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Review of Year 6

This chapter reviews Year 6.
At the end of this chapter you should be able to:

. recall number and place value ~ recall shape

- recall fractions and decimals - recall location and transformation

.- recall money and financial - recall geometric reasoning
mathematics - recall chance

~ recall patterns and algebra -~ recall data representation

. recall using units of measurement and interpretation.
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The first 4 triangular numbers are shown in the
diagram below.

The sixth triangular number is:
A 28 B 10 C 15 D 21

What type of number is 25?

A prime B square

C even D triangular
The first 4 prime numbers are:

A 1,2,3,4 B 2,4,6,8
C 1,3,5,7 D 2,3,57

Chloe has $3 and Chrissie has $5. How much
do they have altogether?
A $2 B $8

C $35 D §15

Susan has $23 and gives Chantelle $7.
How much does Susan have left?

A $6 B §16 C $30 D §15

There are 685 students in a school. If 156
students are in Year 7, the number of students in
the other years is:

A 841 B 529 C 531 D 539

There are 387 students in the hall. Another
156 students go into the hall. The number
of students in the hall is:

A 443 B 543 C 433 D 443
The best estimate for 1687 + 489 is:
A 2000 B 2200 C 2500 D 3000

Melissa has 3 red envelopes each containing
$35. The total amount is:

A §$105 B 835 C $5 D $38

The whole school is having an assembly. The

15 classes, each containing 24 students, are sent
to the hall. The number of students sent to the
hall is:

A 360 B 120

C 320 D 220

1"

12

13

14

15

16

17

18

19

20

21

22

The temperature was 8°C. It dropped by 10°C.
The temperature is now:
A 18°C B 2°C C —2°C D -18°C

The temperature overnight was —5°C. It rose by
12°C. The new temperature is:
A 17°C B —17°C C —=7°C D 7°C

What fraction is shaded in the diagram below?

3 2
Az B % C

W|—
[(VIEN

Name the numerator in g
A9 B 89 C 98 D 8

Express % as a mixed numeral.

1 5 1
A3 B C23 D2

(1PN

Which fraction is equivalent to %?

4 3 6 3
An By Gy Dg
When simplified, % is equivalent to:

2 4 5 4
A 3 B > C Iy D 3

— 2

Simplify 4 + 3.

A% B4 ¢33 b3l
Simplify 5 + 5.

10 37 13 73
Az Bi  Caxp Doag
Simplify 5 — %

7 3 4 4
At BS €1 DPs

There are 51 people travelling to a sports
carnival. If each car carries 4 people, the
number of cars needed is:

3 1
Al2 B 123 C13 D I3y

. . 4.
As an improper fraction, 17 is:

14
A B

11
7

[<

7
cClZ D

—_
—_




As a mixed number, % is: 39 A $250 camera is to be discounted by 20%. The

29 9 5 12 discount is:
A = B 25 C 2+ D -5
12 12 12 2 A $200 B $50  C $230 D $270
5 .
3 —o5is:
2 Use the pattern of counters shown below to answer
5 7 5 7 .
A 337 B 335 C 23 D 24 questions 40 to 42. o0 o0
6 5 ® 00 ® 00
25 5+55= eeo e eeo o eeo o
11 1 11 1 ® 00 ® 00 ® 00 ® 00
A 2 B Cn D1 Shape 1 Shape 2 Shape 3 Shape 4
1 2 _
26 3+35= 40 The number of counters needed to make
3 3 5 11 e
Az B 3 C 3 D 15 shape 5 is:
A 15 B 25 C 5 D 10
27 Simplify 5 % 3.
41 A rule that could not be used to find the number
A4 B3l c22 b3 :
4 5 4 of counters needed for each shape is:

A it’s the 3 times table
B start with 3 and add 3

A 833 B $60 C $20 D 830 C multiply the shape number by 3
D add 3 to the shape number

28 Find 3 of $90.

29 Write 5 + % in decimal form.

A 5.08 B 508 C 0508 D 508 L2 The number of counters needed to make
shape 100 is:
30 Evaluate 1.2 + 3.06. A 100 B 300 C 103 D 130

A 438 B 32 C 326 D 426
For questions 43 to 45 consider the number pattern

31 Evaluate 8.7 — 5.31. 6,7,8,9, ...

A 339 B 266 C276 D 349 43 The 5th term of the number pattern is:

32 Evaluate 7 X 1.4. AS B 8 C 10 D 30

A 9.8 B 83 c 78 D 9.1 44 A rule that could be used to find each term

33 Evaluate 842 = 2 given its position number is:

A 421 B 210 C 241 D 421 A position number + 3

B position number + 6

34 Evaluate 8 = 10. C position number X 6
A 8 B 08 C 0.08 D 80 D position number X 6 + 1
35 Evaluate 0.18 X 1000. 45 The 100th term of the pattern is:
A18 B 18  C 180 D 0.0018 A 105 B 106  C 600 D 109
36 Express 75% as a simplified fraction. 46 6+3x4=
| 3 75 s A3 BI18 C13 D7
Ag B g Ci0 P20
- . L7 4XQ2+5—1=
37 What fraction is equivalent to 333%? A 27 B 12 C 6 D 0 Z
A33 B3 C333 D3 ‘ =
48 5cm 3 mmis equal to: :
38 A $70 shirt has 10% off. The new price is: A 53 cm B 53cm o
AS$70 B S63 CS$I0 D ST C 0.53cm D 5300 cm c
o
o
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43.2 cm is equal to:
A 432 mm B 432 mm
C 0.432mm D 4320 mm

7 m is equal to:
A 70 cm B 7000 cm
C 0.7cm D 700 cm

4 m 65 cm is equal to:

A 46.5cm B 465 cm
C 4650 cm D 4.65cm
3.25 m is equal to:

A 325cm B 325cm

C 325cm D 3250 cm

300 cm is equal to:
A 30m B 300 m
C 3000 m D 3m

In millilitres, 0.038 L is:

A 0.38mL B 3.8 mL
C 38mL D 380 mL
0.035 tin kg is:

A 035kg B 35kg
C 35kg D 350kg
The mass of 4 L 300 mL of water is:
A 43¢ B 43kg
C 304 ¢ D 4300 kg
The number of square metres in 3 ha is:
A 3000 B 9000

C 30000 D 90 000
160 000 m? is:

A 400 ha B 16 ha

C 160 ha D 1600 ha
5.832 km is equal to:

A 5km83m2cm

B 5km832m

C 5km8m3cm2mm

D 5km 832 cm

Three measurements in ascending order are:
A 90 mm, 8.5 cm, 0.88 m
B 8.5 cm, 90 mm, 0.88 m
C 8.5cm, 0.88 m, 90 mm
D 0.88 m, 8.5 cm, 90 mm

61 The area of a square with sides of 5 cm is:
A Scm? B 20 cm?
C 25cm? D 10 cm?

62 A rectangle with area 56 cm? has length 8 cm.
The breadth is:
A 8cm B 48 cm
C 20cm D 7cm

63 Find the capacity of a bottle with a volume of

155 cm3.
A 155 mL B 155L
C 155ML D 1.55mL

64 Gavin catches the 7:45 am bus from
Wentworthville station to school. If the journey
takes 35 min, at what time does he arrive

at school?
A 8:20 am B &:18 am
C 8:13am D 8:15am

65 Ferries run every 42 min. If the first ferry
departs at 8:13 am. when does the fourth depart?
A 11:01 am B 8:55am
C 10:19 am D 9:37 am

66 Which of the following shapes could be the net

of a triangular prism?
| | Bl
C ‘ -

67 The diagram below shows the net of a:

A cylinder B cone

C sphere D cube

=




68 Which of the following shapes could not be the

net of a cube?

e
o

69 The number of cubes used to make the solid
below is:

Use the diagram of a solid shape below to answer
questions 70 and 71.

70 The number of edges in the solid is:
AS B 8 C 4 D1

71 The base of the solid is a:
A rectangle B triangle

C circle D rectangle or triangle

72

The following is a view of a solid from above.

The solid could be a:
A rectangular pyramid
B rectangular prism
C triangular pyramid
D

triangular prism

73

Diagram 2 below is formed from diagram 1.

mp

Diagram 1 Diagram 2
The transformation is:

A reflection B rotation
C translation D reversal

The pattern below is formed from L

1L

The pattern is made using:

A reflection only

B rotation only

C translation only

D combined transformations

Use the diagram of a number plane below to answer
questions 75 and 76.

75

76

77

78

y A
X 2
N
Y, 3
The coordinates of X are:
A (2,-1D B (—1,2)
C (1,2 D 2,1
The coordinates of Y are:
A (=2,-3) B (=3,-2)
C (2,3 D (3,2)
The type of angle drawn below is:
A acute B obtuse

C reflex

=

An obtuse angle is:
A > 0°but < 90°
C >90° but < 180°

D revolution

B equal to 90°
D > 180° but < 360°

REVIEW OF YEAR 6
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79

80 Name the pair of adjacent angles in the diagram

81

82

83

84
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A straight angle is:

A equal to 90°

B > 180° but < 360°
C equal to 180°

D > 90° but < 180°

below.

E
G
H

A LFEHG LEHF B £FGH /GHE
C LEHG LGFE D LEHF /FHG

Calculate the size of ZABC.
A

22°

C

A 60° B 38° C 22° D 50°

Calculate the size of ZLMN.
L

30°
M o

A 90° B 60° C 26° D 54°

Calculate the size of L YXZ.
V4

150°
X

Y

A 180° B 150° C 30° D 210°

What is the size of ZABC?
A C

B
1550 1150

A 30° B 90° C 110° D 50°

A normal die is thrown once. The number
of elements in the sample space is:
Al B 3 CS5 D 6

86

87

89

90

b A

92

93

A ticket is selected from a hat containing blue,
red and green tickets. The sample space is:

A {blue, red, green} B {blue}

C {red} D {green}

A bag contains 1 pink, 1 purple and 1 orange
ball. The probability of selecting a purple
ball is:

1 2
Al B 3 C 3 D 3
The probability of an event is % As a percentage
this is:
A 20% B 40%
C 50% D none of these

A hat contains 3 blue and 5 black tickets. One
ticket is chosen from the hat. The probability
that it is blue is:

1 3 3
A 5 B 3 C 3 D 3
A letter is chosen from the word
PROBABILITY. The probability that it is a B is:
1 2 2
A 97 B 7 Cc1 D 3§
A term describing a probability of about 80% is:
A certain B highly probable
C evens D low probability

A coin is tossed once. An impossible event
would be getting:

A heads B tails

C heads or tails D asix

Using the key ‘& represents 10 chairs’, the

number represented by the diagram below is:
A 20 B 30 C 40 D 45

PR,

Use the graph below to answer questions 94 to 96.

Teachers’ cars

Y
25
5 204
E
g 154
“ 10-
5
Holden Ford Nissan  Toyota
Type of car




The title of this graph is: 102 Which graph accurately represents the

A Number B Type of car information?
C Teachers’ cars D Holden A Fish sold at markets
A
The label of the horizontal axis is: 30
A Number B Type of car z
[}
C Teachers’ cars D Holden ) 20
z i
96 The number of Nissans is: S 101
A 20 B 15 C 10 D 55 7

1 2
Use the graph below for questions 97 to 100. Weeks
Outside temperature
\ B Sales of Nu-Choc chocolates
~ 30 A
8 30
g 25
2 20 = —
= yd g 20 -
<3 e &
g 10 e 15
H
= 10
wn
. 5
9am 10am 1l am 12noon I pm 2pm 0 >
Time 2006 2007 2008 2009 2010 2011 2012
) Year
97 The type of graph is:
A sector B column C bar D line C Exports

98 The temperature at 11 am is:
A 10°C B 20°C C 25°C D 30°C

Ny
(e}

w
o

99 The vertical axis goes up by:

Quantity (million tonnes)
[\
S

A temperature B 1°C 10 'ﬁ

€ ¢ b10°C 0 2010 2011 2012 ]
100 An estimate for the temperature at 9:30 am is: Year

A 10°C B 13°C C 15°C D 20°C D Train fares
101 In a survey, 85% of people stated that smoking ‘

should be allowed in restaurants. Which group o 8 //

was probably surveyed? g 7 /

A any member of the population © 6 B

B people in a restaurant

C people exiting a tobacco store 2010 2011 2012 -

D restaurant owners Year

REVIEW OF YEAR 6
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The Diagnostic Test questions refer to the Year 6 syllabus as indicated in the following table.

Question number 1-12 13-37 38-39 40-47 48-65

Year 6 syllabus Number and | Fractions and Money and Patterns and Using units of

section place value decimals financial algebra measurement
mathematics

Question number 6672 73-76 77-84 85-92 95-102

Year 6 syllabus Shape Location and Geometric Chance Data representation

section transformation reasoning and interpretation
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Integers

This chapter deals with operations with positive and negative integers.

At the end of this chapter you should be able to:

plot and order numbers using the
number line

use the number line to show
operations with numbers
understand the need for negative
numbers

describe situations involving
negative numbers

understand that the number line can be
extended to include negative numbers

perform addition and subtraction with
positive and negative numbers

use grouping symbols and order of
operations to simplify expressions
investigate, interpret and analyse
graphs.

NUMBER & ALGEBRA - ACMNA 178, 180, 280
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Diagnostic test

1 Which of the following number lines represents
the expression: 2 + 2 + 2 + 2 — 3?

C‘Y T T T T T T T T I‘
0 1 2 3 4 5 6 7 8 9
m

D‘Y T T T T T T T T I‘

2 The temperature at midday was 15°C. By 5 am
the following morning, the temperature had
dropped 20°C. The temperature at 5 am was:
A —5°C B 5°C
C 35°C D —20°C

3 A lift goes up 4 floors, then down 7 floors.
Where is the lift in relation to where it started?
A 11 floors up B 3 floors down

C 11 floors down D 3 floors up

4 In ascending order 3, —5,0, —2, —1, 1 are:
A =53, -2,-1,1,0
B —-2,-1,0,1,3, -5
Cco0,-1,1,-2,3,-5

D —-5,-2,-1,0,1,3

5 Which of the following numbers is not an

integer?
A0 B 0.5
C3 D —2

6 Start at position —7 on a number line, then move
2 places to the left. Your final position will be:
A =5 B 5
Cco9 D -9

7 Start at position —2 on a number line, then move
5 places to the left and 6 places to the right. Your
final position will be:

A 13 B —13
Cc -1 D 1

--+ Insight Mathematics 7 Australian Curriculum

Use this number plane for questions 8 to 12.

YA
A 3 B
J
o)
L
C, 4
1
2 s} 1 L ¥
J Z 1 4 X
1
1
D
n E
\

8 Points 4 and C are in the:
A 1st quadrant B 2nd quadrant
C 3rd quadrant D 4th quadrant

9 The point where the two axes cross is called the:

A intersection B horizontal axis

C origin D vertical axis
10 The coordinates of the point E are:
A (3,3) B (1,-2)

C (-1,1 D (—3,-1)

11 Which of these two points have the same
x-coordinate?
A Aand B
C Cand E

B 4Aand D
D Dand E

12 Tom is looking for all the points that have
a negative x-coordinate and a positive
y-coordinate. Which points are possible?
A Dand E B Aand C
C Aand B D Band E

Refer to the distance—time graph below for questions
13 to 16.

Sabrina’s cycling trip

EEZO N
8315 N
gE 10 /N
a% s/ ™
/
12noon 2pm 4pm 6pm Spm 10pm

Time
13 The label on the x-axis is:
A Distance from home B Time

D km

C Sabrina’s cycling trip




14 The time Sabrina started her journey was:
A 12 noon
C 12:30 pm

15 For part of the journey, Sabrina travelled away

B 1pm
D 4pm

from home, and for part of it she travelled

towards home. Which statement is not true?
A At 1 pm she was travelling away from home.
B At 4 pm she was travelling away from home.

C At 5 pm she was travelling towards home.
D Sabrina arrived home at 9 pm.

16 The reason for the horizontal section of the
graph is that Sabrina:
A has stopped cycling
B is travelling really fast
C has turned around
D has slowed down.

The Diagnostic test questions refer to the Year 6 content description below.

Question

1-7

8-16

Section

ACMNA 124

ACMMG 143

Number line review

As you move right on a number line, the numbers increase (ascend). As you move left, the numbers decrease

Plot each group of numbers on a separate number line, then write the numbers in ascending order.

(descend).
EXAMPLE 1
a 3,4,1 b 2,6,7,3
Yo 30405 78 9
b‘l T T T T T T T
0 1 3 4 5 7 8 9
c T T T hd hd T
1 1 1
0 3 1 15 2 2§ 3

I 1
c 2, 25, 15
h3.4 Use a dot to show the o ......................
position of each number.
2,3,6,7
1 1
15.2,25

1 Plot each group of numbers on a separate number line, then write the numbers in ascending order.

a 5,3,6,2
d 311,24
2’ B 25

2 Plot the following numbers on separate number lines.

b the factors of 6

d the factors of 10

f the factors of 12

h five numbers starting at 1, going up by 3s
the numbers starting at 12 and going down by 4s until you reach zero

the numbers starting at 15 and going down by 3s until you reach zero

a the first eight multiples of 2
the first five multiples of 4
the first six multiples of 3

- ga © 6

Qi o

b 3,1,5,8
e 15,28,03

five numbers starting at 3, going up by 2s

c 15,12,16,10
1 1,3
f 55,42, 41

NUMBER & ALGEBRA
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> means ‘is larger than'. o

Using separate number lines to help you, insert > or < symbols to < means ‘is smaller than'

make the statements true.
5 3 31 31 The symbols > and < point
4 2 to the smaller number.

! ' : ' . ' ~ 5isto the right of 3, so it is larger than 3: 5 > 3.

> 3% is to the left of?%, so it is smaller than 3%: 3% < 3%.

3 Using separate number lines to help you, insert > or < symbols to make the statements true.
a 6__ 4 b 3__8 c 7__5
3 1 1
d 4 3 (Y 31_25 f 2§_2—
g 15__ 145 h 43__52

Plot the numbers 4 and 7 on a number line.
Write a statement using < to describe the numbers.
Write a statement using > to describe the numbers.
Write two whole numbers between 4 and 7.

o Q6 T e

Write three other numbers between 4 and 7.

Plot the numbers 9 and 10 on a number line.
Write a statement using < to describe the numbers.
Write a statement using > to describe the numbers.

a6 o

Write three numbers between 9 and 10.

6 Plot each pair of numbers on a separate number line, and write two other numbers between them.
a Sand6 b 10and 11 ¢ tand1 d 0and
e l3and 1.5 f 2.7and2.8 g 0.land 0.2 h 0and0.1

7 How many numbers are there between any two numbers on a number line?

Use number lines to show the following operations and hence find the answers.
5-3+4 3X4-2

Start at 5. Move 3 left, then 4 right. When adding, move to the right.

When subtracting, move to the left.
/—\\‘
— > 5-3+4=6
8 9

Start at 0. Move 3 right four times, then 2 left. When multiplying first, start at 0. o """""""""""""""""

e —— A
0 1 2 3 4 5 6 7 8 9 10 11 12 13 B

8 Copy the number line showing 3 + 2 — 4 and hence find the answer.

N
T T T Y/l_\l T T T T > 3+2_4:—

NUMBER & ALGEBRA
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9 Represent each set of operations on a number line and hence find the answer.

a 4+5-3 b 2+4-5 c 3+7—-4 d 6-4+1
e 3X4+2 f 2x5-4 g 4X2-5 h 2+3X5
i 6+3-5 j 3X4-5 k 1+5-3 I 2X3-5

Investigation 1 Directed numbers

1 Temperature
. . . (= 0
Winter weather reports sometimes describe the temperature as ‘below zero’; for example, [

‘3 degrees below zero’. We measure temperature in degrees Celsius. The freezing point of

water is the zero for the Celsius system. So if the temperature is below the freezing point

of water, it is below zero. What is the new temperature if it is:

a 5°C and the thermometer drops by 4°C? b 5°C and the thermometer drops by 5°C?

¢ 5°C and the thermometer drops by 6°C? d 5°C and the thermometer drops by 7°C?

e 5°C and the thermometer drops by 8§°C? f 10°C and the thermometer drops by 13°C?

=30

2 Golf
In golf, each hole is given a par score. The par score is the number of strokes or shots that it should take
a golfer to complete the hole. For example, if a hole is rated as a par 4, the golfer should expect to need
4 strokes to complete the hole. The number of strokes taken is the golfer’s score. If the golfer’s score
is greater than par, it is said to be ‘over par’. If the golfer’s score is less than par, it is said to be ‘under par’.

When two or more golfers compete, the lowest score wins!
a Ifthe hole is:

1 par 4 and the golfer’s score is 5, the playeris ______ over par.

il par 4 and the golfer’s score is 6, the playeris ______ over par.

ili par 4 and the golfer’s score is 4, the playeris ___ with par.
iv par 4 and the golfer’s score is 3, the playeris ______ under par.
v par 4 and the golfer’s score is 2, the playeris ______ under par.
vi par 4 and the golfer’s score is 1, the playeris ____ under par.
vii par 5 and the golfer’s score is 6, the playeris________ par.
viii par 5 and the golfer’s score is 3, the playeris __ _ par.
ix par 3 and the golfer’s score is 2, the playeris _____ __ par.

b Find the meanings of the golfing terms Eagle, Albatross and Birdie.

¢ Find some other golfing terms to describe scores.

NUMBER & ALGEBRA



3 Time
The modern western calendar commences with the birth of Christ. Times before this are said to be BC.
Times after this are said to be AD. The pyramids in Egypt were built in about 2600 Bc. The Sydney Olympic
Games were held in 2000 AD.

Stonehenge was built about 1650 years before Christ, or in about ______ BC.

The Parthenon temple was built 438 years before Christ, orin______ BC.

Give the date of an event occurring 150 years after Christ.

Give the date of an event occurring 550 years after Christ.

Give the date of an event occurring 250 years before Christ.

Give the date of an event occurring 1050 years before Christ.

Find the meanings of AD and Bc.

=0e = e o 6 T

In recent years, the terms BCE and CE have been used instead of BC and AD. Find the meanings of BCE
and CE.

4 Sea-level
The starting point for the measurement of the height of land and landmarks is sea-level. Mt Kosciuszko
is 1745 m above sea-level. The wreck of the Titanic was found 3800 m below sea-level.
a A diver on the Great Barrier Reef swims down 8 m. She' is 8 m sea-level.
A diver is looking at the ocean from a cliff 15 m above the water. He is sea-level.

b
¢ Describe the position of a diver 10 m below sea-level.
d

A diver is swimming 10 m above sea-level. How can this be?

Investigation 2 Temperature scales

There are several temperature scales: Celsius (or Centigrade), Fahrenheit and Kelvin.

1 For each of these scales, find the value of the freezing point of water at sea-level.
2 For each of these scales, find the value of the boiling point of water at sea-level.
3 For each scale, find the reasoning behind the position of zero.

4 Find out about absolute zero.

5 Air is mostly (% or 80%) nitrogen. Find the boiling point of liquid nitrogen.
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Negative numbers

Investigation 1 has shown that positive numbers do not describe all
situations. Negative numbers are the opposite of positive numbers.

The symbol (or sign) for a positive number is +, and the symbol for
a negative number is —.

4
¥
i
!
=

-

There are many examples of opposites.
* Batteries have a + end and a — end.
* Magnets have a north pole and a south pole.

There are many terms that describe positives and negatives. For example:
* positives: above, increase, right, fast, win
* negatives: below, decrease, left, slow, loss.

EXAMPLE 1

Write the opposites of the following statements.

2 3 kg decrease in weight b 10 seconds after take-off

¢ 4 floors above ground level 3 hours before dinner

a 3 kg increase in weight b 10 seconds before take-off
¢ 4 floors below ground level d 3 hours after dinner

Exercise 2B

1 Write the opposite of each of the following statements.

a depositing $10 b adecrease of 10 cminlength ¢ a gain of 5 kg in weight

d afall of 5°C in temperature e 200 m above sea-level f 5 km north

g going up 3 flights of stairs h 3 degrees below zero i 10 km east
EXAMPLE 2

State the combined effect of each of the following.

2 adeposit of $10 then a withdrawal of $13 b a $15 withdrawal then a $10 withdrawal

2 a$3 withdrawal b a$25 withdrawal

2 State the combined effect of each of the following.
a deposit of $10 then a withdrawal of $14
a deposit of $10 then a withdrawal of $18
a deposit of $10 then a withdrawal of $7
a deposit of $10 then a withdrawal of $10
a deposit of $8 then a withdrawal of $13
a $10 withdrawal then an $8 withdrawal
a $10 withdrawal then a $16 withdrawal
a $5 withdrawal then a $12 withdrawal

a withdrawal of $5 then a deposit of $10
a withdrawal of $10 then a deposit of $6

e =T e Q6T




If north is the positive direction, write directed numbers for these journeys:

3 km north 5 km south 4 km south then 2 km north
+3 -5 -4+ 2 Adirected number g .
has a + or — sign. o

3 Ifnorth is the positive direction, write directed numbers for these journeys:
a 4 km north b 6 km south ¢ 3 km south then 7 km north
d 5 km south then 2 km north e 6 km north then 4 km south f 3 km south then 5 km north

4 1f east is the positive direction, write directed numbers for these journeys:
a 4 km west b 6 km east ¢ 5 km east then 7 km west
d 8 km west then 3 km east e 10 km east then 7 km west f 4 km west then 2 km west

5 1If down is the negative direction, write directed numbers for someone travelling in a lift:

a 3 floors up b 6 floors down
¢ 3 floors down then 7 floors up d 8 floors down then 5 floors up
e 4 floors up then 7 floors down f 3 floors down then 4 floors down

6 If position above sea-level is the positive direction, write directed numbers for a diver’s position:

a 65 m above sea-level b 15 m below sea-level
¢ 25 m above sea-level followed by 8 m below sea-level

7 Write descriptions of the following directed numbers.

a —3 b +9 ¢ —95 d —6+38
<
o
om
L
o : .
- Write as a directed number the opposite of: The + signmay be omitted @y.................cocueunees.
< 4 if there is no confusion.
3 +6 =53 3 33 —4.76
o
A1)
= 4
= — _ _14
= 6 +5 3 33 +4.76
=z
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8 Write as a directed number the opposite of:
a —4 b +9 ¢ —245 d +41

Write a number sentence describing each situation, and state the final resulting floor.
I am on the 3rd floor of a building and travel down 5 floors to the carpark. I then go up 10 floors
to my office.

I park my car on the 5th basement level of the underground carpark, 5 floors The ground floor o

below the ground floor. I take the lift up 8 floors, then walk up 3 more floors. is the zero floor.

3 — 5+ 10 = 8. I am on the 8th floor.
—5 4+ 8 + 3 = 6.1 am on the 6th floor.

9 Write a number sentence describing each situation, and

state the final resulting floor.

a [ am on the 4th floor of a building and travel
down 6 floors to the carpark. I then go up 9 floors
to my office.

b Iam on the 7th floor of a building and travel down
15 floors to the carpark. I then go up 20 floors
to my office.

¢ I park my car on the 6th basement level of the

underground carpark, 6 floors below the ground floor.
I take the lift up 18 floors, then walk up 2 more floors.

d I park my car on the 8th basement level of the
underground carpark, 8 floors below the ground floor.
I take the lift up 15 floors, then walk down 2 floors.

10 Write stories about a lift, describing the following
number sentences.

a +t6—-8+5 b 3-8+12
¢ —3+8+5 d 2+10+4
e 3+8—4 f -2—-4+2

Extending the number line

The number line may be extended to the left to include numbers less than zero.

Numbers less than zero are negative numbers. o ----------------------

Complete the following number lines.

Chapter 2 Integers -@



1 Complete the following number lines.

qQ T T T T T T T T T > b <+ T T T T T T T T T >
-1 0 1 -3 =2
c T T T T T T T T T T > d <7 T T T T T T T T T >
1 2 -7 —4
e <+ T T T T T T T T T > f <+ T T T T T T T T T >
-3 1

2 Number lines can be vertical. Up is considered the positive
direction. Complete the following number lines.

a 4 b 4 c d 4 e |
| 0- -3 2- :

1 ] | ] ]

0 - . E | _
_1_ : : a 4
| ] 1 ] 8-

\ _‘ y " ;

EXAMPLE 2 'I

Plot each set of numbers on a number line, then write them in ascending order.
a 4,-2,2,-3,50 b 2,-3,1,-2,-1,3

? T T T T T T T T

-3 -2-1 0 1 2 3 4 5 6 7 8
In ascending order the numbers are —3, —2, 0, 2, 4, 5.

b -

a

T T T T T T T >

—I4—3—Y2—10 1 2 3 4

In ascending order the number are —3, —2, —1, 1, 2, 3.

3 Plot the numbers —4, 0, 3, 1, —2 on this number line, then write them in ascending order.

-5-4-3-2-1 0 1 2 3 4 5

% In ascending order the numberare ___, __ , .

i

g 4 Plot each set of numbers on a number line, then write them in ascending order.

o3 a —11,-7,—-6,—14, -8 b -3,-5,-8,0,5

= ¢ —4,3,-3,0,4,2 d 7,-4,4,—-1,0,-5

= e —1,-3,0,1,4, —4 f —2,0,-3,-4,1, -1

= g 1,-1,-2,2,4,—4 h —58, —55, —40, —42, =51, —61
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Using a number line to help you, insert a > or < symbol to make a true statement for each pair of numbers.

2 =3 -8__ 3 =3 —4 2 0
3 ' ' 0 ' ) b > means ‘is greater than’

. . . < means s less than’ o ......................
2 is to the right of —3, so it is greater than —3: 2 > —3. The symbol > or < points

to the lesser number.

—8 is to the left of 3, so it is less than 3: —8 < 3.

T A v T T T T >

-4 -3 0
—3 is to the right of —4, so it is greater than —4: —3 > —4,

T T T T T T T

0 2
2 is to the right of 0, so it is greater than 0: 2 > 0.

5 Using a number line to help you, insert a > or < symbol to make a true statement for each pair of numbers.
a —6__ -5 b -2_ 1 c 0_ -3 d 3_ -1
e —102___ —110 f —1__2 g —-7___ -5 h 13__ —11

6 For each set of letters, write the letters below their correct positions on a number line. What is the message?
a V-2, A3, S6,L—-41-6, H5, E—1, M2, O -3, T4
b I1-3,H-8 0-6,T4, GO, S—2,S—-10, 0-7,E2, R1,L—5, C—9, A3
¢ D3, T-2,R1,T9, Y5 A4, 1-6,F0,E8, Y7, 12, S—51-3
d

H-7,0-15,S-10, T—-1, B—4, E—-6, E—-17, I —-11, S—-2, E—-3, T -8 H —20, W —16,
R—-14, O—-19, M —18, K —13

Use a number line to:

decrease 2 by 5 increase —11 by 7
_ /\/\/\/\/\ R
-5 -4 -3 -2-1 0 1 2 3 4 5
Start at 2, then move left 5 steps. 2 — 5= —3 Toincrease, moveright. g
To decrease, move left.
R I YR VIR YV Ve
-12-11-10-9 -8 =7 =6 =5 —4 -3 =2
Start at —11, then move right 7 steps. —11 +7 = —4 E
A1}
(O]
-
. <
7 Use a number line to: o3
a increase 2 by 3 b increase —1 by 3 ¢ decrease 5 by 2 =
d decrease —1 by 3 e increase —4 by 3 f increase —2 by 1 g
g decrease 3 by 6 h decrease —2 by 2 i increase —7 by 3 =
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Using directed numbers

A number line helps in adding and subtracting directed numbers.
* When adding two numbers, locate the first number on the number line, then move to the right.
* When subtracting two numbers, locate the first number on the number line, then move to the left.

EXAMPLE 1
Simplify using a number line. To add, move right.
4 —3 45 b —3—5 S |
cC —5+2 d 2—14
NN NN NN N NN
a1 < T T T T T T T —> b <+ T T T T T T T —>
-3 -2 -1 0 1 2 3 4 5 -8 -7 -6 =5 -4 -3 =2 -1 0
—34+5=2 -3 -5=-8
c < T 7/\|/\| T T T T T > d - T I/_\I/_\I/_\I/_\Y T T T >
-6 -5 -4 -3 -2-1 0 1 2 -3 -2 -1 0 1 2 3 4 5
—-5+2=-3 2—4=-=2

1 Simplify using a number line, by moving to the right by the number added.

a 4+3 b —4+2 c 5+3 d —5+2
e —4+4 f 0+3 g —3+1 h -5+6
i 0+4 j —-6+6 k —4+7 1 —-8+5

2 Simplify using a number line, by moving to the left by the number subtracted.

a 63 b 5-2 c 4-6 d2-4
e —3-4 f 0-2 g —-3-5 h —2-1
i 0-3 i =5-0 kK —1-3 1 1-5

3 Simplify using a number line.

a —2+5 b —-5+8 c —6+2 d —-8-2
e —3+6 f —4-3 g —6—3 h -8+5
i —4+6 j —4-2 k —=7+5 I -6-9
EXAMPLE 2
Simplify using a number line.
= a 3—5-—-2 b -3+6-—-4
o
i
< IR VIRV IRV VN NN
:[' 1 < T T T T T T T T —> b < * T T T T T T >
o3 -4 -3 =2 -1 0 1 2 3 4 -4 -3 -2 -1 0 1 2 3 4
E Move 5 left from 3, then 2 more left. Move 6 right from —3, then 4 left.
= 3-5-2=-4 -3+6—-4=-1
=)
=z
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4 Simplify using a number line.

a 3-2+4 b 6-3—4
e —4+6-3 f 5-4-3 g —4-2+3
i —2+5-4 i 3-8+4 k 2-5+7

c 4—-5-2

d -3-2+5
h -5-2+3
I -3-2-1

5 a Jana had $20 in the bank and withdrew $30. How much does she need to deposit to have $10 in the bank?
b The temperature at sunset was 16°C. Overnight it fell 20°C. What was the new temperature?
¢ At 5:00 am it was —4°C. The temperature rose 8°C by midday, then fell 6°C by 7:00 pm. What was

the temperature at 7:00 pm?

The number plane

The number plane, also referred to as a Cartesian plane,
consists of four quadrants. Two number lines, the x-axis and
y-axis, intersect at right angles to form the number plane.

Coordinate numbers are used to locate a point in the
number plane.

* The horizontal (x) position of the point is given first.
» The vertical (y) position of the point is given second.

Each quadrant contains coordinates that are specific to that
quadrant. For example, in the 1st quadrant both the
x- and y-coordinates are positive.

So the point at (3, 4), where x and y are both positive, must
be in the first quadrant.

» ‘3’ is first, so it gives the horizontal (x) position.

* ‘4’ is second, so it gives the vertical (y) position.

The intersection of the x and y values is where the point
(3, 4) lies.

The point (0, 0) in the middle, where the axes intersect, is
called the origin.

y-axis
4
2nd quadrant 3 Ist quadrant
(—ve, +ve) ) (+ve, +ve)
1
x-axis
-4 -3-2 -1 1 2 3 4
3rd quadrant —2 4th quadrant
(—ve, —ve) —3 (+ve, —ve)
—4
y-axis A
4l +(3.4)
3] !
2
1 u
(0,0 .
<+ T T T T T T —» X-axl1s
—4-3-2 _4] 1 2 3 4
-2
_3 i
_4 i
'

Plot points A(1, 3), B(0, —4), C(—3, —2), D(—2, 2) and £(3, —4) on a number plane.

v 4 Don'tforgetto g
4. label the axes. o
D-2.2) "]
(-2.2)
1_
° _2'
C(—3,-2) 3
_413(0’ _4) .
\ EG, 4
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1 Copy the number plane and label the following points. v

A(—3,—5) B(2,6) C(5,—2) D(—1,3) 61 1
5 -
2 Plot the following points on a number plane. 4+
E(,1) F(=2,-5) G(0,2) H(-3,0) o34
24
3 Plot the following points on a number plane. 1
13, —5) J(4,0) K(4,2) L(—=4,5)

4 Plot the following points on a number plane.

M0, —2) N4, 4) 0(0, 0) T !
P(~3, —2) 0(-5,2) R(=5, —5) —i'
S(—1,3) T(—1,2) U2, —5) | :5

5 Complete each sentence by correctly inserting
‘positive’ or ‘negative’.
a 1 Inthe Ist quadrant, the x-coordinate is
and the y-coordinate is
il Give four examples of points that could lie
in the 1st quadrant.
b i Inthe 2nd quadrant, the x-coordinate is
and the y-coordinate is
il Give four examples of points that could lie
in the 2nd quadrant.
¢ i Inthe 3rd quadrant, the x-coordinate is
and the y-coordinate is
ii  Give four examples of points that could lie
in the 3rd quadrant.
d i Inthe 4th quadrant, the x-coordinate is
and the y-coordinate is

il Give four examples of points that could lie

in the 4th quadrant.
6 Eight points have been plotted on this number plane. ay
a Write the coordinates of each point. H > 1 E
b Name two points with the same x-coordinate. What do you T4 4 1
notice about their positions on the number plane? 3 1
. . . 2
¢ Name two points with the same y-coordinate. What do B . C
< you notice about their positions on the number plane? I 1 I
o . . . l T T T T T T T T T -
m d Name t\.zvo points with the x-co'ordmate equfll to thf.: ~5-4-3-2 ;| 1 23 4 5x
© y-coordinate. What do you notice about their positions on 5
- Lo
= the number plane? D, i
5 ™ *1
aa]
= —5-
- A
z
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7 Write the coordinates of the letters 4 to Z shown on the Y
number plane; for example, 4(—5, 5). A, g D X H,
8 a Plot points A(—3, 3), B(1,3)and C(I, —1) ona L 4 R
number plane. N, 34, c
b If ABCD is a square, find the coordinates of point D. 2
1
14 {
9 a Plotpoints P(—4,0), O(—4,5)and R(3,5)ona _ E 0 w ‘
number plane. —5-4-3-2 | Vl 2 3 45 6 7x
b If PORS is a rectangle, find the coordinates of point S. M, i’y S, L]
. F 3 Z K
10 a Plotpoints A(—3, =2), B(=2, —1), (1,0, DO, 1) o T B t
and £(1, 2) on the same number plane. Join the points. 1 rT4 T
b What do you notice? - 57 y T
¢ What are the coordinates of the next three points, T 76 1 1
y

F, G and H, if the pattern continues?

11 a Plot points 4(5, 3), B(4,2), C(3, 1), D(2, 0) and E(1, —1) on the same number plane. Join the points.
b What are the next three points, F, G and H, if the pattern continues?

12

Plot and join the following points in the order given and describe each shape.
a (1,3),(1,5),3,5), (3, 3), (1,3) b (1,6),(5,6), (5, 8), (1, 8), (1, 6)
c (8,9),(7,6),(9,6),(10,9),(8,9) d (4,2),(09,2),(10,4),(5,4),4,2)

13 a Draw a grid with numbers up to 30 on the x-axis and up to 40 on the y-axis. Plot the coordinates in
parts i to xii on the number plane. Join the points in each part together.
i (12,36), (13, 38), (16, 39), (18, 39), (22, 37), (21, 36), (24, 34), (26, 30), (26, 27), (25, 25),
(23, 23), (20, 22)

ii
jii

iv

vi
vii

(22, 37), (24, 39), (26, 37), (29, 30), (28, 28), (26, 27)

(12, 36), (11, 37), (10, 37), (8, 36), (6, 34), (5, 32), (6, 30), (6, 27), (8, 25), (9, 26), (10, 25),
(11, 30), (12, 34)

(9, 20), (10, 22), (14, 20), (16, 20)

(10, 22), (9, 20), (8, 18), (7, 15), (7, 11), (7, 9), (8, 5), (10, 4), (12, 3), (14, 3), (16, 3)

(17, 3), (18, 5), (18, 8), (17, 11), (16, 12), (14, 13)

(13, 3), (14, 1), (16, 1), (18, 1), (19, 2), (20, 3), (18, 5)

viii (8, 5), (6, 6),(5,7), (4,8),(3,9), (2, 11), (2, 14),
(2,15), (3, 17), (3, 14), (4, 12), (5, 10), (7, 9)
(20, 22), (19, 20), (24, 21), (26, 19), (26, 15),
(24, 13), (21, 15), (20, 17), (21, 19)
x (14, 16), (16, 12), (18, 12), (20, 15), (20, 17),
(19, 18), (18, 19)
xi (24, 13), (25, 10), (24, 7), (26, 6), (25, 4),
(24, 3), (19, 5)
xii (19, 32), (21, 29), (19, 27), (17, 28), (19, 32)
b Join the following pairs of points.
(24,3)t0 (23,5) (25,4)to (24,5) (22,14)to (22, 16)
(24, 13) to (24, 15) (25, 14) to (25, 16)
(17, 1) to (16,2) (18,1)to (17,2)
(19,2) to (18, 3) (19,27)to (19, 24)
(19,24) to (23, 25) (19, 24) to (14, 24)
¢ Draw in two eyes.

ix

v

. /
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14 Write the coordinates of points A to V on this yi p
number plane. Use fractions %, % and % for c 3 1
coordinates that are not whole numbers. 1 X

10

15 Plot the following points on a number plane. Use Q. P

at least 2 cm between whole numbers. You may J By D,
. .- . 1 S U E
need to estimate the positions of some points. . e . -

1 3 1 3 < T T T T T T
A(l—,ZZ) B(Ea _Z) -3 -2 —1 1 2 g3 X
(429 D(0.6, 1.8) Re | M, N
E(—0.4, —2.1) F(—3.2,1.8) N E,

1 1 1 IS
G(—1.5,1.6) H(2z, —13) 2 i
4 3 1 °
I(g, _Z) J(_lg, _2) L. —3
K0, -3 L(1.3,0) ‘

.‘I; Interpreting distance-time graphs

A distance—time graph shows the relative position, at different times, of a person or object as it moves. The
position is indicated by the distance of the person (or object) from a starting point.

Each of the straight-line segments drawn on the graph Salesperson’s trips
represents a trip made by a salesperson, not necessarily 2 400 _‘
on the same day. The graph shows the distance of the £ 150
salesperson from his office at different times of the day. 3] 300 a b
For each trip determine: % 250 -

the time taken for the trip § 200 4

the distance travelled 8 150 4 c

the speed at which he travelled. § 100 4

A 5l

7am  9am llam [pm 3pm
Time

Started at 7 am and arrived at 10 am, so time taken is 3 hours.

Started 100 km from office, finished 400 km from office, so distance travelled is 400 — 100 = 300 km.
_ distance travelled 300 km
Speed = timetaken @~ 3h 100 km/h

Started at 10 am and arrived at 2 pm, so time taken is 4 hours.

% Started 200 km from office, finished 400 km from office, so distance travelled is 400 — 200 = 200 km.
w _ distance travelled ~ 200 km

3 Speed = timetaken @~ 4h 30 km/h

:5 Started at 9 am and arrived at 2 pm, so time taken is 5 hours.

o Started 400 km from office, finished at office, so distance travelled = 400 km.

[oa) __distance travelled 400 km

= Speed = e taken . 5h S0 km/h

=z
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1 Each of the straight-line segments drawn on the graph Salesperson’s trips
represents a trip made by a salesperson, not necessarily on the
same day. The graph shows the distance of the salesperson
from her office at different times of the day. For each trip
determine:

i the time taken for the trip
ii the distance travelled
iii the speed at which she travelled.

Distance from office (km)

7am  9am llam 1pm 3pm

EXAMPLE 2 fime
A motorist drives from town A to town B. The graph shows Trip from town A to town B
the journey. g 400 _‘ -
2 What is the meaning of the horizontal sections of the z 350
graph? £ 300
b How many times did the motorist stop? 2 550 4
¢ When did the motorist stop and for how long? é 200 4
§ 150 -
£ 100
8 501
A >

7am  9am llam lpm 3pm
Time

2 Each horizontal section of the graph indicates that the motorist’s distance from town A did not change
during this time interval; that is, they were stopped.

b The motorist stops two times.

¢ The motorist stops at 9 am for 1 hour and at 11:30 am for % hour.

2 A motorist drives from town A to town B. The graph X Trip from town A to town B
shows the journey. 500 - B
a What is the meaning of the horizontal sections of g 450
the graph? = 400 -
b How many times did the motorist stop? i 350
¢ When did the motorist stop and for how long? E 300 -
§ 2501 e
% 2001 i
% 150 - 2
8 <
A 100 ozs
50 1 o
A -~ m
10 am 12 rlloon 2Ipm 41I)m 6;I)m 8;I>m §

Time
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3 A motorist drives from town B to town A. The graph shows the Trip from town B to town A

journey. 500 _‘ B
a What is the meaning of the horizontal sections of the graph?  ~ 450 -
b How many times did the motorist stop? § 400 4
¢ When did the motorist stop and for how long? i 350 4
5 300 A
£ 2501
ﬁ 200 A
% 150 ~
& 1001
50
A >
12 noon 2£>m 4Ipm 6;I)m 8£)m
Time
4 Alison walks from home to school. On the Alison’s trip from home to school
way she stops at the houses of two school 8001
friends, Michelle and Lara, in that order. g 700
The graph shows her journey to school. % 600 4
a When did she stop at Michelle’s house? ; 500 4
b How long did she stay? £ 400 -
¢ How far from home is Michelle’s house? 8 30q |
d At what speed did she walk on this Z 2004
section of her journey? A 100 -
e How long did it take to reach Lara’s 0 | ] | | ] |
house from: 8:00 8:05 8:10 8:15 8:20 8:25 8:30
i home? ii  Michelle’s house? Time (am)
f How far is Lara’s house from:
i home? il Michelle’s house?

¢ At what speed did she walk from Michelle’s house to Lara’s house?
h How far is it from home to school?
i What was Alison’s average speed for the whole journey, excluding the times she stopped?

5 Bill rides his bike from home to the shops and Bill’s ride to shops

back home again. The graph shows Bill’s journey. 1600 4

a At what time did Bill leave home? ’g 1400 4

b Where was Bill at 4:18 pm? 2 1200

¢ At what times was Bill 1 kilometre from home? 2 1000 -

d How far did he travel in the first 5 minutes? g 200

e What was his speed in the first 5 minutes? E 600

f What is the meaning of the horizontal section § 400

of the graph? a 200

< . .
o ¢ When did Bill stop? 0 ] ] . . ]
s h How far are the shops from Bill’s home? 4:00  4:05 4:10 4:15 4:20 425
= i How long did he spend at the shops? Time (pm)
o3 J How long did the return journey home take?
o k What was his speed for the journey home?
% I What was the total distance travelled by Bill for the whole journey?
> m What was the average speed for the whole journey, not including the time he was at the shops?
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6 Two motorists, Jan and Dan, set out from town A at different times and travel along the same road to town B.
The graph shows the journey of each motorist.

a How far is town B from town A? Motorist’s trip from town A to town B
b When did Jan begin her journey? 360 1
¢ What was her speed on the first section g 3201
of her journey? = 2801
d For how long did she stop? £ 2404
e What was her speed for the last section ‘; 200 4
of her journey? & 1601
f How long after Jan did Dan set out? é 1204 Jan ban
g Describe Dan’s journey. ‘% 801
h When did Dan overtake Jan? a 43 |

o

At this time, how far did they still have

8am 9am 10am 1lam 12noon lpm  2pm
to travel to get to town B?

Time
j How much sooner than Jan did Dan arrive at town B?
k How far apart were they at 10 am?

I How far did Jan still have to travel when Dan arrived at town B?

7 The graph shows the journeys of two hikers, Robyn and Stewart. Robyn starts at Red Gum Forest and walks
to Mount White. Stewart starts at Mount White and walks to Red Gum Forest along the same track.

a How far is Red Gum Forest from Mount Mt White Journey of two hikers
White? 24
b Who completed the hike in the least time? E g 20
¢ How many rest breaks did Robyn have? g g G- Stewart Robyn
d For how long did she stop? =g
) O I 12 -
e Calculate Robyn’s speed on each section i 2
of her journey. é G 4.
f How long did it take Robyn to complete 0 ] | ] | . . .
the hike, including rest breaks? Red Gum Forest ] 2 3 4 5 6 7
¢ What was Robyn’s average speed: Time (h)
i including the time for rest breaks? ii excluding the time for rest breaks?
Describe Stewart’s journey. i When did Robyn and Stewart pass each other?

At this time, how far was each hiker from their destination?

h

J

k How far apart were they after 3 hours?

I How far did Robyn still have to travel when Stewart arrived at Red Gum Forest?
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A pedestrian, a cyclist and a motorist set out from the Comparing three journeys

same starting point at the same time. The graph shows 100 Motorist
the distance of each from the starting point for the first 90
2 hours of their trip. 80 -
How far did the pedestrian walk in the first 2 hours? g 707
What was her speed for these 2 hours? % 60
How far did the cyclist ride in the first 2 hours? g 50+ ]
What was her speed for these 2 hours? g 40 Crelist
How far did the motorist drive in the first 2 hours? 304
What was her speed for these 2 hours? 201 .
Pedestrian
Which line is the steepest? 10+
Who travelled the fastest? 0 ' ' ' '
Coe 0.5 1 1.5 2
Which line is the least steep? Time (h)

Who travelled the slowest?
Another car starts from the same point and travels at 100 km/h for 2 hours. Describe the line for
this motorist.
Complete this sentence: The steeper a line is on a distance—time graph, the _____the speed.

Are the slopes (or gradients) of these lines positive or negative?

Are the distances from the origin (starting point) increasing or decreasing?

distance _ 10 km

10 km Speed = tme ~ 2h 5 km/h
__distance _ 40 km
40 km Speed = tme ~ 2h = 20 km/h
100 km Speed = distance _ 100km _ 5oy
time 2h
The steepest line represents the motorist. The motorist travels the fastest.

The line that is the least steep represents the pedestrian. .
. The slope (or gradient)

The pedestrian travels the slowest. .. rise
] ) a lme is m as we move @A :cccccceecrccecctcctccaccncnne .
The line would be much steeper than the other lines. From left to right.

The steeper a line is on a distance—time graph, the greater the speed.
The lines slope up, from left to right, hence they all have positive slopes.
The distances from the origin are increasing.

8 Three motorists set out from the same starting point at the Comparing three journeys
same time. The graph shows the distance of each motorist 2001 €
from the starting point for the first 2 hours of their trip. 180 1
a 1 How far did motorist A travel in the first 2 hours? 160 - B
il 'What was her speed for these 2 hours? g 1407
b 1 How far did motorist B travel in the first 2 hours? e 1204 *
= il What was her speed for these 2 hours? é 100+
;u-g ¢ 1 How far did motorist C travel in the first 2 hours? E 23 |
= il 'What was her speed for these 2 hours? |
o3 d i Which line is the steepest? 401
H ii  Which motorist travelled the fastest? 209
= e i Which line is the least steep? 0 O.|5 i 1'.5 '2
2 ii  Which motorist travelled the slowest? Time (h)
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f Another motorist starts at the same point and travels at 50 km/h for 2 hours. Describe the line for this trip.
g Complete this sentence: The steeper a line is on a distance—time graph, the _____ the speed of the vehicle.
h i Are the slopes (or gradients) of these lines positive or negative?

il Are the distances from the origin (starting point) increasing or decreasing?

9 Three cyclists, Jim, Sam and Ben, set out from the same starting point to travel home. The graph shows the
distance from home of each cyclist for the first 2 hours of their journey.

a How far from home did the cyclists start their journey? Comparing three journeys
b How far was Jim from home after 1 hour? 100 1
¢ When was Sam 80 km from home? 90+
d How long did it take Ben to travel 45 km? £ 80- Jim
e i How far was Jim from home after 2 hours? g 701
ii How far had Jim travelled in the first 2 hours? 2 60+ Sam
ili  'What was Jim’s speed for the first 2 hours? E 504
f 1 How far was Sam from home after 2 hours? § 40 1 Ben
il How far had Sam travelled in the first 2 hours? % 301
ili What was Sam’s speed for the first 2 hours? A 201
g 1 How far was Ben from home after 2 hours? 107
ii How far had Ben travelled in the first 2 hours? 0 0' s i 1' s '2
iii What was Ben’s speed for the first 2 hours of Time (h)
his journey?
h i Which line is the steepest? il Which cyclist travelled the fastest?
i 1 Which line is the least steep? il Which cyclist travelled the slowest?
j Another cyclist starts at the same point and travels at 15 km/h for 2 hours. Describe the line for
this cyclist.
k Complete this sentence: The steeper a line is on a distance-time graph, the _____the speed of the vehicle.

I i Are the slopes (or gradients) of these lines positive or negative?
il Are the distances from the origin (home) increasing or decreasing?

From these questions you will have discovered that on a distance—time graph consisting of straight-line segments:
* the slope of the line segment indicates the speed of the object

* the steeper the line segment, the greater the speed of the object

* horizontal sections indicate that the object is not moving

* apositive gradient indicates the distance from the origin is increasing

+ anegative gradient indicates the distance from the origin is decreasing.

Investigation 3 Modelling motion

This is a practical activity for the class. Have a member of the class move along a 50 m tape for 30 seconds
using a variety of activities that involve a constant rate. Here are some possible activities for the mover:

Walk slowly for 30 seconds.

Walk quickly for 30 seconds.

Walk for 10 seconds, stop for 10 seconds, walk (at the same rate) for 10 seconds.

Walk for 10 seconds, jog for 10 seconds, walk for 10 seconds.

Walk for 10 seconds, stop for 10 seconds, walk back to the start.

Stop for 10 seconds, walk slowly for 10 seconds, jog for 10 seconds.

Start walking slowly and then speed up until reaching the end of the tape.

Run at an increasing then decreasing speed.

Start at the other end of the tape and repeat some of the above activities.

<
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You will need: 50 m measuring tape, stopwatch, markers (such as flags or witches’ hats)

1 Lay a 50 m measuring tape out in a straight line.
a Appoint a member of the class as the timekeeper to call out the time every 5 seconds.
b Appoint a member of the class as the ‘mover’, who moves along the tape according to the instructions
given.
¢ Appoint six other members of the class to mark the position of the mover every 5 seconds.

2 Record the distance of the mover from the start at fixed time intervals in a table like the one below.

Time (s) 5 10 15 20 25 30

Distance (m)

3 Draw a distance-time graph to represent each situation using the recorded table of values.

Drawing distance-time graphs

EXAMPLE 1

Ben went bushwalking. He started at 8 am and walked 7 km in the first 2 hours. He rested for 30 minutes,
then walked a further 5 km in the next hour. He spent an hour having lunch and then began the return trip
to his starting point. On the return trip he walked without stopping for 3 hours.

Draw a distance—time graph to represent Ben’s hike.

Ben’s bushwalk

Distance from
home (km

8am 10am 12noon 2pm 4 pm
Time

1 Simon has a parcel delivery service in the city. Starting at 9 am, he rode 4 km in 12 minutes. He stopped for
3 minutes to deliver a letter to a legal firm and then returned to his starting point in 15 min. Draw a
distance—time graph to represent his trip.

2 Rachelle has a pick-up ironing service. One morning she left home at 8 am and drove 3 km in 5 minutes to
her first customer. She spent 1 minute at her first customer’s place. She then drove a further 2 km to her next
customer’s place. This took 3 minutes and she spent 2 minutes with this customer before returning home.
The return trip took 7 minutes. Draw a distance—time graph for her journey.

<
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Tiffany rode her bike to town and back again. She left
home at 9 am and rode at a constant speed, covering
12 km in the first 2 h of her journey. She then rested for
30 minutes before continuing at an average speed
of 10 km/h for 1% h to reach town. She spent 1 hour
shopping and having lunch, and then rode back home
at an average speed of 9 km/h, without stopping.
How far is it from home to town?
How long did it take Tiffany to ride home from town?
Draw a distance—time graph to represent Tiffany’s

journey.
Distance travelled = speed X time Tiffany’s ride
A
At 10 kmv/h for 13 h: 30
Distance travelled = 10 X 1% = 15km £ 2251
=
Total distance to town = 12 km + 15 km E < 20
[0
g =27 km § E 151
Time = 1stance é < 101
speed
_u ’
? 9mlllmllm 3Im SIm
_3h am 1l1am lpm 3pm 5p

Time

3 Karen went on a car trip. She started at 10 am and drove 140 km in the first 2 hours. She rested for
30 minutes and then drove at an average speed of 50 km/h for the next 2 hours. She rested again for
30 minutes before beginning her trip home. She did not stop on the return trip and averaged 80 km/h.
a How far did Karen drive before she began the return trip?
b How long did it take her to drive home?
¢ Draw a distance—time graph to represent Karen’s trip.

4 Draw a travel graph representing this journey. Lauren left home at midday and walked 5 km in 1% hours.
She rested for half an hour, then started back home. Lauren walked 2 km in half an hour, then stopped for
45 minutes, finally arriving home at 4:30 pm.

5 A country bus service begins its journey at town A at 7 am. It travels the 150 km to town B at an average
speed of 75 km/h. It stops in town B for 15 minutes before continuing to town C, which takes 2 hours at
60 km/h. The bus stops in town C for 1 hour before making the return journey to town B at 80 km/h and
continuing without stopping to town A, where it arrives at 3:30 pm.
a How long does it take the bus to get from town A to town B?
b How far is it from town B to town C?
¢ How long does it take to travel from town C to town B at 80 km/h?
d Draw a distance—time graph to represent the bus’s journey.

6 Lucy catches the bus to the station one morning. There are five bus stops between Lucy’s home and the
station, and the bus stops at all of them. Draw a distance—time graph that could represent Lucy’s bus trip.

7 Draw a distance-time graph to represent your journey to and from school. Compare and discuss your graph
with another student.
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8 Jade is investigating the rate at which water Swimming pool water level

evaporates from their swimming pool. One 5 _“
evening she fills the pool and marks a line at g 0 N N O (S O O N
the maximum level. Each day at the same time = s 2 3 4 6 7 8 9 1o 11
she measures the distance from that mark to E —104 ays
the current water level. Her results are shown 8 _154
in the graph. § 50 -
a  What was the water level on the day Jade 95 4
marked the pool? v

b What was the water level after 3 days?
¢ What was the rate of evaporation in mm
per day for the first 3 days?
d It rained a little on one day and then more
on the next. Which days were these?
e  Which 3 days were the hottest?
(The evaporation is greater then.)
f Jade filled the pool with the hose one evening
but forgot to turn it off. When was this?

9 Construct a graph for this information One
evening a pool is filled to maximum. Over 5 days
the level goes down by 23 mm. On the sixth day
it rains, and the level increases by 14 mm. Over
the next 3 days another 12 mm
of water evaporates. On the next day it drizzles,
adding 2 mm to the level. That evening the pool

is refilled to the maximum level.

Investigation 4 Adding and subtracting

1 Complete the following number patterns.

a 44+3=__ b 5+3=___ ¢ 4-3=__ d 5-3=___
44+2=__ 542=__ 4-2=__ 5-2=__
4+1=___ 5+1=__ 4—1=___ 5—1=___
4+0=___ 540=__ 4-0=___ 5-0=__

4+(—-H)=___ S+(-H=___ 4—-(—H=___ S—(—1H=___
4+ (—2)=___ S5+(=2)=___ 4 —-(-2)=___ 5—(—2)=___
4+(=3)=___ S+(=3)=__ 4-(=3)=__ 5—(=3)=__
4+ (—4)=___ S+ (-4 =___ 4-(—4=___ S5—(—4=__

Looking at these patterns, we can see the following:

 Subtracting a negative number is the same as adding a positive number.
— negative number = + positive number
Example: —(—2) = +2

* Adding a negative number is the same as subtracting a positive number.
+ negative number = — positive number
Example: +(—2) = =2

NUMBER & ALGEBRA
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Adding and subtracting directed numbers

From Investigation 4, we can see that 3 + (—4) is the same as 3 — 4, and that 5 — (—3) is the same as 5 + 3.

It is also clear that 3 — (+2) is the same as 3 — 2.
EXAMPLE 1

Simplify and evaluate the following.

a 5+ (=2 b 3—(—6)

d —4—-(=3) e —4—(=2)

a 5+ (=2) b 3—-(-6)
=5-2 =3+6
=3 =9

d —4 —(=3) e -4 —(=2)
=—4+3 =—4+2

¢ —3+(=2)
f —3-—(+95
c =3+ (=2
=-3-2
= -5
f =3 = (+5)
=-3-5
-8

1 Complete the following.

a5+ (=1 b
=5 1
—4
2 Simplify and evaluate the following.
a 6+ (-2) b 5-(-2)
e 4—(+3) f 7-(-2)
i 10— (-4 i =6+ (1)
3 Evaluate the following.
a 5+ (—10) b 3+ (-5)
e =3+ (=7 f —8+(—5)
i 6-(-2) J 8=(4%
m -3 —(-2) n —2—(—11)
q 12— (+2) ro—4+ (=)
u 7 - (+5) vV 54 (—13)
EXAMPLE 2
Simplify the following.
a 3—(=2)+5

a 3—(—2)+5
=3+2+5=10
=10

=~ o

£ 2 o T 6

¢ -2+ (-3)
-
—3+(—4) d —2+(-6)
4 — (—10) h =3 - (+5)
7+ (-3) I —5+(-2)
12 — (+5) d 4—(+8)
—4+ (—12) h =10 — (+5)
4+ (+8) 1 9+ (+2)
—8 — (+3) p —4—(+5)
~-7-(-9) t 33— (-4
—8 — (+3) X 4—(+5)

b 15 =(=3) + (-5

b 15— (=3)+ (=5
=15+3-5=13
=13

NUMBER & ALGEBRA
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4 Complete the following.

a  4-(-2)+1 b 3-(-4)+(-2)
=4+ +1 =3+ 2
=6+ = =7- =

5 Simplify the following.

a 2—(=1)+7 b 11— (—4)+8 ¢ 4—(=2)+5

d 4—(—6)+3 e 12— (=9)+ 10 f 9—(—4)—12

g 10— (=3)—8 h 20— (=5)— 15 i 12— (—4) + (-2)
i 15-5+(=7) kK 10— 6 + (—4) 1 19— 4+ (-3)
m 14— 9+ (-2) no15—8—(-2) 0 21— 11— (-5)

6 Simplify the following.

a —3—(=1)+2 b —4+(-3)—1 ¢ —3-5+(-2)
d —10—(—6) — 4 e —14—2—(=5) f —6—(=3)+(-3)

7 A helicopter rises 30 m, falls
45 m, rises 20 m, falls 10 m, rises
15 m, and falls 12 m. How far is
it now above or below its original
position?

8 The morning temperature of
—2°C rose by 7°C by midday, then
dropped by 10°C in the evening.
Find:

a the midday temperature

”4 o= b the evening temperature.
) . ..' (x(‘ tgf,“‘\ - 3

2\

9 AEST means Australian Eastern Standard Time. This is Difference from

the time in the eastern states of Australia (Qld, NSW, Vic, Tas) Country AEST in hours
without daylight saving. The table gives the time differences Lebanon 3
between AEST and the standard time in some other countries.
For example, Tonga time is 3 hours ahead of AEST, PNG time is Malaysia -
the same as AEST, and Malaysia time is 5 hours behind. Use the Japan —1

% information in the table to answer the following questions. PNG 0

o a Find the time difference between:

= i NSW and New Zealand ii NSW and PN New Zealand +2

3 iii Tonga and New Zealand iv Tonga and Lebanon Tonga +3

o v Malaysia and PNG vi Japan and Malaysia.

g b Ifitis 3 am, Wednesday AEST, find the time and day in:

Z i New Zealand il Japan ili Malaysia.
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Calculator activities I

To make a number negative on the calculator, use the or the key. AN TTe o ..................... e

calculator works.

On a calculator with ‘natural display’, you may be able to use the a key before the number.
— EXAMPLE 1

Use your calculator to evaluate the following.
a —28 — 57 b —38+ 35X (—19) c (=36 — 15 X (—11)

a —28 — 57 = —85 oy + N - B — |
or DALED 226D ED « B =65
b -38+5x(-19=-133 33EDED-DvE S
or DALED €D O
' - - H <1 -1 =]
¢c —36-15x(-1) =561 @D:EDED ;GO S
o DAL ::6 s IO ©
- @ E: -0 ©

1 Use your calculator to evaluate the following.

a 28 — 147 b —53+27 ¢ —28 %37 d —41 x 38

e —1484 =+ 14 f —39-53 g 18 X (—47) h 48 — 211

i 83-9x21 j —28+14x32 k —43-21x72 1 49 + 63 X (—28)
m@Q7-35 %14 n (63—85X(14—-26) o (=38—57) % (=81)

2 Simplify the following using your calculator.
a —428 + 192 — 845 + 1291 — 478 + 293 — 482 — 311
b 6852 — 4915 — 3211 — 1698 — 2139 + 4821 c 242 X (—83) +(—93) X 45 — 26 X &9

3 The Olympic Games originated in ancient Greece. From 776 BC to 392 AD they were held every 4 years
at Olympia in Greece. In the year 2000 the Olympic Games were held at Sydney.
a How many times were the Olympic Games held at Olympia?
b If the games had been held every 4 years, how many games would there have been by the year 2000?

©



4 Sally has $673 in the bank and she makes the following transactions: a withdrawal of $517, a deposit

of $263, a deposit of $143 and a withdrawal of $317. What is her new bank balance?

5 The table gives the average monthly temperature in °C for three places for a year.

Month North Cape, Norway Beijing, China Alice Springs, Australia
J —3.6 —4.7 28.5
F —4.2 =15 27.8
M —-3.4 5.0 24.8
A -0.3 13.7 20.1
M 2.8 19.9 15.4
J 6.8 245 12.4
J 9.9 26.0 11.4
A 10.0 24.7 14.7
S 6.6 19.8 18.6
(@) 2.1 12.5 22.9
N —1.1 3.6 26.9
D —2.9 —2.6 27.9
What is the difference between the highest and lowest temperatures in: Give all answers correct o _____________________________ .
i North Cape? ii Beijing? iii Alice Springs? to 1 decimal place.

What is the difference between the highest and lowest temperatures in the table?

If the lowest average monthly temperature increased by 2°C, what would this new temperature be in:
i North Cape? ii Beijing? iii Alice Springs?

If the average monthly temperature in July was 10°C less, what would this new temperature be in:
i North Cape? ii Beijing? iii  Alice Springs?

To find the average of the average monthly temperatures for a year in one location, you need to add

the 12 average monthly temperatures for that location, then divide the sum by 12. Find the average of the

average monthly temperatures for the year in:

i North Cape ii Beijing

ili Alice Springs.




Language in mathematics

This crossword uses many of the terms from this chapter. Use the clues to complete the crossword.

1 2

3

4 5

11

14

16

Across

o 0 &

11
12
14
15
17
18

Greater than zero
Opposite of left

A number that is negative is

positive.

A symbol used to show whether a number is

positive or negative

There are two of these, a north and a south one.

Sideways, like the x-axis
Three is one of these.
Less than zero

The opposite of deposit

Having a positive or negative sign

Terms

addition AEST

decrease descending

integer multiplication
origin order of operations
subtraction temperature

ascending
directed number
negative number
par

travel graph

Down

A flat surface

Opposite of north

Up and down, like the y-axis

Move from place to place

The x- and y-axes intersect at right

This makes you feel hot or cold.

The number of quadrants on a number plane
Opposite of odd

The pattern of straight lines on graph paper

Cartesian plane coordinates
division increase
number line number plane
positive number quadrant
x-axis y-axis
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1 The operation 3 X 2 — 1 on a number line is:

A
-4
y

-4
y

E BN

-4

2 A deposit of $10 followed by a withdrawal of $6 changes the balance by:
C $16 D $4

A $6 B §$10

3 If down is the negative direction, write directed numbers for someone travelling in a lift 3 floors down

then 5 floors up.
A +3+5 B +3-5

C

4 The numbers —7,4, —4, 1, 0, 5 in ascending order are:

A —=7,54,-4,1,0 B 0,1,4,5, -4, -7
5 4+3=

A -1 B —7
6 -3-5=

A 8 B 2
7 3+7-5=

A -9 B —1

Use the number plane shown for questions 8 and 9.

8 The point with x-coordinate —3 and y-coordinate 2 is:
A S BT cUuU

9 Which statement is not true?
A Point S has coordinates (2, 3).
C Point Vis in the 2nd quadrant.

Use this graph for questions 10 to 13.

10 The total distance travelled was:
A 35km B 9h
C 70 km D 0km

@- Insight Mathematics 7 Australian Curriculum

C

D

=]

Distance from

—-3+5 D -3-5

5,4,1,0, =4, =7

D —-7,-4,0,1,4,5

.

=y

Points U and T have the same y-coordinate.
Point W has coordinates (0, 0).

home (km)

Ashlee’s bike ride

40
30 1
20 1
10 1

9am llam Ipm 3pm 5pm
Time

7 pm



11

The number of times Ashlee stopped was:

A0 B 1 C 2 D 3
12 Ashlee headed for home at:

A 9:00 am B 11:00 am C 2:00 pm D 3:00 pm
13 Ashlee was travelling fastest between:

A 9:00 am and 11:00 am B 12 noon and 2:00 pm

C 3:00 pm and 5:00 pm D 5:00 pm and 6:00 pm
14 7+ (-2)=

A9 B 5 C -5 D -9
15 -3-(-5=

A 2 B -8 C 8 D -2
16 2 - (-3)+8=

A 13 B 7 Cc -7 D —13

If you have any difficulty with these questions, refer to the examples and questions in the sections listed in

the table.

Question 2,3 5-7 8,9 10-13 14-16
Section B D E E G H
ZA  Review set
1 Plot each set of numbers on a number line.
a 2,589 b 6,11,2,4
2 a Plot the numbers 3 and 9 on a number line.
b Write a statement to describe the numbers 3 and 9:
i using < il using >
¢ Write two whole numbers between 3 and 9.
d  Write two numbers between 3 and 9 that are not whole numbers.
3 Represent the following operations on a number line and hence find the answer.
a 3+5 b 4+7-5 c 3X5-6
4 Write the opposite of each statement.
a depositing $15 b adecrease of 3 cm in length
¢ again of 4 kg in weight d afall of 3°C in temperature
5 State the combined effect of a deposit of $5 followed by a withdrawal of:
a $7 b $3 c $14
6 1If east is the positive direction, write directed numbers for these journeys:
a 8 km west b 5 km east ¢ 2 km east, then 5 km west
7 Plot each set of numbers on a number line, then write them in ascending order.

a —10,-3,-7,—11, -5 b —-6,-3,-9,0,6

Chapter 2 Integers -



10

1

12

13

1

Plot each set of numbers on a number line, then write them in ascending order.
a 1%23 -2 11 b —12,-15, -1, 11, —06

Using a number line to help you, insert a > or < symbol to make a true statement for each pair of numbers.
a —6__ —7 b -3__ 3 c 0_ -6

Simplify using a number line.
a —4-3 b -7-(-2) c 2—(=3)+4

a Plot these points on a number plane: 4(3, 1) B(—2,5) C(—4, —2) D3, —4) E(0, —2)
b Which points have the same x-coordinate?
¢ Which points have the same y-coordinate?

Draw a travel graph to describe this journey: Jack started from home at 8:00 am and travelled 35 km in
1 hour. He stopped for 30 minutes, then continued for another 2 hours, travelling another 90 km. He stopped
for 45 minutes, then returned home, taking 2% hours.

The travel graph represents a car trip taken by Ranie’s family. Ranie’s family trip

Use the graph to answer the following questions. 150

a At what time did Ranie’s family start the trip? 100

b i At whattime did they have their first rest stop?
il For how long did they stop?
¢ What distance did they travel before their first rest stop?

home (km)

Distance from

N B N ®
S O O O
1 1 1 1

d Between what times did they have their second rest stop?
e Between their second and third rest stops:

i What distance did the family travel? 10 am 12 1’I100I1 o) {om 4 IIDm 6 Il)m
il How long did it take? Time
ili What was their average speed?
f  For how long did the family stop during the third rest stop?
g After the third rest stop the family decided to head directly home. Unfortunately, they got a flat tyre.
i At what time did they get the flat tyre?
il How long did it take to change the flat tyre?
h i At whattime did the family arrive home?
il At what average speed did they travel after changing the tyre?
i Calculate the total amount of time spent:
i travelling ii stopped.
Calculate the total distance of the trip.

Qo o

k  For every 4 km travelled, 1 L of petrol was used. Calculate the number of litres used on the trip.

2B | Review set

Plot each set of numbers on a number line.
a 3,6,7,8 b 5,3,9,4

a Plot the numbers 5 and 10 on a number line.
b Write a statement to describe the numbers 5 and 10:
i using < il using >
¢ Write two whole numbers between 5 and 10.
d Write two numbers between 5 and 10 that are not whole numbers.
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11

12

13

Represent the following operations on a number line and hence find the answer.

a 2+4 b 3+5-2 c 2X7-3
Write the opposite of each statement.

a withdrawing $5 b an increase of 2 cm in length

¢ aloss of 1 kg in weight d arise of 4°C in temperature

State the combined effect of a deposit of $6 followed by a withdrawal of:
a $§7 b $3 c $14

If north is the positive direction, write directed numbers for these journeys:
a 7 km south b 6 km north ¢ 8 km north, then 4 km south

Plot each set of numbers on a number line, then write them in ascending order.
a —8,—5 -6,—9,—4 b -7,-2,-8,0,4

Plot each set of numbers on a number line, then write them in ascending order.
a 13,25,0,1, -2 b —13,02,—16,0,—1.4

Using a number line to help you, insert a > or < symbol to make a true statement for each pair of numbers.
a —5__ -6 b —2__ 2 c 0__ -3

Simplify using a number line.
a —5-2 b —6—-(-3) c 4—(-3)

a Plot these points on a number plane: A4(3, 0), B(—3, —2), C(—3,0), D(3, 2)
b Join ABCD. What shape have you made?
¢ What are the coordinates of the centre of shape ABCD?

Draw a travel graph to describe this journey.

Georgia left home at 9:00 am to go to the shopping centre. She walked 1% km to the bus stop, taking

15 minutes, then waited 15 more minutes for a bus. The bus journey took 30 minutes to travel 10 km. Georgia
shopped for 1% hours, then met a friend. Her friend’s family gave her a lift home, taking only 15 minutes.

Rod is training to run a Rod’s training run
marathon. Use this graph to g 20 _“
answer these questions. ﬁ _s 15 -
a How many rest stops did % et 10 -
Rod have during his run? 2 & 5.
b Between what times did A N
Rod take his rest stops? 7am 9am 1lam 1 I.)m
¢ Between 7 am and 9 am: Time
i How far did Rod run? ii How long did it take?

ili  What was his average speed?
d Between 9:30 am and 10:30 am:
i How far did Rod run? il How long did it take?
ili What was his average speed?
At what time did Rod begin returning to the start of his run?
Did Rod have any rest stops on his return journey?
Calculate the number of kilometres completed by Rod.

=00 = o

How long did it take Rod to complete his run?
Between what times did Rod run fastest?
J Between what times did Rod run slowest?

o e




2C  Review set

1 Plot each set of numbers on a number line.
a 1,3,8,9 b 1,954

2 a Plot the numbers 2 and 7 on a number line.
b Write a statement to describe the numbers 2 and 7:
i using < il using >
¢ Write two whole numbers between 2 and 7.
d Write two numbers between 2 and 7 that are not whole numbers.

3 Represent the following operations on a number line and hence find the answer.
a 5+2 b 8+3—-4 c 5X2-4

4 Write the opposite of each statement.
a depositing $25 b adecrease of 9 cm in length
¢ aloss of 6 kg in weight d arise of 8°C in temperature

5 State the combined effect of a deposit of $9 followed by a withdrawal of:
a $7 b $3 c $14

6 If east is the positive direction, write directed numbers for these journeys:
a 3 km west b 2 km east ¢ 9 km east, then 12 km west

7 Plot each set of numbers on a number line, then write them in ascending order.
a —9,-7,—4,-10, -3 b 2,0,-5,-2,1

8 Plot each set of numbers on a number line, then write them in ascending order.
a 11 -13,23,0,1 b —15,13,0,1, —2.5

9 Using a number line to help you, insert a > or < symbol to make a true statement for each pair of numbers.
a —4__ -3 b —4_ 4 ¢c 0__ -5

10 Simplify using a number line.
a —7—4 b —9-—(-3) ¢ 5-(—-2

11 a Plot these points on a number plane: 4(0, 0), B(—4, 4), C(2, —1), D(3, 3), E(—4, —4)
b Through which three points could you draw a straight line?
¢ What are the coordinates of the point exactly halfway between B and E?

12 Draw a travel graph to describe this journey.
Carly started from home half an hour before noon and drove 80 km in 1 hour. She had lunch with a friend,
which took 2 hours, then started back home. After 30 minutes, halfway home, she stopped for fuel and
a coffee, which took 15 minutes. Then she drove right home at the same speed as before.
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Angles and parallel lines

This chapter deals with angles and parallel lines.

At the end of this chapter you should be able to:

identify and name the vertex and
arms of an angle

name angles using correct notation
classify angles

determine conditions for two lines
to be parallel

identify and name properties of
adjacent, complementary,
supplementary, vertically
opposite, co-interior, alternate and
corresponding angles

solve numerical and non-numerical
problems using angle facts.
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Diagnostic test

1 Name the vertex of ZFGH. 9 Calculate the size of ~ZABC.
A F B GH C FG D G A

2 Name the arms of ~STU.

A TS, SU B TS, TU 2 38° D
Cc UT,US D SU, TS 22°
Questions 3 and 4 relate to the diagram below. ¢
A 60° B 38°
C 22° D 50°

10 Calculate the size of ZLMN.

L
N
3 Name the angle marked with a *. 60
A /BGF B /DGE M 0
C /BGD D /FGE A 90° B 64°
4 Name the angle marked with a m. € 26 D54
A LIET B LCFG 11 Calculate the size of £ YXZ.
C LCFE D £CFI 7z
5 The type of angle drawn below is: 1470
A acute B obtuse Y X W
C reflex D revolution A 180° B 147°

®< C 330 D 213°

Questions 12 to 14 relate to the diagram below.

6 An obtuse angle is: D
A > 0°Dbut < 90° B equal to 90° E
C >90°but < 180° D > 180° but < 360° \0/
7 A straight angle is: 4 B ¢
A equal to 90° B > 180° but < 360°
C equal to 180° D > 90° but < 180° 12 L ABE + £ EBD would be what type of angle?
' o . A reflex B obtuse
. 8 If I[HF was a straight angle in this figure, which C right D straight
o two angles would add to 180°?
= E F 13 Z£EBC — /DBC would be what type of angle?
§ - A right B obtuse
o2 C acute D straight
o G
Z I 14 L ABE + £ DBC would be what type of angle?
= A LEHFand ZFHG B /IHE and ZFHG A obtuse B right
> C /EHFand ZIHG D /IHE and 2 EHF C acute D reflex
o
=
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Calculate the value of x. Questions 19 to 22 relate to the diagram below.

D
v,

A 45° B 60° C 30° D 55° 19 An angle vertically opposite to £ FBC is:
A /BCE B ZABF

16 Calculate the value of y. C JABG D JHCD

430 20 Which two angles would add to 180°?
Y A /BCH and /. DCH
B £ECDand LFBC
C ZLABGand £LBCH
A 43° B 24° C 67° D 134° D 2GBCand ZECB

67°

17 Calculate the value of . 21 The four angles at the point B add to 360°. Three
of these angles are ZABF, / GBC and £ ABG.
The fourth angle is:
669 A LBCF B £A4BC
C LACE D 4CBF

22 If L CBF measured as 65°, the size of ~GBC

A 156° B 66° C 294° D 114° would be:
A 65° B 25°
18 Which one of these statements about the lines in C 130° D 115°

the diagram below is true?
A LPLOM B RN LLP 23 Which of the following statements is incorrect?

C OMLRN D KOLlOM A A right angle is larger than an acute angle,
K and smaller than an obtuse angle.
R L B An obtuse angle is smaller than a revolution,
but larger than a reflex angle.

0 M C A reflex angle is larger than an acute angle,
but smaller than a revolution.

N D An acute angle is smaller than an obtuse
19) angle, and smaller than a straight angle.

The Diagnostic test questions refer to the Year 6 content description below.

Question 1-23
Section ACMMG 141
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Naming angles

Points, lines, intervals, rays and angles

We often use a dot to represent a point and name the point using a capital letter.

The points 4, P and Q are shown. P

. .

4 0

A line is determined by any two points. Hence a line is named using any two points on it.

This line could be named AP or PA. /
A

A line extends indefinitely in both directions. This is sometimes emphasised using arrowheads as shown. We

cannot measure the length of the line. /
A

An interval is a section of a straight line. The interval AP is shown. It is the set of points between and including

the endpoints 4 and P. /P
A

An interval has finite length. Hence we can measure the length of an interval. Sometimes an interval is referred
to as a line segment.

A ray is a part of a straight line that starts at a point and continues in one direction only. The ray shown would
be named 4P, as A is the endpoint of the ray. Always begin with the endpoint when naming a ray.

—

An angle is formed by two rays sharing a common endpoint. The diagram below shows the angle formed by the
rays B4 and BC. The common endpoint, B, is called the vertex and the rays B4 and BC are called the arms of

the angle.
A
C
B

The size of the angle is the amount that the ray BC must be turned through to meet the ray BA.

Angle naming
The table below outlines the ways in which angles can be named.
Angle Method 1 Method 2 Method 3

> A A A A
x £ ABC or LCBA ABC or CBA Bor /LB
L
=
s B C
w
D)
o3 L
- A A A
z / LMN or /. NML LMN or NML M or LM
L
= M N
o
s Note: Method 3 may be used only if there is no possibility of confusion. If there are more than two rays at the
o vertex, method 3 may not be used.
=
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EXAMPLE 1

For the angle drawn, name the:
a  vertex b arms ¢ angle X

o Y

a The vertex is O. Rays are sometimes called arms. o ......................
. —> —>
b OXand OY; that is, rays OX and OY.

A A A
¢ /XOYor £YOXor L0 or XOY or YOX or O.

1 For each angle name the: i vertex il arms iii angle.

N

D E P 1
J G
EXAMPLE 2
Name the angles marked in these diagrams. Arms are often shown without o ......................
arrows, and vertices without dots.
a p o b B C
>X<
s R 4 0 b
4 LOXR (or LRXQ) or b £40C (or LCOA) or Using three letters makes it o ......................
A A A A easier to identify the angle.
OXR (or RXQ) AOC (or COA4)
2 Complete each of the following to name the marked angle. o
a p 0 b 4 B E
\Q/ :
i
(L]
T F A C f
S R z
E D ;
The vertex is . The vertex is . o
The arms are and The arms are and s
The angle is . The angle is . o
=
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3 Name the marked angles.

a C b N M c S d Y X
E
U T
0 14
D F
P VA W
/
e //T f G E g I h E H
c B r D {Z
P
" ; A r P
It K J
i J K j N P k C 1 0
X F\P E
0] L
G L—) Y
M T
M
N J T R S

4 Name the angles marked e, % or m, using the nearest letters.

a 4 B b J c
P
(J
E O
3 U
N = ° K
D C M I
d S (4] R S f
T
w U E
o
P = T
V U

5 Copy these diagrams and mark the angles named.
a /BOD b 20718 ¢ LANM, £ MNB and £ CML

B C 0 R 0
A B
T
A D P N ¢ M p
© L

6 Name the pairs of equal angles in the following diagrams. (Equal angles have identical markings on them.)
b p

a Y
o
X
z
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24
'—
L
=
o
w
o
o3
'—
z
L
=
i
24
jus )
(9]
<<
L
=




7 Copy the diagram and indicate on it that Z KNM = / KLM. K

Types of angles

Angles are classified according to their size.

Angle type Diagram Description

Acute angle C between 0° and 90°

Right angle equal to 90°

Obtuse angle \ between 90° and 180°

Straight angle (line) A\ equal to 180°

Reflex angle ( % between 180° and 360°
Revolution @7 equal to 360°
Exercise 3B

1 Classify the following angles.
| > ’ \Q/ c / ¢
T /7

Chapter 3 Angles and parallel lines =--{ 49 RS

>
a4
'—
47]
=
o
L
o
o3
'—
P4
5 1]
=
i
a4
jus
(9]
<<
47]
=




>
24
'—
L
=
o
w
o
o3
'—
z
L
=
i
24
jus )
(9]
<<
L
=

2 Classify these angles given their sizes.
a
f
k

58° b 175°
89° g 360°
180° I 224°

¢ 90°
h 149°
m 22°

3 Classify the angles shown in these diagrams.

a

4 Decide whether each statement is true or false. Correct any false statements.

a

- o 6

i £ABC

A B b i

.. C .

i £2CBD il

iii ZEBD iii

iv /LABE iv
E D

i 2XYZ w. d i
i 2wyz ii
i ZXYw iii
X z iv

Y v

vi

All acute angles are less than 90°.
All straight angles are 180°.

d 108° e 2°
i 241° j 93°
n 305° 0o 136°
LV S T
O]
LT
L VSU
£LTUS
u
14 U
LL
LM
LN
LLOoP P
£/ LON
£/ NOP

b Some obtuse angles are greater than 180°.

Reflex angles are smaller in measure than obtuse angles.

Two right angles make a straight angle.

An acute angle plus a right angle makes a reflex angle.
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Investigation 1 Types of angles

Measure each angle as stated in Sets A, B and C. Find the total of angles in each set. State what type of angle

is formed in each set.

Set A
a X A
VA
B
C
Y V
LXYZ = LAEB =
LZYV = LBEC =
S LXYV = LCED =
S LAED =
Type of angle formed in Set A:
Set B
a R K
T
N J T
0
LOSR=___ LILK=___
L RST = LKLM =
S LOST = LMLN =
s LJLN =

Type of angle formed in Set B:
Set C

LLPM = __
LMPN =
LNPO =

S LLPO =

LAFB =

LBFC =

LCFD =

/L DFE =
SLAFE =

ay WbB D ¢ H ,
< M
X
L J
E
Y g K

LVXW = ___
LWXY = __
LYXV =
.. Total of angles =

Type of angle formed in Set C:

£LBCD =
£LDCE =

/ECF =
/FCB =
.. Total of angles =

LHMI =

LIM] = __

LIJMK =

LKML =__

LLMH = ___

.. Total of angles = _____

Chapter 3 Angles and parallel lines -
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Adjacent angles

Adjacent angles must have:

* a common vertex

e a common arm and

* lie on opposite sides of the common arm.

For example, ZABC and £ CBD are adjacent.

e Bis the common vertex. /A
B

C

e BC is the common arm.
e L/ ABC and £ CBD lie
on opposite sides of BC.

‘Common’ means shared or belonging
to more than one owner. Arm BC and
vertex B belong to both 2 ABC and £ CBD.

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

EXAMPLE 1

For each diagram, state whether the marked angles are adjacent. Give a reason.
a LABCand £CBD b ZXWYand £LVWU ¢ LADBand ZADC

A X Vv A
C\B >><< B
w
Y U
D C
D

b Common vertex is W. ¢ Common vertex is B.

2  Common vertex is B.
No common arm. Common arm is AD.

S/ XWYand £ VWU

Common arm is BC.

The angles lie on opposite The angles do not lie on

sides of BC.
. LABC and £ CBD
are adjacent because all

are not adjacent because
not all criteria are satisfied.

opposite sides of AD.
. LADB and £ ADC
are not adjacent because

criteria are satisfied. not all criteria are satisfied.

Exercise 3C

1 Complete the statements to determine whether the marked angles are adjacent.
a /MLN and ZNLK K
Common vertex is . N
Common arm is
The angles do/do not lie on opposite sides of
.. The angles are/are not adjacent because

/ DEC and Z AEB D
Common vertex is

There a common arm.

.. The angles are/are not adjacent because . E B

MEASUREMENT & GEOMETRY
=a
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¢ £PMR and LOMR
Common vertex is

Common arm 1is

The angles do/do not lie on opposite sides of
.. The angles are/are not adjacent because . P

\zi
< >c

2 State whether the marked angles in each diagram are adjacent. Give a reason.
a £STVand £STU

S
F\U
14
d ZMNO and £ NOP
N
MZ
0 P

¢ £IGFand LHGI

—  —
5 H

In the diagram £ XOY = 21° and £YOZ = 18°.

1

b 4FGH and LHGI
F
H L %N
1 o0
G
e LCDEand LFDC
C
FD
F
E

h 2KMJand £ KML i £PQSand ZPOR

L P
K S
: M
N R 0
J

¢ £MNL and LLNO

In the diagram £ LPM = 62° and ZLPN = 150°.

Find the size of Z/ XOZ. Find the size of Z MPN.
X
21°
Y
18° ©
L N
Z
/ XOY and £ YOZ are adjacent angles.
oL XOZ = 21° + 18° = 39°
/ LPM and / MPN are adjacent angles that add to 150°.
s LMPN = 150° — 62° = 88°
3 Complete the following to find the size of 2 STU. g
a In the diagram, £STV = 28° and £ VTU = 43°. Vv
£ STV and £ VTU are angles.
) _ o ° 28°
.. LSTU A + 430 U
T

Chapter 3 Angles and parallel lines -
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b In the diagram, ZKNL = 36° and ZKNM = 120°. K
£/ KNL and £/ LNM are angles that add to °.

L
- LLNM - _: - 20°
B N M
C
5 D

4 Calculate the size of ZA4BC in each diagram.
a A b C c 4
o 145°
48° B ﬂ
C
A
d p e 4 f 4 228° c
C D
o
o B
241° o1 @
72°
A B C D
g C h C i y C
v 243° 3 N
B g ‘
y D B D
Find the size of ZPOR in these diagrams.
P s 7 0
R 73
0 30 S R P
£ PQOR and ZRQS are adjacent angles that add to 90°.
. ZPOR = 90° — 30 = 60°
ZPQR and £RQS are adjacent angles that add to 90°.
. LPOR =90° —73°=17°
5 Complete the following to find the size of £ RTS. 0 R
/ QTR and £ RTS are angles that add to °.
. LRTS = ° —40° 40°
T S

6 Find the size of ZPQR in each diagram.
R
a P b o G c d ~
P 28° R Q
529 P 339
P
0 R R 0

--+ Insight Mathematics 7 Australian Curriculum
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e 0 f g R h , A
340 Q ° 180
61° R > 369 /12
P
R 12°
P

0

0 k R p 1 R P

i OfF i
R
P
i 58° 45°

s 0 o

Find the size of ZDEF in each diagram.

F D F
70° 40°\ /58°
D G
E G E "
/ DEF and / FEG are adjacent angles / GED is adjacent to /. DEF, and /. DEF is
on a straight line. adjacent to £ FEH. We may say that the angles
.. L DEF = 180° — 70° = 110° are adjacent angles on a straight line.
because adjacent angles on a straight line . ZDEF = 180° — 40° — 58° = 82°
add to 180°. because adjacent angles on a straight line
add to 180°.

7 Complete the following to find the size of the unknown angle.

a LRSVand £LVST are angles on a line. 4
SLVST = °—125°
T — o 1259
because angles on a straight line addto ___°. R S T
b 4BCF, /FCE and ZECD are angles on a line. F

S /LFCE=__°—50°—170° B
= _° 50 E
because angles on a straight lineadd to ___ °. D00
) . . . D
8 Find the size of ZDEF in each diagram.
a F b ¢ D E
o 62°
/ F—28NE 48°
D 60°
E F
d E e f F
b 33° F
48°
99° 117°
E D D E

F
Chapter 3 Angles and parallel lines -
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F
300 70
35° 522 E
50°
E E F
i D F k 1 F
ELT72° ™\
F D
65°\/ 65° 48N\_"21°
E D E

Complementary and supplementary
angles

Complementary angles are any two angles that add up to 90°.

A C F
D
They do not need to be adjacent. Since each angle is said to be
the complement of the other. As 35° + 55° = 90°, then ZABC 350 550
and Z DEF (or 35° and 55°) are a pair of complementary angles.
B
E

The complement of 35° is 55°, and the complement of 55° is 35°.

Supplementary angles are any two angles that add up to 180°. R U
They do not need to be adjacent. Each angle is said to be the
supplement of the other. As 117° + 63° = 180°, then £ PQOR 63\
and ZSTU (or 117° and 63°) are a pair of supplementary angles. 117°Q S
P

The supplement of 117° is 63°, and the supplement of 63° is 117°.

State whether the following pairs of angles are complementary.

P R S 71° and 19°
14
Q

State whether the following pairs of angles are supplementary.

X 4
)Y \112°
z B c

26° + 54° = 80° (not 90°) .". The angles are not complementary.

98° and 92°

71° 4+ 19° = 90° .. The angles are complementary.
68° + 112° = 180° .". The angles are supplementary.
98° + 92° = 190° (not 180°) .. The angles are not supplementary.
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Exercise 3D

1 Complete the following to determine whether
the given pairs of angles are complementary.
a 62°+48°=__ °
.. 62° and 48° are/are not complementary

o

angles because they do/do not add to .

X 7 w
V 480
62°
U
Y
b 43° 4+ 47° = °

.. 43° and 47° are/are not complementary

o

angles because they do/do not add to .

2 Complete the following to determine whether the given pairs of angles are supplementary.
a 125° +55° = ° 0 P

.. 125° and 55° are/are not supplementary R
angles because they do/donotaddto ____ °.

125° 55¢

N
b 79°+ 111°=___© M 0
.. 79° and 111° are/are not supplementary angles because they do/do not add to ___°.
3 State whether these pairs of angles are complementary.
b 73°and 7° ¢ 41°and 49° d 13°and 67°

a kg M 0
\;/ /22\
L p R

4 State whether these pairs of angles are supplementary.

a S X b 85°and 95° ¢ 136° and 34° d 8%and 172°
V.
° 66°
rld14
U w

>
5 State whether the following pairs of angles are complementary, supplementary or neither. x
a 46°and 134° b 46° and 34° ¢ 92°and 88° d 65°and 25° e 10°and 80° =

o

(L]

o3

'—

Determine the complement of 57°. Determine the supplement of 84°. i

:

Complement of 57° = 90° — 57° = 33° Supplement of 84° = 180° — 84° = 96° 2
because 57° + 33°= 90°. because 84° + 96° = 180°. :

=
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6 Complete the following.
a Complement of 75° = 90° — ° b Supplement of 110°= 180° — °

j— o j— (e}

because 75° + ° = 90°. because 110° + ° = 180°.

7 Write down the:

a complement of 40° b supplement of 100° ¢ complement of 72°
d supplement of 60° e supplement of 15° f complement of 5°
g complement of 41° h supplement of 48° i supplement of 90°

8 a Ifa pair of complementary angles are placed next to each other (so that they form a pair of adjacent
angles), what type of angle is formed?
b If a pair of supplementary angles are placed next to each other, what type of angle is formed?

9 State whether the following pairs of angles are complementary,

E
D
supplementary or neither. £
a /FBEand /DBE b £ABE and L CBE
¢ /FBEand £DBC d £FBCand ZFBA y c
B

e /FBAand /DBC f 4FBAand LEBD

Angles at a point and vertically opposite

This diagram shows four angles sharing a common vertex. They are referred
to as angles at a point. 125°

Because the angles at a point form a revolution, we conclude that: 30°

The sum of all angles at a point is 360°.

A special case of angles at a point occurs when two straight lines cut

each other. Since the sum of angles on a straight line is 180°, two

pairs of equal supplementary angles are formed.

Since £AOB = 60°, then ZBOC = 120°, LCOD = 60° and £ D0OA = 120°.
/ AOB and /. COD are said to be vertically opposite.

Likewise, £ BOC and £ DOA are vertically opposite.

Vertically opposite angles are equal.

MEASUREMENT & GEOMETRY



EXAMPLE 1

Find the size of £STU.
a b U
S S
T v /e
135°] 114° ()
158°
2 The sum of angles at a point is 360°. b The sum of angles at a point is 360°.
o L STU = 360° — 135° — 114° 2 £ STU = 360° — 158° — 90° — 63°
=111° =49°
1 Complete the following. A
/ECD = ° —120° — 90° — 115° B
N . 120° .
because the sum of angles at a point is °. C 115
E D

2 Find the size of ZSTU in each of the following

c S
2° 131°
158°1167° T
116°

U
U f S U
82° T
1267 e
100°
64° [ 78°
EXAMPLE 2
Find the value of Z FGH in each diagram.
aJ H b O T
72°
G G X143°
1 F
F R
a LFGH=T172° b £FGH = 143°
because it is vertically opposite £JGI. because it is vertically opposite £ TGR.
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3 Complete the following.
LZTY = °

because it is vertically opposite £

X
w
67°
T
VA
Y
4 Find the size of Z FGH in each diagram.
a F H b F 0 c F R
G
o G X 170°
128 G X 1320
B A
H P
" T
d P 0 e N f H
1687 G 25 r \/
G
G F
F
H H /Q\ W

Using pronumerals in angles

A pronumeral is a letter (or other symbol) that is used instead of a number. Sometimes pronumerals are used
to show the sizes of the angles to be found.

Pronumerals (sometimes called variables) are used a lot in algebra, which you will learn about in Chapter 7.
If necessary, come back to the remaining part of this exercise after studying Chapter 7 Algebra.

Find the values of the pronumerals, giving reasons.

”

= 15°

= 143° 62258

o ¥|520

O

o3

'—

&

= x =360° — 90° — 143° — 52° =75° a=62°+15°=77°
= because angles at a point add to 360°. because vertically opposite angles are equal.
<

L

=
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5 Complete the following.

a b
20°
100°). 2 450
75°\80°
x= ° —100° — 75° — 80° = ° y = ° 4+ ° = °
because angles at a point add to °. because angles are equal.

6 Find the values of the pronumerals in these diagrams, giving reasons.

a b c
7 110°q 2548
132°
6

d e f
38° 0ed 2° 24°
f a 500 \¢
g h i
112°
b o
N0 v 5T o
130° | !
| ‘ | . l .
m n 0
82°
x S
x Xx 95°
X f E
n "
=
o
P q r ©
o
138°/, k /330 E
ala 87° /. 54° w
k =
(NN ]
o
o
wn
<
L
=
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7 Find the values of the pronumerals in the following, using your knowledge that:
« angles on a straight line add to 180°
* angles at a point add to 360° and

« vertically opposite angles are equal.

a b c
108°e 559
72 ANTE f/g A 63°\ |
y
152°
d e
WDNJ11° -
w l W

47/b

Perpendicular lines

Perpendicular lines are lines that intersect at right angles.

In the diagram, AB and DC are perpendicular lines because they make a
right angle at the point where they intersect.

We say that line 4B is perpendicular to line CD. This is written AB L CD.

Name the perpendicular lines in the following diagrams.

A S
F B R

D
BE and FC are perpendicular lines because they make a right angle at the point where they

intersect (BE L FC).
PQ and QR are perpendicular lines because they make a right angle at point Q (PQ L OR).

-+ Insight Mathematics 7 Australian Curriculum




1 Name the perpendicular lines in the following diagrams.

A
a ¢ b K N c
£ B
F
D B L M
d p 0 e LAY f
W.
V R
R S
U T
EXAMPLE 2
Determine whether the following statements
are true or false. p B
a AE 1 GC
b BF L HD c
H
G D
F E

a  False because AE and GC do not intersect at right angles.
b True, because BF and HD intersect at right angles.

2 Determine whether the following statements are true or false.
a PTLVR b WSLOU W,
¢ VRLWS d QULPT

Investigation 2 Parallel lines

Straight lines that lie in the same plane and do not intersect are described as
parallel lines. Arrowheads on the lines indicate parallel lines. In the diagram,
OR is parallel to ST. This may be written OR || ST. A line cutting through a set of
parallel lines is called a transversal.

1 Name the parallel lines in the following diagrams.

a B b
D
P

4 0

Chapter 3 Angles and parallel lines *--
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In the diagram at right a transversal cuts a pair of parallel lines.

a
b

a

b

Here are two non-parallel lines cut by a transversal.

a
b

o6 T e

o Q6o e

. [ transversal
Use your protractor to measure the eight angles formed. / ransversa

What can you say about the angles? >
Use the opposite sides of your ruler to draw a pair of parallel parallel lines
lines. Then draw a transversal. Measure all the angles.

What can you say about the angles?

Repeat for another pair of parallel lines and transversal.

When parallel lines are cut by a transversal, what conclusions

can you draw about the pairs of angles formed:
i above (or below) the parallel lines and on the same side of the transversal?
il between the parallel lines and on opposite sides of the transversal?

ili between the parallel lines and on the same side of the transversal?

What is the relationship between the non-equal angles?

Measure the eight angles formed. —— transversal

What can you say about the angles?

Draw your own pair of non-parallel lines and a transversal. non-parallel lines
Measure all the angles. What do you notice?

Repeat for another pair of non-parallel lines and a transversal.

Is there a relationship between the non-equal angles? \

What does the term ‘perpendicular’ mean?

Draw a line AB 5 cm long.

Use the opposite sides of your ruler to draw another line parallel to 4B called CD.
Use your protractor to draw a line EF that is perpendicular to 4B and cuts CD.

Measure all the angles. What do you notice?




Angle pairs on
parallel lines

For sections G and H you need to be comfortable working
with pronumerals. If necessary, come back to these sections
after studying Chapter 7 Algebra.

When two straight lines are cut by a third straight line

(called a transversal), three special pairs of angles are formed.

* Corresponding angles lie above the lines and on the same side of the
transversal, or below the lines and on the same side of the transversal. a\b
In the diagram, b and f, ¢ and g, @ and e, and d and / are pairs of d\¢
corresponding angles.

Q

=
/cm\

* Alternate angles liec between the lines and on opposite sides of
the transversal. In the diagram, ¢ and f, and ¢ and e are pairs of

a
alternate angles. J\¢
e\/
h \g
* Co-interior angles lie between the lines and on the same side of
the transversal. In the diagram, ¢ and e, and ¢ and / are pairs of a\b
co-interior angles. d\¢
e\/
h \g
As you saw in Investigation 2, if two parallel lines Sometimes, lower-case letters (such as a, b, c)
look like angle names, but they are still @g==-==cr=reseereses

are cut by a transversal, then:
. . actually pronumerals. They have a value.

* the pairs of corresponding angles are equal

* the pairs of alternate angles are equal

* the pairs of co-interior angles are supplementary.

angles are equal.

>
24

'—

47]

=

o

L

. (L]
Corresponding angles *
'—

This diagram shows four pairs of corresponding N A Corresponding angles have o ,,,,,,,,,, z
angles on parallel lines. The corresponding " o/ the same positioning. =
o

>

]

<

47]

=
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Find the values of the pronumerals in the diagram. /
a /70°

110°/9

a is corresponding to 110° ... a = 110° b is corresponding to 70° .. b = 70°

~

The lines are parallel, so the corrresponding angles are equal.

1 Are a and b corresponding angles?

a b c d
a a a a
b b b
b
a b c
e 51y s\7
¢ a» t\g
ST s|r e .
a b c d
X
X
X X

4 Sketch the following diagrams and use M, @, A and % to mark the corresponding angles.

a b

5 Find the values of the pronumerals.

a b c d
135° 110°
D 78°

X n

92° n

e h
f o
270 65
d
m
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i \ /83° j , k 1 b

Y / X 56° 08°
740
; q s

\64° / m g

Alternate angles

This diagram shows two pairs of alternate angles

on parallel lines. The alternate angles are equal.

Find the values of the pronumerals in the diagram.

The lines are parallel, so the alternate angles are equal. Alternate angles have different o
d is alternate to 65° ..d = 65°  fisalternate to 115° .. f= 115° or opposite positioning.

6 Are m and n alternate angles?

Eallle S =
,, N

7 Which angle, a, b, c or d, is alternate to y in each diagram?

C
n
m
a b C d
b\% b/a
Cd Cd cb y
dl, a
¥ b
4 y cd
d

8 Sketch the following diagrams and use a dot to mark the alternate angle to d.
a b c d
d
d / 7

Chapter 3 Angles and parallel lines =—-{ 67 EEuuutes
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9 Find the values of the pronumerals in these alternate angles.

a b c d
- 98°
" 86 132°
55° P q r
e f g c " h
P S/
122° .
[ b 43° 21
i i Kk 1 - .
J . aV n 70
66° d
S
| p
t
m N 52°

73°
108°_—
c

\

Co-interior angles

This diagram shows two pairs of co-interior angles on parallel lines. /

The co-interior angles add up to 180°. They are supplementary. m/e

=+ % = 180° o+ 4 =180°
*/ A
Co-interior angles are on o
the inside of the lines.

Find the value of the pronumeral in the diagram. /

X
120°

/

The lines are parallel, so the co-interior angles are supplementary.
X is co-interior to 120°
sox = 180° — 120° = 60°

10 Are the angles marked ¢ and u co-interior angles?

a b c d
t 1 u t
u u t u / /

11 Which angle, s, ¢, u or v, is co-interior to k in each diagram?

a b c\\ \\ d
g uly u\1 k
T VNS
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12 Sketch the following diagrams and use a dot to mark the co-interior angle to 7.

a b ¢ d
! t t
t
13 Find the values of the pronumerals for these co-interior angles.
a \ b ¢
B\ £ 55°
134°
. 80°
> m
d e f
7 x
115°
q Y
108°
g b i
87°
d b 132°
J k g E !
104°/ b v/ a

Corresponding, alternate and co-interior angles

14 Find the value(s) of the pronumeral(s) and give a reason for each answer.

a b c d
p y 120°
920 1 100
y 97°
m
€ f t g h o
53° qa/r 7 g
w 126°
40 P X o
i j a k 1 ]
m y & g
709 68° 83°
n 142°
124° P
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m a n o 41° 0
_ g/f a b c
h e
) 50°
b 36° _ 135

Determining whether lines are parallel

Lines are parallel if:

* corresponding angles are equal, or

* alternate angles are equal, or

* co-interior angles are supplementary.

Determine whether each diagram contains a pair of parallel lines. State a reason.

58°
65°

58° 85°

A pair of corresponding angles are equal, therefore the lines are parallel.
A pair of alternate angles are not equal, therefore the lines are not parallel.

15 Complete the following.
a The given angles are a pair of angles. 40°
Since these angles are/are not equal, the lines are/are not parallel.

40°
> b The given angles are a pair of angles.

= Since these angles are/are not equal, the lines are/are not parallel. =00

L

=

2 80
O

o3

- ¢ The given angles are a pair of angles.

; Since these angles are/are not supplementary, the lines are/are not parallel. 65°
o

? 1159

<

L

=
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16 Which diagrams contain a pair of parallel lines? Give reasons for your answers.

a b / c d 1390
117° ]
/ 110° 51
0
117° “0/°
o
e f g h
° 48°
29° 108 920
29 720 " 57°

17 For each diagram, state why MN is parallel to PR.

a M b R c
N . P/es°  |p
N 46°
» P ~ /65°
R M /M N
d %10 e R f M 56 T14° P
M > / N N
N R
71° P
P '/ R M

Combinations of angles

This section combines information you have learnt in previous sections about the different types of angles and
their properties. This is a summary of the different types of angles.
Important facts Example

1 The sum of the angles making up a right angle is 90°.
Two angles that make up a right angle are called complementary angles.

55¢
35°

2 The sum of the angles on a straight line (making a straight angle) is 180°.

Two angles that make up a straight angle are called supplementary angles.
70°\ 110° >
24
L
3 The sum of the angles at a point is 360°. g
i
0 70° ©
o S o3
140 —
z
i
4 Vertically opposite angles are equal. E
37° 37 2
<
L
=
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5 When parallel lines are crossed by a transversal:
; alternate
* corresponding angles are equal
* alternate angles are equal corresponding
* co-interior angles are supplementary (their sum is 180°).

co-interior

110°

To find the value of a pronumeral you may need to use one or more of these facts.
EXAMPLE 1

Find the value of the pronumerals in alphabetical order and give reasons for your answers.

a b \

b 7 55° d
47°
P\a_ 110°/c
The symbol H means parallel. o .............................. .
a a = 47° (vertically opposite angles) b a =125°  (co-interior angles on || lines)
b + 47° = 180° (straight angle) b =55° (alternate angles on || lines)
s.b=133° orb + a = 180° (straight angle)
o.b = 55°
c+ 110° = 180° (straight angle)
soe=70°
d =170° (co-interior angles on || lines)
ord = ¢ =70° (alternate angles on || lines)
1 Complete the following. If you have a choice of reasons, o ...............................
. . use them to check your answers.
a 1 a+130° = ° (straight angle)
s.a = °
ii b =130° ( opposite angles) ;
i ¢+ 130° = 180° ( angle) 130°X%
Se = ° ¢
> orc =a= ° angles)
= b i a+50° = ° (co-interior angles on || lines)
= . — o
3 La =
o ii b+50° = ° (straight angle) a4 50°
2 b= ° b\c
|_ .
Zz orb =a= ° angles on | lines)
z iii c = ° ( opposite angles)
S orc+ b =180° ( angle)
< se = °
< -
=
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2 TFind the values of the pronumerals in alphabetical order, giving reasons for your answers.

a b C
o 125°
o 135b g h ;
a f p 70°

120°

d e f
d‘d 50°
d|d z w
Y \x

3 Find the values of the pronumerals in alphabetical order, giving reasons for your answers.

a b / ¢ 104°
d\e N m/l
c\a kln q
> 7
o\b
S;g 132°
d e > f
X
< 42°
j 72° 66° \/y
k

. B Non-numerical problems

Reasoning in geometry can also be applied to exercises that do not use numerical values. The same rules apply,
and pronumerals are used to indicate angles of unknown size.

EXAMPLE 1
In the diagram, prove that w = x. A
c— GA D
y
E i F
X
B

y = w (vertically opposite angles)

and y = x (corresponding angles, CD || EF) CD || EF reads o
‘CD is parallel to EF".

..........

.. w = x (both equal to y)

MEASUREMENT & GEOMETRY
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1 Complete the following to prove that x = z. P
x=y ( angles, 4B || CD) 0
y=___ (corresponding angles, || __)

LXx=z (both equalto ___) c R D

2 a Prove thatx = y. b Prove that x = y. ¢ Prove thaty = 180° — x.
C E

3 In each of the following prove that x = y.
a G b

A X/B

E /D C
F

4 1In the diagram opposite, prove thata + b + ¢ = 180°. C 0

5 In the diagram opposite, prove thata + b + ¢ = 180°. C P

6 a Write out in sentence form what you have deduced
in questions 4 and 5.

b Check your deduction by drawing several triangles a b 0
of different shapes and measuring the angles.

7 a Copy and complete the following.
w+tz= ( ) w
Sz =180° —w
wtx= ( )
Sox =180 —w

SoX =2z

b Using the same diagram, prove that w = y.

4—B .. c

8 In the given diagram, prove that:
a w=y b z=x

MEASUREMENT & GEOMETRY
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Language in mathematics

To solve the following word puzzles, start at the arrow marked IN. Follow the letters vertically or horizontally,
but not diagonally, to the arrow marked OUT to reveal some words you have been using in this chapter. All
letters are used, and no letter is used more than once.

Write the letters discovered in the squares provided. This will help you to see the length of the next word
to be found.

1TIN~A N G T A A|N|G[L|E]S]
S E L N R S|T|Z|E
S I G E M R{I|G|H|T
I R H C S =OUT [ L[]
Z E T A ]
R O C A D
R P O G N
E S N D I
2 L EMUR P P s|ulp[P|L]E[M|E|N]|T[A[R]Y]
P N E S E O O A
P T A A EM S P
U Y R T R R 1 A
IN-S A R O A O T i |
D D P E C T E
P AR T O X V ‘
L L A A B E E
E L T N T T R
L A E R U S E —O0UT
3 IN OUT
'
E R I L Y R L
VENME A HEEE
O L U E N T
O I T L P M
N ACUTO [ ]
N I O C E C
T E R I O R
>
Terms 7
acute angle adjacent alternate angle angles at a point arm §
co-interior common complement complementary  corresponding interval o
line line segment obtuse angle parallel perpendicular point f
pronumeral ray reflex angle revolution right angle straight angle Z
supplement supplementary transversal vertex vertically opposite  vertices 2
5
]
n
=
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1 Name the vertex of the angle shown.
A F B GF
C G D GH s
G
0
S :

2 Name the arms of the angle shown.
A RS, SQ B SR, OS
C OR, SO D RS, RO

Questions 3 and 4 refer to the diagram opposite.

. I
3 Name the angle marked with a e.
A LLMN B LLMJ %
C LHMN D /HMJ J
H L

4 Name the angle marked with a *. /M
A 21K B ZIUM
C £2LJK D £LIM

N
5 The type of angle shown is:
A acute B obtuse
C reflex D revolution

6 A revolution equals:
A 90° B 180° C 270° D 360°

7 An acute angle is:

A > 0°but < 90° B equal to 90° C >90° but < 180° D equal to 180°
8 Calculate the size of Z WXY. - 148° Y
A 184° B 112°
C 32° D 176° e\,
X
9 Calculate the size of Z HIJ. H ©
A 38° B 142° N e i
118~
C 94° D 218° ; 240,
10 Calculate the size of ZRTS. 0 .
A 42° B 90°
C 520 D 380 380
>
= T s
w
g 11 Calculate the size of ~DBC. D
g A 336° B 144°
i C 208° D 126° 540
= A C
; 12 What is the complement of 72°? B
E A 72° B 18° C 108° D 288°
D
% 13 What is the supplement of 87°?
= A 273° B 267° C 177° D 93°
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14

15

16

17

18

19

20

21

22

In the diagram, 2 POT and £ RQT are:
A co-interior B complementary
C supplementary D opposite

Calculate the value of y.
A 60° B 36°
C 72° D 30°

Calculate the value of b.
A 189° B 109°
C 351° D 171°

Calculate the value of m.
A 327° B 33°
C 147° D 294°

Which one of these statements about the lines in the
diagram is true?

A AE | BF B CG 1 AE

C HD 1 BF D CG 1 HD

£/ GBC and L ECB are a pair of:
A alternate angles B corresponding angles

C co-interior angles D vertically opposite angles

The value of 7 in the diagram is:

44\ b
127°

A 180° B 45°
C 135° D 120°
135°
Which diagram shows a pair of parallel lines?
A B 050 120° D
60° 100° 80°
70° 110°
85°
The line RS divides £ QST evenly. Use this to calculate the value of a. R
A 24° B 12° r
C 78 D 156 0 24 a E U

Chapter 3 Angles and parallel lines «--
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>
o
-
i
=
o
w
o
o3
-
z
i
=
NF]
o
o)
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<
i
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23 Which three steps of reasoning could be used to find the value of x in the diagram?

A alternate angles, complementary angles, alternate angles =

B alternate angles, complementary angles, corresponding angles >

C alternate angles, vertically opposite angles, alternate angles %(;0
D co-interior angles, vertically opposite angles, corresponding angles

If you have any difficulty with these questions, refer to the examples and questions in the sections listed in
the table.

Question 14 5-7 8,9 10-14 15-17 18 19-21 22,23

Section A B C D E F G H

JA | Review set

1 Name the vertex for each angle.

M
a b
4 D
N
P F

2 Draw an acute angle and label it Z FGK.
3 Classify these angles.

a 170° b 180° c 80° d 260°
4 What is a reflex angle?
5 What are adjacent angles? (Give the three characteristics.)
6 Find the angle supplementary to:

a 145° b 70° c 63° d 128°
7 Calculate the value of the pronumeral and give a reason.

a b

37° N/ 48° . s
c d
153°
y
12821
147°

8 Calculate the values of the pronumerals.

a b c

clb
70° o
1069 e
fle
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9 Are the lines AB and CD parallel? Give a reason.

a A b B
132°

105°
780 B C 480

D

JB | Review set

1 Name the angles shown using: i three letters il the vertex

a s b E D
\\7:2§>\\\\ ;
o F

2 Draw a reflex angle and label it Z ORS.

3 Use the diagram to classify each angle according to size. B D
a /BAC b £BCA
¢ 4BCD d Z£ACD (marked)
C
4 What is a revolution? A

5 a What is the complement of 50°?
b What is the supplement of 50°?

6 Are the following marked pairs of angles adjacent?
a £QURand £LTUS b £LMN and ZNMO

R L
o
N
o M
N
. P 0

7 Calculate the value of the pronumeral and give a reason.

a b C d
134° s ><65° k
p85° 62°N°
105°

8 Calculate the values of the pronumerals.

a b C e CN\c -
N z 60° a
160°
Y b /g
c b
o @ o
T X/110° o d SN\o 45°N\d_,

Chapter 3 Angles and parallel lines «--
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JC  Review set

Name the vertex of each angle.
a /LR b 20 c LWST d 2JKL

Correct the errors in each part below.
a /BPQ: vertex is Q and rays are BP, PQ b £ AFG: vertex is F and rays are AF, AG
¢ L HIJ: vertex is J and rays are HJ, JI

Classify the following angles according to size.
a 90° b 125° ¢ 337° d 78°

a Describe adjacent complementary angles.
b Draw a diagram showing adjacent complementary angles.

Find the angle complementary to:
a 50° b 73° c 47° d 48°

Calculate the size of ZABC, giving a reason.
a A b D

64°
47° ~ B A

C

Find the value of the pronumeral, giving a reason.

a b c \q d

33° d

2\ 72° 115°

Calculate the values of the pronumerals.

a b
_ 1259
w

_ X
Are the lines AB and CD are parallel? Give a reason.
a 4 b B

58° B
S A
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Number and indices

This chapter deals with indices.

At the end of this chapter you should be able to:

understand some basic number
facts

determine tests for divisibility
use a non-calculator method to
divide by a 2-digit number

list multiples of given numbers

classify numbers as prime
or composite

determine and list factors
of a number

use index notation to find HCF

and LCM

work with and estimate square and
cube roots using correct notation

apply the associative, commutative
and distributive laws of computation.

NUMBER & ALGEBRA - ACMNA 149, 150, 151
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Diagnostic test

1

10

The number 81 cannot be written as which of
the following?
A 1X8l1
C 3x27

B 9X3
D 9X9

10 X 10 X 10 X 10 X 10 is equal to:
A 100 B 1000
C 10000 D 100 000

Which number is divisible by 9?
A 1314 B 2719
C 9103 D 8099

Which number is divisible by 6?

A 920 B 923 C 924 D 926
What is 364 + 14?

A 24 B 26 C 34 D 36
The number 32 is not divisible by:

A 4,8 and 32 B 2and 16

C 4and32 D 3and 16

The fifth multiple of 7 is:

A5 B 7 C 12 D 35

The factors of 10 are:
A only 1 and 10
C 1,2,5and 10

B only2and5
D 1,2and5

The total number of factors 12 has is:
A 6 B 5 C 4 D 2

One reason the number 39 is not divisible by 6
is that:

A it is not divisible by 3

B it is not a multiple of 2

C it is not a multiple of 3

D itis a multiple of 13.

Question

1-17 18-20

Section

ACMNA 122 ACMNA 134
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12

13

14

15

16

17

18

20

The largest factor of 24 less than 12 is:
A 12 B 10 C o D 8

Which of the following is not a square number?
Al B 16 C o4 D 20

The next larger triangular number after 3 is:
A6 B 4 C5 D 10

The number 36 can be written as a product of
its prime factors as:
A 4X9
C 6X6

B 2X2X3X3
D 2X3X6

2 X2X2X2X2X2isequalto:
A 32 B 64
C 128 D 12

The number 1 can be classed as which of the
following?

A a prime number

B a composite number

C an even number

D neither a prime nor a composite number

The number 50 has how many different prime
factors?

A 2 B 1 C 4 D 3
The value of 20 — 12 = 2 is:

A 4 B 14 C 16 D 26
Calculate the value of 80 = 10 X 2.

A 4 B 16

C 400 D 1600

48 - (6 —4) X 4=

A 96 B 16 C 6 D 8

The Diagnostic test questions refer to the Year 6 content description below.




A
NUMBERS

People have been fascinated by numbers for thousands
of years. Numbers have been associated with sayings,
mystical numerology, luck and more.

This chapter examines some of the interesting facts about
our number system. Some of them will surprise you!

7 is considered a lucky

number. | wonder why 13 is (@:------
considered unlucky?

Investigation 1 Groups of numbers

This investigation examines some properties of numbers.

1 Write the next four numbers in each pattern.
a 2,4,6,8, 10, ... b 1,3,5,7,... c 2,6,10,... d 1,5913,...

2 a Write the first 20 even numbers. b Write the first 20 odd numbers.

3 Complete the following.
a Even numbers end in b Odd numbers end in

¢ Even numbers can all be divided by ____ without remainder.

4 True or false?
a There is an odd number between any two even numbers.

b An odd number is formed by adding 1 to an even number.
¢ Some even numbers end in 3.
d All even numbers end in 2.
e Between any two even numbers there is an even number.
5 Here is a sequence of dot patterns. ®
a  Write the numbers represented by the numbers of dots. * ¢ o
b Write the next five numbers in the sequence. ¢ ee cee
¢ These numbers are called triangular numbers. ¢ ee eee cees
Why do you think they have that name?
6 Here is a different sequence of dot patterns. 000
a  Write the numbers represented by the numbers of dots. oo o000
b Write the next five numbers in the sequence. ee cee ceee
([ (I ] e 00 e 06 060

¢ These numbers are called square numbers.
Why do you think they have that name?

7 Here is another sequence of dot patterns.
a  Write the numbers represented by the numbers of dots.
b Write the next two numbers in the sequence.
¢ These numbers are called hexagonal numbers.
Why do you think they have that name?

8 There are numbers called pentagonal numbers. Draw the first five and find their values.
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Index notation and powers

A square number (or square) is formed when any number is multiplied by itself. Since 3 X 3 = 9, we can say
that 3 squared is equal to 9. There is a special way of writing 3 squared. This is called index notation.

2 < Index or power This is sometimes read o

‘3 to th f2.
<« Base as ‘3 to the power o

A cubic number (or cube) is formed when three of the same numbers are multiplied together.
Since 5 X 5 X 5 = 125, we can say that 5 cubed is equal to 125, or 53 = 125.

The power of a number is how many of that number are multiplied together.

Exercise 4A

1 a Find5 X 5.
b What is five squared?

¢ Write 5% in words.

2 a Find 8 X 8.
b What is eight squared?

Write 82 in words.

3 a Find6 X 6.
b Complete: 6> = ____
¢ Write six squared in index notation.

4 Belinda suggested that, if 6 = 2 X 3, then
6= (2 X3y =22X3%
a Find (2 X 3)%
b Find 22 and 32, then 22 X 32,
¢ Is(2X3)y=22X3%2

5 Check Belinda’s suggestion using these squares.
a 122=(3 x4y b 10> = (2 X 5)? c 212=3 X 7)

6 Write the first ten square numbers.

Write 2 X 2 X 2 in index notation, and find its value. This is 2 cubed or 2 to the power of 3. o ----------------------------- .

2X2X2=2=8

7 Write in index notation and find the value of:
a 4X4X4 b 3X3X3 c 6 X6X6 d 7X7X7

8 Belinda further suggested that, since 15 = 3 X 5, then 15° = (3 X 5)} = 3> X 5°. Was she correct?

<
(24
m
L
(0]
-
<
o
o
w
aa]
=
]
=z

----------- --+ Insight Mathematics 7 Australian Curriculum



Write 3 to the power of 4 in index notation, and find its value.

3X3X3X3=3"=81

9 Write in index notation and find the value of:
a 2 to the power of 5 b 11 to the power of 2
¢ 5 to the power of 4 d 7 to the power of 1

10 The first four powers of 10 are 10, 100, 1000, 10 000.
a Write these numbers in index notation.
b What power of 10 is one million? Write one million in index notation.

Investigation 2 Divisibility of numbers

Sue-Lin wants to know how to find numbers that divide into other numbers. This investigation examines patterns
in multiples of numbers. The purpose is to develop divisibility rules.

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
16 17 18 19 20 21 22 23 24 25 26 27 28 29 30
31 32 33 34 35 36 37 38 39 40 41 42 43 44 45
46 47 48 49 50 51 52 53 54 55 56 57 58 59 60
61 62 63 64 65 66 67 68 69 70 71 72 73 74 75
76 77 78 79 80 81 82 83 84 85 86 87 88 89 90
91 92 93 94 95 96 97 98 99 | 100 | 101 | 102

1 a Copy this table and colour all the multiples of 5.
b What do you notice about the last digit of all the multiples of 5?

(o]

How can you tell whether a number is divisible by 5?

Colour all the multiples of 3 in another colour.

Add together all the digits of each multiple of 3 greater than 10.
Write these sums as a number pattern.

What do you notice about the sums?

o a6 o

How can you tell whether a number is divisible by 3?

Use another colour for all the multiples of 9.
Add together all the digits of each multiple of 9 greater than 10.
What do you notice about the sums?

o6 T e

How can you tell whether a number is divisible by 9?

n
S

Use a fourth colour for all the multiples of 4.

b Notice that 100 divided by 4 is 25. This means that multiples of 100 have no effect on whether a number
is divisible by 4.

What do you notice about the last two digits of the multiples of 4?

(g}

d How can you tell whether a number is divisible by 4?
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Divisibility tests

Before the widespread use of calculators, mathematicians devised a set of rules for divisibility of numbers

so that factors of numbers could be found without actually dividing. Numbers needed to be easily written
as a product of prime factors so that a large number could be classified as prime or composite. The tests for

divisibility by primes were the most important. Here is a list of some of the rules.

Number Rule Example
) The last digit of the number is even: | 5896 ends in an even number, so it is divisible by 2.
2,4,6,80r0.
3 The sum of the digits of the number | Sum of digits 0f 4584 is4 + 5 + 8 + 4 = 21,
is divisible by 3. which is divisible by 3; so 4584 is divisible by 3.
4 The last two digits of the number are | 1932 has last two digits 32, which is divisible by 4;
divisible by 4. so 1932 is divisible by 4.
5 The last digitis a 5 or 0. 4765 ends in 5, so it is divisible by 5.
The number is divisible by 2 and 3. 1164 is even, so it is divisible by 2; and
6 1+ 1+ 6+ 4= 12, which is divisible by 3;
so 1164 is divisible by 6.
The sum of the number groups is Separate the digits into groups of three. From the right,
7 divisible by 7. alternately place a + then a — sign in front of each
group. Find the sum.
g The last three digits form a number | 35096 has last three digits 096, which is divisible by 8;
divisible by 8. s0 35 096 is divisible by 8.
9 The sum of the digits is divisible Sum of digits 0f 45792 is4 +5+ 7+ 9 + 2 =27,
by 9. which is divisible by 9; so 45 792 is divisible by 9.
10 The number ends in 0. 4670 ends in 0, so it is divisible by 10.
The difference between sum of the 914 166: odd placed digits = 9 + 4 + 6 = 19;
1 digits in the 1st, 3rd, ... places and even placed digits =1+ 1 + 6 = §;
the sum of the 2nd, 4th ... places isa | difference = 19 — 8 = 11; s0 914 166 is divisible by 11.
multiple of 11 or 0.
The number is divisible by 3 and 4. 170472 has last two digits 72, which is divisible by 4;
12 and1 +7 + 0+ 4 + 7+ 2 = 21, which is divisible by
3; 80 170 472 is divisible by 12.

Exercise 4B

1 Which of the following numbers are divisible by 2?

a 43568

b 23533

¢ 16900 d 303030

2 Which of the following numbers are divisible by 3?

a 25961

b 29505

--+ Insight Mathematics 7 Australian Curriculum
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10

11
12

13

14

15

16

17

Which of the following numbers are divisible by 4?
a 28424 b 63954 ¢ 32866 d 147008

Which of the following numbers are divisible by 5?
a 34675 b 64980 ¢ 55842 d 167312

Which of the following numbers are divisible by 6?
a 9690 b 14858 ¢ 195738 d 39735

Which of the following numbers are divisible by 8?
a 20026 b 45972 ¢ 108376 d 674312

Which of the following numbers are divisible by 9?
a 34243 b 26130 c 84277 d 431262

Which of the following numbers are divisible by 10?
a 42801 b 63580 ¢ 29375 d 148600

Which of the following numbers are divisible by 11?
a 2717 b 4199 ¢ 110055 d 323323

Which of the following numbers are divisible by 12?
a 2340 b 10013 ¢ 39780 d 110143

Which of the numbers 2, 3,4, 5,6, 8,9, 10, 11, 12 are factors of 48247

a The number 52__7 is divisible by 3. What digits can replace ___?
b The number 2__718 is divisible by 9. What digits can replace ___?

Use your divisibility rules to find the first number greater than 2000 that is divisible by:
a 3 b 6 c 9 d 11 e 12

Use the divisibility tests to find all the factors up to 12 of:
a 720 b 396 ¢ 550

The rule for divisibility by 12 is that the number is divisible by 3 and 4. Find a rule for divisibility by
15 and test it on the following.
a 7290 b 85361 ¢ 17694

Is 37 091 341 divisible by 7?

Group: 37 091 341 —091 is the same as —91,
Signs:  +37 —091 +341 as there are no hundreds.
Sum: 37 — 91 + 341 = 287 Using a calculator makes
287 + 7 = 41; 287 is divisible by 7, so 37 091 341 is divisible by 7. doing the sum easier.
Which of the following numbers are divisible by 7?

a 10947118 b 181908 c 48548297 d 523763217125 141
Explain how each of the divisibility tests used in this section works.

Chapter 4 Number and indices <--
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Investigation 3 Number facts

1

Explain how 4 X 98 can be thought of as 4 X 100 — 4 X 2. Use this to calculate the following.
a 6x098 b 8 X097 c 7X99

Find an easy way to calculate the following.
a 83X 102 b 6 X103 ¢ 9 X604

When multiplying numbers the order does not matter. Change the order and calculate the following.
a 7TX5x2 b 20X 17X5 ¢ 5X19xX20
d 4X39X25 e 81 X50x2 f 76 X53X0X18

What happens when a number is multiplied by:
a 0? b 1?

Write true or false for the following.

a 5+8=8+5 b 7+2=2+7 c 6+12=12+6

d 98 +2=2+098 e I5+7=7+15 f 43+7=7+43

g 5X2=2X5 h §8X3=3X38 i 6X5=5X6

j 20-5=5-20 k 16 -3=3-16 I 4-1=1-4

m 20 +4=4-+20 n 12+3=3+12 0o 18+6=6=+18

p Order does not matter when adding. (q Order does not matter when multiplying.
r Order does not matter when subtracting. s Order does not matter when dividing.

A method for multiplying by 12 is to first multiply by 6 then double the answer. Use this method to find:
a 123X 12 b 485 X 12 ¢ 691 X 12

A method for multiplying by 13 is to first multiply by 10 then add three times the original number. Use this
method to find:
a 203 X 13 b 481 X 13 c 722X 13

To divide by 20, first halve the number then divide by 10. Use this method to find:
a 460 + 20 b 584 + 20 ¢ 673 +20

Explain why multiplying by 9 can be done by first multiplying a number by 10 then subtracting the number.
Use this method to find:
a 238 X9 b 411 X9 c 968 X9

Investigation 4 Dividing

The Year 7 class was asked to find 779 + 54.

1

Claire used this method.

There are two 50s per 100, so 700 has fourteen 50s. I will try 15.
54
X15
270
540

8 1 0 But this is too big.
810 — 54 = 756, which is smaller than 779. This means 54 goes 14 times. Why does it go 14 times?
The remainder is 779 — 756 = 23. Why is this the remainder? The answer is 143.
Use Claire’s method to find 645 + 56.
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2 Keely used a different method.

779 + 54 is the same as 54 X ____ = 779.
Keely finds 54 X 10 = 540, so 779
- 540
239
She then finds 54 X 3 = 162, so 239
- 162
77

Now 77 — 54 = 23.
So, 54 X (10 + 3 + 1) + 23 = 779; that is, 54 X (14) + 23 = 779 or 779 + 54 = 14 remainder 23.
Use Keely’s method to find 836 + 56.

3 Joseph uses long division: 14

54)779
54
239
216
23 50,54 X 14 + 23 = 779; thatis, 779 + 54 = 14%.
Use Joseph’s method to find 811 + 56.

4 Choose any method and complete these divisions.
a 427 + 31 b 581 + 48 c 239 +28 d 871 +93

Long division

This section examines division by two-digit numbers. Two approaches can be used. The first method is the
traditional long division, while the second is the preferred multiples method.

EXAMPLE 1

Complete this division which does not have a remainder: 532 + 14.

Method 1 38 Method 2 14)532
14)532 140 10
42 3X 14 =42 392
112 §X 14 =112 140| 10
112 252
0 140] 10
112
112 8
532 +14=38 or 14 X38=1532 0l 38
<
o
[a]
. o
Exercise 4C 2
=]
1 Complete these divisions which do not have remainders. L
a 325+13 b 966 + 23 ¢ 806 + 31 d 646 ~ 17 =
e 728 + 26 f 608+ 32 g 615+ 41 h 722+ 19 =

Chapter 4 Number and indices *--{ 89 Fts



EXAMPLE 2

Complete this division which has a remainder: 601 + 34.

Method 1 17 g—i Method 2  34)60 1
34)60 1 340| 10

34 8 X 34=272 261
261 too big, try 170 5

238 7 X 34 = 238 91
23 68 2
23 231 17

601 + 34 = 1757 or 17 X 34 + 23 = 601

2 Complete these divisions, writing the remainders in
fraction form.

a 711 =15 b 695 + 21
¢ 800 + 33 d 526 + 14
e 949 =28 f 989 = 37
g 680 + 43 h 637 - 18

3 Check the answer to question 2 using a calculator.

Multiples, factors, primes and compoites

We will revise multiples and factors and look at numbers that are not multiples.

EXAMPLE 1

The multiples of a number are its products. o

Find the first six multiples of 3. They are the answers in the multiplication table.

The first six multiples of 3 are 3, 6, 9, 12, 15, 18.

1 Complete the first ten multiples of 5: 5,10, 15, , 30,

<<
o
o
i
©
-
<
o3 3
x
NN}
@
=
=
z

2 Find the first ten multiples of:
a 4 b 7 c 8 d 9 e 11

Write the multiples of 6 between 23 and 55.
4 Write the multiples of 7 between 20 and 60.

5 Write the multiples of 9 that are less than 55.
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Write the first twelve multiples of 6.

Write the first twelve multiples of 5. A common multiple of two numbers o
is a product they both have.

List the common multiples you have found.
What is the lowest common multiple (LCM) of 6 and 5?

6,12, 18, 24, 30, 36, 42, 48, 54, 60, 66, 72 5,10, 15, 20, 25, 30, 35, 40, 45, 50, 55, 60
Common multiples are 30, 60. The LCM is 30.

Multiplying two numbers together gives a common multiple but not necessarily the lowest common multiple.
For example, the LCM of 4 and 6 is 12, not 24. There is more on LCM in section F.

6

10

a Complete the multiples of 3 that are less than 50.

36,9, ,_ ., 21,24, , . ., . 42 |
b Complete the multiples of 5 that are less than 50.
5,10,15, __,_ ,_ ,35,40,__
¢ List the common multiples of 3 and 5 that are less than 50:  ___ 30, .
d The LCMof3and5is__ . What does LCM stand for? o ----------------------

a  Write the first ten multiples of 3.
b Write the first ten multiples of 4.
¢ What is the LCM of 3 and 4?

Write the first ten multiples of each number, then find the LCM of:
a 7and5 b 8and6 ¢ 9and6

The factors of a product are the numbers that

Write the factors of 24. can multiply together to give the product. &

The factors of 24 are 1, 2, 3, 4, 6, 8, 12, 24.

Complete the factors of 48: 1,2, . . 8 16, ,48 Divide to find the factors. o ......................
Find the factors of these numbers.
a 10 b 18 c 13 d 30 e 20

Werite the factors of 27.

. A common factor of two products é
WSS RGO BT is a factor they both have. o """"" m
List the common factors of 27 and 36. o
What is the highest common factor (HCF) of 27 and 36? 2

o3
o
Factors of 27 are 1, 3, 9, 27. Factors of 36 are 1, 2, 3,4, 6,9, 12, 18, 36. w
Common factors are 1, 3, 9. The highest common factor is 9. %
=z
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The HCF is also referred to as the greatest common divisor (GCD). There is more on HCF in section F.

11 a Complete the factors of 12: ,2, , 4, ,

b Complete the factors of 36: 1, , R , 9, , 18,

¢ List the common factors of 12 and 36: , , 3, , , 12

d The HCF of 12 and 36 is . What does HCF Stand for? o ...............................
12 a Write the factors of 30. b Write the factors of 45.

¢ List the common factors of 30 and 45. d What is the HCF of 30 and 45?
13 a Write the factors of 12. b Write the factors of 18.

¢ What is the HCF of 12 and 18?
14 a Write the factors of 20. b Write the factors of 30.

¢ What is the HFC of 20 and 30?
15 List a pair of numbers that have a common multiple of 18.

List another pair of numbers that have a common multiple of 18.
Explain a method for determining all the pairs of numbers with 18 as a common multiple. List them.
If 18 is the lowest common multiple (LCM), what are all the possible pairs of numbers?

o a6 oo

Explain why the lists for parts ¢ and d are different.

16 Repeat question 15 using 30 as the common multiple.

17 a List a pair of numbers with a common factor of 8.

b List five pairs of numbers with a common factor of 8.

¢ Is it possible to list all the pairs of numbers with a common factor of 8? Explain.
d

Is it possible to list all the pairs of numbers with 8 as the HCF? Explain.
18 Two numbers have a HCF of 6 and a LCM of 90. Find the numbers.

19 Find two numbers with:
a HCF of 4 and LCM of 60 b HCF of 8 and LCM of 48
¢ HCF of 3 and LCM of 180 d HCF of 90 and LCM of 5400

A prime number has exactly two factors, itself and 1. A number with more than two factors is composite.

20 By finding the factors of the following numbers, decide which of them are prime numbers.

a 3 b 15 ¢ 21 d 14 e 29

f 11 g 35 h 23 i 39 j 19
21 a Write the factors of 1.

b The number 1 is neither prime nor composite. Explain.

¢ Write the factors of 2.

d Is 2 prime or composite?

e Look at the prime numbers from question 20. What is special about 2?

f Copy and complete the following statement.

Except for 2, all prime numbers are
¢ Why is 2 a unique prime number? How can you be sure?

22 From the first 30 counting numbers, write all the composite numbers that have a pair of factors other than

<
(a2
m
i1
(0]
-
<
o
a4
i
o
=
]
=z

the number and 1.
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Investigation 5 Codes

Codes use large prime numbers.

1 Investigate the largest prime number.
How many digits does it have?

2 Investigate why codes need prime numbers.

Investigation 6 Sieve of Eratosthenes

Eratosthenes (pronounced Erra-toss-tha-nees) lived between 275 Bc and 194 Bc. He was born at Cyrene in North
Africa and was a mathematician, historian, astronomer, poet and geographer. He became head of the largest
library of the time, at Alexandria in Egypt. He was probably the first to make a calculation of the circumference
of the Earth. He used the lengths of shadows.

Eratosthenes devised a method to find prime numbers. He did this by
sieving out the composite numbers. This was done by crossing out 1,
then all the even numbers except 2, all the multiples of 3 except 3, all
the multiples of 5 except 5, all the multiples of 7 except 7, and so on.

1 2 13145 6 | 7 8 9 |10 | 11 | 12 | 13
14 15|16 | 17 | 18 | 19 | 20 | 21 | 22 | 23 | 24 | 25 | 26
27 | 28 1 29|30 |31 |32 33|34 |35 36| 37| 38|39
40 | 41 | 42 | 43 | 44 | 45 | 46 | 47 | 48 | 49 | 50 | 51 | 52
53 | 54 | 55|56 |57 |58 59|60 |61 62| 63| 64|65
66 | 67 | 68 | 69 | 70 | 71 | 72 | 73 | 74 | 75 | 76 | 77 | 78
79 | 80 | 81 | 82 | 83 | 84 | 85 | 86 | 87 | 88 | 89 | 90 | 91
92 193 194 |95 |96 |97 | 98 | 99 | 100 101 | 102|103 | 104

1 Copy this table and sieve out the composite numbers, leaving the primes.

2 Write a list of primes less than 100. Why don't you cross out the 4s and 6s? o --------
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Factor trees

From Investigation 6, the primes less than 100 are:
2,3,5,7,11,13,17, 19, 23, 29, 31, 37, 41,

43,47,53,59, 61,67,71, 73,79, 83, 89, 97.

When finding the HCF and LCM of large numbers, a
factorisation into prime factors can make it easier.

Factorisation means writing a number as a product of
its factors.

The factor tree method finds two factors at a time until
all the factors are prime numbers.

EXAMPLE 1
Find the prime factors of: Prime factors are factors o ............................. .
a 180 h 168 that are prime numbers.
a 180 b 168

T ™~

18 X 10 4 X 42
/N /N / N\ / N\
6 X 3 2 X 5 2 x 2 7 X 6
| o/ /N

2 X 3 X 3 X 2 X 5 2 X 2 X 7 X 3 X 2
180=2X3X3X2XS5 168=2 X2 X7 X3 X2

=2X2X3X3X5 =2X2X2X3XT

=22X3X5 =2X3X7

The division by primes method reduces numbers to the product of prime factors. Just divide by 2 until you
cannot any more, then divide by 3, then 5 and so on.

EXAMPLE 2

Find the prime factors of:

a 180 b 168

2 2)180 b 2)168

2) 90 2) 84 Remember: (1 J—— .

é 3m 2m 1is not a prime number.
L 3) 15 3) 21
- 5) 5 7
o3 1 1 . .
x Index notation makes writing g
w 180=2X2X3X3X5 168=2X2X2X3X7 the numbers shorter.
= =22X32X5 =22X3X7
z
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1 Complete the following factor trees.

2 Use a factor tree to write each number as a product of prime factors.

a 60 b 90 ¢ 140 d 84 e 126

f 252 g 315 h 784 i 1764 Jj 2200
3 Use the method of division by primes to write each number as a product of prime factors.

a 63 b 136 ¢ 195 d 405 e 528

f 156 g 504 h 216 i 2640 j 2600

4 1f you are ready for a challenge, write 2 167 074 000 as a product of prime factors.

HCF and LCM by prime factors

If the numbers are large, it may be difficult and time consuming HCF and LCM are used in the

to find all the factors in order to find the HCF. It may take many hant )Si’r;p.liﬁcla“z" O(f ;"actti"”)s """""""""""
. . o chapter 5) and in algebra (chapter 7).
multiples and difficult multiplications to find the LCM. pers e pery

Here is a method that is easier and quicker for finding the HCF and LCM. The HCF is smaller than or
equal to the largest factor. o

The LCM is greater than or
equal to the largest number.

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

Step 1: Write each number as a product of prime factors.

Step 2: See which factors are the same and which are different.
Step 3: The common factors give the HCF.

Step 4: All the factors, used once only, give the LCM.

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

<
o
om
(|
(0]
-
<
o
o
[
om
=
)
=z

Common factors are o
used only once.

EXAMPLE 1
a2 Write 300 and 630 as products of prime factors.
b Find the HCF of 300 and 630. ¢ Find the LCM of 300 and 630.
a 300=2X2X3X5X5 630 =2X3X3X5X7

b The HCF has all the factors common to both numbers. Here they are circled.
300=2)x2x(3)x(5) x5 630 =(2) X (3) X3 X(5) X7
So the HCFis 2 X 3 X 5 = 30.

¢ The LCM uses all the factors once, so each of the common factors is included only once.
Again circle the common factors.
300=02)x2xX(3)x(5) X5 630 =(2) X (3)x3X(5) X7
Write all the factors of the bigger number, then include any uncircled factors of the smaller number.
630 =2 X3 X3X5X7 LCM=2X3 X3 X5XT7X2X5

=2X2X3X3X5X5X7=6300
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Here are all the factors of 300 and 630. It took ages to find them all!

The factors of 300 are: 1, 2, 3, 4, 5, 6, 10, 12, 15, 20, 25, 30, 50, 60, 75, 100, 150, 300.

The factors of 630 are: 1, 2, 3, 5,6,7,9, 10, 14, 15, 18, 21, 30, 35, 42, 45, 63, 70, 90, 105, 126, 210, 315, 630.
It is much more difficult to find all the factors of these numbers than it is to use prime factors.

For the LCM you would need the first 21 multiples of 300 and the first 10 multiples of 630.

1 a Write 30 and 42 as products of prime factors.
b Find the HCF of 30 and 42.
¢ Find the LCM of 30 and 42.

2 a Write 140 and 90 as products of prime factors.
b Find the HCF of 140 and 90.
¢ Find the LCM of 140 and 90.

3 Below are some numbers already written as products of prime factors. Copy and complete the table.

Prime factors Index form Number
22X 3X5X7

2X2X3X3X5X11 1980

24X 52X 7 2800

IX5XTX11X11 12705

IXS5XSXS5XTXT 18375

2X 3P X5XI11? 32670

4 Use your table from question 3 to find the HCF of each pair of numbers.

a 420 and 1980 b 1980 and 12705 ¢ 2800 and 12705
d 32670 and 420 e 18375 and 1980 f 12705 and 32670
¢ 420 and 2800 h 12705 and 18375 i 1980 and 32670

5 Use your table from question 3 to find the LCM of each pair of numbers. Leave the LCM in factor form.

a 420 and 1980 b 1980 and 12705 ¢ 2800 and 12705
d 32670 and 420 e 18375 and 1980 f 12705 and 32670
¢ 420 and 2800 h 12705 and 18375 i 1980 and 32670

6 Find the HCF and LCM of each pair of numbers. Write the numbers as products of prime factors first.
a 84and 136 b 315and 195 ¢ 405 and 140
d 528 and 252 e 126 and 504 f 1736 and 2640

7 a Find a pair of numbers that has the HCF equal to one of the numbers.
b Find two other pairs of numbers that have the HCF equal to one of the numbers.
¢ Write a rule so that other pairs can be found that have the HCF equal to one of the numbers.

Find a pair of numbers that has the LCM equal to one of the numbers.
b Find two other pairs of numbers that have the LCM equal to one of the numbers.
¢ Write a rule so that other pairs can be found that have the LCM equal to one of the numbers.

NUMBER & ALGEBRA
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Investigation 7 Types of numbers

There are many classifications of numbers. Some are based on factors, while others are based on other number
properties. This investigation examines some classifications of numbers based on the sum of their factors.

In each of these number investigations, the number itself as a factor is not included.

1 An abundant number is a number for which the sum of its factors, excluding itself, is more than
the number. An example of an abundant number is 18. The factors of 18 (excluding 18) are 1, 2, 3, 6, 9,
which sum to 21. Find the factors of 24 and show that it too is an abundant number.

2 A deficient number is a number for which the sum of its factors, excluding itself, is /ess than the number.
An example of a deficient number is 16. The factors of 16 (excluding 16) are 1, 2, 4, 8, which sum to 15.
Find the factors of 8 and show that it too is a deficient number.

3 A perfect number is a number that is equal to the sum
of'its factors, excluding itself.
An example of a perfect number is 28. The factors of 28
(excluding itself) are 1, 2, 4, 7, 14, which sum to 28.
Find the factors of 14 and show that it is not a perfect
number.

4 Find the factors of the numbers 4, 6, 8, 10, 12, 14, 16,
18 and 20 and classify them as abundant, deficient
or perfect.

5 Show that 496 is a perfect number.

6 All perfect numbers known so far end in 28 or 6,
preceded by an odd numeral. The fifth perfect number
is 33550336.
a Show that this number is perfect.
b Find out how many perfect numbers are known.

Square and cube roots

In section A you examined squares and cubes.

The opposite of squaring a number is finding the square root of the number (symbol V' ), and the opposite of
cubing a number is finding the cube root of the number (symbol 34/_).

The symbols v and A are called radical signs. Mathematicians always want
to be able to undo what they @M..........
It is easier to find the square root if the number is written as a product have done. That’s radicall

of its prime factors.
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1 Find the missing values.

a __ ?=9 b _ 2=25 c __2=16 d _ 2=49 e _ 2=100
EXAMPLE 1
Another way of asking question 1 is to use the square root symbol v . Find: F¥=9s0V9=3 £
a \9 b 25 ¢ V16 3 is the square root of 9.
a 9 =+3X3 b \25 =5X5 ¢ 16 = 4x4
=3 =5 =4

2 Find the following.
a 49 b 100 c V81 d Vo4 e 4

3 Courtney suggested that, since 36 = 4 X 9, then V36 = V4 X 9 =4 X 9.
a Find V4 X 9.
b Find V4 and \9, then V4 X 9.
¢ IsV4 X9 =4 x~9?

4 Check Courtney’s suggestion using these square roots.

a V100 = V4 X 25 b V225 =+9 X 25 ¢ V144 =9 X 16
5 Complete the following.
a _ =27 b __ 3=64 c _ 3=125 d __ 3=1000
EXAMPLE 2
Another way of asking question 5 is to use the cube root symbol V. Find: 10— 1000, 01000 = 10.
g e 10 is the cube root of 1000, @ ==+ rrrer s
2 1000 = V10 X 10 X 10 b V64 =V x4x4
=10 =4

6 Find the following.
a 27 b 125 ¢ 216 d 729

7 Courtney further suggested that, since 8000 = 8 X 1000, then Y8000 = I8 X 1000 = 38 X Y1000.
Was she correct?

< EXAMPLE 3

o

o Find the square root of 1764 using prime factors. NE=v2X3=2 o ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, '
<

i 1764 =2 X2 X3 X3X7TX7T 1764 =2 X2 X 3X3XTX7T Find the square

o =22x 32X 72 or =2X3XTX2X3XT) rootofedaﬁflatict?r 0 ............................. .
= V1764 =2 X3 X7 =42 VI763 = (2 X 3 X 7) = 42 and multiply.

z
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8 Complete the following.

a 196=__ X2X__ X7 b 100 = X X5 X
=__ X7 =(— )X (—)
V96 =__ x__ = V100 = (___)=___
C 225=3X_ X _ XS5 d 900=2X_ X3X_ = X5X__
=3¥X__ =(— )X (—)
\225 = X = 00 =(___)=___
9 Find the square root of each of the following numbers.
a 441 =3 X3X7TX7 b 5625=3X3X5X5X5X5
c 9801 =3X3X3X3xX11xX11 d 1296 =2X2X2X2X3X3X3X3

10 a Complete the following sequence of the first ten cubic numbers.

1,8, , , 125, , 343, , 729,
b 8=2X2xX2,508=__ .
¢ Find: i 27 i AT iiii 3125 iv 64
11 Complete the following.
a 729 =9 X9 X9 b 512=8 X8 X8
A9 = A2 =_
C 343 =7 X7TX17 d 2744 = 14 X 14 X 14
343 = ~2744 =
e 3375=15 X 15 X 15 f 4913 =17 X 17 X 17
B35 =_ 913 =
o 216=(2X3)X(2X3)X(2X3) h 1000 =(2 X 5) X (2 X 5) X (2 X 5)
SARI6=(__ )=__ SAT000=( )=_
Find the cube root of 729 000 given that 729 000 = 23 X 3¢ X 5°. B =X Xo=2 @eeeeeeeeioeeennnn

729000 = 25 X 3¢ X 5°

3 3 3
=23 X V3¢ x 53 YF¥F=BX3X3X3X3X3
=2X3X5 —FXFXT o ......................
=2X9X5 =3
=90

12 Find the cube root of each of the following numbers.

a 2744 =2 X7 b 10648 =23 X 113 c 1125=3*X353
d 27000 =23 X 3*X 5 e 343000=2*X5 X7 f 1728 =20 33
g 46656 =26 X 3¢ h 216000000 = 2° X 33 X 5° i 272097792 =2° X 32

13 Anadeep is trying to find V13 and knows it is not a whole number.

a5

What square numbers are closest to 13? Find the one smaller and the one larger.
b Find the square root of each of these numbers.

¢ Between which two numbers does V13 lie?

d Use a calculator to find V13 to 2 decimal places.

<
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14 Chris is trying to find V24, but is having difficulty.
a Write 24 as a product of prime factors.

Explain why V24 cannot be a whole number.

b
¢ Between which two whole numbers does V24 lie? Explain.
d Use a calculator to find \24.

15 i Find between which two whole numbers the following square roots lie.
ii Check with a calculator.

a \30 b 40 ¢ V1T d 53 e V72

16 Angela says that Y150 is between 5 and 6.

a Explain why 150 is not a whole number.
b TIs Angela correct? Explain.
¢ Find V150 using a calculator.

17 Find between which two whole numbers the following cube roots lie.

a 6 b 30 ¢ 45 d 100 e 3250 £ 500

Investigation 8 The order of operations

The students in Year 7 Red were asked to find the value of the expression 15 + 9 + 3. Sue-Lin said that the
answer was 8 and Ace said that the answer was 18. Work out how each student arrived at their answer.

What to do:

1 Using Sue-Lin’s method and Ace’s method, find two answers to the following questions.
a 25—-15+5 b 39 +26+ 13 c 15X2+3
d 10X6+3 e 15-9+3 f 11+5x2

2 The correct answer to the first question was Ace’s answer of 18. The correct answers to question 1 are:
a 22 b 41 c 33 d 63 e 12 f 21
Work out a rule for finding the correct answer to each of the questions.

3 Test your rule on the following questions.
a 27—-18+9 b 11 +5X3 ¢ 30—-10+5
d 8X5+2 e 6+8X3 f 20-8+2

4 Discuss your rule with the person next to you and see if the rules are the same. Find the best rule using both
your ideas. Share your rule with the class.

5 Try your rule on the following calculations.
a 100 +~5X2=40 b 60+ 10X 3 =18 c 80+4X2=40 d 80 +2X4=160

6 Mary says that the order does not matter if all the operations are the same.
a Calculate the following. Are all the answers the same?
i 2X3X5 il 3X5X2 ili 5X2X3
b Calculate the following using the same method each time. Are the answers the same?
i 80+8+2 i 80+2+8
¢ Comment on the statement: Order does not matter when multiplying or dividing numbers.

<
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Order of operations

Investigation 8 shows a need for a specific order of operations. Each calculation must result in the same answer.
Mathematicians developed a set of rules called the order of operations. The order of operations are:

e Complete calculations within grouping symbols. Brackets [ ] braces { } and

» Complete calculations involving powers and roots. parentheses () are grouping symbols. o ................

* Complete multiplication and division from left to right.
*  Complete addition and subtraction from left to right.

EXAMPLE 1
Complete the following using the correct order of operations.
a 30—20+4 b 15X2+20+5 c 3+16X3+4 d 80+5X%X2
a 30-20+4 division first
=30—-5=25 then subtraction
b 15X2+20+5 multiplication and division first (from left to right)
=30+4=34 then addition
c 3+16X3+4 multiplication first (from left to right)
=3+48 +4 then division
=3+12=15 then addition
d 80 +5X2 division first (from left to right)
=16 X2=232 then multiplication

1 Complete the following using the correct order of operations.

a 40+ 10+ 2 b 18 +4X38 ¢ 30-5X3 d 16+ 16 +2
e 35—-16+4 f 4X6—-7X3 g 8X3+12+4 h 10X4+3X%X7
i 4X8+5-8 j 60+5X%X2 k 80+4X5 I 14+ 100 +~4 — 12
m40+5—-50+10 n 7X4+2+38 0 50+5X10+2
EXAMPLE 2
Complete the following using the correct order of operations.
a (14+11)=+5 b 18 X [4— 2] c {25-7}+[2+4] d (15—3+4) X2
a (14+11)=+5 grouping symbols first
=25+5=5 then division
b 18 X[4—2] grouping symbols first
=18 X2 =136 then multiplication =
¢ {25-7} = [2+ 4] grouping symbols first 9
=18+6=3 then division ' 9
d (A5-@3B+4)x2 inside grouping symbols first one :Z?fgftgfgs;nr;i;iatgglz .......... ;
={15-7) X2 then grouping symbols work from the inside to the outside. o
=8X2=16 then multiplication g
]
z
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}={]

(8+12)+5

60 +~ {12 — 7}
(16 — 10) + 2
(8+2) = (7-5)
6+5%2)+8
45+ (9 — 4) X 3
m5X[l4—8]+3

= =g ® 6

0 (10 =3 X2)=[15— 13]

q (15—-7)+~4)x3
s (22+(7T+4)x8

b

~mT B —= =z =a

2 Complete the following using the correct order of operations.

100 = [7 + 3]
27 - 12) X 3
[18 — 7] X [3 + 8]
O+7)+(15—7)
[11 —4X2]+6

BG+4%X2)+2X7)
(18+3+4) = (3x2-1)

(32— (4+8)+5
[4X{9—7}]x5

(I5=12) X4 +06) =@+ 11)

There are other grouping symbols. These include powers, radical signs and the fraction bar.
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EXAMPLE 3
Simplify the following.
15-7 N C 90+ 02
2 537 b N7+9 X3 c 20+2243
a 127 b N7+9x3 20 +2°+3
Y2X4 ¢ '
=§ =16 X 3 =20 + 4 + 3 (division first)
=12 =8
3 Simplify the following.
a 20 — 8 b 16 +4 9 X8
2+2 15+3 16 — 12
d V11 +5 X2 e 6XV3+1 f 45 ++17+38
o b100 < (4 4 17 5X (3 4+ 1)
g 50+5+38 004 +1) 1753
— 2 12
i {1009 64 A 23 R
n 3P +2x4 0 5+ +16 p P+ a+1
4 a Calculate V36 + 64.

b Calculate V36 + 64.

5 Is\144 + 25 =144 + 257 Explain.

Is V36 + V64 = \36 + 642 Explain.
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Calculator activities

1 Complete the following using your calculator.

a 43 + 65 b 94 — 38 c 136 + 58 d 439 — 288
e 53 X42 f 4806 = 54 g 875 X 49 h 32964 + 67
i 9752 — 3571 J 4924 + 3981 k 2391 X 3595 I 2677136 + 4592

m 245 + 573 + 911 + 347 + 537 + 223 + 446 n 14 X 13 X 34 X 23 X 41 X 25+ 17 + 20 + 65

2 TFor each root below, estimate between which two numbers the root lies, then use your calculator to find the
answer, correct to 2 decimal places.

a 10 b V18 ¢ V40 d 130
e 20 f 55 g V100 h 140

3 Find out how to use the automatic constant on your calculator, then use it to list the first 20 multiples of:
a 13 b 14 c 23 d 28 e 46

4 All scientific calculators obey the order of operations rules. Use your calculator to answer the following.
a 345 +23 X 16 b 459 + 27 + 234 ¢ 145 +37 X 16 — 211
d (375 — 219) X 47 e (561 —398) X 53 — 2581 f ((256 — 184) X 34) X 18

g 16+28X43 —540+ 9+ 38 h (158 — (375 — 288)) X 51

5 Evaluate the following.
a (-2 b2 ¢ (2 d2f e (737 f =3y g (-3) h (=3)

6 Complete the following statements.
a When a negative number is raised to an even power the answer is always
b When a negative number is raised to a power the answer is always negative.

Language in mathematics

Here is a find-a-word puzzle. Find all the words in the following list:
cardinal, code, composite, counting, cube, cubic, divisibility, Eratosthenes, even, factors, Fibonacci, index,
multiples, notation, numbers, odd, patterns, perfect, previous, prime, radical, sieve, sign, term, unique, zero.

H I U O D N X I @ © A N 0) B I 7
P C N U M B E R S N N R U B B F
L U I T U T D v T F P G E Y D S
A B Q U L C N L E R A D I C A L
N I U A T E I C P N T C N S M I8
I C E E I F E o N O T A T I o N
D D (0] E P R I M E E E M S O A Q
R N R R L E H P K F R A% Z X R E
A C U B E P C o D E N A E E A S
C X I U S zZ R S T K S D Q I A% K
D I \Y I S I B I I I T Y E S S Q
|5 O A C (0] U N T I N G P N F H X
E T S U (0] I A% E R P T R E B K D
N A S G S E N E H T S (0] T A R 18
A U E D K G I D B L H B K F J X
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Terms

base composite number
even number expanded form
factorisation Fibonacci numbers
lowest common multiple multiple

Pascal’s triangle power

simplify square numbers

cube root

factor

highest common factor
odd number

prime number

square root

divisible

factorial number
index notation
palindromic number
radical sign
triangular numbers

10
1
12
13

14

@‘.

In 53, the numeral 5 is the:

A power B base
3 to the power of 2 is:
A 3 X2 B 2 cubed
Which number is divisible by 3?
A 24300 B 18521
Which number is divisible by 12?
A 1242 B 1244
What is 943 + 23?
A 45 B 43
What is 758 + 28?

2 6
A 2755 B 295¢
The sixth multiple of 8 is:
A 6 B 8
The LCM of 10 and 6 is:
A 60 B 30
The number of factors that 24 has is:
A 2 B 4
A common factor of 30 and 28 is:
A 2 B 4
The HCF of 20 and 24 is:
A 2 B 4

Two numbers with a HCF of 3 and LCM of 30 are:
A 6 and 30 B 6and 15

Which number is prime?
A 21 B 23

The prime factorisation of 120 is:
A 2X3X5
C 2X2X2X3X5

Insight Mathematics 7 Australian Curriculum

C index

C 30323

C 1246

C 6and 90

B 2X2X3X5
D 2X2X2X3X3XS5

D cube

D 3 squared

D 9191

D 1248

D 39

4

D 3 and 60



15 The HCFof 100 X 2 X 2 X 5 X 5and 80 X 2 X 2 X 2 X 2 X 5 is:
A 2X5 B 2X2XS5
C 2X2X5X5 D2X2X2X2X2X2X5X5X5

16 The LCM of 100 and 80 is:
A 2X2X5XS5 B 2X2X5
C 2X2X2X2X5X5 D 2X2X2X2X2X2X5X5X5

17 FindV2 X2 X3 X3 X 11X 11.-
A 2X3X11 B 2X2X3x%X11
C 2X2X3xX3XI1l1 D 2X2X3X3X11XI11

18 1728 X 26X 33,50 1728 is:
A 2X3 B 22X 3 C X3 D 23X 3

19 Whatis 150 + 5 X 3?
A 10 B 30 C 90 D 250

20 Whatis 42 + 3 X 237
A 27 B 40 C 152 D 392

If you have any difficulty with these questions, refer to the examples and questions in the sections listed
in the table.

Question 1,2 3,4 5,6 7-13 14 15,16 17, 18 19, 20
Section A B C D E F G H

4A | Review set

1 Write the multiples of:

a 6 between 11 and 35 b 8 between 23 and 65 ¢ 5 that are less than 56
2 a List the multiples of 4 that are less than 50.

b List the multiples of 6 that are less than 50.

¢ Write the common multiples of 4 and 6 that are less than 50.

d What is the LCM of 4 and 6?
3 a Write the factors of 24. b Write the factors of 36.

¢ What is the HCF of 24 and 36?

4 Use a factor tree to write each number as a product of prime factors.

a 40 b 120 c 352

5 Use the method of division by primes to write each number as a product of prime factors.
a 80 b 154 c 440

6 a Write 24 and 40 as products of prime factors.

b Find the HCF of 24 and 40. ¢ Find the LCM of 24 and 40.

7 a Write 180 and 120 as products of prime factors.
b Find the HCF of 180 and 120. ¢ Find the LCM of 180 and 120.

8 Find the HCF and LCM of each pair of numbers. Write the numbers as products of prime factors first.
a 84 and 63 b 75 and 40 ¢ 240 and 400
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10

11
12

13

10

1
12

13

Find the following.

a 16 b 64 ¢ V121 d V64 e V125 f 216
Which of the numbers 2, 3, 4, 5, 6, 8,9, 10, 11, 12 are factors of:

a 117307 b 161207 c 613807

Between which two whole numbers does V54 lie?

Find the following.
a 918 +~27 b 584 + 32
Find the following.
3 . 10* — 52
a 14 — 3 X 4 b 52+7X3 I
4B Review set
Write the multiples of:
a 4 between 23 and 49 b 7 between 20 and 71 ¢ 9 that are less than 64
a List the multiples of 9 that are less than 100.
b List the multiples of 12 that are less than 100.
¢ Write the common multiples of 9 and 12 that are less than 100.
d What is the LCM of 9 and 12?
a Write the factors of 18. b Write the factors of 30. ¢ What is the HCF of 18 and 30?
Use a factor tree to write each number as a product of prime factors.
a 60 b 100 ¢ 420
Use the method of division by primes to write each number as a product of prime factors.
a 90 b 168 c 480
a Write 36 and 60 as products of prime factors.
b Find the HCF of 36 and 60. ¢ Find the LCM of 36 and 60.
a Write 140 and 200 as products of prime factors.
b Find the HCF of 140 and 200. ¢ Find the LCM of 140 and 200.
Find the HCF and LCM of each pair of numbers. Write the numbers as products of prime factors first.
a 40 and 96 b 70 and 100 ¢ 210 and 360
Find the following.
a \25 b V81 c V144 d B e 27 f 343
Which of the numbers 2, 3, 4, 5, 6, 8,9, 10, 11, 12 are factors of:
a 1830? b 53940? ¢ 791127

Between which two whole numbers does 3\/350 lie?

Find the following.

a 684 + 18 b 729 +24

Find the following.

a 1000 ~ 10 ~ 2 b 1000 = (10 + 2)

¢ Why are the answers different? Explain.
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Fractions

This chapter deals with the operations of fractions. At the end of this
chapter you should be able to:

understand the concept of fractions simplify and compare fractions using
recognise types of fractions equivalence

convert mixed numerals to improper locate and represent fractions and
fractions mixed numerals on a number plane
convert improper fractions to mixed solve problems involving fractions
numerals use a calculator to perform skills

learned in fractions.

NUMBER & ALGEBRA - ACMNA 152, 153, 154



Diagnostic test

1 What fraction of the diagram shown below 7 Which statement is true?
has been shaded? 3_5 4_3 S _4 2_1
A<=y Bg=3 C3=37 D3=3
.4 3
8 Find T 1=
7 12 43 7
1 7 1 7 A =5 B 5 C —~ D —
A B 15 C 5 D 13 22 22 11 11
9 g + i =
2 How many eighths in 4 wholes? 77
A 32 B 30 C 28 D 20 S 6 23 2
Ay By C73 D3
3 Which fraction below is a proper fraction? 11 5
10 Find— — =
9 1 4 13 13 13
A B 7 C D
8 * > 13 A6 B L cl pb
13 13 26
This list of fractions relates to questions 4 and 5.
. .8 5
4 7 9 5 1 11 Find = — —.
_____ 10 10
10° 10’ 10’ 10’ 10 A 3 B 3 C 13 D 3
Using a number line may help you answer the 10 10 20
questions. 12 Fin d% n %
4 The largest fraction is: A S . c 9 b 3
4 9 S 1 15 10 10 50
At B S0 Po 1
o 13 Find + of 20.
5 The smallest fraction is: 4
5 1 c 4 b 9 A 16 B 5 C 1 D 15
Y7 P 10 10 ;
14 Findgof20.
6 Which statement is true? A1 B 8 C 4 D 1
L34 )
575 10~ 10 15 Fi 2
. ﬂ>§ o l>i F1nd70f28.
575 10~ 10 Al B 4 C 8 D5

The Diagnostic test questions refer to the Year 6 content description below.

Question 1-7 8-12 13-15
Section ACMNA 125 ACMNA 126 ACMNA 127

<
o
2]
L
(0]
-
<
o
o
w
om
=
=)
=z
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A
WHAT IS A FRACTION?

When whole numbers are ‘broken’ into equal parts, fractions are
formed. Fractions are parts of whole numbers.

Investigation 1 Fractions in everyday life

1 Look at your local or daily newspaper. Are there any examples of fractions in the:
a advertisements? b news articles?

Select examples of fractions used for advertisements and news articles.

2 Discuss this use of fractions with your class:

‘Ace’s swimming time was a fraction of a second outside his personal best!’

A Types of fractions

The parts of a fraction are:

2 numerator (top number)

——  vinculum (bar or dividing line) (% means the same as 2 + 3. The bar represents division.)

3 denominator (bottom number)

<
There are three types of fractions, listed in this table. -
41]

Proper Improper Mixed numeral g

3 34 Sl w

4 33 2 o

Numerator smaller than Numerator equal to or larger Whole number and 2
denominator than denominator a fraction part 2

Chapter5 Fractions -



1 Classify each fraction as proper, improper or mixed numeral.

11 3 19 18
a1z b 23 ¢ = d 7
1 2 1 s
¢ 6g 3 &1 b33
- 90l 25 31
TS 1203 k35 1
EXAMPLE 1
Express each improper fraction as a mixed numeral.
9 22
a g b 5
2 9 + 4 = 2 remainder 1 b 22 + 5 = 4 remainder 2
2 Express each improper fraction as a mixed numeral.
a F=14+__ blo—_.lo c5—21.D
= 4 remainder ____ = remainder 3 = remainder
_ 44 -2 |
=43 =10 -5
3 Express the following as mixed numerals.
10 15 1 19 31
a 3 b 5 ¢ % d n e <
37 41 29 46 . 57
Fs &7 h 3 ) I 70
EXAMPLE 2
Express each mixed numeral as an improper fraction. (denominator X whole number) + numerator
5 A e o ............................. .
a 3§ b 7§
2 (5X3)+2 4 OXT7+4
a 33 = —s b 75= —
_ 7 _67
5 9
4 Express each mixed numeral as an improper fraction.
| AX[O+1 3 OX2+0 20501
ﬂ | _d _ 1
g 4 O U
o3 5 Express the following as improper fractions.
o 1 1 5 2 4
g a 2Z b 3§ C 17 d 45 (¢ 83
=
1 2 13 4 9
g f 73 g 53 h lﬁ 1 67 J 2E
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EXAMPLE 3

Use the number line below to answer the following questions.

Improper fractions
0 12 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20
5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5
- T T T T T T T T T T T T T T T T T T T T T -
1 2 3 4 1 2 3 4 1 2 3 4 1 2 3 4
0 = = = = 1 l§ 1§ 1§ l§ 2 2§ 2§ 22 2§ 3 3§ 1§ 3§ 3§ 4
Mixed numerals

a2 Write a mixed numeral for each improper fraction.

i 1 i 2 i 12 iv 2
5 5 5 5
b Write an improper fraction for each mixed numeral.
P13 i 2% i 23 iv 33
¢ How many fifths are there in:
i1 whole? il 2 wholes? il 3 wholes? iv 4 wholes?
a i I=12 i 2=1t iii 2 =22 v 23t
boid=2 a4 i 2f=12 vo3i=12
¢ 1 1 whole = 5 fifths il 2 wholes = 10 fifths
il 3 wholes = 15 fifths iv 4 wholes = 20 fifths

6 a Draw a number line extending from 2 to 6 and divide it into quarters. Using 1 cm subdivisions, label all
points using whole numbers or mixed numerals below the line and improper fractions above it (as shown

in Example 3).
b Using mixed numerals for your answers, find the number that is:
i %more than 14—6 ii 2% more than 3% iii %1ess than 5
.3 1 22
IV 17 less than 54 ML 4 Ascending is smallest to largest.
¢ Place the following fractions in ascending order. Descending is largest to smallest, @™
19,216 . 12213
34’ 4’447 4 ll 59247 4’ 4
d Place the following fractions in descending order.
311,20 18 L1233 19
1 345 4a6’ a4 1 24’ 4534>594
7 How many:
a quarters in 1 whole? b quarters in 2 wholes? ¢ sevenths in 1 whole?
d sevenths in 4 wholes? e twelfths in 2 wholes? f ninths in 8 wholes?

NUMBER & ALGEBRA



Investigation 2 Zero as a denominator

Work in groups of four.

Complete the following to determine whether it is possible to have zero as a denominator.

L — 0= 8 _ 12 _
a 4+-0= b 5+-0= cO dO

Share your conclusions with the class. What have you discovered?
Hint: Suppose that there are four lollies to be shared between zero people. Does this make sense?

»
- . k'

Investigation 3 Equivalent fractions

1 Use 5 mm grid paper to construct five identical squares with sides 4 cm long. Use vertical and horizontal

lines only.

1 2 3 4 5
a Divide square 1 into two equal parts as shown. Each part is half (shaded).
b Divide square 2 into quarters as shown. .. % = %

Divide square 3 into eighths, square 4 into sixteenths and square 5 into thirty-two equal parts.

d_2_0O_A_°O
d Nowcomplete.2 =23 " 16" 32

(]

2 Try the same exercise constructing five identical 4-cm sided squares. Start with diagonal lines to create
the halves and quarters. Name the equal fractions created in each square.

—

- 1
4 2

N —

1
2

Sy 2_4 _8 16
3 Construct four identical rectangles and show that 5=70 =20 — 20°

4 Construct three identical equilateral triangles and show that 3_6_ 2. An equilateral triangle o ,,,,,,,,
4 8 16 has three equal sides.

NUMBER & ALGEBRA
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5 This number line is divided into 20 equal parts.

1
B 0 2 1 ~
QI T T T T T T T T T ﬁ) T T T T T T T T T 2i)
20 20 20
Use the line to show that:
, L_10 p2_ 1 1.5 315 1_4 312
2720 20 10 4720 4720 5720 5 20
6 Construct a number line with 24 equal intervals. Use it to show that:
L 11 bl_8  _1_6 . 3_18 2_16 . 5 _10
2 24 3 24 4 24 4 24 3 24 12 24
7 Construct a number line with 30 equal intervals. Use it to show that:
L 1_1s pl_1l0 1_6  1_5 3_18 . 5_25
2 30 3 30 5 30 6 30 5 30 6 30
8 Take a square piece of paper and fold it in half 4 times. Unfold it, then complete the following.
1_2_0_0
247 8 16

Equivalent fractions

Equivalent fractions are equal fractions written a different way.

2 12

1 3 12
2 4 6 24

123 6 :

356 and 5 are equivalent

fractions as they represent o
an equal amount.

Colour one-half of a sheet of paper. Try folding it as shown above. What do you notice?

Exercise bB

1 Write down the following pairs of equivalent fractions.
a /\ b

2 These diagrams represent chocolate bars of the same size that have been divided differently.

Copy the diagrams and shade % of each chocolate bar.

a

NUMBER & ALGEBRA
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3 Complete the following by referring to the diagrams in questions 2a and 2b.

, 1o L 10
3 6 3 18

EXAMPLE 1

Complete the following equivalent fractions. A (G U G e o ............................. .

denominator by the same number.

a 1760 p 4_0 3_15
2¢O 5710 4 0O
| —x6—> 6 4 0O 37715
25, 12 "5710 ° 0 ciTogrTh
428 3—x5>15

4 For each fraction, multiply the numerator and denominator by the number shown to find an equivalent

fraction.
176> A 454 6 A
2\;6)5 9\><_3/V|:| 11\><_4/V|:|
3/><2\;A 3/><5\;A f 2/><3\;A
7\;2)5 S\XS/'D 3\;3)5
5 Complete the following equivalent fractions
L 3.0 L 1.0 L 4_0 3.0
4 12 2 10 7 21 5 25
. 1_0 1 _O 2_12 Lo 8l
12736 1155 E17° 0 10 O
.10 20 6_18 LA _2 | 133
30 770 11O 150
LA _36 L 888 s b7 st 6 _ 0
150 9o~ O 2070 P11~ 110
EXAMPLE 2
Complete the following equivalent fractions. el e e i o ............................. .
denominator by the same number.
6 — T 2- ‘A b Ezg C 2_1=i
10 - 2*D 20 4 35 O
ai/ ] b 15 0O opr5-4 ¢ 2173 51723
15—+5=>3 2173
20\:5»4 35\.7»5
<
o
om
Ll
S 6 For each fraction, divide the numerator and denominator by the number shown to find an equivalent fraction.
< —+ 5~ —+2n Y
o 10775 A b62A css A
(N1]
g ﬂ/l7‘A e E/7_4\"A f &/ IO\A
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7 Complete the following equivalent fractions.

, 6.0 p 12_0 220 q 30 _0
=3 21 7 66 3 100 ~ 10

. 6_0O . 6_0 2_2 L2 3
24 4 279 S 7770 32O
L 36_12 1000 L 2_8 L 50_D
39 U ST 99— O 65 13

Lowest common multiple

To compare fractions with different denominators, you first need to form equivalent fractions with the same
denominator. To do this you need to find the lowest common multiple (LCM) of the denominators.

Find the LCM for each pair of numbers. The lowest common multiple
(LCM) of two numbers is the
5and 8 7 and 14 mallost ot both com o ......................

divide into with no remainder.

Multiples: 5, 10, 15, 20, 25, 30, 35, 40, ... Multiples: 7, 14, 28, ...
8, 16,24, 32,40,48, ... 14,28, ...
LCM = 40 LCM = 14

Note: In part a the LCM is a product of the two numbers (5 X 8 = 40), but in part b the LCM is not
a product of the two numbers.

8 Complete to find the LCM for each pair of numbers.
a Sand?2
5,10,___,20, ...
2, ., ,810,12, __ ...
LCM=__
b 7and6
7,14,21,28,35, __, ...
6, ,18,24,30,__ ,42, ...
LCM =

e Tall,

QIO

\ 4
4LV \eia

1000506 DAL

9 Find the LCM for each pair of numbers.

a 3and?2 b 4and7
¢ 8and 14 d 9and5
e 10and6 f 3and 12
g 8and6 h 2and6
i Sand 15 J 9and3
k 20and4 I 16and8

Converting to equivalent fractions with the same denominator

To convert two (or more) fractions to equivalent fractions that have the same denominator, follow these steps:
Step 1: Change mixed numerals to improper fractions.

Step 2: Find the lowest common denominator (LCD) by finding the LCM of the denominators.

Step 3: Make the denominators the same (change to the LCD)

NUMBER & ALGEBRA
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<
(14
m
(i1}
(0]
-
<
o
24
w
23]
=
o
=z

Convert each pair of fractions to equivalent fractions that have the same denominator.

%and% 1%and2%
4 dl 1l_4><1+1_§ 2;_3><2+2_8
53¢%% 4774 T4 T3
Multiples: 5, 10, 15, 20, 25, 30, 35, ... Multiples: 4, 8, 12, 16, ...
6, 12, 18, 24, 30, ... 3,6,9,12,...
LCD = LCM = 30 LCD =LCM = 12
4o LTS e
5—5s—+30 6— 530 45 12 312
SR &) 2_32
.14—12 and 23—12
10 Convert each pair of fractions to equivalent fractions with the same denominator.
a %and% b 3%and3%
L 5_T7X3+5_ 26 2_5X3+2 17
Multiples: 4,8, _, _ ,20,24, _, 32,36, ... 37 = — =7 35= — 5 =
9, ., ., .45, ... Multiples: 7, __, 21, __, 35, ...
LCD =LCM = 53 107 — 205 P 305 J—
3— X097 d 7— X4 =[] LCD = LCM =
4— o0 9— 36 26— 0> 130 17— >7=0
- = P — and - = —
T—xs5—~ 0O S—xp—~35
.45 130 g
S35 = w and 35

11 Convert each pair of fractions to equivalent fractions with the same denominator.

4 7
a 5andg

5 5
d Eand§

12 Convert each pair of mixed numerals to equivalent fractions with the same denominator.

a lyand 13

d 1% and 1%

Comparing fractions

Use a < or > sign to make each statement true.

7
—9

can be changed to ninths.

O WIN W[ W[
\
X
(98]
o))

A
ol
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2 3 11 2
b §a1’ldm C Fand7
7 3 5 4
e Eandg f gandﬁ

b 22and 15 ¢ 12and23

e 1%and23 f 2¢and44

3

8
5—15

% can be changed to fifteenths.

3/><3\;9
515
9 _8 . 3_8
515 "5 15

< means ‘is less than’ and
> means ‘is greater than'.



13 Use a < or > sign to make each statement true.

L2 8 b1

3— 15 4—12

% can be changed to fifteenths. % can be changed to twelfths.
2/ X5 O l/x O~ O]

37,15 4—xo—-12

10 8 L 5

15—15 n—I1
.28 LS

"3— 15 T 4— 12

14 Use a < or > or = sign to make each statement true.

L2 5 Ll L3 6 g2 1
3—12 4—3 5—20 7—149
L6 410 39 Ll3
11— 44 9—27 & 70—30 2—3
N RN T 410 L2 1 |5 30
11—22 I 77— 13— 52 6— 36

Simplifying fractions

A fraction is in its simplest form when the numerator and denominator have no common factors other than 1.

For example 37 Qare in simplest form
Xample, 5,9, 73 p . The factors of a number are smaller

whole numbers that can multiply together o ----------------------

To reduce a fraction to its simplest form, follow these steps:
to make the larger number.

Step 1: List the factors of the numerator and denominator.
Step 2: Find the highest common factor (HCF) of the numerator and denominator.
Step 3: Simplify the fraction by dividing both numerator and denominator by the HCF.

EXAMPLE 1
12 . .
Reduce Tgtoits simplest form.
List the factors. 12:1,2,3,4,6, 12 A common factor of two numbers is
. a factor they both have.
18:1,2,3,6,9, 18 The highest common factor (HCF) is o """"""""""""""
HCF =6 the largest common factor.
Simplify. 12— o2
18 — 6/7 3

<
o

L

1 a Complete the following to reduce % to its simplest form. <
<

i List the factors. 20:1, 2, ,5,00,20 and 25:1,5, o3

ii HCF=__ L

[a1]

e 20—+ 5[] >

iii - Simplify. »35.= .5 2

Chapter5 Fractions -




b Complete the following to reduce 12 to its simplest form.

30

i Listthe factors. 12:1,2,_ ,4,6,_ and 30:1,2,3,5,6,_ ,_  ,30

ii HCF=___

cer . 12—+

il Simplify. 30— = -0

2 List the factors of each number.

a 8 b 10 c 12 d 15 e 20
f 24 g 16 h 14 i 21 j 36
k 48 I 100 m 9 n 54 0 60

3 Use your answers from question 2 to list the HCF of each pair of numbers.

a 8and 10 b 12and 15 ¢ 15and 20 d 14 and 21 e 24and 36
f 9and>54 g 60and 100 h 48 and 54 i 20and 100 J 39and52
4 Use your answers from question 3 to simplify the following fractions.
L8 b o12 L 15 g 14 . 24
10 15 20 21 36
P9 60 L 48 .20 -39
54 € 100 54 100 5
5 Simplify the following fractions.
L5 b2 L6 ) . 15
15 10 9 14 18
P4 6 L2l .30 - 200
10 €18 24 40 800
L 2 | 36 mZ 0 30 , 16
24 48 28 200 22

Determine the values plotted on the number line. Simplify all fractions where possible.
H D B A C E F G

T T T T T T T T T T T T T

0 1

The number line has been divided into 12 equal parts; thus each section represents %

B H D B A C E F G R
o 1 2 3 4 s 6 1 8 9 10 U D
2 2 17 12 2 12 2 2 1 12 1 12 2
L l 1L l L 1 1L l 1L 1 1L 1 1L l 1L 1 1L 1 1L 1 1L 1 1L 1 1
12 12 12 12 12 12 12 12 12 12 12 12
_6 _1 _3_1 -9 _3 -1
A=1272 B=171 C=127% D=1
_10_5 _ 11 _12 _ _0 _
F=12 756 =1 G=p ! H=p=0
=
= 6 Determine the fractional value of each letter plotted on each number line. Simplify all fractions where
9 possible.
=< A B C
g a < T T T T T R >
o 0
(N1]
= b E A B G D
D - T T T T T T T T T T T T T T T T T >
=z 0 1
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0 1
d A D B C .
0 1
Think carefully for part d. o ......................
Can you halve each interval?
. . . 31315
Create a number line to plot the following fractions: 216

Step 1: Think of an appropriate scale.
Step 2: This can be done by finding the LCM of all denominators and creating equivalent fractions.
Step 3: The LCM of 8, 2,4 and 16 is 16.
8: 8, 16, 24, ... 2: 2,4, 06,8, 10, 12, 14, 16, 18, ...
4: 4, 8, 12, 16, 20, ... 16: 16, 32, 48, ...
Step 4: Create a number line with 16 even intervals.
Step 5: Form equivalent fractions and plot the fractions.

36 18 31 1s
88— 16 2316 4., ~16 16
3 1 3 15
< 8 2 4 16 -
0 6 8 12 16
16 16 16 16

7 Using an appropriate scale create a number line to plot the following fractional values. Form equivalent

fractions by finding the LCM of the denominators.
31 75 b 132

43126

9
2243510 ¢

W
[(VIEN

51 71517 1
e 10 d 5.5 %1% 2

9206184

b

First quantity as a fraction of the second

Sometimes one quantity needs to be expressed as a fraction of a second quantity. To do this, follow these steps:
Step 1: Make the measurement units the same.

Step 2: Write the numbers as a fraction, with the first as the numerator and the second as the denominator.
Step 3: Simplify the fraction if necessary.

Using quick mental strategies, express the first quantity as a fraction of the second
in simplest form.

<
$30, $90 10 min, 1 h =
L

(L)

$30 and $90 have the same units. 10 min and 1 h have different units. =
0_1 10 _1 . 3
90 _ 3 60 — g Mmin >
1 m

. $30 s % of $90. . 10 min is g of 1 h. %
=
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1 Express the first quantity as a fraction of the second quantity using quick mental strategies.

a $50, $150 b 60c¢,$5 ¢ 20s,3 min d 40min,2h
e 25min, 1 h f 750m, 1 km g 520mL,1.2L h 700¢g, 1.4kg
EXAMPLE 2
Express each first quantity as a fraction of the second quantity, in the simplest form.
2 Skm, 12 km b 24min, 1 h
a2 5 km and 12 km have the same units. b 24 min and 1 h have different units.
Skm _ 5 24min _ 24 min _ 24
12km 12 lh 60 min 60
: is - —qp 2HT 2
- Skmis 15 of 12 km. HCF = 12: 60— =, +5

<24 minis % of L h.

2 Express the first quantity as a fraction of the second, in the simplest form.
a 4kg 9kg b 7m,11m ¢ 2L, 9L 9m, 14 m
e $25,835 f 3GB, 6GB g 4km, 18 km h 6¢g21¢g

=7

3 Express the first quantity as a fraction of the second, in the simplest form.

a 20min, 1 h b 40c, $1.20 ¢ 80c, $2.00 d 30 min, l%h
e 600g,1kg f 900 m, 1.6 km g 840¢g,1.4kg h 720 m, 2.1 km
i 64c, $1.22 j 40min, 25 h k $1.20, $4.80 1 35g,0.085kg
4 In the simplest form, what fraction is:
a $1.10 of $2.00? b 80c of $1.40? ¢ 500 mof 1.2 km? d 400 m of 2.4 km?
e 600gofldkg? f 120gof3.6kg? g 55c of $2.75? h 126 m of 12.6 km?

i 480mLof 1 L? j 375mLof1.5L?

Concrete examples means o
examples using real objects.

Investigation 4 Using concrete materials to add and subtract fractions

1 Paper can easily be folded to solve fraction problems. For example: % + % * %, so what does it equal?

Step 1: Fold a piece of paper into thirds.

Step 2: Fold the same sheet of paper in half so that there are
six equal parts.

Step 3: Shade the sections.

% is the same as %, so shade 2 squares.

% is the same as %, so shade 3 squares.

Thus we can see that% + % = %.

<
o
2]
L
(0]
-
<
o
o
w
om
=
=)
=z
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2 A block of chocolate could be used to show that% + % * 14—1. So what does it equal?

Step 1: Consider a block of chocolate containing 28 pieces.
Divide the bar into 7 equal parts.
This shows that 4 squares of chocolate is equal to % of
the bar.

Shade % of the bar. This is 12 pieces of chocolate.

Step 2: Divide the chocolate bar into 4 equal parts.

N

This shows that 7 squares of chocolate is equal to % of %
the bar. 1
4
Shade % of the bar. This is 7 pieces of chocolate. 1
4

12 pieces + 7 pieces
3,1 12p p _19
So together 5 + 7 = 28 pieces 28

3 Show how you could use concrete materials to explain the following fraction problems.

1,23 2,1.,3 13,38 1_2,5
b5+3¢8 b9+27ﬁ11 ¢ p—7Fgorl d8 y#5orl

4 Create your own algorithm and use concrete materials to derive the answer.

Addition and subtraction

You can add or subtract fractions only if denominators are the same.

—& EXAMPLE 1

Simplify the following.
L 2,1 b 6_2
55 8 8
a %_}_%:% b g—%=%=l(whensimpliﬁed)

1 Complete to simplify the following.

5 6 _0O 14 _9 _5
BT b1 E
s _6_2 0O, . . 8.2 O_5 . .o
C 0" T0°10"3 (when simplified) d 12 + 200 (when simplified)
2 Simglify the following. —
2 5,1 3 4 6 , 2 e
21010 b 7+7 ¢ 2t d9*s 5
11 3.9 0. 4 B2 3
© %% F 5+ VAR ERTRT p
S5 s s 2 L1l T L2 13 x
20 20 J 70710 18 18 32 32 o
13 6 26 9 42 27 19 16 =
5T T 57 n -3 0 =5~ =7 P 575 5p =
21 21 43 43 57 57 20 20 =z
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Different denominators

If denominators are different, they need to be made the same by forming equivalent fractions using the lowest
common denominator (LCD). This is the same as the lowest common multiple (LCM) of the denominators.

When adding or subtracting fractions with different denominators, follow these steps:

Step 1: Find the LCD.

Step 2: Form equivalent fractions with the same denominator.

Step 3: Evaluate by adding or subtracting the numerators.

Step 4: Simplify if necessary.

EXAMPLE 2

Simplify the following.

2 1
a 3 +4

2,1
431y

LCD =12

2/><_4\L 8 1]—X3—» 3

8.3 _11

2 TnT1n

3 Complete to simplify the following.

5 Simplify the following, expressing your answers as mixed numerals.

1 2
a 4+§
LCD =
1/><[|\;|:| d 22— X4 =8
O 8 _0O
20 0°0
4 Simplify the following.
1.1 1,2
23715 b 3+3
2.3 3.1
€ 773 f5+7
C3 1 C7 1
43 1 7075
LAl L3
576 12 4
1.3 2,2
a 3773 b 5+3
5 2 5 3
C §+§ d €+Z

(o]

o

=
Ol 0| AN[— KN[—

=]

6 Rod and Ace shared a cake. Rod ate % and Ace ate %

a What fraction was eaten?
b What fraction remained?

--+ Insight Mathematics 7 Australian Curriculum
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7/><5\L35 1/><9\59
T3S g Lo
9 45 M5 7 .45

359 26

45 45 45
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+
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7 Riaowns % of a business. Delta owns % and Alicia
owns % The bank owns the rest.

a  Who owns the largest proportion of the business?
b Who owns the smallest?
¢ What fraction does the bank own?

Simplify the following.
_2 f_ S
3 9
2 _ 2 oS _3
3—3—2+(1 3) 6 9—5+(1 9)
_ I _ 41 _ 4 _ .4
—2+§—2§ —5+§—5§
8 Complete the following.
a4-1=3+@O-1 b2-%2-p+a-8
3=3+0=3) s-H+d=3)
_n+ 24 —n+d_40
=H+3=03 —U+3 =03
9 Simplify the following.
4 6 3 2 8 2
a 10—§ b7—7 C 8—§ d9—§ (9 3—§ f 12_ﬁ
4 3 7 3 11 14
g6—§ hS—Z 1 4—§ ) 2_E k17_E 1 IS—ﬁ
Mixed numerals
When adding or subtracting mixed numerals, follow these steps:
Step 1: Change to improper fractions.
Step 2: Find the LCD.
Step 3: Form equivalent fractions with the same denominator.
Step 4: Evaluate by adding or subtracting the numerators. A mixed numeral is simpler
Step 5: Simplify to a mixed numeral if necessary. than an improper fraction. o
Simplify the following.
1 1 1 4
45 ar 3§ 63 — Sg
1 1.9 16 1 4 19 29
45+3§—§+? 6§—5§—?—?
LCD =10 LCD =15
9—xsm4s 16232 19505 29387
45 .3 _71_ 7 95 87 _ 8
10 10 10 10 15 15 15

Chapter5 Fractions -
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10 Complete the following

2_10 12 1_a_0_3

a 33 +232 D+5 b 4g—13=7-3

LCD = LCD =

1070750 4y 2700 3—2~d

O—xs—0O 5—3—~0 2—,—~0

50 O_O_ .11 o_o_1u_-3

O '0-0°°0 2 0o~ Mo

11 Simplify the following, showing all working.

a 31+21 b 2%+ 654 ¢ 14+32 d 4%2+53
e 62+ 11 f 12 +41 g 5t+21 h 62 +32
i 4121 j 65-2% k 75— 33 I 82— 6
m 33— 13 n 43-13 0 6%—23% p 113 -84

12 Venus and Arian went berry picking.
Venus picked 3% buckets of berries and
Arian picked 5% buckets.

a How many buckets of berries do they
have altogether?

b Ifthey need 11 full buckets, how many
more buckets of berries do they need?

13 Inarace, a cyclist travels g of the distance
in the first hour and of the distance in the
second hour.

a What fraction of the total distance has
he travelled?

b What fraction of the total distance does
he need to travel in the third hour to
complete the race?

Investigation b Multiplication of fractions

1
1*‘5><§ S ) O [y O

*. 5 lots of >

N

-
D=
BN—
D=
=

b a2 ) s

. 2_ 52
..4lotsof3—23

Wi
Wi
Wi
Wi

2 Construct diagrams to show the following.

4 1
a6><5 b9><3 c 2X

NUMBER & ALGEBRA
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Multiplication of fractions

For multiplication, the denominators do not have to be the same. Multiply the numerators and multiply

the denominators.

EXAMPLE 1

Simplify the following.

a SX%

| =

o

(9]

X

W=

I

X
_— W
W[

W[ — |
o
=

1 Complete to find the solution.

7.4
b 3 X 5
z ﬁ/l_ 7 1 SIS the same as%b o ......................
b,gxX5 =3%53 .
ancelling at the start
= 1—70 makes it a lot easier. o

1_7.1 3.,1_0 T 4_T1 4
aTXE1Rg b sx4=m ¢ 12%5512%5
= gor 3»g =7
2 2 U
2 Simplify the following.
4 5 4 2 7
a4><§ b7><8 c9><5 d7><3 e2><8
1 4 6 . 7.4 8.9
f 6><§ g5><7 hSXH 1 §X7 ] §><1—0
1.6 4.2 34 12 T2
kex7 I5x3 m3x3 TR © 8§73
EXAMPLE 2
. . 3 1
Simplify 43 X 1z.
4% = % = % and l% = 5X5$ = g Step 1: Change to improper fractions.
3
4% X 1% = 21749/ :% Step 2: Cancel where possible.
= % Step 3: Multiply numerators, multiply denominators.
= 5% Step 4: Simplify to a mixed numeral.
=
3 Complete the following. m
1 111 0O 2 22 .3 Q
a Sfxlg—iX? b4§X3_EXT :['
_0 _0 »
6D . U] o
_,u_.4 —13L 5
=7 e = 7 3 = 13|:| =
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4 Simplify the following, expressing your answers as mixed numerals.

1 2 1 1 2 1 1 4
a 1§X3§ b 22><6§ C 4§X15 d 3§X5§
5 2 1 3 2 1 1 1
e §X7§ f 85><17 g §><65 h 107X15
i 8X6% i 2x23 k 33 x 13 1 83x2

5 Seven bottles each contain 2% L of water. How
many litres of water are there altogether?

6 Belinda, Elisha, Suzannah and Kool each
purchased 5% m of fabric. How much fabric did
they purchase in total?

7 Simplify the following.

3 2

a 4of16m b gof40kg
4 6

C 5ofIOOL d 70f35
2 11

e 90f$45 f §0f36km
3 4

g §0f$60 h 70f105kg

. 9 .1

1 100f140L ] §0f120
2 8

k 70f56m 1 90f720

8 Rod purchased a piece of rope that was 2% m in length. He realised that he required only % of this length.

a How much rope did Rod require? b How much excess rope did he purchase?

9 A bottle of drinking water contained 600 mL. Carissa drank % of the water.
a How much water did Carissa drink? b How much water remains?

Investigation 6 Fraction division

2
14f3

There are 4 wholes.

Make each whole into thirds.

= s : ; 3

cL_II:BI There are 12 thirds.

; There are 6 lots of % RS % =6

E 2 Construct diagrams to show the following.

> a 3+1 b 4+3 ¢ 6+35 ds+2
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Fraction division

Reciprocals are numbers that when multiplied together equal 1.

When a number is written in fraction form, the reciprocal is formed when the fraction is tipped ‘upside down’.

Thus the reciprocal of % is 4 or 4. It therefore follows that the reciprocal of 4 is 1

1 4
EXAMPLE 1

Find the reciprocal of each number. Change a mixed

3 3 numeral to an improper (@@)---«--+++:
Al b 5 c 27 fraction first.

3.8 Sl 3_11
% . 3 b 1 i 5 ¢ 2= 4

o =2 11,4 _44

24 5 4 1 44
=1 =1 =1
.. Reciprocal of % is % .. Reciprocal of 5 is % .. Reciprocal of 2% (or 14—1) is %

1 Complete to give the reciprocal of each number.

L 5.8 p 4.0
& [ 9 4
9_4d -1

d7=53 €3 g

2 Give the reciprocal of each number.

a 4 b 2 c 1
7 3 5

f 8 g 3 h 57

EXAMPLE 2

Simplify the following.

1 3.1

S baTs

.1 3.1

a73 b3S
73 _3y3
170 17

_21 -

1 4

Il
\]
Ll
Il
W
Al

L2 13
13 0O
1_0
f 2 1
o 14
9
2
] 45
¢ 21+2%
1 4
C 25 - Zg
_7.14
3°°5
17 5 Remember
= g Xﬂz tocancel @B :c-cceeee-
if possible.
=3
6

Chapter5 Fractions -
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Steps for division

Consider part a in Example 2: 7 + 3.

3
L CEE B L

Seven wholes are each divided into thirds. The result is 21 equal parts.

0 [0 O 0735008 @

same as 7 X 3.

So to divide two fractions, follow these steps:

Step 1: Rewrite mixed numerals as improper fractions.

Step 2: Make a reciprocal of the second fraction.

Step 3: Change the division sign to a multiplication sign.

Step 4: Solve as a multiplication: that is, multiply numerators, multiply denominators.
Step 5: Simplify.

3 Complete the following.

. 2_4.5 3.1_3-.2 1..,2_,1..2
a 4+2=1x2 b 3+5=30% ¢ 33+13=37+13

_0O_ _0 _gd.s

=7 -0 -0 ~170

_.2_.0 _ o 0

=lg=13 =2 %5
20 20

4 Simplify the following.
a6v5 b5.8 c2.3 d7.7 e8.11
fa+3 273 b 5=3 157y ' 12756
4.1 9 .1 8.2 LAl .41
k7.3 114.3 m9.3 n8.24 05.12
p 6+21 q 13+ 12 r 2213 s 32+ 1y t 75+2%

5 The stride length of a galloping racehorse is about 7% m. How many strides would a horse take in race that
- 82
is 2% km long?

6 A piece of fabric is 2% m in length. How many scarves can Rachel make if she requires % m for each scarf?




Investigation 7 Using concrete examples to solve fractions

Blocks, buttons, matches or other real objects can be used to solve fraction problems.

1 4+ g =4 X % Is this statement correct? Use concrete examples to explain your findings. Ay
a LD PEn P e P P ey ety _.
9 . .
1 whole = 3. There are 4 wholes represented in the diagram above.
oY 4 4 - <
Dividing 4 wholes by g gives 9 lots of > i ‘ '
4+ E=9

v [N NN - N - O - O O -

The diagram shows 4 lots of 9 quarters. In total there are 36 quarters: % =0.
. 9_
sS4 X 1=

Using concrete examples it is shown that 4 + g =4 X %

2 5+ % =5X % Is this statement correct? Use concrete examples to explain your findings.
3 3+ % =3 X % Is this statement correct? Use concrete examples to explain your findings.

4 What can be said about multiplication and division of fractions from the above examples?

Calculator skills

Your calculator can be a useful tool when working with fractions and decimals. Calculators vary, so make sure
you are familiar with the functions on your calculator.

allows you to access other functions on your calculator

numerator
denominator

9 mixed numeral

allows conversion of an improper fraction to a mixed numeral
allows fractions to be expressed in decimal form

Inserting a fraction followed by a simplifies the fraction.

[ = BER S1 — | O::v:: [ = EPPR TP — |

EXAMPLE 1

Simplify the following fractions using your calculator. <
15 , 3 L) &
27 84 698 ©

<

L 15 s LB _1l L3217l 3
27 9 84 28 698 349 o

s

]

z
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1 Simplify these fractions.

18 21 15 49

134 b 96 ¢ 114 4 161
28 . 66 98 175
244 234 € 126 215

EXAMPLE 2

Express each mixed numeral as an improper fraction.
9 3

a Hp b 125

a 42 =33 p122=%

11 77

11
@ vov i@ O vV e

2 Express each mixed numeral as an improper fraction.

a 73 b 15% ¢ 23% d 823

e 93~ f 655 g 1613 h 1375
EXAMPLE 3

Express each improper fraction as a mixed numeral.

a % b %

N %z 2! b %= 175

5 B — Jeuril 5 BEER Q] — Jeue)

3 Express each improper fraction as a mixed numeral.

18 2 7 184
7 b3 ‘12 4715
237 ¢ 104 366 L 729
34 8 € 750 46
EXAMPLE 4
Express the following as decimals.
a % b % c 8%
<
oz
[a1]
4
o a =038 4w5
: 000
o2 b % = 3.29 (rounded to 2 decimal places) 9 23w 7 e e
o
4 ¢ 83 =18.4(8444... is expressed as 8.4) O:vivo O
=
s
z
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4 Express each fraction as a decimal.

6 18 24 46
a 73 b 5 © a0 4 %0
5 Express these fractions as decimals correct to 2 decimal places.
36 94 13 18
) b1 ¢ 125 45
17 137 31 108
¢ 83 Y Ve b9

. . 1 36 8 2
Convert each fraction to a decimal and plot on a number line: > ¥ 15 13 29

T_o04 —3- 0375, S—04 -2~ 062 2~007 The plotted values arein g
9 8 15 13 29 ascending order from left to right
—0.62 —0.375 0.07 0.4 ().7
B 8 3 2 6 7
1 13 8 0 29 15 9 1

6 Convert these sets of fractions to decimals correct to 2 decimal places, then plot each set on a number line.

68 123 17 b3 617 3248
1311”7 197100 20 4 7210 3572
4 61 13229 g 25214 1718
877 65 85541 2911”150 33247
7 Refer to the number lines in question 6 to complete the following statement by inserting a > or < sign.
a i > 3 i i 12
13— 10 20— 19
b i ol 28 TR 7
21— 172 14— 35
¢ i -1 -8 i 2 4
8 — 65 41 — 87
d i -2 - i = B
33— 29 11—47
8 Use your calculator to solve these problems. Express the answers in fraction form (mixed numerals).
a 3t+7% b 145 + 65 ¢ —113+ 104 d 55 —208
e 6-273 f —-103-25 g 1515 — 7> h —1331 — 92
. 2 . 4 10 3 3 1
1 7><§ J —§><16 k —ﬁx—g 1 10§X—2§
7 .1 1 . 2 4 . 8 3. 44
m—mfg n —15§T—3§ 0 7§—ﬁ P _lngzg

9 a Carl purchased three pieces of timber measuring % m, % m and % m respectively.

i Calculate the total length of these pieces of timber.
ii If the total length of timber Carl needs is 2 m, what length of timber is still required? (Answer to
the nearest cm.)
b On Sunday morning Laura began her walk from home. She walked 3% km south then had a break.
She walked a further 21% km south, before realising she was going in the wrong direction. She then
walked 4% km north. How far away is she from home? (Answer in m.)
¢ John has three bags of seed weighing 12% kg, two bags weighing 18% kg and another weighing 26% kg.
i What is the total weight of the seed?
il If he shares the seed between five farmers, how much does each receive? (Answer to the nearest kg.)

NUMBER & ALGEBRA
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Language in mathematics

Too much money

Many people would not complain
about being in John Willey’s shoes —
except maybe John Willey! Over his
73 years John, or ‘Jack’ to his mates,
has acquired a massive fortune from
his highly profitable mining company,
which he started in 1964.

His enormous wealth has caused Jack
immense concern. Already enjoying a
lavish lifestyle, Jack is intent on giving
away 8.5 million dollars of his wealth
for the benefit of others. His extended
family, as well as a number of notable
charities, are to be the recipients.

Below is a list of lucky people and
charities along with the fraction of
Jack’s 8.5 million dollars that they are

set to acquire.

The ‘Jack’ Willey benefit fund

o] . 1 . 3
1 Allan Smith 20 2 Beatrice Xuereb 30 3 Cardiac Research 20
4 Maria Smith % 5 Gordon Galea 53—0 6 Children’s Hospital 43—0
7 Betty Willey % 8 Michelle Admen % 9 Sports Clinic Universal %
10 Sam Willey % 11 Bruno Gossling % 12 Carmela Willey %

13 Archmid Bzolvick %

1 Complete the following questions using the information contained above.
a What is John Willey’s name among his mates?
How old is John Willey?
By what means has John Willey made his fortune?
Find three words in the passage that mean ‘extremely big’.
What word from the passage means all the individuals and charities that will receive a benefit?
Write ‘8.5 million dollars’ in numbers.
Use your knowledge of fractions to calculate how much each individual and charity listed will receive.

=0e = 0o o 6

i What is the total amount to be given to charities?
il What fraction is this?
i Who will receive the greatest proportion of John Willey’s benefit fund?

NUMBER & ALGEBRA

j 8.5 million dollars is just ﬁ of John Willey’s total wealth. Calculate his total wealth.
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Imagine that you win 1.5 million dollars. Write this amount as a numeral.

= ol ]

If you invest % of the money, how much do you invest?
¢ Ifyou spend % of the money purchasing a home, how much does the home cost?

d Ifyou give é of the winnings to a favourite aunt, how much does the aunt receive?

If you donate % of the money to charity, how much do you donate?

Suppose that you use the money as in parts b to e, and place the remainder in a savings account.
i What is the remainder as a fraction?
il What amount do you place in the savings account?

3 Write a creative newspaper report that includes the use of fractions. For example:

‘Sporting Event — Athlete reduces personal best time by % of'a second!”
‘Boy genius can evaluate fractions in seconds!’

Terms

ascending convert denominator descending equivalent factor
fraction highest common factor (HCF) improper fraction lowest common denominator
(LCD) lowest common multiple (LCM) mixed numeral number line numerator
proper fraction reciprocal simplify vinculum

1 Name the denominator in 16%,
Al B 16 C 4 D 9

2 How many fifths in 25?

A S B 25 C 100 D 125
3 Express 43—7 as a mixed numeral.

A 15% B 155 C 165 D 163
4 Express 12% as an improper fraction.

i 5 8 ¢y b 4
5 What sign could be inserted to make the following true: 33—1 _11?

A = B < C > D X
6 Which of the following is equivalent to g?

NgE: 5 28 ¢ 2 b 12
7 Which of the following is equivalent to %‘?

A% 5 2 €2 D 2
8 Which of the following cannot be simplified to %?

A2 5 80 8 p 20

Chapter5 Fractions «--
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90
101

C_

C_

9 Which fraction when simplified is %?
54 35
A 66 B 1
10 Express $20 as a fraction of $64, in simplest form.
5 10
A 16 B3
11 Express 350 g as a fraction of 1.8 kg, in simplest form.
A 1943 B 112
. e 11 9
12 Simplify IERNES
20 2
A T3 B3
. . 4 2
13 Simplify 1035 — 8%.
A 2% B 2%
14 Simplify 3 X 61,
A 241 B 23
15 Simplify 85 + 31.
A 3% B 2

If you have any difficulty with these questions, refer to the examples and questions in the sections listed

in the table.

C 2+

18
20

19

D 24

Question 1-6 7 8,9 10, 11 12,13 14 15
Section A B C D E F G
9A | Review set
1 What fraction of this diagram is:
a shaded? b unshaded?

If % of a diagram is shaded, what fraction is unshaded?

Convert %7 to a mixed numeral.

Convert 8% to an improper fraction.
7 _49
Complete VL
| | 749
Arrange in ascending order: 10°5° 20°

State the reciprocal of %.
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Simplify the following.

4 1 11 1 3.1 5.1
R b3 ¢ 7%y 4573
. 102 1
SlmphnyXE-i-Z.

Sue-Lin donated % of her weekly income to charity. If her income is $495 per week, how much did she
donate?

9B  Review set

What fraction of this diagram is:
a shaded? b unshaded? |

If Maria ate % of a chocolate cake, what fraction

would remain?

Convert g to a mixed numeral.

Convert 5 % to an improper fraction.

80 _ L
Complete 100~ 5

oo

W[
Sl

Arrange in descending order:
State the reciprocal of 5%.

Simplify the following.
a 21+62 b 125 — 45

Simplify the following.
a 33x2% b 85+2

=

Simplify 153 + 22 — 34.

5C Review set

Copy the diagram and shade %

Jennifer inherited 15—2 of her grandfather’s estate and Pauline inherited the remainder. What fraction of the

estate did Pauline inherit?

Convert % to a mixed numeral.

NUMBER & ALGEBRA
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4 Convert 12% to an improper fraction.

75 _O

5 Complete 120" 8
. .o 48

6 Simplify 7.

2
3

Sl

7 Arrange in ascending order: %, ;
8 State the reciprocal of 8%

Y 1. .1 1
9 Simplify 205 + 57 + 65.

10 A bowl contains 7% L of punch. After 3 hours, % of the punch has been drunk. How many litres are left?

9D Review set

-—

Copy the diagram and shade %.

2 Inaclass of 30 students, % play soccer, % play netball and the | | |

remainder play football. What fraction of the class plays football?

3 Convert % to a mixed numeral.

4 Convert 20% to an improper fraction.
155 31
5 Completeﬁ =20
6 Simplify 3o0.
. . 382
7 Arrange in descending order: 515 3

State the reciprocal of 5%.

9 Calculate % of 592 kg.

10 Liam earns $870 per week. He banks %, spends % on rent and food, and puts the remaining money
to personal use.
a How much does Liam bank each week?
b How much does he spend weekly on rent and food?
¢ What fraction of Liam’s weekly wage is for personal use?
d How much does he spend weekly on personal use?

- Insight Mathematics 7 Australian Curriculum



Drawing and
building solids

This chapter deals with three-dimensional solids.
At the end of this chapter you should be able to:

represent three-dimensional objects determine whether a solid has a
in two dimensions from different uniform cross-section

views visualise, construct and draw
identify and draw the cross-section various prisms from a given

of a prism cross-sectional diagram.

MEASUREMENT & GEOMETRY - ACMMG 161
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Diagnostic test

1 Which of the following solids is not a prism?

2 The geometrical name that best describes the
shape of a matchbox is:
A rectangular pyramid B square prism

C sphere D rectangular prism

Use this diagram to answer questions 3 to 5.

3 What is the name of the prism?
A rectangular prism B square prism

C cubic prism D triangular prism

4 How many faces does the prism have?
A2 B 3 C5 D 9

5 How many sides does the prism have?
A3 B 5 (O D 6

Use the diagram to answer
questions 6 and 7.

6 Name the solid.
A rectangular prism B rectangular pyramid

C triangular prism D triangular pyramid

7 How many vertices does the solid have?
A2 B 5 c7 D 8

8 Which face is the same shape as the top face of

this prism?

A front face
C right face

B left face
D bottom face

Which of these diagrams does not show a prism?

[
D &

10 The views of this solid from
the front, top and left side are:

A
| |
Front Top Left side
B ] | ]
Front T(; Left side
C _
| |
H |
Front Top Left side
D _
L]
Front Top Left side

The Diagnostic test questions refer to the Year 6 content description below.

Question 1-10

Section ACMMG 140
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Identifying solids

A plane (flat) shape with all sides straight is called a polygon. A solid that has only polygonal surfaces is
called a polyhedron (plural is polyhedra).

* Solids that have identical polygonal ends joined by rectangular faces are known as
prisms. The flat end is sometimes called the base.
Prisms are named according to the shape of their flat ends.
Shape 1 is called a hexagonal prism because its ends are identical hexagons, which
are joined by rectangular faces.

Shape 1

* Solids that have a polygon for the base and triangular faces meeting at a point are
called pyramids.
Pyramids are named according to the shape of their base.
Shape 2 is called a square pyramid because its base is a square.

Summary of common solids and their names

Prisms

Rectangular prism Square prism Cube

0 4

Triangular prism Pentagonal prism Hexagonal prism Octagonal prism

Pyramids

»

Square pyramid Triangular pyramid Rectangular pyramid

1 T b R

.,"F.Q- \.. :
< Y
2 P

)

>
a4
'—
47]
=
o
L
o
o3
'—
P4
5 1]
=
i
a4
jus
(9]
<<
47]
=

Sphere Hemisphere Cylinder Cone
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Exercise 6A

1 What is the geometrical name of the shape that best describes a:
a netball? b soup can? ¢ matchbox?
d small tent? e funnel? f  tetra juice pack?

2 Give an example of a solid with a shape resembling a:
a rectangular prism b cone ¢ cylinder
d cube e pyramid f hemisphere

3 List the solids that have been combined to make each of the following

objects. They are sometimes referred to as composite shapes.

a b
c d
e f
g h

4 a Skeletal models of solids, like that of the cube shown, can be made using

straws and pipe cleaners. Use this method to make a:
i rectangular prism i triangular prism iii square pyramid
b Can you make a cylinder or sphere using this method? Explain your answer.

--+ Insight Mathematics 7 Australian Curriculum



Sketching solids

Here are some simple methods that can be used to draw three-dimensional shapes.

EXAMPLE 1

Sketch a triangular prism on ordinary grid paper.

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

On ordinary grid paper the 0
lines are at right angles.

Step 1: Draw a triangle.

Step 2: Draw an identical triangle a short distance to the right of and up
from the first.

Step 3: Join the corresponding corners of these triangles with straight lines.

Step 4: Use dashed lines for all the edges of the solid that are hidden
from view.

B

Exercise 6B

1 Using the method in Example 1, sketch a:
a triangular prism b cube ¢ square prism
d rectangular prism e pentagonal prism f octagonal prism

2 Use the same method to copy and complete the following prisms whose front face is given.

a b c d i i
EXAMPLE 2
Sketch a rectangular prism on isometric grid T. (1% Bl gl ey e o ..........
cich a rectanguiar prism o ometric grid paper. lines are at 60° to each other.

Step 1: Draw one vertical edge to be the leading edge. Then draw Leading

horizontal edges along the grid lines, away from the leading edge.  v/rtical T edge
edges

/ Hdrizontal

Step 2: Draw the further-away vertical edges and horizontal edges. edges

0

&
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3 Using the method in Example 2, sketch a:
a rectangular prism b cube ¢ square prism

4 Copy these sketches of a triangular prism onto isometric grid paper.
a v b :

Sketch a rectangular pyramid on ordinary grid paper.

Step 1: Draw a parallelogram to represent the rectangular base.

Step 2: Lightly draw the diagonals of the parallelogram and find
their point of intersection. Sketch a perpendicular line
upward from the base at that point.

Step 3: Choose a point on the perpendicular line and join the corners
of the parallelogram to that point.

Step 4: Use dashed lines for all the edges of the solid that are hidden
from view.

5 Using the method in Example 3, sketch a square pyramid. You may like to use shading to
emphqsise the 3_dimen5iona[ ...............................

6 Follow the steps below to sketch a triangular pyramid on ordinary grid paper. nature of the solid.

Step 1: Draw a triangle.

Step 2: Find the centre of the triangle and mark a point above it.

Step 3: Join this point to the three corners of the triangle.

Step 4: Use dashed lines for all the edges of the solid that are hidden from view.

Sketch a cylinder on ordinary grid paper. When drawing solids, circular faces are
usually drawn as ellipses (ovals).

Step 1: Draw two identical ellipses, one directly

above the other. =
Step 2: Join the corresponding ends of the ellipses.
Step 3: Use dashed lines for all the edges of the solid

that are hidden from view. ZemmEEmsS

7 Using the method in Example 4, sketch a cylinder that is wider than it is high.

MEASUREMENT & GEOMETRY
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8 Follow the steps below to sketch a cone on ordinary grid paper.
Step 1: Draw an ellipse.
Step 2: Find the centre of the ellipse and mark a point above it.
Step 3: Join this point to the ends of the ellipse.
Step 4: Use dashed lines for all the edges of the solid that are hidden from view.

EXAMPLE 5

For this solid draw the:
a  front view

el e Be careful as you orientate the

. top view. The top view should @I :-:cccccvecsecsccsccns
¢ top view be as wide as the front view.
a b c
Front Side
Top
9 For each solid given, draw the: If the right-side view and the left-side g .

view are different, draw both.

=l

i front view i side view(s) iii top view

a b
d e
g h

EXAMPLE 6

Given the views of a solid, make a neat sketch
of the solid.

Front Right side Left side Top

MEASUREMENT & GEOMETRY
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10 Given the following views of solids, make a neat sketch of each solid.

Front Right side Left side
Front Side Front Side
Front Side

— EXAMPLE 7

Given the following views of a solid, make a neat
sketch of the solid, transferring the dimensions
given onto your sketch.

11 Given the following views of solids, make a neat sketch of each solid, transferring the dimensions given

onto your sketches.

2m

a

Front Front Side Top
Right side Left side Front Side

2m

6 m 6m P
3m
4m
Front Right side Left side Top
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Solids and cross-sections

The cross-section of a solid is the shape of the surface formed
when the solid is sliced through.

For example, consider this triangular prism. Parallel flat faces
never meet.

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

i

* When you take an oblique slice as shown, the resulting cross-section is a trapezium.

8

X

i Cross-section

* When you take slices parallel to a side face, the cross-sections are rectangles of different sizes.

= =

Cross-section

i)
»
()

)
3

* When you take slice