4% S °
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3H Converting between fractions,

L N SN U A W N

decimals and percentages

Write your answer to question 3 as an equivalent fraction with a denominator of 100.

How many balloons are there in total?
How many red balloons are there?

Write the number of red balloons as a fraction of the total number of balloons.

Write this fraction as:  a a percentage b a decimal.
What do you notice about your answers to question 5?
Complete this table.

Write a sentence describing the relationship

between percentages and decimals. Red

Stephanie said that 2 out of 10 balloons Purple
were purple, Maria said that 20% were Yellow
purple and Ben said that 0.2 were purple. Green

Explain how they are all correct.

KEY IDEAS

Percentages, decimals and fractions are all closely related. . o
A short cut is to divide by 100.

For example,
fraction with a denominator of 100 and then write this as a 23% =23 = 100 = 0.23.

To write a percentage as a decimal, write the percentage as a

decimal. For example, 23% = % =0.23.

To write a decimal as a percentage, write the decimal as a A short cut is to multiply by

proportion of a whole amount or 100%. For example, 100. For example,

0.65 = 0.65 X 1 = 0.65 X 100% = 65%. 0.65 = 0.65 x 100% = 65%.

Alternatively, write the decimal as a fraction with a denominator of 100 and then

write this as a percentage. For example, 0.65 = % = 65%.

To write a fraction as a decimal or percentage, it is easier to write the fraction with

a denominator of 100 first if possible. For example, % = % =0.75 = 75%.
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EXERCISE 3H Converting between fractions, decimals

and percentages

EXAMPLE 3H-1 Writing a percentage as a decimal

Write 37% as a decimal.

THINK WRITE

1 Write 37% as a fraction. 37% = %

2 Divide the numerator (37) by the denominator (100). =37+ 100

3 Write your answer. Show a digit before the decimal point. =0.37
There are zero ones, so write 0.

1 Write each percentage as a decimal.

a 46% b 13% ¢ 99%
d 25% e 20% £ 50%
| g 5% h 8% i 1%

EXAMPLE 3H-2 Writing a decimal percentage as a decimal

Write 6.25% as a decimal.

THINK WRITE

1 Write 6.25% as a fraction. 6.25% = %

2 Divide the numerator (6.25) by the denominator (100). A short =6.25+ 100
cut to dividing by 100 is to ‘move’ the decimal point two places = .u925
to the left.

3 Insert a placeholder zero in the ‘empty’ space (tenths place). =.0625

4 Write your answer. Show a digit before the decimal point. =0.0625

2 Write each percentage as a decimal.

a 23.84% b 19.65% c 46.7%

d 3.09% e 567.4% f 0.467%

g 12.895% h 73.28% i 200.5%
I i 10.92% k  404.04% I 0.0101%
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EXAMPLE 3H-3 Writing a decimal as a percentage

Write each decimal as a percentage. a 0.36 b 0.872
THINK
a 1 Write 0.36 as a proportion of a whole amount (0.36 X 1).

A whole amount can also be shown as 100%.

Multiply 0.36 by 100. A short cut is to ‘move’ the digits
two places left, or the decimal point two places right.

WRITE

a2 036=0.36x1
=0.36 x 100%
=36%

b 1 Write 0.872 as a proportion of a whole amount b 0.872=0.872 %1
(0.872 x 1). A whole amount can also be shown as 100%. =0.872 x 100%
2 Multiply 0.872 by 100. A short cut is to ‘move’ the decimal = 0.37}2
point two places right. = 8729,
[ 3 Write each decimal as a percentage.
a 0.28 b 0.88 ¢ 0.15 d 0.62
e 046 f 0.72 g 0.09 h 0.04
4 Write each decimal as a percentage.
a 0.518 b 9.02 ¢ 0.105 d 0.7
e 21.5 f 8.4l g 7.1 h 0.009
| i 3.001 i 5 k 0.176 54 1 0.000 045
EXAMPLE 3H-4 Writing a fraction as a percentage
Write each fraction as a percentage by first converting to a decimal.
a g b % (correct to two decimal places)
THINK WRITE
a 1 Write the fraction as a decimal by dividing the numerator a § =5=+8
by the denominator. =0.625
2 Write the decimal as a percentage. =0.625 x 100%
3 Multiply 0.625 by 100. =62.5%
b 1 Write the fraction as a decimal. The decimal is recurring, b % =1<6
so have the pattern repeat to at least five decimal places. =0.166 66 ...
2 Write the decimal as a percentage. =0.166 66 ... X 100%
3 Multiply 0.166 66... by 100. =16.666 ...%
4 Round to two decimal places. =16.67%
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Write each fraction as a percentage by first converting to a decimal.

3 1 7 21
a 3 b z TS d 7
7 5 6 9
e 3 TS g 15 h %

Write each fraction as a percentage correct to two decimal places.

a b c 2 d
f

S 3w
|= =le

6
3
13

Ol W

e h

g

—
]

Check your answers to questions 5 and 6 with a calculator.

Eclectus parrots are found in north-eastern Australia. The male is green and the
female is red and blue.

a  Write the number of male parrots pictured as a fraction of the total number of
parrots.
b What percentage of the group is:
i male? ii female?

¢ Write each answer to part b as a decimal.

N[ =

Copy and complete the table at right to show the 0.25

equivalent forms of each amount. 50,

Lachlan scored 18 out of 25 on his first test and
23 out of 30 for his next test.

W=

0.125
a Calculate what percentage he scored for his
62.5%
first test.
b Calculate what percentage he scored for his é
second test. 04
¢ Which test did Lachlan perform better on? 501

Explain your answer.

Create your own incomplete table like the one in question 9 with fraction, decimal
and percentage equivalents of given amounts. Swap with your classmates and work
out the missing values.
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12 What proportion of this season’s sunglass collection has been sold?

Write the answer as a:

a fraction (in simplest form)

b decimal
¢ percentage.

13 Melbourne’s total water storage in December 2000
was 62.2% of full capacity. However, in December
2009 it had dropped to 37.8%. Calculate the
difference between these two values as a:

a percentage
b fraction (in simplest form)

¢ decimal.

14 During the stocktake sale, the price of certain items are reduced by 47%.
a  Write this percentage as a fraction.
b What fraction is an item being sold for?

15 The elements that make up the Sun are listed
in the table.

a  Write the percentage of H as a fraction and a H (hydrogen) 21.0%
decimal He (helium) 27.1%
b If Fe and Mg are metals, find how much of o | 0.97"
the Sun is made of metal and write it as a: oxygen .
i percentage C (carbon) 0.40%
i decimal Si (silicon) 0.099%
iii fraction. N (nitrogen) 0.096%
¢ What do the Mg (magnesium) 0.076%
percentages Ne (neon) 0.058%
for the listed
S (sulphur] 0.040%
elements
add to? Fe (iron) 0.014%
Why do you
think this

might be?
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Eliza had cycled

496 km of the
gruelling 620 km
Great Victorian
Bike Ride. What
percentage of the
ride did she still have
to complete?

a  Write three fractions
between 0.1 and 11%.

b Write three percentages
between 0.716 and %.

¢ Write three decimals between % and 89%.

Write each percentage as a decimal.
(Hint: change the fractional part into a decimal
first and then convert the percentage to a decimal.)

a 12:% b 287% ¢ S5% d 205%
175% f 8%% g 75% h 21%%

For example,
373% = 37.5% = 0.375.

Laura and Rosie were comparing their working of a particular problem. They were
required to convert 17%% to a decimal. Their setting out is slightly different; however,
both methods produce the same result. Comment on whether the answer and setting
out of each is correct.

Laura Rosie
1 1
773%:77,725% 17§%=17.125%
17.125 _ 17125
“ 100 100
_17.125 1000 = 17125 + 100
100 =~ 1000 =0.171 25

17125
" 100000
=017125

Nick is able to hit the centre of a dartboard with an accuracy rate of 0.165, while
Phil’s accuracy rate is 15%%. Who has a greater chance of hitting the centre on their
next attempt?

Write each list of amounts in descending order.
a 12.8%, 2%, &, 0.249, 3, 0.4231 : _

5 ; 0 i How are decimals, percentages
b 3853%, 3.826, 35, 388%, 3.87, 317 i and fractions related?
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31 Calculating percentages

The price of this surfboard is to be discounted by 15%.
Think about how you can work out the discount as an amount of money.

1 Copy this 10 X 10 grid.
a Shade 15% of the grid. Remember that
15% means ‘15 out of every 100’

b How many of the smaller squares does

15% represent?

¢ Copy and complete this statement: 15% of

100 equals .

2 a Draw two more 10 X 10 grids and show
what 15% of 200 is equal to.
b What is 15% of 200?

3 a Explain how you could show 15% of 600 using 10 X 10 grids.
b What is 15% of 600?

The statement ‘15% of 600 equals’ can be written as the multiplication problem
15

100 X 600 =.

4 Calculate 11750 %X 600. Compare the result to your answer for question 3b.

5 What dollar amount is the surfboard discounted by?

6 What is the sale price of the surfboard?

KEY IDEAS

> To find the percentage of an amount, follow these steps.
1 Convert the percentage to a fraction.
2 Replace ‘of” with a multiplication sign.
3 Write the amount as a fraction with a denominator of 1.
4

Work out the calculation and write the final answer in the correct form.
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EXERCISE 31 Calculating percentages

EXAMPLE 3I-1 Calculating a percentage of an amount
Calculate 12% of $160.
THINK WRITE
1 Write the percentage as a fraction and replace ‘of” with “X’. 12% of $160
Write the dollar amount as a fraction with a denominator _ 12 y 160
of 1. 100 1
. 12 160°
2 Cancel 100 and 160 by dividing both numbers by 20 = X =2
(shown in green). 1001
_12.8
==X —
5 1
3 Multiply the numerators together and then multiply the =96
denominators together. 5
4 Divide the numerator by the denominator to convert the =96+5
fraction to a decimal (correct to two decimal places). =$19.20
Write your final answer in dollars.
1 Calculate each of these.
a 5% of 3900 b 10% of 120 ¢ 20% of 520
d 50% of 80 e 15% of 50 f 90% of 20
g 60% of 65 h 75% of 16 i 25% of 400
i 80% of 600 k  40% of 500 1 100% of 132

2 Calculate each of these.
a 12% of $40

17% of $450

11% of $500

15% of $1326

8% of $8750

9% of $1870

22% of $6750

20% of $19.90

25% of $35.80

AJIN3INT4 ANV INIONVLSHIANN |
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EXAMPLE 31-2 Calculating a decimal percentage of an amount

Calculate 7.5% of 330.

THINK WRITE
1 Write the percentage as a fraction and replace ‘of” with “x’. 7.5% of 330
Write the amount as a fraction with a denominator of 1. _15 y 330
100 1
L 7.5 330"
2 Cancel 100 and 330 by dividing both numbers by 10 = 0100 X T
(shown in green). 75 3
10 1
3 Multiply the numerators together and then multiply the _ 2475
denominators together. 10
4 Divide the numerator by the denominator to convert the = 2475
fraction to a decimal.

3 Calculate each amount. Write your answer as a decimal.

a 2.5% of 180 b 5.5% of 70 ¢ 75.8% of 120
d 20.4% of 150 e 42.8% of 65 f 17.5% of 1650
g 5.3% of 960 h 16.8% of 150 i 85.2%of 95

i 17.6% of 120 k 12.5% of 99 I 10.2% of 78

EXAMPLE 3I-3 Calculating a percentage and writing the result as a fraction

Calculate 15% of 63.
THINK WRITE
1 Write the percentage as a fraction and replace ‘of” with “x’. 15% of 63
Write the amount as a fraction with a denominator of 1. _ 15 y 63
100 1
- _ 5 63
2 Cancel 15 and 100 by dividing both numbers by 5 = 100 x 1
(shown in green).
_3 .63
20 1
3 Multiply the numerators together and then multiply the _ 189
denominators together. 20
4 Convert the improper fraction to a mixed number. = 9%
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Calculate each amount. Write your answer as a fraction.

a 7% of 980 b 56% of 120
d 12% of 120 e 21% of 320
g 29% of 40 h 35%of 125
i 49% of 170 k 92% of 320

A survey showed 92% of commuters were not satisfied with public transport.

a If 6500 commuters took part in the survey, how many people were not satisfied

with the public transport system?

16% of 360
85% of 950
63% of 225
I 45% of 225

I o}

b How many of the 6500 commuters were satisfied with the system?

Calculate each of these.

a 110% of 40 b 105% of 70
d 250% of 160 e 120% of 8.9
g 165% of 90 h 220% of 140

This laptop has a recommended price of
$2199. A store has a sale offering 30% off.

a Calculate the value of the discount.

b Subtract this from the original price to find
the sale price of the item.

¢ If you could only spend $1500 on a new
laptop, would you be able to buy this?

A camping store has discounted its tents by 20%.

¢ 300% of 15.2
f 460% of 98
i 180% of 630

a Calculate the discount on a tent that normally retails at $570.

b What is the sale price of the tent?

Look at the percentage problems and your answers to question 6.

a  What you notice about each percentage?

b Compare each answer to the corresponding original amount.

Sevi checks two stores for a new enclosure for her pet snake.
‘Ripper Reptiles’ has enclosures that were originally priced at $600

discounted by 18%. ‘Enclosed’ stocks them for $650
discounted by 25%.
a  What is the value of the discount at each store?
b What is the new price of the enclosure

at each store?

¢ Which store should Sevi buy the
enclosure from?
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11

12

13

14

15

16

17

18

Angus read that the human body contains 65% water, 18% protein, 10% fat,

6% minerals and vitamins and 1% carbohydrate. Find the mass of each component
in people of the following weights.

a 45kg b 63kg ¢ 98kg

A food store decides the prices of items by marking up (or increasing) the wholesale
price by 25% and then rounding up to the next 5 cents. Calculate the final price of
items with these wholesale prices.

a $2.99 b $1.02 c $5.85
d $7.34 e $1.37 f 95¢c
Many items that you buy include a goods and service tax (GST). This means that

10% is added to the cost of most goods and services.
The items listed have not been taxed yet. For each item:
i find the amount of GST to be added
ii find the price it will be sold for.

a §$1199 Notebook b $209 calculator

¢ $499 Nintendo Wii console d  $2.99 packet of biscuits

e $29.99 DVD f $54 backpack

From question 13, what do you notice about the amount of GST in relation to the

original price? Write a sentence describing a shortcut to finding 10% of a price.

Each of these quantities is to be decreased by a given percentage.

Calculate: %
i the amount each value has been decreased by S
ii the new value. ’

a §$580 by 12% b $4500 by 25%

¢ 42.2 km by 5% d 8.6 L by 10%

e 148 kgby 15% f 176 kg by 20%

This snorkelling set has been reduced by
30%. If the original price was $79.98, what
is the sale price, correct to the nearest cent?

Explain why it is possible to have a 200%
increase in price, but not a 200% reduction
in price.

In the past year, the price of a 1-L carton
of milk has increased by 6%.

a If the price was $2.50 last year, what amount has it increased by?

b What is the new price of a 1-L carton of milk?

¢ Write the new price as a fraction of the previous year’s price, in simplest form.
d Write the fraction found in part ¢ as a percentage.



ININOSVIY ANV INIATOS W3IT408d |

19

20

21

22

23

24

31 CALCULATING PERCENTAGES 175

Andy was required to mark prices up by
25%; however, some of the final prices are

incorrect. Check Andy’s prices, comment a $4.99 $6.20
on how the mistakes may have occurred b $2.06 $2.60
and what the correct values should be. c $2.89 $3.60
Meredith is impressed at how quickly d $3.70 $3.70
her mother can mentally calculate e $0.80 $20.80

percentages. One of her mother’s
strategies is shown below.

To obtain 10%, divide the amount by 10.

This is because 10% can be written as 11*0

So 10% of 72 is 7.2 (since 72 = 10 = 7.2).

You can extend this idea to find other values. For example, to find 20% of an amount,
find 10% and then double the value. Use this logic to copy and complete these
sentences.

a To find 5% of an amount, first obtain 10% and then the value.
b To find 30% of an amount, first obtain 10% and then the value.
¢ To find 40% of an amount, first obtain 10% and then the value.

Explain how you would obtain 1% of an amount and 50% of an amount.

Question 15 requires two calculations to find the Sale price = 80% of $570
final reduced value. When only the new (reduced) 80 570
value is required, an alternative method can be used. 1007 1
Consider the tent in question 8. It had been reduced =8 x 57

by 20% so the percentage to be paid is 80%. = $456

(100% — 20% = 80%.)
Use the method shown in the box to obtain the reduced values in question 15. How
do these values compare with your original answers to question 15?

Use a similar strategy to that shown in question 22 to explain to a friend how to
calculate the new price of an item after GST has been added.

Work with a partner and use the results obtained in questions 20 and 21 to devise a
strategy to calculate each of these percentages of an amount.

a 15% b 13%
c 55% d 80%

Reflect

Why are percentages useful?



176 CHAPTER 3: DECIMALS AND PERCENTAGES

Create a summary of this chapter using the key terms below. You may like to write a paragraph, create a

concept map or use technology to present your work.

decimal number
decimal fraction

place value

3A p

3A p

3B p

3C p

3D p

3D p

decimal place
rounding
placeholder zeros

What is 13.054 872 6 rounded to
three decimal places?

13.0 13.054
13.055 13.0549

Which statement is false?
12.345 > 12.309
183.506 < 183.099
48.2189 < 48.950
22.4>22.056

Which has the smallest answer?
1.568 + 6.238 — 4.22
1.456 +0.853 + 1.0899
10.9856 — 7.53 + 2.2
11.236 — 4.2689 — 3.0501

What is 6.04 x 2.1?
1.2684 12.684
126.84 1268.4

What is 8.21 + 4?
2.0525 2.21
421 32.84

If 10 apples cost $9.85, how much
would six apples cost?

$0.985 $1.64
$5.91 $16.42

trailing zeros
best buys
terminating decimal

3E p

3F p

3F p

3G p

36 p

36 p

3H )

3H p

3H )

31 p

recurring decimal
percentage
discount

Which has the largest answer?
23+0.4 48 +1.2
60.5+1.1 15+0.3

What is é written as a decimal?
0.2 0.5 1.5 0.15

What is 0.26 as a fraction in simplest
form?
13 26

026 B o - 26%

What percentage of
this figure is shaded?

2% 5% 50% 1 62.5%

What is 48% as a fraction in simplest

form?
48 24 12
100 5 0.48 75

What is 2% written as a percentage?
9% =% O 45% 1 180%

The fraction % can also be written as:
78% 7.8 0.75 87.5%

What is 64.5% written as a decimal?
0.645 64.5
0.0645 64500

What is 0.1265 written as a percentage?
0.1265% 12.65%
1265% 126500%

What is 25% of 220?
5500 245 195 55



3A p

3A p

3A )

3B p

3C p

3C p

3C p

3D p

3D p

3D p

What is the place value of the digit 7 in
each number?

10.578
0.000 517

2.075
16.794

For each number:
write the number of decimal
places
round to two decimal places.
1589.231 57 12.709 66
0.9286 152.875964 3

Place this list in descending order.

12.5089, 12.8905, 18.0958, 12.0985,
10.9852

Calculate:
23.25+ 84.15+ 13.06
1.025 + 3.508 + 4.999
14.562 — 12.869
5.239 = 2.506 + 1.5555

Calculate:

12.63 x 100 15.3298 x 10

4.2 x50 3.047 x 200
Calculate:

0.7%x0.3 0.9 x0.04

1.1 X 0.08 0.08 x 0.04
Calculate:

25.8 x 0.1 46.8 x 0.01

6.5x72 423x1.9
Calculate:

78.94 = 10 1256.359 = 100

124.56 = 10 189 765.6 + 1000
Calculate:

18.654 ~ 2 94.56 - 6

148.63 = 5 32745+ 8

Evie considers two packs of cheese:

500 g for $7.80 and 700 g for $12.60.
Calculate the value of 100 g of each
product.

3E p

3F p

3F p

3F p

36 p

36 p

3H )

3H )

3H p

31 p

31 p

3 CHAPTER REVIEW

Which product is the best buy?
Explain.

Calculate:
6.2+0.5 0.75+0.2
8.62+0.4 0.0081 = 0.05

Write each decimal as a fraction in
simplest form.

0.75 0.18 0.489 0.003
Write each fraction as a decimal.

87 117 3 7

100 1000 10 100

Write each fraction as a decimal.
16 19 15 3

25 50 20 8
Write each percentage as a fraction:
with denominator of 100
in simplest form.
49% 22% 75% 5%

What percentage of a pie remains if
Caleb eats 23% and Hogan eats 31%?

Write each decimal as a percentage.
0.56 0.08 1.79 0.2748

Write each percentage as a decimal.
78% 46.5%
9% 10.679%

Write each number as a percentage.

3 7 3
5 § 1 %

Calculate each amount.

10% of 450 30% of 500
45% of 300 85% of 650
6% of 1499 41% of 347

Calculate each amount.
272% of 550 km
34.75% of 950 g
5.8% of $120
16.2% of 450 L
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Questions 1 and ~ refer to 164.506 483 2. If eight DVDs cost $47.92, how much do ten
?
What is the place value of the digit 0? DVDs cost:
() hundreds () tens
(O tenths () hundredths Which option to buy tea bags is better value?
Round the number to two decimal places. () 10 for $1.77 () 25 for $2.98
() 50 for $4.08 () 100 for $7.48
Which list is written in ascending order? Which option is the best buy for milk?
(D 1.26,1.623, 1.86, 1.88 CD0.6Lfor$1.98 (D 1L for$2.98
() 2.1, 2.89, 2.506, 2.4896 () 2L for $5.92 () 3 L for $8.90

() 8.0175, 8.454,9.9, 8.64

) 3.84.3.501. 3.1133. 3.005 What is% as a decimal number?

What is 8.605 —2.077?

What is 0.875 as a fraction in simplest form?

875 825 175 7
Which is the correct setting out for the sum of % % % CS)
1.3, 4.06 and 0.008?
D 1.3 O 13 Questions 15—17 refer to this information.
4.6 4.06 Chelsea wants to buy some tights. One store is
*08 + 0.008 selling three pairs for $9.99 or $3.99 each. Chelsea
— O has $35.20 and buys as many pairs as she can.
D 1.03 D 1.300
4.06 4.060 How many pairs of tights can she buy?
+0.008 +0.008

How much money does she have left
Andrew, James and Mark want to buy a new Y

kettle. If Andrew has $16.55, James has $13.20 afterwards?
and Mark has $12.60, how much more money $1.24 $5.23 $29.97 $33.96
do they need to buy this kettle for $49? O O o O
S On average, how much did each pair cost?
$3.00 $3.33 $3.40 $8.49
What is 1.26 X 0.55? ) ) ) )
g 0.693 £ 0.0693 Which diagram is 40% unshaded?
1.2655 D181 - -
What is the cost of 3 m of material if the price
is $5.99 per metre?
) )

What is 0.548 + 0.2?
) 0.1096 0274

D 1.096 D 274 YANAV VAV V4




An 18-carat gold necklace is made of 75%
gold, 12.5% silver and the rest is copper.

What percentage of the necklace is copper?

Melinda notices that three out of every ten
passing cars are red. What percentage of cars
that pass are not red?

%

. 52 .
Enrique scored a mark of g5 on his maths test.
What is this as a percentage?

What is 59.23% written as a decimal number?

Which list correctly shows the numbers 45%, %,
0.76, %, 0.12 and 9% in descending order?

(D £,0.76, 45%, 1, 0.12, 9%
(D 0.76, 3, 45%, 0.12, 3, 9%
D 9%, 0.12, 3, 45%, 0.76, 1
(D 45%, 0.76, 2, 0.12, 5, 9%

Rob, Carina, Belinda and Mario want to buy
Alicia a bunch of white roses for her birthday.
Rob has $10.35, Carina has $8.25, Belinda has
$9.90 and Mario has $10.80. How much money
do they have altogether?
Their local florist, Fantastic Flowers, has white
roses for $2.99 each. How many can they buy?
How much change will they have left over?
Fantastic Flowers has a special offer, that if you
buy a dozen white roses you get a 25% discount.
How much would a dozen white roses cost
without the discount?
How much would they cost with the discount?
Mario bargains with the storekeeper and manages
to buy 18 white roses for a 37%% discount.

What is 35% of $620?

What is the sale price of an item that costs
$49.99 before it is discounted by 25%?

) $12.50 ) $24.99
(D $37.49 ) $1249.75
Questions 26 and 27 refer to this information.

Michelle plans to buy 25 cupcakes. Her local
bakery sells cupcakes for $2.10 each. The closest
supermarket sells 10 cupcakes for $14.99.

If the bakery has a 30% off everything sale,
how much would it cost to buy 25 cupcakes?

) $52.50 ) $36.75
() $31.48 D $15.75

If the supermarket has 20% off bakery
items, how much would it cost per cupcake if
Michelle bought three packets?

() $35.98 ) $1.50

) 8$1.20 ) $1.05

Convert this percentage to a decimal.

How much would 18 white roses cost without
the discount?

What is 37.5% of this amount?

How many decimal places does this number
have? Round this number to two decimal places.
Find how much Mario paid for the flowers and
the amount of change left over.

If the change was divided

evenly between Rob, Carina, >

Belinda and Mario, how much
would they each get?

(Round your answer to the
nearest cent.)
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CONNECT

0 00000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000sscsssssssss

And the winneris...

0 00000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000sscsssssssss

Gymnastics is an exciting sport to watch. However,
the scoring system means competitors and
spectators must wait for the results to be calculated.

How are decimals used in finding a gymnast’s final
score?

Gymnasts are rated on how difficult their routine
is and their execution how well they perform it).
Two judges decide the degree of difficulty and six
independent judges rate the execution of the routine.

For your investigation of gymnastics, follow these steps.
* |dentify the smallest and largest execution scores for each gymnast.

* Compare the maximum total execution score possible with the actual score awarded by the judges.
* Work out the average execution score for each gymnast.

e C(alculate each gymnast’s final score.

Rank each player within the team.

* C(alculate the overall team score.

* C(alculate the cost of materials for the team’s outfits.

e (alculate the scores for the opposing team.

* Decide which team has won the championship.

* (onvert each player’s final score to a percentage.

sesesesesesesesesssesesesesecssssecssssssscesscssssssssssssns




3 CONNECT

Two teams are competing in the championships. These are the results for Team Carello.

Antonia 2.9 9 8.5 9.7 8.8 9.6 8.6
Francesca 2.4 s Is 8 7.6 6.9 8.2
Olivia 2.1 6.5 2.2 8.3 7.6 6.4 6.7
Lorena 1.9 8 8.8 8 8.2 ’.9 8.2

These steps describe the scoring system.

1 Determine the degree of difficulty.

2 Obtain an execution score out of 10 from each of the six judges.

3 Discard the highest and lowest of the six execution scores.

4 Find the average of the remaining four scores.

5 Multiply the average of the scores by the degree of difficulty.

6 Add each team member’s final score to find the team’s total score.

Diving is another sport involving a specific scoring system. A further task is to investigate the scoring
system of diving and compare it to the scoring system for gymnastics.

Completethe 3 CONNECT  worksheet to
show all your working and answers to this task.

You may like to present your findings as a report.
Your report could be in the form of:

* aposter
¢ an Excel spreadsheet
¢ aPowerPoint presentation

e other (check with your teacher].




INTEGERS AND
THE CARTESIAN
PLANE

4A Understanding negative numbers 4E Introducing the Cartesian plane
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4B Adding integers 4F Negative numbers and the Cartesian

o plane
4C Subtracting integers

L . , 4G Interpreting graphs
4D Simplifying addition and subtraction of

integers
ESSENTIAL QUESTION

Sea level or the ground floor is often referred to as
zero. How could you describe numbers lower or less
than zero?




Are you ready?

Consider this number line. Questions 8-10 refer to the number

I T T T T T line below.
0 2 4 8 10

What number is missing on the scale?

Consider this number line. ) . .
. . What number is 2 units to the right

0 9 12 18 24 of 6?

Which set of numbers could be used to A2 B 4 c 6 D 8
complete the scale?

A 2,3, 13,19 B 3,6,15,21
C 3,6,16,22 D 6,8,15,22

What number is 3 units to the left
of 57

What number is 4 units to the left

List the positions of the points shown
p p of 47

on this number line.

B C Plot the point A at 3 and the point B
: at 0 on this number line.

[}
T
0

Write < (is less than) or > (is greater 0

than) to make these statements true.

a5 3 b0 9 Plot the point C at 1% and the point D

at % on this number line.
Which statement is not true?

A 4>14 B 8<10

C 7>4 D 11<21

Plot the point E at 0.8 and the point F
Which set of numbers is in order at 0.3 on this number line.

from smallest to largest?

A 3,8,15,7,21,11,25 T T T T T
02 04 06 08 1.0

B 3,7,8,11,15,21,25

€ 3,7,8,15,12,21,25 Dan walks at a steady pace. If he
D 3,6,7,11,20,17,25 travels 200 m in 4 minutes, what is
his speed?
A 800 m/min B 200 m/min
C 100 m/min D 50 m/min

Which set of numbers is in order
from largest to smallest?
A 0, 5,10, 15, 20, 25, 30

B 30,25, 20, 10, 15,0, 5 Calculate the speed of a train that
C 0,25,20,15,10,5, 30 travels 150 km in 3 hours.
D 30, 25, 20, 15,10, 5,0
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4A Understanding negative
humbers

In Antarctica, the average temperature at the South Pole in winter is —60°C
and in summer it is around —27°C. The numbers —60 and —27 are called
negative numbers.

1 How can you recognise that a number is negative?
2 Which number do you think is larger: —60 or —27? Give a reason for your answer.
Positive numbers are written with a + sign or no sign in front of the first digit.

3 Write three different examples of:

a a positive whole number b a negative whole number.
4 Whole numbers that are positive, negative or zero are called integers.

Write three different examples of an integer.

KEY IDEAS

> Negative numbers are always shown with a negative or minus sign (—) directly in front of
the first digit; for example, —37. This is read as negative thirty-seven or minus thirty-seven.

» Positive numbers are shown with a positive or plus sign (+) or no sign in front of the first
digit; for example, +42 or 42. This is read as positive forty-two or just forty-two.

> Whole numbers that are negative, positive or zero are called integers.

> Integers can be shown on a number line.

r— 1.1 1 T1 T T T T T T T T T T T T T T T 1
-10-9 -8 -7 -6 -5 -4 -3 =2 -1 0 +1 +2 +3 +4 +5 +6 +7 +8 +9 +10

> On a horizontal number line, positive numbers are shown to the right of 0 on the scale
and negative numbers are shown to the left of 0.

> Number lines can help you compare the size of integers. A number is larger if it is located
further to the right than another number. A number is smaller if it is located further to
the left than another number.
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EXERCISE 4A Understanding negative numbers

c
=
o
m
=
w
—
>
=
o
=
@
>
=
o
-n
-
c
m
=
()
—<

1 This number line shows whole numbers from —5 to +5.

T T T 1T 1T 1T T T T T T~
-5 =4 =3 =2 -1 0 +1 +2 +3 +4 +5
a From it, write three examples of:
i negative whole numbers ii positive whole numbers.
b Which whole number shown on the number line is neither positive nor negative?

¢ Copy the number line and mark a dot above each of these numbers on the scale.

i0 i 2 iii 4 iv =5 v =2 vi —1
d  Which number is larger in each pair of numbers? Use the number line to help you.
i 2and 4 ii 0and2 iii 0and -5 iv =2 and 4
v —5and 2 vi =2 and =5 vii 4 and —1 viii —1 and -2
e Which number is smaller in each pair of numbers?
i land3 ii 0and1 iii 0and —4 iv =l and 5
v 2and -2 vi —2 and -3 vii 3and —1 viii =4 and -3

EXAMPLE 4A-1 Comparing numbers

Copy and complete each number statement by writing < (is less than) or > (is greater than) in
the space provided. Use the number line to help you.
a3 =7 b -8 =5

~T1T 1T 17 T T T T T T T T T T T T T T T T T T
-10 -9 -8 -7 =6 -5 —4 =3 2 -1 0 +1 +2 +3 +4 +5 +6 +7 +8 +9 +10

THINK WRITE
a 1 Find the two numbers on the number a 3 1is positioned to the right of =7, so 3
line and compare their positions. is larger than —7.
2 Complete the statement with the correct 3>-7

symbol as read from left to right. (3 is
greater than —7.)

b 1 Locate the two numbers on the number b —8is positioned to the left of =5, so —8
line and compare their positions. is smaller than —5.
2 Complete the statement with the correct -8<-5

symbol. (=8 is less than —5)
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2 Copy and complete each number statement by writing < (is less than) or > (is greater
than) in the space provided.

a -4 6 b -5 -9 c 70
d 0 -3 e 2 -1 f -8 -9
s 6 —6 h -7 -1 i -4 -3

3 Which number is smaller in each pair of numbers?

AIN3INTd ANV INIONVLSYIANN |

a 20and —25 b —17 and —27 ¢ Oand-75
d Oand?38 e —69and —81 f =300 and —200
g —835and —853 h —2000 and —1000 i —444 and —4444

4 Copy and complete each number statement by writing < or > in the space provided.

a —40 30 b 0 -22 c —65 =55
d 78 -87 e 127 -134 f —500 0
g —120 —-170 h 248 —300 i —362 —326

5 Write each list of integers in ascending order (from smallest to largest).
a 4,-6,6,-2,0 b -13,10,-3,4,-15 ¢ —1,-2,1,-11,-12
d 16,-18,10,-5,5-9 e -20,350,-45-1,3  -7,-77,51,7,-37,-17

6 Most thermometers have scales that show positive and mp
negative temperatures. %0 ,
a  What is the temperature shown on this thermometer? w0 10/",C
b Is each temperature listed below higher or lower than 7 /!
the temperature shown on the thermometer? o ,'I
i 8°C ii 0°C iii —15°C  iv —8°C o ,’, 0°C
¢ Explain how you can tell whether a number is larger or v ,'I
smaller on the thermometer scale. m‘;'l
d Write three different values for temperatures that, - —10°C
compared to the one shown, are: "
i larger ii smaller. :OB
—20°C
7 List all the integers between —5 and +7. ECESR
e
8 List three integers that are between —45 and —25. Q

9 List five integers that are between —30 and 30. Write them in descending order.

10 Write an integer to represent each situation.

The temperature at a ski resort is 3 degrees below zero.
You have $360 in the bank.

The lift stops at the second floor below the ground floor.

e 6 TS

Lake Eyre is 15 m below sea level.

e The top of Mt Kosciuszko is 2230 m above sea level.

——

Your bank account is overdrawn by $28.
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11 The reference point on this number line is 0. Each integer can be described in relation
to this reference point. The integer —3 is 3 units to the left of 0 and the integer +5 (or
just 5) is 5 units to the right of 0.

-3 +5

10=0 =8 —7 =6 =5 —4 —3 <2 —1 0 +1 42 +3 +4 +5 46 +7 +§ +9 +10
a Describe the position of each integer from 0 on the number line.
i —6 i +8 i +2
iv =2 v —4 vi +4
b Which pairs of integers in part a are the same number of units away from 0 but on
opposite sides of the number line? These integers are called opposite integers.
¢ What is the opposite of each of these numbers?
i -9 i +7 iii =25
iv 10 v +99 vi =53
d List three different pairs of opposite integers.

12 One way to model integers is to use coloured counters.
Use one blue counter to represent +1 and one red counter to ‘ ‘
represent —1 (any two colours will do). 1 -l

Collect 10 blue counters and 10 red counters.

a To model positive numbers, use the blue counters. How many blue counters would
you use to model +2?

b What integer is modelled in each diagram?
900 i 9000
i OPOO® 900000

¢ Use the counters to model each integer listed below. Describe your model in

each case.
i +4 i =3 iii +7 iv =8
v =2 vi +5 vii =9 viii +10

d Think about how you could use the counters to model the .
number 0. Explain why having one blue counter and one :‘

1
red counter together models 0 and is called a zero pair. I\’_,'
(Hint: think about opposite integers.) zero pair

e Explain how this diagram models —3.

Zgan  ZgiaN
o0
1 h !
1 I !
\ I\ !
\_/\_/

Zero zero
pair pair
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13

14

f What integer is modelled in each diagram? (Remember to make zero pairs.)
' 900 XY
® 000

Zero pair
"90000 "900®

‘900 "90000

A group of King penguins and Gentoo penguins is

living in a specially designed enclosure at an Australian

aquarium. The temperature of their environment is

controlled between —10°C and —5°C.

a  Show these two temperatures on a number line.

b Which temperature is lower?

¢ The pool contains water kept at a temperature
of —7°C. Write the three temperatures in
ascending order (from smallest to largest).

d If the air temperature in the enclosure is —9°C,
would it be warmer or cooler to a penguin
leaving the pool?

Pressing a button on the panel inside a lift allows

people to travel to different floors in a building.

a How many levels does this building have?

b What is the highest level you can travel to in the
lift?

¢ What is the lowest level you can travel to in the
lift?

d If you enter the lift at ground level (Level 0) and

press the button labelled 3, what do you expect
to happen?

e If you enter the lift at ground level (Level 0) and press the button labelled —2,
what do you expect to happen?

f 1Is Level 1 higher or lower than Level —1? Give a reason for your answer.

¢ Which buttons move you the same number of levels from ground level but in
opposite directions?

h  Why do you think the buttons have been labelled as they are? Explain why this
lift panel has used negative numbers for some of the buttons. (Hint: ground level,
Level 0, is the reference level.)
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Automatic teller machines (ATMs) allow you to deposit and withdraw money from

your bank account.

a Katie checks her bank balance and sees that she has $100 in her account.

Write this amount as a positive integer.

b Katie’s bank allows her account to be overdrawn. This means that she can
withdraw more money than she actually has in her account. If she withdraws $120
at an ATM, how much does she owe the bank?

¢ Write her new bank balance as a negative integer.

In 1912, the luxury liner Titanic sank
on its maiden voyage after its hull
was damaged by an iceberg, which lay
mostly under water. For this question,
the water surface or sea level can be
chosen as the reference value of 0.
a The top of an iceberg reaches a
height of 5 m above sea level.
Write this value as a positive integer.
b The iceberg extends 30 m below sea
level. Write this value as a negative
integer.
¢ How tall is this iceberg?
(Hint: find the vertical distance
from top to bottom.)

d The wreck of the Titanic now lies 3800 m below sea level on the sea floor.
Write this value as an integer.

In financial terms, you are said to be ‘in the black’ if
you have money and ‘in the red’ if you owe money.
Some students either have money in their accounts

_ _ Paulo red $85
or owe money to a bank in the following amounts.
. , . Kamilla | black $98
a  Write each student’s bank balance as an integer.
. Amad black 135
b Who has the most money in the bank? ma ac $
Jessica | red $172

¢ Who owes the most money to the bank?

Integers can be modelled in many ways. For example, —4 can be modelled with four
red counters, or five red counters and one blue counter, or nine red counters and five
blue counters and so on. Describe three different ways each of these integers can be
modelled.

a +3 b -2
c —6 d +4
e 0 f -5 Reflect

Why do you need negative
¢ numbers?
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4B Adding integers

Collect 10 blue counters and 10 red counters (or use any two colours). A blue counter represents +1 and

a red counter represents —1.

1 Use six blue counters and two blue counters to model (+6) + (+2).
a How many counters do you have in total?
b What integer does this represent?
¢ Copy and complete: (+6) + (+2) = .

2 Use six blue counters and two red counters to model (+6) + (—2).
a  What integer does this represent?
b Copy and complete: (+6) + (—2) = .

Z@a  ZgaN
| I 1
v 4 4
S S

Ze1ro Zero
3 Follow the methods used in questions 1 and 2 to find the result for: pair pair
a (—4)+(+3) b (=4)+(=3) ¢ (Z3)+(+)) d (=5)+(+5)
4 Use the words positive and negative to complete these statements.
a Adding two positive integers produces a result that is
b Adding two negative integers produces a result that is
¢ Adding a positive integer and a negative integer produces a result that is either or
or zero, depending on the numbers involved.
KEY IDEAS
> Coloured counters can be grouped to model the Example A Example B
adding of two integers (see Example A). 000 :";":
» Grouping +1 and —1 (a zero pair) gives 0. The bt 0000
(-3)+(-2)=-5 (—2) + (+5)=+3

remaining counters show the result (see Example B).

> Adding a positive integer using a number line: number of units to move
start at the first number negative add (+2) positive
and move right. dll;echon ’: ’ | dn‘ection +6) + (+2)
E I T T T T Tt T i 4 AN
o1 @aunypls; +3 +4 +5 +6 +7 +8 +9 startat and move in the
(+6) + (+2) = +8. start  finish this number positive direction
> Adding a negative integer using a number line: number of units to move
start at the first number negative add (=2) positive
e T et direction | * direction #6) + (-2

E amol T T T T T i 4 AN
or example, +3 +4 +5 +6 +7 +8 +9 startat and move in the
(+6) + (—-2) = +4. finish  start this number negative direction
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EXERCISE 4B Adding integers

EXAMPLE 4B-1 Using counters to add integers

Use counters to model each calculation and find the result.

a (=5 +(-3) b (+3) + (=7)

THINK

a 1 Use five red counters to model —5 and three red
counters to model —3. Combine the counters as
one group to model the addition.

2 Since the counters have the same colour, the
total number of counters represents the result
of the addition. (8 red = —8.) Write your answer.

b 1 Use three blue counters to model +3 and
seven red counters to model —7. Combine the
counters as one group to model the addition.

2 Match a blue counter with a red counter to form
a zero pair. There are three zero pairs with four
red counters remaining.

3 The remaining counters represent the result of
the calculation. (4 red = —4.) Write your answer.

WRITE

‘90000

(=5) +(-3)= -8

' QO@®
Y WY
000
1 I| I| !
1 I| I| !
\! I\ I\ !
L <R <R <4

(+3) + (=7) = —4
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1 Copy and complete each number sentence using the diagrams provided.

a:....‘ b

(0)+(-Dh=___

- 9000000
0000

() +(+)=___

FN+(4H=__ )+ )=___

e‘. f
0000

)+EFH=___ )+ )=__
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2 Use counters to model each calculation and find the result.

a (+2) +(+3) b (=4)+(=3) ¢ (+3)+ (=D
d (+1) +(=6) e (=5)+(+8) 7D+ 9)
g (—8)+(+5) h (=2)+(—4) i (+6) +(-06)
i (=3)+(+4) k (=7)+(+7) I (+9) +(-9)

3 Use counters to model each calculation and find the result.

AIN3INT4 ANV INIONVLSYIANN |

a (+3)+(+5) b (=2)+(+7) ¢ (=9+HD
d (+6) + (+4) e (+3)+ (-5 f(=2)+(-6)
g (-1)+(=3) h (+9) + (-4 i (H+(+D
i D+ (7 k (+5) +(=5) I (-2)+(+2)

4 Explain how you tell by looking at the numbers to be added whether the result
will be positive or negative or zero.

EXAMPLE 4B-2 Identifying positive, negative and zero results

Decide whether the result of each problem will be positive, negative or zero.

a (+12) + (+17) b (=19) + (-13) ¢ (=23) +(+23)

d (=15) + (+11) e (=27) + (+35)

THINK WRITE

a Combining two lots of blue counters makes a a The result for (+12) + (+17)
result of blue counters. is positive.

b Combining two lots of red counters makes a result b The result for (—19) + (—13)
of red counters. is negative.

¢ Combining the same amount of red and blue ¢ The result for (—23) + (+23)
counters makes zero. is zero.

d Combining more red counters than blue counters d The result for (—15) + (+11)
means there are red counters left over when zero is negative.
pairs are made.

e Combining more blue counters than red counters e The result for (—27) + (+35)
means there are blue counters left over when zero is positive.
pairs are made.

5 Decide whether the result of each calculation will be positive, negative or zero.

a (~12) + (+9) b (+19) + (~19) ¢ (+23)+ (=21)
d (=30) + (+20) e (+25) + (+18) £ (=31)+(-12)
g (—45) + (+45) h (=29) + (+15) i (—19) + (+24)

i (+78) + (—83) k (+50) + (-30)

ot

(+49) + (~49)




EXAMPLE 4B-3 Using a number line to add integers

4B ADDING INTEGERS “

Use a number line to calculate:

a (=4) + (+3) b (=4) + (=3)
THINK
a2 1 Draw a number line. Start at the first number

(—4) and move 3 units to the right to add +3.

2 Identify the number you finish at and write your
answer.

b 1 Draw a number line. Start at the first number

(—4) and move 3 units to the left to add —3.

2 Identify the number you finish at and write
YOUr answer.

WRITE
a add (+3)
*—»

-4+ (+3)=-1

b add (-3)
e——————9

T T 1 1
-9 -8 =7 =6 -5 —4 -3 =2
finish start

(—4) + (=3) = =7

AIN3INTd ANV INIAONVLSYIANN

6 Copy and complete each number sentence using the diagrams provided.

a ————»
1 1
1 1

T T T T T T 1
-9 -8 -7 -6 -5 -4 -3
start finish

() +(+F)=__

C —®
L
I I I I
-9 -8 =7 -6 -5
finish start

(o) +(-H=___

-4

I I I I I
+4 +5 +6 +7 +8

+9
() +H3)=__

b —_
~T—T —T>

1
+2 +3 +4 +5 +6 +7 +8
finish start

D+ (4=

T
-2 -1 0 +1 +2 43

+4

D+ _)=
f .

: I I I I I I
~9 -8 =7 =6 -5 —4 -3
() +(C_ )=

—--e

-2

7 Use the words left, right, positive and negative to copy and complete these statements

about using a horizontal number line.
a To add a positive number, move to the

b To add a negative number, move to the

(orina direction).

(orina direction).
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8 Use a number line to calculate each of these.

g a (=3)+(+4) b (+2) +(+5) ¢ =9+ 7
= d (+1)+(=8) e (=5)+ (-4) f(+4)+(-1)
_=Z>' g (—8)+(+5) h (=2)+(+4) i (=4 +(+4
2 i (=2)+(+3) k (=7)+ (+7) 1 (+6) + (-5)
- m (=5) + (+5) n (+8) +(-4) 0o (=6)+(+1)
; 9 Use a number line to calculate each of these.
E a (+3)+(+5) b (=2) +(+7) ¢ (=9 +(+D
< d (+6) + (+4) e (+3)+(=5) f (=2)+(-6)
g (=D+(=3) h (+9) +(-4) i (-4)+(+4)
i )+ (-7 k (+5) + (-9 I (=2) +(+2)

10 Compare your results for question 9 with those obtained using counters in
question 3.

11 Calculate each of these. (Hint: imagine using lots of counters or a longer
number line.)
a (=11) + (+6) b
d (-13)+ (-10) e
g (=68)+ (+9) h (=82) +(-14)
i (+21) + (—43) k (=77) + (+79)

(+20) + (=7) ¢ (18 +(+5)

(—=14) + (-15) f (+23)+(-11)
(—=55) + (+28)
(+126) + (—18)

e

EXAMPLE 4B-4 Writing an addition problem

An ice cream starts to melt. From a starting temperature of —4°C, the temperature of the outer
surface of the ice cream increases by 9°C.

a Write an addition problem that helps you calculate the new temperature of the ice cream.
b What temperature will the ice cream be after it warms up?

THINK WRITE
a 1 Identify the starting temperature. This means a Starting temperature is —4°C.
that —4 is the first integer in the problem. first integer = —4
2 An increase of 9°C means to add 9°C so +9 is Need to add 9°C.
the second integer in the problem. second integer = +9
3 Write the addition problem. (—4) + (+9)
b 1 Calculate the problem. b (—4)+(+9)=+5
2 Write the answer. After it warms up, the
temperature of the ice cream
is 5°C.
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Party pies are stored in a
freezer at —18°C. To serve
them, the party pies are heated
up by 98°C.

a  Write an addition problem

that helps you calculate
the temperature of the pies after heating.

b What will be the new temperature of the party pies?

The temperature

at 6 am is —8°C.

One hour later the

temperature has

increased by 5°C.

a  Write an addition
problem that
helps you
calculate the

W

.

temperature at
7 am.

b What will be the
temperature at
7 am?

Lachlan has overdrawn his bank account by $26.
a Represent this amount as an integer.

b Lachlan deposits $40 into his account. Write an addition problem that helps you
calculate the new account balance.

¢ What is his new account balance?

Jess owes her brother $50.
a Represent this amount as an integer.

b Jess pays back $35. Write an addition problem that helps you calculate how much
Jess still owes.

¢ How much does Jess now owe her brother?

Give three different examples where the sum of two integers is negative.

Find three different integers that, when added to 6, give a negative result.

What number should be added to each of these

togivearesultof 07
a —4 b 7 . Reflect

c 1 d -10 How do counters or a number line

help when adding integers?
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4C Subtracting integers

Collect 10 blue counters and 10 red counters (or any two colours). A blue counter represents +1 and a
red counter represents —1. When adding integers you combine groups of counters, but to subtract you do
the opposite: you remove or take away counters from a group.

1 Use counters to model (+6) — (+2). Start with six blue counters to take away

model +6 and then take away two blue counters to subtract +2. . . ‘ .@2 blue

counters

a How many counters are left? b What integer does this represent?
¢ Copy and complete: (+6) — (+2)=__ .

2 Use counters to model (—4) — (—3). Start with four red counters.
a How many counters are left? b What integer does this represent?

¢ Copy and complete: (—4) — (-3) = .

KEY IDEAS

> Zero pairs are useful when subtracting integers as you can add equal

numbers of blue and red counters to the model and not change the ‘ . .,".‘\,".‘\
1 h 0

overall value. For example, the overall value of the integer in this Y
| i

model is still —3. A

> Subtracting a positive integer using a number line:

start at the first number and, instead of moving right, ,
number of units

do the opposite and move left. do the opposite £ BN
negative subtract (+2) positive \ /
For example, direction ! " direction +6) - (+2)
(+6)—(+2)=+4. ~T T T T T T~ / AN
+2 43 +4 45 t6 47 start at move in the
finish start this number positive direction

> Subtracting a negative integer using a number line:

start at the first number and, instead of moving left, i
number of units

do the opposite and move right. do the opposite Toimove
negative subtract (—2) positive \ /
For example, direction '. | direction #6) - (-2
(+6) — (-2)=+8. 1 | T | T T / AN
+4 45 46 +7 +8 49 start at move in the

start finish this number negative direction
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EXERCISE 4C Subtracting integers

EXAMPLE 4C-1 Using counters to subtract integers

Use counters to model (—5) — (—2) and find the result.

THINK WRITE
1 Start with five red counters to model —5. Take away two
red counters to subtract —2. . . .@
2 The remaining counters represent the result. (3 red = —3.) (=5 -(-2)=-3
Write your answer.

1 Use these diagrams to find each result.

* 90000

(+)-(+3)=____

' 9000000

D-(H=___
‘- 90000000
8-(2=__

' 900@-

FH-(Fh=____

AIN3INT4 ONV INIAONVLSYIANN |

2 Use counters to model each calculation and write the result.

a (9~ (+5) b (=5-(2) ¢ (=8)-(D
d (+7) = (+6) e (=9H-(D fo(#8)—(+3)
g (=3)-(3) h (+9) = (+9) i (=D=(D

3 What happens if you add a zero pair to an integer? Does its value . ..’—.\\
change? Try it for the integer —2 and then copy and complete: : .,:
2)+0O=____. )
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4 What integer is represented in each diagram?
. 90000®
@

VW WX W
- 90000
1 I| I| 1 !
1 I| I| !
9000
w5 W W W

1
A

VW
1 h

—N —N <N
/4 /4 /4

d \ \
1 1 II
1 1 1

1 I
i f !
\_/ \_/

1 | 4
i it I |
N7 7 7

EXAMPLE 4C-2 Using counters to subtract integers (using zero pairs)

Use counters to model (—4) — (+3) and find the result.

THINK

1 Start with four red counters to model —4. To subtract +3,
you need to take away three blue counters. There are no
blue counters to remove.

2 Add three zero pairs by placing three blue counters and
three red counters with your four red counters. You now
have three blue counters in the group without changing
the overall value of —4.

3 Remove three blue counters to model subtracting +3.

4 The remaining counters represent the result.
(7 red = —7.) Write your answer.

WRITE

Y WY
0000000
1 h h !
1 I I !
\ g I\ !
\_/\_/\_/

. ‘ ‘ ‘ l' l'
! !
1 I I
\ g I\ !
- 4 N—-— 4 - 4

(—4) = (+3) = =7

5 Use these diagrams to find each result.

I.:I.:
\ \
- -

b ZEN Zg Zaa.
099:
| I, 1

(=3)-*2)=____

+FD-C=3)=___

6 How do you decide the number of zero pairs to be added?

7 Use counters to model each calculation and find the result.
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a (+4)-(-2) b (=1) = (+6) ¢ (=2) - (+4)
d (+8)— (-1 e (=3)-(+2) f (+1)—(-3)
g (+3)-(=9) h (=4) - (+4) (#5)-(9)
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EXAMPLE 4C-3 Using counters to subtract integers (using zero pairs)

Use counters to model (—3) — (=5) and find the result.

THINK

1 Start with three red counters to model —3. To subtract —5,
you need to take away five red counters. You need two more
red counters.

2 Add two zero pairs by placing two red counters and two blue
counters with your three red counters. You now have five red

counters in the group without changing the overall value of —3.

WRITE

00090

1 1

1 II
1 II
*0
o

d

3 Remove five red counters to model subtracting —5.

-

VY N

I
‘..“I‘|
| 1

[
- -

4 The remaining counters represent the result.
(2 blue = +2.) Write your answer.

(-3)= (=5) = +2

8 Use these diagrams to find each result.
' 000009- b
i
900®

(+2)-(+6)=____

ZERN ZgiaN Zgian
.".“' b |
I | |
i h
I\ I\ >
W W

H-CN=___

9 How do you decide the number of zero pairs to be added?

10 Use counters to model each calculation and find the result.
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a (+3) = (+6) b (-2)—-(-7) c (+4) = (+5)
d (=5-(9 e (+1)=(+3) f =)= (=6)
g (=3)-(-4) h (=4)—(=8) i (+2) = (+4)

11 In some subtraction problems you can take away the required counters straight away.
In others, you first need to add some zero pairs. Explain when you need to add zero
pairs to your model.

12 Use counters to model each calculation and find the result.

a (=8)= (=) b (+7) = (+2) c (=3)-(=2
d (+4) - (+4) e (+3)-(-1) f (-4)-(+)
g (+D)=(-6) h (=5 - (+4) i (+2)-(+3)
I D=9 k (+3) - (+8) I (=2)- (4
m (=5) = (=5) n (=3)-(+3) o (+2)-(=2)
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EXAMPLE 4C-4 Using a number line to subtract integers

Use a number line to calculate:

a (=4) - (+3) b (=4) - (-3)

THINK WRITE

a 1 Draw a number line. Start at the first number (—4) a subtract (+3)
~—e

and move 3 units to the left to subtract +3. (This is | |

the opposite to adding +3.)

finish start
2 Identify the number you finish at and write your (-4)—(+3)=-7
answer.
b 1 Draw a number line. Start at the first number (—4) b subtract (=3)
—»

and move 3 units to the right to subtract —3. (This | |

is the opposite to adding —3.) _'5 _'4 _'3 _'2 _'1 ' {

start finish

2 Identify the number you finish at and write your (-4)-(-3)=-1
answer.

1T T 1T 1T T T T7%
-9 -8 =7 —6 =5 —4 -3 -2
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13 Copy and complete each number sentence using the diagrams provided.

a ™ b e c e >
1 1 1 1 1 1
_ 1 1 _ _ 1 ! - ! ! >
T T T T T 1 T T T T T T T T T T T T T T T 1
-7 6 5 4 -3 2 -1 +3 +4 +5 +6 +7 +8 +1 +2 +3 +4 +5 +6 +7 +8 +9+10+11
start finish finish start start finish
6O-(-4=___ +D—(+3)=___ (+2)—-(=8=___
d r . e > f ¢
1 1 1 1 1 1
‘ 1 | | | ‘ P | |
T T T T 17 T 11 - = T T T T 1> 17 1T 1T 1T T 711 >
-5-4-3-2-10 +1+2+3 -4 -3 -2 -1 0 +1 +2 -7-6-5-4-3-2-10
+2)-(C_H)=___ (. )-(49H=__ ( )~ ( )=

14 Copy these statements about using a horizontal number line and use the words /eft

or right and positive or negative to complete them.
a To subtract a positive number, move to the (orina direction).

b To subtract a negative number, move to the (orina direction).

15 Use a number line to calculate each of these.
a (+7) = (+2) b (=2)-(-3) ¢ (—=4)—(+6)

d +D) -5 e (H-(+d f=3)-¢ED
g (+3) - (+6) h (=7)=(7) i (+5-(+9)
i (F4)-(D k (+5) = (=5 I (=D=(+))
m (+7) - (+8) n (=6) (=9 0 (+2) ~(+¥)
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Use a number line to calculate each of these.

a (=8)—(=5) b (+7) = (+2) ¢ (=3)-(=2)
d (+4) - (+4) e (+3)—- (-1 f (=4)—(+5
g (+1)—(-6) h (=5 - (4 i (+2) - (+3)
i D=9 kK (+3) = (+8) I (=2)- (4
m (=5) = (=5) n (=3)—(+3) 0 (+2)=(-2)

Compare your results for question 16 with those obtained using counters in
question 12.

Calculate each of these. (Hint: imagine using lots of counters or a longer
number line.)

a (+10) — (+15) b (=24) - (-13) ¢ (~19) - (+30)
d (+20) — (+11) e (=50) — (+30) £ (+38) = (-27)
g (+62) — (+72) h (—115) - (—44) i (+250) — (-50)

Food in the freezer is frozen to a temperature of
—15°C while food in the main section of the fridge
is cooled to a temperature of 4°C.
a  Write a subtraction problem to help
you calculate the difference between the
temperature in the main section and the
temperature in the freezer.

b What is the difference in temperature between

the two sections of the fridge?

The temperature is 14°C. After 2 hours, the temperature decreases by 20°C.
a  Write a subtraction problem that helps you calculate the new temperature.

b What is the new temperature?

Hayley has $74 in her bank account.

a Represent this account balance as a positive integer.

b Hayley withdraws some money from her account. Her account balance is now
—$31. Write a subtraction problem that helps you calculate the amount of money
Hayley withdrew from her account. (Hint: find the difference between the two
account balances.)

¢ How much money did Hayley withdraw from her account?
Give three examples where the difference between two integers is negative.

Find three different integers that, when subtracted
from 15, give a negative result. Ry

: Reflect
What number should be subtracted from each f What explanation would you give
of these to give a result of 0? a friend to explain how to subtract

a —5 b +2 c -8 d 7 integers?



m CHAPTER 4: INTEGERS AND THE CARTESIAN PLANE

4D Simplifying addition and
subtraction of integers

negative positive

So far you have added positive and negative integers and direction . direction
subtracted positive and negative integers using counters fl— : : : : : —I:
and number lines. Is there an easier way? 3 44 45 46 47 48 49
1 a Use the number line to calculate: i (+6) +(+2) ii (+6)—(-2).

b Which direction did you move from +6 in each case?

¢ What does this show you about adding a positive number and subtracting a negative number?

d If (+6) + (+2) is the same as 6 + 2, explain why you can also write (+6) — (—2) more simply as 6 + 2.

Use a number line to calculate: i (+6) —(+2) ii (+6)+(-2).
Which direction did you move from +6 in each case?
What does this show you about subtracting a positive number and adding a negative number?

e 60 T oW

If (+6) — (+2) is the same as 6 — 2, explain why you can also write (+6) + (—2) more simply as 6 — 2.

3 Copy and complete these sentences using positive, negative, +, —.

a To simplify adding a number, replace + (+) with +.

b To simplify adding a negative number, replace + (—) with .
¢ To simplify subtracting a positive number, replace — (+) with .
d To simplify subtracting a number, replace — (—) with .

KEY IDEAS

+ (+) is equivalent to +

> Addition and subtraction problems can be simplified by — (—) is equivalent to +
replacing two operation signs that are next to each other + () is equivalent to —
with one equivalent sign. For example, (—4) — (=3) simplifies — (+) is equivalent to —

to —4 + 3, because — (—) is equivalent to +.

> When using a number line, start at the position of the first number and then move left or right
the number of units indicated by the second number. The final position is the result.

> When the sign between the two numbers is +, move to the right.
negative direction positive direction
-~ _—

> When the sign between the two numbers is —, —
move to the left. -4 -3 -2 -1 0 +1 +2 +3 +4




4D SIMPLIFYING ADDITION AND SUBTRACTION OF INTEGERS m

EXERCISE 4D Simplifying addition and subtraction

of integers

EXAMPLE 4D-1 Simplifying addition and subtraction problems

Simplify each problem.

a (=6)—(-9) b (+7) = (+2)

THINK WRITE

a Write the problem in a simpler equivalent form by replacing a (—=6)—(—9)
— (=) with +. =—6+9

b Write the problem in a simpler equivalent form by replacing b (+7) — (+2)
— (+) with —. =7-2

1 Copy and complete these statements about two operation signs written next to each

% other using the words the same and different.
E a You can replace two operation signs that are __ with +.
;z>| b You can replace two operation signs that are __ with —.
o
u% 2 Copy and complete each of these to write an equivalent problem that is simpler.
= Use + or — to fill the gap.
- a (5= (+4) b (+2)+(+7)
™ =-5_4 =2_7
2 ¢ (=3)+(-6) d (+)=(-3)

=-3_6 =1_3

e (+8)—(+9) f =5--7
=8_9 =-5_17

3 Write each problem more simply.
a (=3)- (=5 b (+6) — (+5)
¢ (=2)+(-4) d (+5)+(+7)
e (+7)—- (-1 f (+4)-(+9)
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Adding and subtracting integers after first simplifying

EXAMPLE 4D-2  [uisinion

Calculate each of these.

a (+3)+(=5) b (=H-(T7

THINK

a 1 Write the problem in a simpler equivalent form by

replacing + (=) with —.

2 Locate the first number (3) on the number line and

move 5 units to the left (negative direction).

3 Identify the number you finish at and write your
answer.

b 1 Write the problem in a simpler equivalent form by

replacing — (—) with +.

2 Locate the first number (—4) on the number line and

move 7 units to the right (positive direction).

3 Identify the number you finish at and write your
answer.

WRITE

=3 -

a (F3)+(=5)

5

-5
————

I : I
-3-2-10 12 3 4
(+3) + (=5 =-2

b (=49 -(7)
=—4+7

+7

—--9

I
-5-4

1
1T 1T T T :
-3-2-10 1 2 3

(—4) - (=7) =3 (or +3)

T
4

AJIN3INT4 ANV INIONVLSHIANN |

4 Calculate each of these.

a (+4)+(-2) b (=3)=(=7)
d (=6)-(D e (=) + (D
g D=9 h (+4) = (+5)
I (=5)=(+3) k (=4 +(+2)

5 Calculate each problem in question 2.
6 Calculate each problem in question 3.

7 Calculate each of these.

a 8-3 b 4-7
d -5-2 e 6-10
g 0-5 h -10+4
i 9-12 k -8-6

-

o

-

o

(+2) = (+6)
(+8) +(=3)
(+3) = (=9)
(=6) + (=1)
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8 Copy and complete these addition tables.
a b

+1

9 Calculate each of these.

a —28+30 b —48—26 c 77-281
d —62+41 e 150 —160 f —133-58
g —67+415 h 256 — 328 i 1000 — 4000

10 Explain how you perform addition and subtraction on large integers.

11 Nine numbers have been arranged as a square.
a Add the three numbers in:
i the first row 4 (=100

ii the second row

iii the third row.
b Add the three numbers in: -4 6 | -8
i the first column

ii the second column

iii the third column.

Add the three numbers in each diagonal.

What do you notice about your answers to parts a, b and ¢?

e Your answer to part d is why the nine numbers are said to form a magic square.
The sum you have found for each row, column and diagonal is called the magic
sum. What is the magic sum for this set of numbers?

12 Copy and complete these magic squares. (Hint: first work out the magic sum.)

a | 4 | -3|2 b -4 c | 6
-1 3 -1 —-18
015 2 | -2 3 -12

13 Write the number that is:
a S5 more than —3 b 7 less than 2 ¢ 6 more than —6
d 8less than —1 e 4 more than —5 f 3lessthan 1
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14 At Thredbo, the daily maximum and minimum temperatures were recorded
over a week.

a Calculate the difference between the minimum and
maximum temperatures for Sunday. (Hint: subtract the
minimum temperature from the maximum temperature.)

b Calculate the difference between the minimum and

ININOSVIY ANV INIATOS W3IT40dd |

maximum temperatures for Monday.

¢ Calculate the difference between the minimum and

maximum temperatures for each of the remaining days.

d Which day had the biggest range of temperatures? ®

a Represent this amount as a positive integer.

b Raj withdraws $200 from his account. Write a subtraction
problem that helps you calculate the new account balance.

What is his new account balance as an integer?

d Interpret your answer to part c. Does Raj have money in

his account or does he owe money to the bank?

You enter a lift at the second floor and travel down six floors. Which floor level do you finish at?
Show the calculation you used to obtain your answer.

THINK
1 Identify the floor you start at. This means that +2 Starting floor is second floor
(or 2) is the first integer in the calculation. (above ground level).
First integer is +2 or 2.
2 Moving down six floors means to subtract 6. Write the 2-6=-4

calculation and work out the result.

3 Write the answer. You finish at the fourth floor
below ground level.

16 You enter a lift at the seventh floor and travel down 10 floors. Which floor level do
you finish at? Show the calculation you used to obtain your answer.

15 Raj has $182 in his bank account. T
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A stone is dropped from the top of a cliff 50 m above the water and falls to the
bottom of the sea. The depth of the water is 12 m. How far has the stone dropped?
Show the calculation you used to obtain your answer.

A dolphin is swimming 2 m below the surface of the water
and then leaps up a vertical distance of 3 m. How high above
the water’s surface does the dolphin reach? Show the

calculation you used to obtain your answer.

This incomplete statement shows some of
the deposits and withdrawals made to
Lily’s bank account.

30 June - +$75
5 July -$24

13 July -$68

24 July +$45

31 July +$19

Does a transaction of +$45 represent a deposit or a withdrawal?
Does a transaction of —$24 represent a deposit or a withdrawal?
Explain what it means if the balance in Lily’s account is positive.
Explain what it means if the balance in Lily’s account is negative.

Find the balance of Lily’s account after the transaction made on 24 July.

=-e Q6 TS

What transaction is made on 31 July so that her account balance is +$19?
List three examples of pairs of numbers where the sum of the two numbers is zero.

Calculate each of these. Remember to work from left to right.

a —-1+3+5 b 2-8+9 c 4-1-7
d -5+3-8 e —7+2+4 f -6-1-3
g 3-2-4 h 1-11-5 i -8+3-9

Calculate each of these. Remember to first write each problem as a simpler

equivalent calculation.

(=2) = (+9) + (+3)

*D+ (=4 - (-06)

(=5 - (=D +(+8)

(+6) + (=3) - (=11

(=10) = (+7) + (+2) e ;
i Reflect :

(4= (9 +(=3) |

(+1) + (=9) — (+3) What tips would you give to
oy o i simplify addition and subtraction
(=8) = (+6) ~ (=17 problems?

=, =, 0 a6 T
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4E Introducing the Cartesian plane

A
A number line can be used to describe the position of a point. , I I T I I —
For example, the position of point A on this number line is 3. 0 1 2 3 4 5 6
1 The reference point on a number line is 0. How many units is point A from 0? yA
2 Copy this diagram, which has two number lines drawn at right angles to S B
each other. These number lines are also called a set of axes. The space : ] i
between the set of axes is called a number plane or the Cartesian plane 5 Co
(named after the mathematician René Descartes, who invented it in 1619). 14
3 Label these elements on your diagram. 0 | 5 345X
a x-axis (the horizontal number line) b y-axis (the vertical number line)

¢ the origin (the point where the two number lines meet)

4 A point, labelled B, has been drawn on the number plane. Suggest a way that the position of this point
could be described.

5 The position of a point, C, is described by the Cartesian coordinates (5, 2). Explain how these

coordinates can be used to locate the point.

KEY IDEAS

> A Cartesian plane is formed when a horizontal number line (x-axis) and a vertical number line
(y-axis) intersect at right angles at the origin.

> Cartesian coordinates are used to describe the location of a point on the Cartesian plane. The
horizontal coordinate (x-coordinate) is always listed first, followed by a comma then the vertical
coordinate (y-coordinate). For example, the point P has the coordinates (3, 5).

. . -axis-J 4
» The x-coordinate tells you how many units to move along the ya ™
x-axis from the origin and the y-coordinate tells you how many 2-

1 PG, 5)

units to move up parallel to the y-axis. For example, (3, 5) 5]
means to move 3 units right from the origin and then 5 units up.

) NOTE The point P has coordinates (3, 5).

7N

x-coordinate y-coordinate
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EXERCISE 4E Introducing the Cartesian plane

EXAMPLE 4E-1 Writing coordinates for points on a Cartesian plane
y
Write the coordinates of the points A, B, C and D, i D,
shown on this Cartesian plane. 34C
2 A Bo
1 °
URE DR
THINK WRITE
1 For point A, identify the x-coordinate by finding the number Point A is at (3, 1).
of units you need to move along the x-axis from the origin to Point B is at (6, 2).
be under the point (3). Identify the y-coordinate by finding the Point C is at (0, 3).
number of units you then need to move up to the point (1). Point D is at (5, 4).
Write the x-coordinate first.
2 Repeat step 1 for points B, C and D.

1 When you write Cartesian coordinates, does the x-coordinate or y-coordinate come

c
= first? Can you think of a way to help you remember which coordinate comes first?
>
3 2 Write the coordinates of the Vi
z . .
= points A to H shown on this 104
z Cartesian plane. .
>
= . . B
o 3 Write the coordinates of the 8 °
E origin. 7 G,
= . o . 6 Do
2 4 List the points in question 2 A

that have: 37 ?

. 4 - F.
a the same x-coordinate
. H E
b the same y-coordinate 37 * ¢
. C
¢ an x-coordinate of 6 279 e
d a y-coordinate of 6. 1
0 T T T T T T T T T T ;
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EXAMPLE 4E-2 Plotting points on a Cartesian plane

Plot these points on the Cartesian plane.

a E@,3) b F(1, 4)
¢ GG,2) d H(3,0)
THINK

a E has an x-coordinate of 2 and a y-coordinate of 3.
Move 2 units along the x-axis from the origin and then
3 units up parallel to the y-axis. Plot the point by drawing
a dot at this final position. Label the point as E.

b F has an x-coordinate of 1 and a y-coordinate of 4.
(1 unit right and 4 units up)

¢ G has an x-coordinate of 5 and a y-coordinate of 2.
(5 units right and 2 units up)

d H has an x-coordinate of 3 and a y-coordinate of 0.
(3 units right and 0 units up)

WRITE
a-d y
5
4
3
2 Go
1
O 133456~

AIN3INT4 ANV INIAONVLSHYIANN |

5 Consider the coordinates of the points I to P, listed below.

i Describe the position of each point from the origin. For example, point I is 3
units right from the origin and then 9 units up.

ii Copy the set of x- and y-axes shown in question 2. Plot these points on the

Cartesian plane. Label each point with its letter.
a 1(3,9) b J(7,7) ¢ K4, 1) d L(6,4)
e M(,7) f N(4,0) g 0O(0,0) h P(2,95)

6 List the points in question 5 that have:
a the same x-coordinate

the same y-coordinate

an x-coordinate of 0

a y-coordinate of 0

the coordinates of the origin

-0 /2 6 T

a y-coordinate of 4.

7 Copy this Cartesian plane and plot each
point. Join the points together in the order
shown. Describe the shape you have created.
(4,6),(5,4),(7,4), (5,3), (6, 1), (4,2), (2, 1),
(3,3),(1,4),(3,4), (4, 6)
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On a Cartesian plane like the one shown, give yA
instructions to draw a ‘smiley’ face (or another 8
type of face). That is, give the coordinates 7
of points to be joined to form the eyes, nose 6
and mouth.

You and your spy friend have created an
unbreakable code. The two of you are the only

ones with copies of the code-key grid. This

allows you to send each other messages in 1 é é J; g 6 ; glg x
coordinate code.
a Decode the following message by writing
down the letter that matches each v
coordinate point. 5
(6,4)(2,1)(5,4) 4]
5,4)(5,3)(2,4) (2,2)(5,5)
6, 12,4 (2,512,553, )4, 1)(,4)(,3)
(2,2)(2,95)
(6,4)(2,2)(4,2) (3,5 (5,5 (5,4 (2,5 11
b Now encode the following message: 0 I I I
‘THE GATE IS OPEN’. b2 3 4 506

-<. Q. O. ;U. Tj.
:. H. ><. >. v

g. <. Z. h‘. W.
O. O. N. C:. W.

Your spy friend sends you a postcard asking
you to meet under the bridge at midnight.
You notice the following
words and numbers along
the bottom of the card.
Join (0, 4) to (2, 4).

Join (1, 4) to (1, 1).

Join (0, 1) to (2, 1).

Join (3,3)to (3, 1).

Join (2, 3) to (4, 3).

Join (5, 4) to (5, 3).

Join (6, 3) to (5, 2) to (6, 2) to (5, 1).

Join (10, 2) to (9, 3) to (8, 2) to (9, 1) to (10, 2) to (10, 1).
Join (11, 3) to (13, 3). Join (12, 3) to (12, 1).

Join (14, 1) to (14, 3) to (15, 3) to (15, 2) to (14, 2) to (15, 1).
Join (18, 2) to (17, 3) to (16, 2) to (17, 1) to (18, 2) to (18, 1).
Join (19, 1) to (19, 3) to (20, 3) to (20, 2) to (19, 2).

Draw a Cartesian plane with the scale along the x-axis extending from 0 to 21 and the
scale along the y-axis extending from 0 to 5. Plot the points to decode the message.
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11 Plot the following points on a Cartesian plane and join them as described.
(Hint: Decide what scale you will need on each axis. For the x-axis scale, look for the
largest x-coordinate and for the y-axis scale, look for the largest y-coordinate.)

Join (6, 7), (10, 11), (11, 8), (10, 6), (6, 7), (10, 5), (9, 0), (6, 7).
Join (7, 11), (6, 8), (6, 3), (5, 3), (5, 8), (4, 11).

Join (5, 8), (6, 8).

Join (5, 7), (1, 11), (0, 8), (1, 6), (5, 7), (1, 5), (4, 0), (5, 7).
Describe the shape you have created.

EXAMPLE 4E-3 Plotting points from a table of values

For this table of values: x-coordinate IR EEEE:
a list the coorc?lnates for each‘ point y-coordinate IERIEREREREERE
b plot each point on a Cartesian plane

and join them with a smooth line
¢ describe whether the points lie on a curved or straight line.

THINK WRITE
a Write the coordinates for each point. Write a (0,2),(1,3),(2,4),(3,5),(4,6), (5 7)
the x-coordinate first.
b Plot the points and join them in order. b »4
8 -
’7 -
6_
5 -
4_
3 -
2-¢
1 -
O 123456758~
¢ Describe the line you have drawn. ¢ The points liec on a straight line.

12 For each of these tables of values:
i list the coordinates for each point

ii plot each point on a Cartesian plane and join them with a smooth line
(remember to first decide on the scale to be used on each axis)

iii describe whether the points lie on a curved or straight line.

Bl x-coordinate 2 4 6 8 '3l x-coordinate 1 2 3 4

y-coordinate [NV 3 8 15 y-coordinate 6 4 2 0
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13 An incomplete map of Australia is drawn on this Cartesian plane.

y
18
17
16
15
14 —
13
12
11
10
9
8 -
7 4
6 -
5
4 -
3 4
2
1

0

X

T T T T T T T T T T T T T T T T
1 234567 8 91011121314151617 18
List the coordinates of the points to

be joined in the correct order (like in

question 7) to produce the map of

Australia drawn so far.

Continue the coordinate instructions to

complete the map.

List the coordinates of all of the capital

cities.

14 TImagine that the floor of your classroom is a Cartesian plane with one axis located
where the floor meets the back wall of the room and the other where the floor meets a

side wall. Decide on the scale you will use. Give coordinates for everyone in your class

based on where they are sitting.

15 Draw a Cartesian plane that extends from 0 to 12 on both axes. Connect the points
(12, 0) and (0, 1) with a straight line. Then connect (11, 0) and (0, 2) and then (10, 0)

and (0, 3). Continue this pattern.

Reflect

Why is the horizontal coordinate
always written first in the
coordinates of a point?
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Copy this number plane, which is formed by drawing two

number lines at right angles to each other. There are four

different spaces, called quadrants, formed by the axes.

A point, D, has been drawn on the number plane.

a Describe the position of point D from the origin.

b List the coordinates of point D.
¢ In which quadrant is point D located?

Do

quadrant

4F Negative numbers and the
Cartesian plane

2 quadrant 1

_|5 _|4_|3 _|2_'_10 1

quadrant

The position of a point, E, is described by the Cartesian coordinates (—5, —2).

a Plot point E on your Cartesian plane.
¢ In which quadrant is point E located?

o
Lo
.

14

3 quadrant 4

-5

b Describe the method you used.

Plot a point of your choice in each quadrant of your Cartesian plane and then list the quadrant

number and the coordinates of each point.

KEY IDEAS

» A Cartesian plane is formed when a horizontal number line (x-axis) and a vertical number line

(y-axis) intersect at right angles at the origin. When positive and negative numbers are used on the

number lines, the axes divide the plane into four quadrants.

Cartesian coordinates describe the location of

a point on the Cartesian plane. The horizontal
coordinate (x-coordinate) is always listed first,
followed by a comma, then the vertical coordinate
(y-coordinate).

The x-coordinate tells you how many units left or
right to move along the x-axis from the origin and

the y-coordinate tells you how many units to move

up or down parallel to the y-axis. For example,
(3, —5) means to move 3 units right from the
origin and then 5 units down.

y-axis

quadrant 2

4
74
6
54
44
34
213 unit

7 right

—_—

quadrant 1

S

quadrant 3

— 8-7-6-5-4-32=10N1 2

|origin

IERRRIY
Sunits  X-axis
down

QB, -5)
quadrant 4

[

=y



4F NEGATIVE NUMBERS AND THE CARTESIAN PLANE m

EXERCISE 4F Negative numbers and the Cartesian plane

EXAMPLE 4F-1 Writing coordinates for points on a Cartesian plane

v
+51
Write the coordinates of the points A, B, C and D, shown on a4
this Cartesian plane. Ao 43-
+24
- C‘ +1_ >
—5-4-3-2-10] 1 2 3 4 5x
—5] Be
_3_
D, | ||
_5_
Y
THINK WRITE
1 For point A, identify the x-coordinate by finding the Aisat (-2, 3).
number of units and direction you need to move along the Bisat (5, =2).
x-axis from the origin to be under or above the point (—2). Cis at (—4, 0).
Identify the y-coordinate by finding the number of units and Disat (-3, —4).
the direction you then need to move to reach the point (3).
Write the x-coordinate first.
2 Repeat step 1 for points B, C and D.
_C 1 Write the coordinates of the Y4 A
z points A to H, shown on this 37 *
> Cartesian plane. 4
Y E
> ° 3
z 2 List the quadrant or the axis 2_"F
g of the Cartesian plane that each
> point in question 1 is located. 7 c
© T T T T, - T
o =5 -4 -3 2 -1, 1 2 4 57X
c —1 4
m
B
: -2 .
= H
—3-9
Do —4 Go
_5_
Y
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EXAMPLE 4F-2 Plotting points on a Cartesian plane

Plot these points on the Cartesian plane.

a E4, -3) b F(-2,5) ¢ G(—4,-3) d H(, —-1)
THINK WRITE
a E has an x-coordinate of 4 and a y-coordinate a—d EoVA
of —3. Move 4 units right along the x-axis from * 5
the origin and then 3 units down parallel to the :;l:
y-axis. Plot the point by drawing a dot at this -
final position. Label the point as E. +14
b F has an x-coordinate of —2 and a y-coordinate 5530 10l 1234 3¢
of 5. (2 units left and 5 units up) o H
G E
¢ G has an x-coordinate of —4 and a y-coordinate ¢ :i: ?
of —3. (4 units left and 3 units down) s
d H has an x-coordinate of 0 and a y-coordinate of '
—1. (0 units left or right and 1 unit down)

AIN3INT4 ANV INIAONVLSHYIANN |

3 Consider the coordinates of the points I to P, listed below.
i Describe the position of each point from the origin. For example, point I is
2 units right from the origin and then 3 units down.
ii Copy the set of x- and y-axes shown in question 1. Plot these points on the
Cartesian plane. Label each point with its letter.
a I(2,-3) b J(—4,-4) ¢ K(-4,3) d L(-1,0)
e M(0, -2) f N(-3,2) g O(5,-4) h P(0,5)

4 List the quadrant or the axis of the Cartesian plane where each point in question 3
is located.

5 Draw a Cartesian plane and plot each set of points, then join them in the order given.
Name each shape created.

a (=3,5),(2,5),(2,3),(-3,3),(-3,9)

b (=2,-1),(1,2),(-2,2), (-5, -1),(-2,-1)
c (2,-2),(-2,-2),(-2,-6),(2,-6),(2,—2)
d (5,-2),(2,0),4,5), (5 -2

6 A Cartesian plane that has positive and negative numbers on the scale for the axes
has four quadrants.
a  Which of the quadrants has points with:
i all negative coordinates? ii all positive coordinates?
b Which of the quadrants has points with both positive and negative coordinates?
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7 Write the coordinates of the points A to J shown on each Cartesian plane.

b v
1.0

0.8
o (.6
0.4 (]

[

G 0.2
D

~10-08-06-04-020] 0204 0608 1.0 x
A -0.21 ]
° ' H
ol

C
® 0.6 E.

_0'8.

-1.04
\

le

8 Draw a Cartesian plane with a scale for the axes that is suitable to plot each set of
points. Label each point with its coordinates.
141 2 2 2 1 11, 1
a (13, -23), (0, -13), (=3, 3), (=23, = 13), (23, 3), 5, 0)
b (=0.2,0.4), (1.8, —0.6), (0.6, 0), (—1.2, —1.4), (0, 1.6), (2, 0.8)

9 Draw a Cartesian plane with a horizontal axis from —8 to 10 and a vertical axis from
—12 to 15. Use 1-cm grid paper to make plotting easier. Plot each point and join them
together in the order shown.

Join (5. 15). (5.9). (55. 8). (53. 7). (6. 43). (6. 4). (4. 35). (3. 33). (3.3). (2.3). (13, 2)
(23,27),(3,2), (43, -1), (2, =), (12, —21), (3, =3), (1, =6), (=13, =5), (=2, —6),
(—4,1 —6), (—71, =5), (=6, —=4), (=53, =23), 1(—6, =2), 1(—5, 1), (=6, 2)1, (—14, 4),
(—3? 5), (=23, 4),1(—2, 4), (=1, 5), (=2, 57), (—21, 65)31 (_Zi 7, (=13, 715), (=2, 10),
(=25, 12), (=3, 133), (=2, 13), (=2, 14), (=1, 133), (=2, 143), (0, 14), (3, 15), (1, 14),
(13, 15), (2, 14), (23, 15), (3, 14), (33, 15), (4, 14), (5, 15). Stop!

Join (3, 33), (2, 33). (0, 4), (=5, 39). (. 43). Stop!

Join (=2, 4), (=2, 33), (=13, 23), (0, 2), (13, 2). Stop!

Join (=53, =23), (=4, =3), (=2, =33), (=1, =33), (1, =3), (2, =2). Stop!

Join (=5, 25), (=7, 7). (=8, 83). (=73, 9). (~7. 8). (~7. 93).
(=63, 93), (6, 9), (=6, 10), (=53, 10), (=5, 9), (=4, 9),
(=4, 83), (=5, 73), (=43, 6), (=33, 5). Stop!

Join (3,2). (6, 3). (63, 43). (7. 4. (73, 3. (8. 4). (82, 33). 8. 3).
9,23), 9,2), (8,2), (8, 1), (73, 1), (7, 13), (4, 0). Stop!

Join (3, =3), (4. =33). (43, =4). (5, =5). (6. 6). (8. =63). (83. =8).
(7.-9). (5. =93). (3, =9), (3, =63). (33, —6), (3, =5). (2, =43). Stop!

Join (6, =6), (5, —63), (33, —6). Stop!

Join (=23, —6), (~13, =7), (=13, —=10), (=2, =11), (=3, =113),
(—4, ~10), (=4, =9), (=53, =8), (=6, =7), (=6, =6),
(=53, —53). Stop!

Join (=4, =9), (=3, =8), (=3, =7), (-4, —63). Stop!

Join (—4, —7) and (-4, —6). Stop!
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EXAMPLE 4F-3 Plotting points from a table of values

For this table of values:

Xx-coordinate 4 ‘
1

y-coordinate

a list the coordinates for each point
b plot each point on a Cartesian plane and join them with a smooth line
¢ describe whether the points lie on a curved or straight line.

THINK WRITE

a Write the coordinates for each point. a (4, -3),(-2,-2),(0,-1),(2,0),
Write the x-coordinate first. 4,1),(6,2)

b Plot the points and join them in order. b

2345 6x

¢ Describe the line you have drawn. ¢ The points lie on a straight line.

10 For each of the following tables of values:
i list the coordinates for each point
ii plot each point on a Cartesian plane and join them with a smooth line
(remember to first decide on the scale to be used on each axis)
iii describe whether the points lie on a curved or straight line.

Bl x-coordinate -2 -1 0 1 2 3

y-coordinate -1 -4 -5 -4 -1 4

[\l x-coordinate -3 -2 -1 0 1 2 3

ININOSVIY ANV INIATOS WIT804d |

y-coordinate 1 23 | 3 25 1 -1 5
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11 The temperature at a ski resort was recorded every 2 hours starting at midnight.
The results are shown in the table.

a Draw a Cartesian plane and label the horizontal axis

as ‘time’ and the vertical axis as ‘temperature’.

b Decide on the scale to use for your horizontal axis.
Will you need negative numbers on the scale?
Explain why or why not. Mark your scale on
the time axis.

¢ Decide on the scale to use for the vertical axis.
Mark your scale on the temperature axis.

d List the coordinates for each point. ——
Remember that the horizontal coordinate is
always written first.

e Plot the points provided in the table of values.
What was the coldest recorded temperature? At what time
of the day was this temperature recorded? |‘

¢ What was the warmest recorded temperature? At what time of the day was this
temperature recorded?

12 Draw a Cartesian plane with both axes extending from =5 to 5.
a Plot the points A(—3, 4) and B(-3, —5).
b What is the distance between points A and B?
Plot the point C(2, —-5).
d What is the distance between points B and C?

e Find the coordinates of point D so that the points A, B, C and D form the corners
of a rectangle.

13 Plot the points with coordinates (=2, 3) and (4, 3) on a Cartesian plane.
a  What is the distance between the points?
b If these two points form the corners of a square, list the coordinates of the other
two vertices.
¢ Isthere only one answer to part b? Investigate whether there are other possible
answers.

Reflect

Describe how to work out a
suitable scale for the axes of a
Cartesian plane when plotting a
set of points.
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4G Interpreting graphs

Kurt leaves home and walks first to the local shop to buy a magazine and then to his friend’s house.
His friend is not there so he jogs home. This graph represents his journey. This type of graph is often
called a travel graph.

A
. N g 360
1 This travel graph shows the relationship between 5 54, _| C
two quantities. E 240 - B
L. . . D
a What quantity is shown on the horizontal axis? g 180 N
[3eni
What values are used to produce the graph? 8 120
These values are the domain of the graph. g 60
. . . A >
b What quantity is shown on the vertical axis? 0 { é é ‘L ; é ; é é 1|0
What values are used to produce the graph? Time (min)

These values are the range of the graph.

2 Use the travel graph to fully describe Kurt’s journey. Think about how far he has travelled and how
fast he is travelling at different times.

KEY IDEAS

> A travel graph (or distance-time graph) shows the relationship between distance and time.

» The slope of a graph shows how much one amount is changing compared to the other.
The steeper the slope is, the bigger the change.

» The slope of a travel graph indicates how quickly the distance is changing.

» The steeper the slope is, the bigger the change in distance for

A
a given time interval (or the higher the speed). For example, g 44
section A has a steeper slope than section C in the graph E{ : C
shown, so the person is travelling faster in section A. S
B
g 2
> A horizontal slope shows that there is no change in the &
. . . Q 1_ A
distance. For example, section B shows that the person is o
5 o <
stationary, with a speed of zero. 2 _
a0 T T T >

» Speed can be calculated by dividing the distance travelled by Time (h)
the time taken.
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EXERCISE 4G Interpreting graphs

Questions 1—7 relate to the travel graph of Kurt’s journey,
described opposite. The graph is made up of line segments
which are labelled A, B, C and D.

1 Look at section A of the graph.
a How far from home is Kurt after:
i 0 minutes? ii 1 minute?
iii 2 minutes?
b What distance did he travel between:
i 0and 1 minute? ii 1 and 2 minutes?

AIN3INT4 ANV INIAONVLSYIANN |

¢ What does this tell you about his journey in the first

2 minutes?

2 Look at section B of the graph.
a How far from home is Kurt after:

i 2 minutes? ii 3 minutes? iii 4 minutes?
b What distance did he travel between:
i 2 and 3 minutes? ii 3 and 4 minutes?

¢ What does this tell you about his journey during the time interval from 2 minutes
to 4 minutes?

3 Look at section C of the graph.
a How far from home is Kurt after:
i 4 minutes? ii 5 minutes? iii 6 minutes?
iv 7 minutes? v 8 minutes?
b What distance did he travel in each minute of the time between 4 minutes and
8 minutes?
¢ What does this tell you about his journey during this time interval?

4 Look at section D of the graph.
a  What distance does Kurt travel from his friend’s house to his home?
b How long does this part of the journey take?

5 In which section of the graph (A, B, C or D) is Kurt travelling the fastest? How can
you tell?

6 What is different about section B compared to the other sections? What do sections
like this on a travel graph tell you?
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7 Compare the slope of each section. In section A, Kurt travels a distance of 120 m in

each minute compared to travelling 30 m in each minute in section C.

a
b
c

journey from her home to the music store 4
after stopping to visit her friend along
the way.

a

g

This travel graph represents Sarah’s )

Work out the distance travelled in each minute for sections B and D.
Which section of the graph has the steepest slope?

Compare your answer to part b with the result you found in question 5. Is there a
connection between the slope of the graph and Kurt’s speed? Explain.

How far from home was Sarah after
each of these times?
i Ohours ii 1hour iii 2hours

iv 3hours v 4 hours

Distance from home (km)
o
]

When did Sarah reach her friend’s house?
How long did she stay at her friend’s house? 0 i é é AI;

How far did Sarah travel from her friend’s Time (h)
house to the music store?

In which section of the graph (A, B or C) did Sarah walk the fastest?
What does the horizontal section on the graph indicate?
Describe Sarah’s journey. List the domain and range of the graph.

EXAMPLE 4G-1 Calculating speed from a travel graph

Use the travel graph on page 220 to calculate Kurt’s speed in section C.

THINK WRITE
1 Work out the time interval for section C. time interval = 8 — 4 = 4 min
2 Work out the distance travelled in this time distance travelled = 360 — 240
=120 m
3 Calculate the speed. speed = distE}nce travelled
time taken
_120m
" 4 min
= 30 m/min
4 Check that your answer is reasonable. Look at Kurt’s speed in section C is 30 m/min.
the distance travelled in each minute in section
C of the graph.

a

9 Use the graph in question 8 to calculate Sarah’s speed in:

section A b section B ¢ section C.
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10 Use the graph on page 220 to calculate Kurt’s speed in:
a section A b section B ¢ section D.

11 This graph represents Luke’s journey to and
from school.

NS}
|

a  What is the distance between Luke’s
home and school?

home (km)
n

Distance from

b How long was Luke at school?

¢ Did he walk faster from home to o 1T I T T [ 1 % >
school or from school to home? Explain. Time (h)

d According to the graph, what was the
total distance he walked to and from school?

12 Nina walked from her home E_ 3
to school. On the way home, '{5 é 5
she stopped for her dental § E
. . 2o 1
appointment. This graph represents A<
her journey. T T T T T T T T >
Jy__ O 1 23 4 5 6 7 8 9
a  How far did Nina walk from Time (h)

home to school?

b When did she leave school to
walk to the dentist?

¢ How far did she travel to get to
the dental clinic?

d How long did she spend at her
dental appointment?

e What time did Nina arrive home
if she left home at 7.30 am?

f In which section did Nina walk
the fastest? What was her speed?

¢ Interpret the graph by describing
Nina’s journey. List the domain

and range of the graph.

13 Use this graph of Zac’s journey to answer y
true or false to each statement. Discuss
your answers with a classmate.
a Section A shows that Zac is walking home.
b Section B shows that Zac is stationary.

¢ Section C shows that Zac is walking

Distance from home

slower than in section A.

d Section D shows that Zac is walking 0 Time
faster than in section C.

14 Use the travel graph in question 13 to write a story about Zac’s journey.
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15 Draw a graph to represent your own travel 1
between home and school.

Luca

Sue
16 This graph shows four students’ travel.

a  Which student is stationary (not moving)?
b Which student is travelling the fastest?

Distance from school

17 Does this graph represent a journey that could

really take place? Explain. Time

i

18 Frozen soup is heated in a microwave oven. 0 Time
At different stages, the heating is paused so
that the soup can be stirred. This graph shows 1
the temperature change of the soup over the
first 6 minutes.
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Distance

a  What is the temperature of the soup when
it is first placed in the microwave oven? 30

b What is the temperature of the soup after
1 minute?

¢ When is the soup first stirred?

The soup is stirred again at 5 minutes.
What is its temperature?

Temperature (°C)

e In which time interval/s on the graph is

the temperature of the soup constant? 2 3 a4 s é
(Hint: look for when the temperature
remains the same). -10

f In which time interval/s is the temperature Time (min)
of the soup increasing the fastest? Explain.

g The soup needs to be heated to 65°C
before it is ready to eat. Estimate how
much longer the soup needs to be in the
microwave oven.

h Interpret the graph by describing what
happened to the soup over the time it was
heated. List the domain and range of the
graph.

19 Draw a graph of your own. Have a classmate interpret what the graph represents
and list the domain and range.
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20 Farmers and water authorities use 220 _‘
information about the evaporation rate of 200 4
water to manage water storage effectively.

This graph shows data for evaporation 1807
recorded in Albany, Western Australia, over _ 160
the first six months of a year. The values (in g 140
millimetres) are obtained using a standard- g 120
sized container (or ‘Class A pan’) and "g 100 -
equipment that measures the change in the § 20
water level due to evaporation. s
a  What is the amount of evaporation in 60
January (month 1)? 407
b What is the amount of evaporation in 20
March (month 3)? o T T T T T T*

This table shows the amount of evaporation
for the second half of the year.

Jul Aug Sep Oct Nov Dec
59 67 84 106 150 199

¢ Copy the graph above and extend the horizontal axis to include all the remaining
months of the year. (Hint: show July as 7, August as 8§ and so on.)

Plot the values for July to December on your graph and join each point with a line.
Which month of this year had the highest evaporation? What is the amount?
Which month of this year had the lowest evaporation? What is the amount?

Qe = o

Between which two months does the amount of evaporation change the most?
How can you see this on the graph?

h Comment on your answers to partse, fand g. | Reflect

ion? : :
What factors affect evaporation? ¢ What information does the slope of

a graph give you?
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Create a summary of this chapter using the key terms below. You may like to write a paragraph, create a

concept map or use technology to present your work.

positive
negative
integers

opposite integers
Cartesian plane

4A p

4B p

4C p

set of axes
X-axis
y-axis
origin
quadrants

Which integer lies between —3 and 3?
=5 -1.5
-1 4

Which integer, when added to +5,
gives —3?

-8 -2

+2 +8

Which calculation best represents this
diagram?

T T T T T T
-5 -4 -3 -2-10 1 2 3
(—4) = (+6) = (+2)

(=4 +(+2)=(-2)

(—4) = (+2) =(-6)

(—4) = (=6) = (+2)

Which two integers give a sum of —9
and a difference of 1?
—4 and 5
4 and -5

4 and 5
—4 and -5

x-coordinate distance
y-coordinate time
coordinates slope
table of values speed
travel graph stationary

4D p

4E )

4F p

4G p

Which of these calculations gives a
positive answer?
-12-24

12-24

—-12+24
-12+12

What are the coordinates of the origin?

(1, 1) (1,0)
(0,0) 0, 1)

Which quadrant of the Cartesian plane
does the point with coordinates (=3, 1)
lie in?

1 2 3 4

What does a travel graph with a
horizontal line showing Justin’s distance
from home mean?
his distance from home did not
change over this time period
his distance from home did change
over this time period
his speed increased over this time
period
his speed decreased over this time
period



47 p

4A p

47 p

4B p

4C p

4D p

4D p

4D p

4E P

Decide whether each statement is true

or false.
-3>+3
0>-7

-12<-5
1<-1

Write each list in ascending order.
25,-5,0,12,-10,2
-3,9,6,-6,0,—12

Write an integer to represent each of
these situations.

Death Valley in California, USA, is
86 m below sea level.

You have $615 in the bank.

The top of Mt Everest is 8840 m
above sea level.

Your bank account is overdrawn
by $35.

Calculate:

(=6) +(=3) (+7) + (+8)

(+2) + (-4) (=10) + (+9)
Calculate:

(+1) = (+9) (=4) = (=5)

(—8) — (+6) (+11) = (+3)
Calculate:

-5+7 -1-6 9-12

-8+3 -15+15 -20-20

A camel can survive temperatures
that range from —29°C to 49°C. Find
the difference between these two
temperatures.

A ship’s anchor is dropped from 23 m
above the water to rest on the sea bed.
The depth of the water is 15 m. How far

has the anchor dropped?
Copy and complete this table of
values.
2 4
4 6 Is

(0,3) (1,4)(2,5) (3,6) (5,8)

4F p

4F p

46 p

4 CHAPTER REVIEW

Draw a Cartesian plane with a
suitable scale on each axis and plot
each point shown in the table. Label
each point with its coordinates.

Write the coordinates of the points A to
F shown on this Cartesian plane.

yl

Distance from

Draw a Cartesian plane with a scale
extending from —6 to 6 on both axes.
Plot these points and label each point
with its letter.
A(—4,-2)
C(0, 3.5)

B(-1,4)

1 1
D(33, -53)
Ben walks from his home to school.
On his way home from school, he stops
at a shop with friends. This graph
represents his journey.
B

4
37
2
1

home (km)

T I —
0 6 7 8 9 10

123 45
Time (h)
How far does Ben walk from home
to school?

In which section did Ben walk the
fastest? What was his speed?
Interpret the travel graph by
describing what each section (A to E)
represents.
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The arrow is pointing to a position on the
number line below.

A scuba diver jumps from the side of a boat
and travels a vertical distance of 16 m to touch

What number belongs at this position? the bottom of the sea bed. If the boat’s deck is

{ 2 m above sea level, how deep is the water?
-7 0 3 m
Which number is the largest?
1 -5 2 -9 Complete the following number statement.
- - - - 4 1
Which number is the smallest?
0 -20 -10 5 Transactions for Peter’s bank account are

shown below.

) ) - )
When Andrew wakes up it is —3°C. By midday,

it has warmed by 7°C. What is the temperature 1June | - - +$86
at midday? 5June | Deposit +$25
7 June Cinemas -$15
11 June | Safeway -$33
Questions 5 and & refer to the following 21 June | JBHifi -$243
information. 30June | Deposit +$200

Miners are working at Level 5 below the surface of How much is in Peter’s bank account at the

the ground. Ground level is Level 0. end of the month?

At the end of a shift, workers use a lift that
travels six levels up the vertical mine shaft.
At what level do the miners leave the lift?

(D Level 1 above the surface
() Level 1 below the surface "
(D Level 11 above the surface 6
() Level 11 below the surface >

Tess catches an elevator from floor 6 and gets
off at floor —2. How many floors did Tess travel?

B
Questions 14—16 refer *

. . he following figure. 1|
On the way, the lift stops after travelling two to the following figure. 3 D

levels up the mine shaft. At which level do the The points A, B, C 2 C ?

.>

lift doors open? and D are plotted on

o 4
o
g
w
o
-4
o0
=Y

this Cartesian plane. 1

' . . 0
Complete the following number statement. What are the coordinates of the point A’

(1,5) (3.4 (1,2) 4. 3)
St =-1 ) ) ) )
What is the result of (~4) = (=3)? Which point has the coordinates (1, 5)?
=7 -1 1 7
A B C D
) ) ) ) ) ) - -

A cool room is kept at 4°C. Somebody turns
the temperature down by 10°C. What is the
new temperature of the cool room?

A point on the Cartesian plane has the
coordinates (2, 1).

The x-coordinate is




Questions 17—

1
>

—_— N Wk W
1

Distance from
Emma’s home (km)

refer to this travel graph.

(e}

Time (h)

Emma walks to her friend’s house and together

they walk to the cinema. After the film, they go to

a café before returning home.

Which section of the graph represents their
time at the cinema?

B
-

C

)

D E

D G

Answer true or false. Emma’s home is closer to

the café than it is to her friend’s house.

Refer to the
scale shown
with the
diagram to
answer each of
these questions.

Write the

A

In which section did Emma walk the fastest?

s seagull

<efish

swimmer

water

-8

—105

/

sea bed

position of each of these as an integer.

seagull

swimmer

fish
sea bed

Calculate the distance between the

seagull and fish

sea bed and fish.

A parasailor is moving through the air at half
the height of the seagull. Write the height of
the parasailor as an integer.

Write the coordinates of point C.

Which point has the coordinates (=3, 6)?
A C F H
) - - -

Which points are in the first quadrant?

Which point has the same x-coordinate as
point I?

A sting ray is swimming three times as deep as
the fish. Write its position as an integer.
The seagull spots the fish under the water and

dives towards it. This table of values shows the
height of the seagull after spotting the fish.

012 3 4 5 6 7 8

10 85/ 5 25 0 -15 -25 -15 /0.5

The first set of values for time and height can
be written as (0, 10). Write the information in
the table as nine coordinate points.

Plot the set of points on a Cartesian plane.
Carefully label the axes.

Describe the actions of the seagull during this
8 seconds.

. B
Questions 20— A 51
o 44
refer to the S 3 E,
following figure. 2+
The points A to H
Jareplottedon 654 32 —'_110_ 1 éDé 456
this Cartesian a °
I. 3] C

plane. F, 4]

L5

—6+ Jo
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CONNECT

........................................................................................

Temperatures around the world Acapuico, Mexico 3t 22°C

........................................................................................ A'(henS, Greece 120E 60[:
Temperature is a quantity that involves positive and negative

numbers. The unit commonly used for temperature is degrees
Celsius (°C). However, some countries, like the USA, use the Beijing, China 2°C -9°C
temperature unit of degrees Fahrenheit (°F). How are these

Bangkok, Thailand 32°C 21°C

A Cairo, Egypt 18°C 15°C
units different?
How can you compare different temperatures around the Las Vegas, USA S4F 3e°F
world? London, UK 7°C 2°C
You and your family are planning a holiday over the December Los Angeles, USA 64°F 45°F
and January holidays. If cost is not a consideration, where Miami. Florida. USA 3 s
would you like to travel? Do you want a winter holiday, perhaps 1ami, Flondsa, o> >0
with snow, or a warm, summer environment with plenty of Moscow, Russia -6°C -13°C

?
sun: New York, USA 39°F 27°F
One way of considering where to travel is to look at the average
Oslo, Norway -1°C -7°C

temperatures in January at different places around the world.
Your task is to compare temperatures at possible holiday Paris, France 6°C 0°C

destinati dth Id to hel decide wh .
estinations around the world to help you decide where to go Rome, Italy 2o °C

The table shows just a few destinations and their

temperatures. Notice that some of the average temperatures
are given in degrees Fahrenheit. For example, the average Singapore 30°C 23°C
maximum temperature in Los Angeles is 64°F. What is this

San Francisco, USA 55°F 41°F

temperature in degrees Celsius? Do you know a way to Sydney, Australia 26t 18
convert from one unit to the other? Tokyo, Japan g°C -1°C
Vancouver, Canada 6°C 0°C
Zurich, Switzerland 2°C -3°C

...................................................................................................................................
2

Your task 8

g

8

2

2

To investigate where to go for your holiday, follow these steps.

e Compare the temperatures of
selected cities around the world.

e (onvert temperatures to the same
unit for easier comparison.

e Decide which of these holiday
destinations suits you best.

e Investigate other holiday
destinations.

* Decide which holiday destinations
may suit you better at other times of
the year.

Include all necessary working to justify
your answers.

..........................................................................................................................................................
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Of course, the average maximum temperature of a city can vary across
the year. If you could select any time of the year for your holiday, would
this influence your choice of holiday destination?

For example, here are the average maximum temperatures (in °C) for
each month in Stockholm, Sweden.

Completethe 4 CONNECT  worksheet to show
all your working and answers to this task.

You may like to present your findings as a report.
Your report could be in the form of:
* abooklet

* aposter

¢ aPowerPoint presentation

e atravel brochure

e other (check with your teacher].



ALGEBRA AND
EQUATIONS
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5A Understanding rules 5F Using flowcharts

5B Using pronumerals 5G Building expressions using flowcharts
5C Terms, expressions and equations 5H Solving equations using backtracking
5D Evaluating expressions 51 Solving equations using a balance

) _ ) model
S5E Strategies for solving equations

s v

Ed

ESSENTIAL QUESTION

Algebra is a branch of mathematics that looks at number
patterns and rules. How can working with letters, symbols
and algebraic rules be useful to us?




Add 4 to each number.
a 3 b 5 c 9 d 1

Subtract 3 from each number.
a 7 b 4 c 12 d 3

Multiply each number by 6.
a 2 b 5 c 8

Divide each number by 5.
a 20 b 5 c 35

This Cartesian plane shows the position
of four points. Which letter labels the
point with coordinates (2, 3)?

Rewrite each statement using
numbers and one of the four operations
+,—, X or—+.
a the sum of 4 and 7
the product of 6 and 5

b
¢ the difference between 8 and 3
d the quotient of 12 and 2

Whatis 4 + 2 x 5?
A 11 B 14 C 30 D 40

Calculate (6 + 12) + 3.

What is the missing number that makes
each statement true?

a 4+_ =9 b Tx_=42
¢ _+3=8 d _-6=5

Are you ready?

Are these mathematical statements true
or false?

a 12+9=21 b 7-2=4

Start with 10, subtract 4 then add 6.
Divide the result by 3. What is your final
answer?

A 2 B 4 C o D 8

Start with 2, add 7 and multiply the
result by 5. What is your final answer?

A number is multiplied by 4 and then
has 3 added to it to give 11. What
number did you start with?

This set of scales has five apples on each
tray. Each apple has the same mass. The
scales are balanced as each tray has the
same mass. Two apples are taken off the
left tray.

a  What happens to the scales?

A They are balanced.

B They are unbalanced, with the
right tray higher than the left
tray.

They are unbalanced, with the
left tray higher than the right
tray.

D The left tray stays at the same
height as the right tray.

How many apples should be taken

off the right tray to balance the

scales?
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5A Understanding rules

A pasta machine flattens and stretches a piece of dough to

produce a new piece that is longer.

1 One piece of dough is 10 cm long when it goes in. It comes
out of the machine 30 cm long. Another 20-cm piece goes
into the pasta machine and comes out 60 cm long.

a Can you see a pattern? Discuss with a partner.
b Can you predict what length will come out of the machine if you know what length goes in?

2 A third piece of dough goes in 30 cm long and comes out 90 cm long. 101 20| 30

30 | 60 | 90

The information for all three pieces of pasta dough is shown in this table.
a The IN and OUT values are known as variables. Why are they called this?
b The relationship between the variables can be written as a rule, either as a sentence or as a

mathematical statement. Which rule matches this pasta machine?

A OUT =1IN +20 B OUT=1INXx2 C OUT=INX3
3 Copy and complete the table at right for this pasta machine. 10 20! 30 40! 50! 60
Use the rule to work out the length of dough: 30 60 90

a coming out of the machine if the length going in is 100 cm
b going into the machine if the length coming out is 240 cm.

5 Another pasta machine makes the dough twice as long.
a Create a table that shows the relationship between the two variables.
Make up your own IN values for the table.
b Write the rule for the relationship between the IN values and the
OUT values for this pasta machine.

6 Explain why a rule is useful when describing a relationship between two or more variables.

KEY IDEAS

> Algebra is a branch of mathematics that looks at number patterns and rules.
> A rule describes a relationship between two or more variables.
> A variable is a quantity that can have varying or different values.

> A rule with two variables can be used to find the value of one variable if you know the value of
the other variable.
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EXERCISE 5A Understanding rules

1 The rule for the relationship between a set of IN and OUT numbers is:
add 9 to the IN number to get the OUT number.
Find the OUT number for each of these IN numbers.

a 4 b1 ¢ 18 d 24
e 7 fo11 g 9 h 0

EXAMPLE 5A-1 Using a simple rule to find missing OUT values

o : 23 4 5|

Use this rule to find the missing OUT numbers in the table:

add 3 to each IN number. out ‘ ‘ ‘
THINK WRITE
1 Apply the rule to each IN number. (add 3) 1+3=4

2+3=5

3+3=6

4+3=7

5+43=8
2 Write the missing OUT numbers in the table. IN 1 23 4 5

N 4 5 6 ’ 8

= 2 Use the given rule to find the missing OUT numbers in each table.
E a Add 5 to each IN number. b Multiply each IN number by 2.
é IN 1 2 3 4 5 IN 2 3 4 5 6
= ot out
o
g ¢ Subtract 6 from each IN number. d Add 10 to each IN number.
E IN 8 11 14 20 28 IN 0 2 4 6 8
= ot ouT
2
e Divide each IN number by 3. f Multiply each IN number by 8.
[\ 3 12 33 42 60 IN 0 1 5 8 11
W ouT
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EXAMPLE 5A-2 Using a rule with two operations to find missing OUT values

Use this rule to find the missing OUT numbers in this table: 1|3 |4|7|0
multiply each IN number by 5 and then subtract 4. out
THINK WRITE
1 Apply the rule to each IN number. (multiply by 5 1x5=5then5-4=1
and then subtract 4) 3x5=15then15-4=11
4x5=20then20—-4=16
7 x 5=35then 35 -4 =31
10 x 5 =50 then 50 — 4 = 46
2 Write the missing OUT numbers in the table. IN 13 4 7 10
OuT [t 11 16 | 31 46
[ 3 Use each given rule to find the missing OUT 3 4 5
numbers in this table. T
a  Multiply each IN number by 3 and then add 2.
b Multiply each IN number by 7 and then subtract 5.
¢ Subtract 3 from each IN number and then multiply by 10.
d Add 2 to each IN number and then multiply by 4.
e Multiply each IN number by itself and then add 6.
. f Multiply each IN number by itself and then subtract 9.
EXAMPLE 5A-3 Using a rule to find missing IN and OUT values
Use this rule to find the missing values in this table: 013 |%
add 4 to the IN number to get the OUT number. out 5 26 10
THINK WRITE
1 Apply the rule to each of the three given IN 0+4=4
numbers (0, 3 and 15) to find the OUT number. 3+4=7
15+4=19
2 Find the IN numbers that, when 4 is added to 7?7+ 4 =5s0IN numberis 1.
them, gives the OUT numbers (5, 26 and 10). ?+ 4 =26 so IN number is 22.
?+ 4 =10 so IN number is 6.
3 Write the missing numbers in the table. IN 0 3 15 1 22 6
OUT i / 19 5 26 10
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4 Use each given rule (which describes how

to get the OUT number) to find the missing L

numbers in this table. 8 28|16
a Add 7 to each IN number. b Subtract 1 from each IN number.

¢ Multiply each IN number by 4. d Divide each IN number by 2.

e Add 2 to each IN number. f Multiply each IN number by 2.

5 Use the given rule to find the missing numbers in each table.

a To get the OUT number, add 3 to each b To get the OUT number, multiply each
IN number and then multiply by 2. IN number by 4 and then add 1.

0 4 14 2 3 4
16 | 22 | 30 25 29 33

¢ To get the OUT number, subtract 2 d To get the OUT number,

from each IN number and then divide each IN number by 5
multiply by 3. and then subtract 2.
3 5 ’ 10 15 20
21 | 24 36 3 6 8

6 Use each table to complete the rule for the relationship between the set of IN and
OUT numbers.

a Rule: add to each IN number b Rule: divide each IN number by

to get the OUT number. to get the OUT number.
1 2 3 4 5 4 8 12 16 | 20
13 14 15 16 17 1 2 3 4 5

7 Use each table to write the rule for the relationship between the set of IN and OUT
numbers.

a 4 5 6 I 8 b 1 2 3 4 5
10 11 12 13 14 3 6 9 12 15

c 20 21 22 23 24 d 2 4 6 8 10
11 12 13 14 15 14 28 42 56 70

e 8 16 24 | 32 40 f 0 2 4 6 8
1 2 3 4 5 15 17 19 21 23
g 20 22 24 26 28 h 0 33 5 77 99
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8 Match each rule written as a sentence with its corresponding mathematical statement.

% Sentence Mathematical statement
5 a  Multiply the IN number by 7 to get the OUT number. A OUT =IN+7

E b Add 7 to the IN number to get the OUT number. B OUT=IN-7

z ¢ Multiply the IN number by 7 and then add 7 to get C OUT=INXx7

Z the OUT number.

= d Subtract 7 from the IN number. D OUT=INXT7+7
E 9 Write as a mathematical statement each rule described in:

> i question 4

ii question 5

10 Apples are put in a machine to produce juice. For each apple that goes in,
100 mL of juice comes out.
The rule for this relationship is: multiply the number of apples by 100 to get the
amount of juice in millilitres.

a Use the rule to complete this table.

b What are the two variables in
this relationship?

¢  What amount of juice comes

ININOSYIY ANV INIATOS W3IT80y8d |
[EN
o
w
~
[
[op)
~

out of the machine:
i if six apples are put in?
ii if 13 apples are put in?
iii if 20 apples are put in?
d How many apples would need
to be put in the machine:
i to have 400 mL of juice
come out?
ii to have 900 mL of juice
come out?
iii to have 3000 mL of juice
come out?
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11 The total cost of buying muesli bars is related to the number of muesli bars bought,
as shown in this table.
1 2 3 4 5 6
2 4 6 8 10 12

a This relationship can be represented by a rule. Complete this sentence:

Rule: the number of muesli bars by to find the total cost in
dollars.

b What are the two variables in this relationship?
¢ What is the total cost of buying:

i two muesli bars? ii five muesli bars?
d What is the total cost of buying:
i 11 muesli bars? ii 38 muesli bars?

e To get your answers to part ¢, was it easier to use the table
or the rule? Explain.

f To get your answers to part d, was it easier
to use the table or the rule? Explain.

¢ How many muesli bars could you buy for:
i $6? i $34?

12 A pattern can be seen when shapes containing
different numbers of triangles are made using toothpicks.

VANWAVANVAVAVA

1 triangle 2 triangles 3 triangles

a Copy and complete this table to show the relationship between the number of
triangles and the number of toothpicks needed to make the shape.

1 2 3 4 5 6

b What are the two variables?
¢ How many toothpicks are needed to make a shape containing:
i five triangles?
ii 14 triangles?
d Write the rule for the relationship between the number of triangles and the
number of toothpicks in a sentence.
e Write this rule as a mathematical statement.
Use the rule to find:
i the number of toothpicks neededto
make a shape containing 120 triangles ! Reflect
ii the number of triangles that could be :

Why is a rule more useful than
made Wlth 237 tOOthpiCkS. just Creat]ng atable?
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Three pencils from your pencil case have been placed on the desk.
The total number of pencils you have depends on how many pencils are left in the case.

1

How many pencils do you have in total, if there are:

a two pencils in the case? b five pencils in the case?

Copy and complete this table to show the relationship between the number of

pencils in the case and the total 1 2 134! 5|68
number of pencils.

What are the two variables in this relationship?

Write the rule for the relationship using the words IN and OUT. (Hint: what happens to the IN
number to get the OUT number?)

Mathematicians have developed a shorthand way of writing variables, using pronumerals instead of IN

and OUT. A pronumeral is a letter or symbol that takes the place of a number. For example, replace IN

with x and OUT with y to write the rule. When a rule is written like this, it is called a formula.

5 Which formula matches your rule?
A x=y+3 B y=x+3 C y=xX%3

6 Copy and complete this new version of the table of values using 17273456

the pronumerals x and y as the variables.
7 Use the relationship to work out how many pencils you have in total if there are 11 pencils in the case.
KEY IDEAS
» A pronumeral is a letter or symbol that is used in place of a number.
» A variable can be represented by a pronumeral. ¢) NOTE Pronumerals are

. ) . o printed in italics so they
> When a rule is written using pronumerals, it is called a formula. A TEk ceminacs] with
. . . . units of measurement.

» Products or quotients with pronumera}%s can be simplified. T T

For example, x X 7=7xand x +7 = 7 for metre but mis a

) ) ) pronumeral representing

> The relationship between two variables can be shown as: AEERE

> arule (or formula)
> a table of values or
> a graph.
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EXERCISE 5B Using pronumerals

EXAMPLE 5B-1 Writing a rule as a formula
Write each rule as a formula using @ for the IN number and b for the OUT number.
a OUT=1IN x4 b OUT=IN=+5
THINK WRITE
a 1 Replace OUT with b and IN with a. a OUT=INXx4
b=ax4
2 Simplify the formula by writing ¢ X 4 as 4a. Notice that b=4a
the number is written before the letter in the product and
the multiplication sign is left out.
b 1 Replace OUT with b and IN with a. b OUT=IN=+5
b=a+5
2 Simplify the formula by writing a = 5 as %. Notice that the b= %
vinculum in the fraction is equivalent to a division sign.

1 Write each rule as a formula using « for the IN number and b for the OUT number.

a OUT=IN+8 b OUT=IN-5 ¢ OUT=INX6
d OUT=IN=+3 e OUT=INXx2 f OUT=IN+1
g OUT=IN=+4 h OUT=IN-9 i OUT=11xIN
i OUT=6+IN k OUT=3-1IN I OUT=4-+IN
m OUT=2XIN+5 n OUT=6XIN-2 o OUT=INXxX3+7

2 Copy and complete the formula for each relationship from the table of values.

a b=a+ b n=m-

2 3 4 5 Izll 5 6 I 8 9

1
8 9 10 11 1 n12345

AIN3INT4 ANV INIAONVLSHIANN |
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EXAMPLE 5B-2 Writing a formula from a table of values

Use the pronumerals in the table to write a formula

relating the variables.

THINK

1 Look for a pattern in the two variables.

2 Check the pattern or rule works with all values.

3 Write the rule as a formula.

WRITE

5-2=3 6-2=4
It looks like y is obtained by
subtracting 2 from x.

7-2=5 8-2=6 9-2=7
y=x-2

3 Use the pronumerals in each table to write a formula relating the variables.

a . 3 4 5 6 7
5 6 7 8 9
c . 12 13 14 15 16
6 7 8 9 10
e . 6 10 18 26 30
. 3 5 9 13 15

b

o0 1 2 3 4
- 0 3 68 9 1

I 2 4 6 8 | 10
14 28 42 56 70

m g 11 16 19
8 13 15 20 23

EXAMPLE 5B-3 Plotting the graph of a relationship from a table of values

Plot the graph of the relationship, shown as a

table of values.

THINK

1 List the values as a set of coordinate points.

2 Plot the points on a Cartesian plane.

x IR \ 4 s \
6 7 8 9 10
WRITE
(1,6),(2,7),(3,8),(4,9), (5, 10)
Vi
10 °
9 - °
8 °
74 °
64 @
5_
44
34
P
14
0

T T T T T >
12345%
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4 Plot the graph for each relationship, shown as a table of values.

a 1 2 3 4 5 b 1 2 3 4 5
4 5 6 14 8 3 4 5 6 I
c 2 3 4 5 6 d 0 1 2 3 4
1 2 3 4 5 0 3 6 9 12

Write the formula for each relationship in question 4.

For each graph below, copy and complete a table of values like this.

I I I e T T T T T T
123456* 123456*"

Write the formula for each relationship in question 6.

Tobias has a full box of biscuits and four

leftover biscuits from the last box. His

friend wants to know how many biscuits

there are altogether. Since the number of

biscuits in the unopened box is unknown

and can vary from one box to another, the

variables can be described as:

x represents the number of biscuits in the box

n represents the total number of biscuits

a Copy and complete this table of values to
show the relationship between x and n.

18 19 20 21 22

b Use the pronumerals to write a formula
for the relationship between the two variables.

¢ Why is it important to know what the pronumerals represent?
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9

10

11

12

13

14

A recipe for scrambled eggs requires two eggs per person. How many eggs will be
needed to make scrambled eggs for any given number of people?

a What are the two variables in this situation?

b Write a pronumeral for each variable and define (describe) what each one
represents.

Complete a table of values that shows the relationship.

d  Write the formula for this relationship.

Svetlana has some money in her wallet. She receives $20 as a gift. How much money
does she now have? Write a formula for the relationship between the amount of
money she originally had and the amount she now has. Remember to define the
pronumerals used to represent the two variables.

Laurence earns $50 each week from his part-time job. The formula ¢ = 50 — m
represents a relationship between the amount of money Laurence spends during the
week and the amount he saves at the end of the week.

a  What does m represent?

b What does ¢ represent?

¢ Write five sets of possible values for m and ¢ that would fit this formula.
d

Explain why m and ¢ are considered to be variables.

The formula ¢ = 5n relates to the cost
of buying hamburgers.

a  What could n represent?

b What could ¢ represent?

¢ Write five sets of possible values for
n and ¢ that would fit this formula.

Write the formula for three different
relationships of your own choice and explain

what the pronumerals represent in each case.

Copy and complete the formula for each relationship from the table of values.
Notice that the rule involves more than one operation on a variable and so finding
the formula can be more difficult.

a y=2x+ b y=5x- c y=3x+
+1 +1 +1 +1 +1 +1 +1 +1 +1 +1 +1 +1
S VY Ya Ya B VY VYa Ya S VY Ya Ya
1.2 3 4 5 1.2 3 4 5 4 5 6 7 8
5 79 11 13 38 13 18 23 16 | 19 22 25 28
oA N A A N AN AN AN | oA oA A A

+2 +2 +2 +2 +5 +5 +5 +5 +3 +3 +3 +3



ININOSYIY ANV INIATOS WIT804d |

J9INITIVHI |

15

16

17

18

19

5B USING PRONUMERALS

Look at the numbers written above and below each table of values in question 14,
They show a pattern in the x values and a pattern in the y values that can help you
find the formula.

a Describe the pattern in the x values.

b Describe the pattern in the y values.

The numbers shown above and below each table are called differences.
The x differences show the difference between one x value and the next;
the y differences show the difference between one y value and the next.

¢ Compare the pattern in the y values with the formula in each case.

d Explain how differences can help you work out the formula in more difficult cases.

Use the strategy of finding differences to work out the formula for each relationship.

a 1 2 3 4 5 b 1 2 3 4 5
5 8 11 14 1 1 5 9 13 1

c 1 2 3 4 5 d 3 4 5 6 ’
8 10 12 | 14 16 22 29 36 | 43 50

e 4 5 6 I 8 f 2 3 4 5 6
4 /7 10 13 16 6 11 16 21 26

Plot the graph of each relationship in question 16. Label each graph with its formula.

The formula y = 4x + 2 represents a relationship that relates to designs of a
rollerblading track. Each track is made up of a different number of identical
concrete slabs.

Aerial plan of some possible tracks

— O O OO

three diamonds

one diamond two diamonds

What does x represent?

b What does y represent?

¢ If there are 22 concrete slabs available,
describe the design of the largest
rollerblading track that could be made.

Write a similar formula to that shown in
question 18 for another relationship of
your own choice and explain what the
pronumerals represent.

What are pronumerals and how
i are they useful?

245
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and equations

The cost of hiring a canoe is $15 per hour plus an extra booking fee of $10.

1 What would be the total cost of hire if you booked a canoe for: a1 hour? b 3 hours?
2 If n represents the number of hours the canoe is to be hired for, what would 157 represent?
3 You could write 157 + 10 to represent this situation. This is an example of an expression
algebraic expression. It contains two terms. What does 15z + 10 represent?
4 The first term is made up of a number and a pronumeral multiplied together. 1572 + 10
The number is called the coefficient of the term. /
a  Write the first term of the expression. term term
b In the first term, whatis: i the variable? ii the coefficient?
5 The second term is a number. As it does not contain a pronumeral, it is known as a constant.
a Write the constant term of the expression. b How is it different from the first term?
6 You have $40 to spend on hiring a canoe. This means that 15z + 10 needs equals sign
to be 40, or 157 + 10 = 40. Now the statement is called an equation.
What is the value of n that would make the equation a true statement? 15n+10,= \4Oi
Tea o oo ; p 9
7 For how long can you hire a canoe if you have $40? left side of right side of
equation equation
KEY IDEAS
Expressions and equations are made up of terms.
A term can be a number, or the product of a number and one or more pronumerals.
Some examples of terms are: 2, 6a, Smn, p, —3x.
» Terms can be added to form an expression; for example, _ variable constant
coefficient / constant
4a + S5bc + 6. T / s
Equations always have an equals sign. Expressions do not. \ 15”;+\10/_\40/
A formula is a special type of equation where there is more
. term + term = term
than one variable; for example, y = 2x + 3. \ \
> The number multiplied to a variable is known as the  expression = expression |
coefficient. For example, the coefficient of 3x is 3. |
> A term without any pronumerals is known as a constant. equation
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EXERCISE 5C Terms, expressions and equations

1 Answer true or false for each statement. For the statements that are false,

c

= provide a reason for your answer.

m . . .

= a y=3x+ 21isan expression b 4disaterm

_=Z>' ¢ 7k — 3 is an expression d the constantin Sa + 31is 5
= e m=n+9isaformula f the coefficient of x is 1
: g 8n =24 is an expression h the coefficient of 6y is 6
= i theconstantin4c+ 5is 5 i 8+ 3aisan equation

E k 6x + 2 has two terms I 5—2yisan expression
=z

2 2 State whether each of these is an expression or an equation.

a 3x+2=5 b x—6

c 8=4+y d a+b+c=11
e m+2n-15 f 5-2abc

g d=3f+7 h x+2y+4-k
i k=8m i ptgqt+t2r+5

3 Which of the equations in question 2 is also a formula?

EXAMPLE 5C-1 Understanding expressions

For the expression 3a + b + 7, identify:

a the number of terms in the expression b any variables used in the expression
¢ the coefficient of each term containing a variable d any constant terms.

THINK WRITE

a Count the number of terms separated by a There are three terms.
+ (or —) signs.

b The variables are represented by pronumerals. b The variables are a and b.

Identify the pronumerals.

¢ Look for the terms containing variables (3« and b). ¢ The coefficient of 3a is 3.
As 3a = 3 X a, the coefficient of 3a is 3. The coefficient of b is 1.
As b =1 X b, the coefficient of b is 1.

d Identify any term that contains no pronumerals. d The constant term is 7.
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4 For each expression, identify:
i the number of terms in the expression
ii any variables used in the expression
iii the coefficient of each term containing a variable

iv any constant terms.

a Sx+6 b 2a+4b+3 ¢ Tmn+4
d 2+ 11k e 4ec+7d f 13y
g f+5 h 6x+w+1+3y i 8p+10+m

EXAMPLE 5C-2 Writing expressions

Write an expression for each statement.

a the sum of @ and 3 b 9less than b

¢ twice the value of ¢ d ddivided by 5

THINK WRITE

a Finding the sum means to add. Write « plus 3. a Expressionisa + 3.
b Finding a number less than another is to subtract. b Expressionis b — 9.

Subtract 9 from b.

¢ Finding twice the value of a number is to multiply c cX2=2
by 2. Multiply ¢ by 2. Write the product in a simpler Expression is 2c.
way with the X sign left out.
d Write d divided by 5 as a fraction. Remember that dd+5= %1
the + sign is equivalent to the vinculum in a fraction. Expression is =
5 Write an expression for each statement.
a the sum of @ and 7 b b divided by 2 ¢ 5Slessthan ¢
d 3timesthevalueof d e esubtracted from 8 f twice the value of f
g 4divided by g h 9 more than & i thesum of k, m and n

6 How many terms are there in each expression for question 5?

7 Write an expression that has four terms.

AIN3INT4 ANV INIGNVLSYIANN

8 Write an expression for each statement. Use « for the unknown number.
a 8 more than a number
b 15 less than a number
¢ anumber is multiplied by 3
d anumber is divided by 7
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Write an expression for each statement. Use n for the unknown number.
a anumber is multiplied by 4 and then 5 is added to the result

b anumber is divided by 3 and then 7 is added to the result

¢ anumber is doubled and then 9 is subtracted from the result
d

a number is multiplied by 6 and then 1 is subtracted from the result

Imagine that you repeat question 9 using x instead of n. What difference would this
make to your answers?

Daniel starts with an unknown number which he represents with x.

a He adds 3 to the number. What expression does he make?

b To multiply the result by 4, he uses a pair of
brackets to group the result before multiplying.
Copy and complete this statement: (x + __ ) X 4

o NOTE The x sign between

or__ X(x+_)).
¢ Copy and complete this statement to show how
Daniel can write this expression more simply:

4 and the expression in
brackets can be left out.
This is the same as when
you write 4 x a more

simply as 4a.

—(x+_).

12 Caitlin starts with an unknown number which she represents with k.
a She adds 7 to the number. What expression does she make?

b To divide the result by 3, she can use a pair of

brackets to group the result before dividing.

¢) NOTE Using a pair of
Copy and complete this expression: (kK + __ )~

brackets or a vinculum in
a fraction are two ways
of grouping a number of
terms together. They are
often called grouping
k+_ symbols.

¢ Another way of writing this expression is as a
fraction where the vinculum replaces the brackets
used for grouping terms together.

Copy and complete this expression:

13 Write each expression more simply.
a 7X(x+06) b 2X(x—23)
e (x+4)+7 f (x=-95=11

¢ (x+1)x5
g O+tx) =2

d (x-2)x8
h (1-x)+6

14 Use a pair of brackets or a vinculum to write expressions for these statements.
Choose a pronumeral for the unknown number.

add 4 to a number and then multiply the result by 5

subtract 11 from a number and then multiply the result by 2

add 6 to a number and then divide the result by 7

subtract 3 from a number and then divide the result by 4

subtract a number from 10 and then multiply the result by 3

=-e Q6 T 9

subtract a number from 6 and then divide the result by 9

15 Write five different expressions of your own choice.
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Write an equation for each statement. Use x for the unknown number.
a 5 more than a number is equal to 11.
b 3 less than a number is equal to 4.

a number multiplied by 6 is equal to 18.

c
d anumber divided by 2 is equal to 5.
e twice a number is equal to 24.

f

half a number is equal to 9.
Write five different equations of your own choice.
What is different and what is the same for equations and formulas?

Write five different formulas of your own choice.

Teresa has n Easter eggs.
Write an expression for PR SR
each situation.

a Her friend has 10 more eggs.
b Her cousin has three times as many eggs.

¢ Her younger brother has half as many eggs.
d

Her sister has four eggs less.

Conor receives p dollars per week as pocket money.
a  How much pocket money does he receive:
i in a fortnight?
ii in a year?
b If he also earns w dollars per week for washing his neighbour’s car, how much
does he receive each week?

Your family has a weekly order of
ten apples, seven bananas and six
oranges from the local fruit market.
The cost varies each week.
a Choose a pronumeral to represent
the cost of each type of fruit.
b Write an expression for the cost of:
i the apples
ii the bananas

iii the oranges.

¢ Write an expression for the total weekly cost
of the fruit.

d Use w (for the total weekly cost of the fruit)
and your answer to part ¢ to write a formula for this relationship.
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23 Let the number of girls in a class be represented by g and the number of boys in the
class be represented by b. Write an expression for each of these, using g and b.

the number of students in the class
the number of pens in the class if each student has three pens
the number of people in the class, including the teacher

e 6 T

the number of keys in the class if

each girl has three keys, each boy has

two keys and the teacher has four

keys

e the number of boys in the class when
three boys are away

f the number of students in the class

when half the class are attending a

sporting event

24 Suggest a real-life situation that could be represented by each of these expressions.
a at+4 b 20-5 ¢ 6¢
d

d g e 6e—7 f 5f+2

25 If each expression in question 24 is equal to 12, write an equation for each case.

26 Which expression in each pair of expressions represents the larger number?

a x+3andx+5 b x+landx—1
¢ x—7andx—4 d x—2andx
e 2x+7and2x+4 f 3x—6and3x+1

27 If y represents an unknown number, write an expression for the number multiplied by
the same number. Can you write it in index form?

What s the difference between an
¢ expression and an equation?
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5D Evaluating expressions

In Australian Rules football, a team scores six points for a goal and
one point for a behind.

1 How many points are scored if a team kicks:
a two goals? b three behinds?
¢ two goals and three behinds? d five goals and eight behinds?
2 How many points are scored if a team kicks:
a ggoals? b b behinds?
3 Write an expression for the number of points scored by a team that
kicks g goals and b behinds.
4 What do the pronumerals g and b represent? Explain why they are useful.
5 Replace g with 2 and b with 3 in the expression. This is called substitution.
You are substituting (or replacing) each pronumeral with a particular number.
6 Find the value of the expression by multiplying 2 by 6 and adding 3.
This is called evaluating the expression.
7 Compare your answers to question 6 and question 1lc.
8 Evaluate the expression for these g and b values.
a g=5b>b=8 b g=9,b=6 c g=11,b=7 d g=20,b=12
KEY IDEAS
» To evaluate an expression, substitute (or replace) each The order of operations is:
pronumeral with a number and then work out the value. first: Brackets (operations inside
> It is important to follow the correct order of operations grouping symbols are
when evaluating an expression. always calculated first)
> When substituting into a term that is a product of a second: Indices (powers and square
number and one or more pronumerals, it may be easier . ro.ot.s.)
to show the X signs as a reminder to multiply. For third: DIVIS.IOr.l anq
example, Sab means 5 X a X b. Multiplication (work from
) . . left to right)
> You can substitute into a formula to find the value of a

fourth: Addition and Subtraction

variable (or pronumeral) when you know the value of (work from left to right)

the other variables.
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EXERCISE 5D Evaluating expressions

EXAMPLE 5D-1 Evaluating expressions containing one pronumeral
Evaluate each expression by substituting 4 for x.
ax+2 b 7x c 3x—1
THINK WRITE
a 1 Replace x with 4. a x+2
=4+2
2 Write your answer. =
b 1 Show the operation between 7 and x. b Tx
=T7Xx
2 Write your answer. =7x4
=28
¢ 1 Replace x with 4. c 3x-1
=3x4-1
2 Perform the multiplication first then the subtraction. =12-1
=11
_C 1 Evaluate each expression by substituting 6 for x.
=z
o a x+35 b x-2 ¢ 3x
2 d 3 e Sx+8 fo21-x
z
= 2 Evaluate each expression by substituting 5 for y.
=
@ a y+12 b y-1 c 8y
= y
§ d g € 3y -2 f 5- y
p= 3 Evaluate 3k + 5 by substituting each of these values for k.
5 a k=1 b k=3 ¢ k=4
d k=7 e k=0 f k=10

4 Evaluate 4m — 1 by substituting each of these values for m.

a m=2
d m=8

b m=5

e m=10

c m=1
f m=9
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EXAMPLE 5D-2 Evaluating expressions containing two pronumerals

Evaluate each expression by substitutinga =4, 5 =3 and ¢ = 5.

+
a 2a+b b 7(c - b) cbzc
THINK WRITE
a 1 Replace a with 4 and b with 3. Remember that 2a means a 2a+b
2 X a. =2%x4+3
2 Perform the multiplication first then the addition. =8+3
=11
b 1 Replace ¢ with 5 and b with 3. b T(c—b)
=75-3)
2 Perform the subtraction inside the brackets first then the =7%x2
multiplication. =14
¢ 1 Replace b with 3 and ¢ with 5. . b+c
2
345
2
2 Perform the addition first then the division. The vinculum _8
of the fraction acts like a pair of brackets and groups 2
terms together. =4

AIN3INT4 ANV INIAONVLSYHIANN |

5 Evaluate each expression by substitutinga =2, 5 =3 and ¢ = 6.

a at+4 b b+c ¢ Sc
d 3a-c e Ta+b f %
o 6a+c) h “;b i 3c-a)
i 4b+3c k 024 I 8a-2b

6 Copy and complete this table by evaluating each expression using these values for x.
The first two have been done for you.

X+4 X
X | x+6 | 5x | 13-x | 6x+7 | 3(x-1) > 4x -5 +8

10
12
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7 The term ab means a X b. What does a? mean?

5D EVALUATING EXPRESSIONS m

8 Evaluate these expressions by substituting m = 3 and n = 5.

9 Find the value of p for each of these ¢ values

10

11

12

a m? b n?
d n2-8 e 4m?

using the formula p = 61 — 2.

t=9
r=64
t=0.8
2
=3

c m?+5
f 2n2+3

@) NOTE To find the value
of the pronumeral on the
left side of the formula,
evaluate the expression
on the right side of the
formula.

Find the value of y if x = 4 is substituted into each formula.

a (=1 b
c =20 d
e t=53 f
g 1=3 h
a y=19-3x

d y=5(x+6)

28
g y=_7+3

b y=%x

2
e y=3x-1
h y=3x*-15

At the school canteen, a salad roll costs $5

and a can of drink costs $2.

a  Write an expression for the cost of r salad

rolls and d cans of drink.

b Evaluate the expression to find the cost of

three salad rolls and five cans of drink.

¢ Find the cost of eight salad rolls and seven

cans of drink.

d Choose another three sets of » and d values. Have a
classmate evaluate the expression to find each cost.

The number of months in a given number of years can

be written as a formula.

a Choose a pronumeral for the number of months and

another for the number of years.

b Write a formula using the pronumerals to describe the

relationship between the two variables.

c y=%x+7

_4
f Y=
i y=19-x?

¢ Use your formula to find the number of months in:

i 10 years

ii 17 years
iii 8.5 years
iv 0.75 years.
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13 The number of legs on n spiders can be
represented by /.
a  Write a formula using / and n to describe
the relationship between them.

b Find the value of / for each of these =
n values.
i2 ii 5
iii 8 iv 11

¢ Use the formula to calculate how many
legs there would be on 231 spiders.

ININOSYIY ANV INIATOS WIT804d |

14 The relationship between average speed (s), distance (d) and time (7) \
can be represented by the formula s = %l

a Calculate the value of s for these d and ¢ values.

id=10,t=2
ii d=36,1=9
iii d=6.3,t=3
ivd=22,t=4

b Find the average speed (in metres per second) of a car
that travels 100 m in 5 seconds.

15 In most countries of the world, temperature is measured
in degrees Celsius. Some countries, like the USA, use
degrees Fahrenheit.

A formula can be used to convert from one temperature
unit to the other. Let C represent the temperature in
degrees Celsius and F represent the temperature in
degrees Fahrenheit.

a  Use the formula C = g(F — 32) to convert these
temperatures to degrees Celsius.

i 59°F
ii 86°F
iii 32°F
iv 95°F
b Use the formula F = %C + 32 to convert these
temperatures to degrees Fahrenheit.
i 20°C
ii 100°C
i 25°C
iv 60°C

¢ If the temperature in New York is 41°F, what is it in degrees Celsius?

d  Which temperature is higher: 50°F or 15°C? Justify your answer.
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Copy and complete these tables of values. Substitute each x value into the formula to
find the corresponding y value.

a y=x+3 b y=x-2
1 2 3 4 5 2 3 4 5 6
_ 2
¢ y=4x d Y=
0 1 2 3 4 1 2 3 4 6
e y=2x-3 f y=x?
2 3 4 5 6 0 1 2 3 4

For each relationship shown in question 16, draw a Cartesian plane and plot the
coordinate points. Label each graph with its formula.

A graph shows a linear relationship if the points lie in a straight line. If the points do

not lie in a straight line, it is a non-linear relationship.

a To make it easier to see the relationship, draw a smooth line or curve through the
points you have plotted for each graph in question 17.

b Decide whether each graph is showing a linear or non-linear relationship.

Follow these steps for each relationship described by its formula.

1 2 4 6 8

i Copy and complete a table of values like the one shown.
ii Plot the graph of the relationship.
iii Decide whether the relationship is linear or non-linear.

a y=3x+1 b yZ%—
) _X
c y=2x*+6 d y—§+5

What do you notice about the variables in a formula that shows a linear relationship?

Write three examples of a formula that shows a linear relationship.

What is important to remember
i when evaluating an expression?
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oE Strategies for solving an equation

Isabella bought an ice cream and a cola. Tania wants to buy an ice cream but isn’t sure
she has enough money. Isabella’s cola cost $3 and she received $2 change from $10.
Use x to represent the unknown cost of an ice cream, in dollars.

1 Write an expression for the cost of the ice cream plus the cola.

2 How much did Isabella pay for both items?

3 The relationship can be written as an equation. Use your answers to questions 1 and 2
to copy and complete: The equation is x + =

4 How can you work out the value of x?

Finding the value of x is called solving the equation. To solve an equation is to find the value
of the pronumeral that makes the equation a true statement. This value is called the solution { T
to the equation. ". !
5 Would the solution to the equation be 4? Explain. '

You may have used a strategy like ‘think of a number that, when you add 3, gives 8" to work out the value
of x. This strategy is called solving by inspection. It means to inspect or use observation to find the solution.

6 Write the solution to your equation.

7 How can you check whether your solution is correct?

KEY IDEAS

> An equation contains an equals sign where one expression is equal to another. That is,
the value of the left side of an equation equals the value of the right side of the equation.

> To solve an equation is to find the value of the variable (pronumeral) that makes the
equation a true statement. This value is called the solution to the equation.

» One strategy for solving an equation is solving by inspection.
This means to inspect or use observation to find the solution.

> Another strategy is ‘guess, check and improve’. It is where you guess a value for the
solution and check if this value makes the equation a true statement. If it doesn’t, you
improve the guess and try again.

> You can check if a solution is correct by substituting the value found for the pronumeral
into the equation and seeing whether it makes the equation a true statement.
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EXERCISE SE Strategies for solving an equation

1 Substitute 4 for x in the expression on the left side of each equation. Does it make the
equation true?

a x+9=13 b x—3=2
¢ 9-x=1 d 5x=20
e %=2 f 3x=7

EXAMPLE 5E-1 Checking a solution

Decide if x = 11 is the solution to the equation x —4 = 7.

THINK WRITE
1 Write the equation. x—4=7
2 Substitute 11 for x in the left side (LS) of the equation LS=x-4
and evaluate. =11 —4whenx =11
=7
3 Write the value of the right side (RS) of the equation. RS =7
4 Compare the left and right sides of the equation. LS =RS
5 Write your decision. As 11 —4 = 7 is a true statement, So x = 11 is the solution.

the solutionis x = 11.

= 2 Decide if the value given in brackets for each pronumeral is the solution to
m the equation.
=
(2]
—JZ; a m—8=5 (m=13)
Z b 7p=28 »=3)
@
. c k+5=14 (k=8) @) NOTE Youknow that the
z correct solution to an
- d 11-n=7 n=4) equation has been found
c t if the value of the left side
z €% =6 (t=24) (LS) equals the value of the
o . .
< _ _ right side (RS) when the
f9y=28 =3 solution is substituted for
g 6+c=7 (c=1) the pronumeral.
h f-4=4 (f=16)
. X —
i 3= 1 (x=15)
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EXAMPLE 5E-2 Solving equations by inspection

Solve each equation by inspection.
aa+8=14 b b-3=4 ¢ 4c¢=20 dg:9
THINK WRITE
a 1 Think of a number that, when 8 is added to it, gives 14 a a+8=14
(6 +8=14).
2 Write the solution. a==6
b 1 Think of a number that, when 3 is subtracted from it, b b-3=4
gives 4 (7 —3 =4).
2 Write the solution. b=17
¢ 1 Think of a number that, when multiplied by 4, gives 20 ¢ 4c=20
(4 x 5=20).
2 Write the solution. c=5
d 1 Think of a number that, when divided by 5, gives 9 d %Z =9
45+5=9).
2 Write the solution. d=45
_C 3 Solve each equation by inspection.
z a a+7=12 b b—-1=5 ¢ 2c=16
2 d_ _ /-
§ d 3= 6 e S5e=50 f g = 2
; g g—-6=3 h h+4=11 i 10—-i=6
=
2 i 7j=56 k 3+k=13 I [-5=6
S m =5 no6n=42 o X=9
: m 6
= p p+tl11=11 q 9=¢g-2 r 33=3r
2 17=8+ t 2=1 Sy
< s = s =7 u 3=
4 Check that the solutions for question 3 are correct.
5 Explain what it means to solve an equation.
6 Write an equation for each statement. Use x for the unknown number.
a  When 6 is added to a number, the result is 13.
b When 4 is subtracted from a number, the result is 8.
¢ When a number is multiplied by 9, the result is 54.
d When a number is divided by 2, the result is 5.
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3 more than a number equals 14.
7 less than a number is equal to 5.
Twice a number equals 18.

= @ = o

One third of a number is 4.

i o

The sum of a number and 8 equals 21.
i The product of a number and 5 equals 30.

7 Solve each equation in question 6. Check your solutions.
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8 Which solution will make 4x + 3 = 11 a true statement?
A x=1 B x=2 C x=3 D x=4

9 What value of x will make 2x + 1 = 7 a true statement?

10 Solve each equation by inspection.

a 3x+1=16 b 2x—-3=1 c Sx+2=22
d 4x—1=11 e 9-2x=7 f §+3:4
g 3-1=3 hx:;lzz i xgzzl

- 11 Write three different equations that have a solution of x = 6.

- Solving an equation using the
EXAMPLE SE-3 ‘guess, check and improve’ strategy
Use the ‘guess, check and improve’ strategy to solve x + 6 = 15.
THINK WRITE
1 Set up a table to show each guess for x and a way Guess | LS RS Check
to check if it is the solution. Start with a guess of 3 X x+6 | 15 | IsLS=RS?
in this case. 3 9 15 no
2 Does your next guess need to be higher or lower? Guess | LS RS Check
Try a guess of 7 and check the solution. X x+6 | 15 | IsLS=RS?
3 Repeat step 2 until the value for LS equals the 3 9 15 no
value for RS. ? 13 15 no
10 16 15 no
9 15 15 yes
4 Write the solution. x = 9is the solution to x + 6 = 15.
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12 Copy and complete this table to solve
4x + 11 = 35 using the ‘guess, check and
improve’ strategy.

3 23 35 no
o NOTI?I The working for calculating LS when 9 47 35 no
x = 3 is shown below.
LS=pgx+11 5 35
Shx3val ? 35
=12+11
=23
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13 Use the ‘guess, check and improve’ strategy to solve each equation.

a 2x+7=29 b 3x-5=19
c 6x—4=74 d 7x+9=121
e 4x-3=289 f 5x+11=106

14 Copy and complete this table to solve
5x + 3 = 9 using the ‘guess, check and

improve’ strategy. (Hint: the solution is not 1 8 9 no
a whole number.)
2 13 9 no
15 Use the ‘guess, check and improve’ strategy 1.5
to solve each equation. (Hint: the solutions 13
will not be whole numbers.)
a 2x—5=14 b 4x+04=10
— ¢ Sx+3=27 d 3x—-14=173

16 T-shirts are on sale for $15 each.

a  Write an expression for the
cost of n t-shirts.

b Write an equation for \
finding how many t-shirts ‘
you could buy with $60.

¢ Solve the equation to find
the value of n.

d How many t-shirts can you
buy with $60?
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17 A bus has 17 unoccupied seats.

a  Write an expression for the seating capacity on the bus if x passengers are
on board.

b Write an equation for the number of passengers on board if the seating
capacity is 48.

¢ Solve the equation.

How many people are on board the bus?
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18

19

20

21
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A box of Smarties

is divided among
six people.

a  Write an expression for the number of Smarties each person receives, if the
number of Smarties in the box is unknown. (Remember to define the pronumeral
you are using.)

b Write an equation for finding the number of Smarties in the box if
each person receives eight Smarties.

Solve the equation.

d How many Smarties are in the box?

Niccola has $5 and buys a sausage in bread at

a fundraising event.

a  Write an expression for the amount of
change she receives.

b Write an equation for finding the cost of
the sausage in bread if she receives $3
change.

Solve the equation.

How much is the sausage in bread?

So far, you have looked at two different strategies for solving equations.
(More strategies are described later in this chapter.) Write a description to
help another student understand how each of these strategies can be used to
solve equations.

Use the ‘guess, check and improve’ strategy to
solve each equation.