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FOREWORD

Mathematics 6 MYP 1 third edition has been designed and written for the International
Baccalaureate Middle Years Programme (IB MYP) Mathematics framework, providing complete
coverage of the content and expectations outlined.

Discussions, Activities, Investigations, and Research exercises are used throughout the chapters to
develop conceptual understanding. Material is presented in a clear, easy-to-follow style to aid
comprehension and retention, especially for English Language Learners. Each chapter ends with
extensive review sets and an online multiple choice quiz.

The associated digital Snowflake subscription supports the textbook content with interactive and
engaging resources for students and educators.

The Global Context projects highlight the use of mathematics in understanding history, culture,
science, society, and the environment, We have aimed to provide a diverse range of topics and styles
to create interest for all students and illustrate the real-world application of mathematics.

We have developed this book in consultation with experienced teachers of IB Mathematics
internationally but independent of the International Baccalaureate Organisation (IBO). It is not
endorsed by the IBO.

We have endeavoured to publish a stimulating and thorough textbook and digital resource to develop
and encourage student understanding and nurture an appreciation of mathematics.

Many thanks to Rob Colaiacovo and our other contributors for their recommendations and advice.

We welcome your feedback. Email: info@haesemathematics.com

Web: www.haesemathematics.com



ONLINE FEATURES

Each textbook comes with a 12 month subscription to the online edition and its range of interactive
features. This can be accessed through the SNOWFLAKE online learning platform via a web
browser or our offline viewer.

To activate your electronic textbook, please contact Haese Mathematics by emailing
info@haesemathematics.com with your proof of purchase such as a copy of your receipt.

For general queries regarding SNOWFLAKE and online subscriptions:
e  Visit our help page: snowflake haesemathematics.com.au/help
e Contact Haese Mathematics: info@haesemathematics.com

SELF TUTOR

Self Tutor is an engaging feature that supports students learning independently and in classrooms.

Click on any example box to access a step-by-step animation with teacher voice support providing
explanation and understanding,.

™ Example 5| <) Self Tutor

Consider the matchstick pattern: | | l | | | | | |

Draw the next two diagrams in the pattern.

o

Copy and complete this table: Diagram number | 1| 2] 3|45
Number of matches | 3 | 5

¢ Write a rule describing the number of matches in each diagram.

a The next two diagrams are: | I | I | I | | | | |

b | Diagramnumber | 1|2|3|4]| 5

Number of matches | 3| 5| 7| 9| 11

A A AN
+2 +2 +2 +2

¢ The number of matches starts at 3, and increases by 2 each time.

See Chapter 14, Sequences, p. 263



INTERACTIVE LINKS

The SNOWFLAKE icons direct you to interactive tools to enhance learning and teaching.

These features include:

demonstrations to illustrate and animate concepts
multiple choice quizzes to test understanding
games to practise and build skills

tools for graphing and statistics

printable pages for use in class.

Area of a triangle 0
This demonstration explains why the formula

area == ; x base x height can be used to calculate the area —
of any triangle. There are three different types of triangles. D Ll
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GLOBAL CONTEXTS

The International Baccalaureate Middle Years Programme focuses teaching and learning through six

Global Contexts:

o Identities and relationships o Scientific and technical innovation
e Orientation in space and time e Globalisation and sustainability
e Personal and cultural expression e Fairness and development

The Global Contexts help students to develop connections between different subject areas in the

ccess the online link.

curriculum.

GLOBAL CONTEXT - CICADAS
Global context: Orientation in space and time c%'ffé:—.r
Statement of inquiry: Mathematics can be used to explain occurrences .

in nature. . :
Criterion: Investigating patterns [aCth oqheliconit }D

Each project contains a series of questions, divided into:

e Factual questions (in green)

e Conceptual questions (in blue)

e Debatable questions (in red).

The projects are also accompanied by the general descriptor and a task-specific descriptor for one
of the four assessment criteria.

CICADAS

Orientation in space and time Investigating patterns page 73
PLATONIC SOLIDS

Scientific and technical innovation Communicating page 95
CALCULATING YOUR CARBON FOOTPRINT

Globalisation and sustainability Applying mathematics in real-life contexts page 160
FAMILY TREES

Identities and relationships Communicating page 202
ELECTIONS

Fairess and development Communicating page 232
HONEYCOMBS

Scientific and technical innovation Investigating patterns page 265
CLOTHING SIZES

Fairness and development Communicating page 339

THE ISHTAR GATE

Personal and cultural expression Applying mathematics in real-life contexts page 357
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10  WHOLE NUMBERS (Chapter 1)

OPENING PROBLEM

Last Saturday, 24 068 runners took part in the city marathon.

Things to think about:
a What is the value of the 4 in 24 0687
b The 0 in 24068 has no value. Why is it still
important?
¢ Can you write 24 068 in words?

d How would you approximate the number of runners
in the marathon?

In ancient times, people used items to represent numbers:

scratches on a cave knots on a rope pebbles on the sand notches cut on a
wall showed the showed the number of showed the number of branch showed the
number of new moons com rows planted traps set for fish number of new lambs
since the buffalo herd born
came through

In time, humans learned to write numbers more efficiently. They did this by developing number
systems.

The number system we use today was developed in India about 2000 years ago. It was introduced
to European nations by Arab traders about 1000 years later. The system is therefore called the
Hindu-Arabic number system.

We represent numbers using numerals. They are formed using the symbols 1, 2, 3, 4, 5,6, 7, 8, 9,
and 0, which are known as digits.

number two  three  four five six  seven eight nine

moew [ T 3 9L 789
modern numeral 1 2 3 4 5 6 7 8 9

The digits 3 and 8 can be used to form the numeral 38 for the number “thirty eight”, and the
numeral 83 for the number “eighty three”. The order of symbols is therefore important.

In this Chapter, we will study whole numbers. These include:
e the counting numbers 1,2, 3,4, 5,6,7,8, 9, 10, 11, ...
e the natural numbers 0,1, 2,3,4,5,6,7,8,9,10, 11, ...

The dots “....” tell us that these sets go on forever. We say they are infinite.
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The Hindu-Arabic system is more efficient than the number systems used by other ancient people
such as the Egyptians, Romans, and Mayans.

o [t uses only 10 digits.

e It has a place value system where the value of each digit depends on the column it is written
in,

B PLACE VALUE

The place of a digit in a number determines its value. units 1
tens 10
hundreds 100
thousands 1000
ten thousands 10000
hundred thousands | 100 000

Using the place value system, we can write a number in:

e numeral form 6794
e expanded form 6000 + 700 + 9044
e words six thousand, seven hundred, and ninety four

e a place value chart

thousands
hundreds

g2
S| 8
Although zero has no value, it is
6[7]9[4 needed to make sure other digits

are in the correct place.

The digit zero or 0 is used to show an empty place value.

EXERCISE 1A
1 Write down the value of the digit 4 in:

a 349 b 124 ¢ 408 d 5461

e 7843 f 4902 g 11634 h 64286
2 Write down the value of the digit 8 in:

a 458 b 847 ¢ 1981 d 8247

e 2861 f 84019 g 78794 h 860137
3 For the number 382014, write down the value of the:

a 2 b1 c 3 d 4 e 8 fo
4 Write in numeral form:

80+6 b 600+70+4

a
¢ 9000+ 600+ 30+8 d 50000+ 200 + 40

e 20000+ 7000 + 3 f 500000+ 300+ 70+ 5

g 70000+ 3000 + 200 + 90 + 8 h 800000 4 9000 + 300 + 2
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5 Write in expanded form:

a 975 b 680 ¢ 3874 d 9083

e 56742 f 75007 g 600829 h 354718
6 Write in words:

a 49 b 352 ¢ 7186 d 3029

e 401 f 6850 g 18714 h 263083
7 Write in numeral form:

a twenty seven b cighty

¢ six hundred and eight d one thousand and sixteen

e eight thousand, two hundred

f nineteen thousand, five hundred, and thirty eight

g seventy five thousand, four hundred, and three

h six hundred and two thousand, eight hundred, and eighteen.

one, two, three, four, five, ....

When the counting numbers are written in words, there is only one number whose letters are in
alphabetical order.

Which number is it?

I NUMBERLINES

A number line has equally spaced points marked T T T
with numbers in the correct position relative to one 6 7 8 9 10 11 12 13
another. Arrowheads are used to show that the line

continues indefinitely.

As we move from left to right on a number line, the numbers increase in value. We can therefore
use a number line to order numbers.

For example, 7 is to the right of 4 on the number ST N SR I B
line. We can say that: 1 2 3 4 5 6 7 8

e 7 is greater than 4
o 413 less than T.

We can use the symbols > and < when comparing numbers.

H

> means “is greater than”.
< means “is less than”.

So, we can write 7 >4 and 4 < T.
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m ) Self Tutor

Show the numbers 9, 15, 3, and 6 with dots on a number line.

Ascending means
increasing.
Descending means

Hence write the numbers in ascending order. decreasing.

3 6 9 15
| } | }
-5 l ] ] = Il | _= i ] _=. J A ' L 1 é L L 1 1 | o
0 5 10 15 20

In ascending order, the numbers are 3, 6, 9, 15.

EXERCISE 1B

1 Find the missing value(s) in each number line:

a b
P | | I 1 L s & | | | | T—

5 6 7 [ 9 10 12 [ 14 15 16 17

¢ - I | I | L, d | | | | | &
20 25 30 35 O 45 60 80 [1 120 140 160

€ - | | | I | [ f - | | | | T
1 45 50 35 /\ 65 (] 75 100 /A 150 175

s L | ! . h | | | | |

'
A

| | |
200 250 [ 350 A\ 450 1000 1500 [ /\ 3000 3500

2 Using a number line to help you, insert < or > to make each statement correct:

a 509 b 802 ¢ 70013

d 4016 e 14011 f 19015
3 Show each set of numbers on a number line, and hence write them in ascending order.

a 9,4,82,7 b 14,19, 16, 18, 13 ¢ 28,31, 23, 30, 34

d 70, 30, 60, 90, 40 e 250, 75, 200, 25, 125 f 4000, 3000, 500, 2500, 1500
& Show each set of numbers on a number line, and hence write them in descending order.

a 11,8,15,6,13 b 24, 19, 32, 28, 21 ¢ 350, 425, 300, 275, 375

KRS BIG NUMBERS

We can extend the place value system beyond hundred thousands to write even bigger numbers.

A million is 1000 thousand or 1 000000.
A billion is 1000 million or 1000000 000.
A trillion is 1000 billion or 1000000 000 000.
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To help you understand how big these numbers are, consider a cube with
side length 1 cm.

—
lcm

e One million of these cubes e One billion of these cubes e One trillion of these cubes

would fill a cube with side would fill a cube with side would fill a cube with side
length 1 m. length 10 m. length 100 m.
10m 100m

10m 100m

When we write big numbers in a place value chart, we separate the digits into units, thousands,
millions, billions, and trillions.

trillions billions millions thousands units
HIT|IU|(H|T|IU/ H|T/U|H|T|U| H|T|U
6/3|5|8|0l0|J0J0|0O|0O|O|O0O]O0O]|O

The number in this place value chart is sixty three trillion, five hundred and eighty billion.

EXERCISE 1€

1 Write in a place value chart:

a 27406593 b 18275623115 ¢ 32403976813214
2 Write down the value of the digit 7 in:

a 2713506 b 7142066 ¢ 715094126

d 4672514016 e 7628085543 f 273514039
3 Write each number in the place value chart in words:

trillions billions millions | thousands units
H|{TIU|H|T|U|H|T|U(H|T|U|H|T|U

a 2|13/6|0(0]0|0]O

b 76|14 |0|0|0f[0|0|0DO

c 1(8(9(4(8|0(0|JO|O(O0O|O|O|O]|O

& Write in words:
a 5784000 b 43200000 ¢ 198030000
d 2015000000 e 302000000000 f 7382000000000
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5 Write the big number in each sentence as a numeral:

A heart beating at a rate of 70 beats per minute would beat about thirty seven million times
in a year.

A hamburger chain bought two hundred million bread buns in one year.

The Jurassic era was about one hundred and fifty million years ago.

Saturn is approximately one billion, four
hundred and twenty seven miliion kilometres
from the Sun.

There are about three billion, nine hundred
and forty million email users in the world.

One tebibyte of data is one trillion, ninety
nine billion, five hundred and eleven million,
six hundred and twenty seven thousand,
seven hundred and seventy six bytes.

PUZZLE

NUMBER

Click on the icon to obtain these printable puzzles. SERREH

£

ACTIVITY . ROMAN NUMERALS

The ancient Romans did not use the digits 0, 1, 2, 3, ...., 9 to write numbers.

Instead, they used the letters:

1
A%

X
L
C
D
M

to represent one (1)

to represent five (5)

to represent ten (10)

to represent fifty (50)

to represent one hundred (100)

to represent five hundred (500)

to represent one thousand (1000).

Many clocks and watches still have Roman numerals on their
faces.

Notice that we do not write any symbol more than three times
in a row.
Instead:

e “4” is written IV which is “one before five”

e “6” is written VI which is “one after five”.
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Larger numbers are written in Roman numerals LXXIX
—— S

by describing each place value in turn.
“fifty ten ten” “one before 10”

0" + 9 =179

What to do:
1 Use the clock face to determine what number is represented by:
a II b X ¢ VII d XII
2 Use the clock face to write the Roman numerals for:
a 3 b 7 ¢ 9 d 11
3 Write down the number meant by the Roman numerals:
a XV b XXIV ¢ XLVvI d LXXXI
e XCVI f CCLXIX g DCXII h MMXX
4 Write using Roman numerals:
a 16 b 19 ¢ 32 d 36
e 49 f 74 g 108 h 496

The denarius (plural: denarii)
was the unit of currency used
by the Romans.

5 a Each week Octavius sharpens CCCLIV swords for
his general. Write this as an ordinary number. [

b Octavius charges his general 8 denarii for each
sword sharpened. Write this number using Roman
numerals.

¢ In Roman numerals, how many denarii does the
general need to pay in total?

6 Write in ascending order; XII, XIX, XXX, XXI, III
7 Write in descending order: LXI, XCI, XLV, CLX, XVI

8 Which number less than one hundred is represented by the greatest number of Roman
numerals?
9 A stroke above a symbol makes the number 1000 times larger.
For example: e V is used to represent 5000
e C is used to represent 100 000.
a Write down the number meant by the Roman numerals:

i X ii LX iii DLDCV iv MMCCC
b Write using Roman numerals:
i 50000 it 260000 iii 1024000 iv 555501

10 Discuss why the Romans did not need a symbol for zero to write numbers.
Research whether they used a word for zero, and how it would have been used.



WHOLE NUMBERS (Chapter 1) 17

~ ROUNDING NUMBERS

When a quantity is described, we often do not need to
know the exact number.

For example, if there were 306 competitors at an
athletics carnival, we might say “There were about
300 competitors.”

To approximate a number of objects, we can round the number to a particular place value.
For exarpple, to rounq a r}umbf:r to the nearest 10, we choose R o
the multiple of 10 which is nearest to our number. 10 end in 0. P
Consider this number line from 40 to 50.

-« L | | | | | I L =
40 41 42 43 44 45 46 47 48 49 50

40 and 50 are both multiples of 10.

e 41, 42, 43, and 44 are all nearer to 40 than to 50, so they are rounded down to 40.
e 46, 47, 48, and 49 are all nearer to 50 than to 40, so they are rounded up to 50.
e 45 is midway between 40 and 50. We choose 45 to be rounded up to 50.

So, to round to the nearest ten, we need to look at the digit in the units place.

To round to a particular place value, look at the digit in the place value to the right of it.

e If this digitis 0, 1, 2, 3, or 4, we round down.
o If this digitis 5, 6, 7, 8, or 9, we round up.

m o) Self Tutor When we round to the

! nearest ten, we look at the
Round to the nearest 10: digit in the units place.

a 63 b 475 ¢ 3029

a 63 is nearer to 60 than 70, so we round 63 down to 60.

b 475 is midway between 470 and 480, so we round 475
up to 480.

¢ 3029 is nearer to 3030 than 3020, so we round 3029
up to 3030.
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EXERCISE 1D

1 Look at the number in bold. Write down which multiple of 10 it is nearer to, or write “midway”
if it is midway between them.

a 30, 38, 40 b 70, 71, 80 ¢ 90, 95, 100

d 130, 132, 140 e 450, 457, 460 f 730, 735, 740

g 810, 818, 820 h 1220, 1225, 1230 i 6740, 6743, 6750
2 Write down the nearest multiple of 10 on either side of:

a 21 b 46 c 65 d 93 e 199

f 461 g 785 h 1733 i 2801 j 3947
3 Round to the nearest 10:

a 17 b 53 ¢ 35 d 71 e 97

f 206 g 311 h 502 i 888 j 659

k 444 I 705 m 696 n 4075 o 3122

p 4777 q 6564 r 7099 s 8183 t 4996
| Example 3 | «) Self Tutor

Multiples of 100 end in 00.
Round to the nearest 100: When we round to the

a 183 b 241 ¢ 1650 nearest hundred, we look at
the digit in the fens place.

a 183 is nearer to 200 than 100, so we round 183 up to
200.

b 241 is nearer to 200 than 300, so we round 241 down
to 200.

¢ 1650 is midway between 1600 and 1700, so we round
1650 up to 1700.

4 Look at the number in bold. Write down which multiple of 100 it is nearer to, or write
“midway” if it is midway between them.

a 500, 547, 600 b 600, 679, 700 ¢ 900, 950, 1000

d 7600, 7631, 7700 e 2900, 2985, 3000 f 11300, 11360, 11400
5 Write down the nearest multiple of 100 on either side of:

a 470 b 634 ¢ 1841 d 2015 e 4950
6 Round to the nearest 100:

a 175 b 211 ¢ 572 d 793 e 1050

f 2684 g 6998 h 3950 i 9015 j 13208

ke 27660 I 18611 m 38457 n 55443 o 85074
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7 Write down the nearest multiple of 100 ith i f:
uihp 0 on either side o Multiples of 1000 end in 000.

a 6219 b 14386 ¢ 86250 When we round to the nearest

8 Round to the nearest 1000: thou.sa"d’ o0 LT3 119 st
in the hundreds place.

a 834 b 2495 c 1089

d 5485 e 7800 f 6500

g 9990 h 9399 i 13095

j 7543 le 246088 I 499859

9 Round to the nearest 10 000:
a 18124 b 47600 ¢ 54500
d 75850 e 89888 f 52749
g 90555 h 99776 i 104968
10 Round to the nearest 100 000:

a 181000 b 342000 ¢ 654000 d 709850

e 139888 f 450749 g 290555 h 989512
11 Round 38485 to the nearest: a 10 b 100 ¢ 1000 d 10000
12 Round to the accuracy given:

a There are 37 musicians in an orchestra. (to the nearest 10)

b There are 55 singers in a youth choir. (to the nearest 10)

¢ I received a payment of $582. (to the nearest $10)

d My tax bill is €4095. (to the nearest €10)

e Each load of bricks weighs 687 kg. (to the nearest 100 kg)

f My new car cost $24 995. (to the nearest $100)

g The journey was 35621 km. (to the nearest 100 km)

h T am paid $1378 per fortnight. (to the nearest $100)

i The circumference of the Earth is 40 008 km. (to the nearest 10 000 km)

| The cost of a house is £463 590. (to the nearest £10000)

k The population of Moscow is 11 924 706. (to the nearest 100 000)
PUZZLE JUNDING WHOLE NUMBERS
Click on the icon to obtain a printable puzzle for rounding numbers. "';'S‘z"?feli

QUICK QUIZ

MULTIPLE CHOICE QUIZ *
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REVIEW SET 1A

1 Write in expanded form:
a 742 b 5063 € 29188

2 Write seventeen thousand, three hundred and four, in numeral form.

Find the missing value(s) in each number line:
a b

<« | | | s -l L | | |

20 30 O 50 N 0 105 110 A 120

& Show each set of numbers on a number line, and hence write them in ascending order.

a 5,279 b 20, 80, 40, 30, 10
5 Write in words:
a 24350000 b 410700000000 ¢ 8500200000000

6 The average person will travel five million, eight hundred and ninety thousand metres during
their lifetime. Write this number using numerals.

7 Round:
a 35 to the nearest 10 b 4384 to the nearest 1000
¢ 463994 to the nearest 10000 d 853941 to the nearest 100 000.

REVIEW SET 1B

1 Write down the value of the digit 4 in:

a 3409 b 41076 ¢ 4613598
2 For the number 583 214, write down the value of the:
a2 b1 ¢ 5

3 Write 2000+ 400+ 90 + 7 in numeral form.

4 Write in words:
a 426 b 7086 ¢ 930541

5 Show the set of numbers 72, 79, 64, 67 on a number line, and hence write the numbers
in descending order.

6 Write 246503041 in a place value chart.

7 Round to the accuracy given:

@ There are 16 610 spectators at the stadium. (to the nearest 1000)
b My internet bill is €82. (to the nearest €10)
¢ The dog ran 2309 m along the beach. (to the nearest 100 m)

d The festival cost $951 820 to organise. (to the nearest $100 000)
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OPENING PROBLEM ol

A concert hall has 20 sections of seating, each holding
the same number of people. In total, there is seating
for 3000 people.

A band called The Angles performed 5 concerts at the
hall. There was a full andience each night, and each
ticket cost $30.

Things to think about:
a What operations do we use in mathematics?

b Can you use a mathematical operation to find:

i the number of seats in each section
il the total number of people who attended the concerts
jii the total value of the tickets they bought?

In this Chapter we will study the mathematical operations of addition, subtraction, multiplication,
and division.

When solving real world problems, there are often words or phrases which tell us which operation
we need to perform.

Discuss how each of these words or phrases might indicate which mathematical operation we
need:

s total e product e less e more
e decrease e increase e difference e sum
e times e share e lots of.

- ADDITION

To find the sum of two or more numbers, we add them together.

When we add three or more numbers together, the order we add them in is not important.

For example: The sum of 2, 5, and 8

is 15 no matter which

8+2+5 8+5+2 2+5+8 )
—— S~ N——’ order we add them in.
= 10 +5 = 13 +2 = 7 +8

=15 =15 =15
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- ORDER OF ADDITION

INVESTIGATION1

Since we can perform additions in whichever order we like, is there a strategy we can use to
make some additions easier?

What to do:

1 Find each pair of sums using the given order of addition:
a 3+5+7 and 3+7+5 b 6+9+4 and 6+4+9
€ 13+6+4+7 and 134+7+6 d 84+9+12 and 8+12+9

2 In each pair of sums, what made it easier to calculate the second sum?

When we add three or more numbers together, we can look for numbers whose
sum ends in 0 or 00. We add these first to make the calculation easier.

| Example 1 | %) Self Tutor

Find:
a TA+23+7 b 16+67+14
a T4+23+7 b 16 + 67+ 14
=104 = 30 +67
=97
COLUMN ADDITION

When we add larger numbers, we write them in columns so the place values line up. We then add
each column, working from right to left.

| Example 2 | «) Self Tutor
Find 32 -+ 427 + 3274. 3 2
4 2 7
+ 3,2,7 4
373 3
EXERCISE 2A
1 Find each sum mentally:
a 6+9 b 8411 ¢ 1349 d 14412

e 16+19 f 24+13 g 18+15 h 56414
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2 Find each sum by adding in the most convenient order:

3

a 3+6+7 b 19+8+2 ¢ 3+6+7+4
d 18+41+32 e 21+98+19 f 45+14+26
g 984574102 h 107414 +23 i 284+13+12+437
Copy and complete:
a 5 2 b 7 4 < 6 2 8
+ 3 5 + 3 7 + 4 7
d 4 9 2 e 7 5 3 f 19 17
+ 6 9 + 1 8 4 + 0 7 8
g 9 1 3 h 17 i 9 0 0 4
2 4 1 0 6 2 1 6
+ 707 + 1 2 7 4 27
+ 3 8 1 6
Find:
a 42437 b 72435 c© 4214 327
d 624+ 77 e 92141234 f 6214+ 324+ 27
g 904784+ 2173 h 32+ 627+ 4296 i 912 +6+ 427 + 3274
Check each of these sums. If a sum is incorrect, rewrite it correctly.
a 2309 b 70 2 ¢ 311 d 55 5 5
+ 478 8 7 197 + 6 767
707 + 101 + 6 4 8 12322
8 90 1155

Clive bought 450 g of potatoes, 175 g of carrots, and 340 g
of onions. Find the total weight of Clive’s vegetables.

When solving
worded problems,
write your final
answer in a sentence.

Hetty had $87 in her bank account. She made two deposits of
$246 and $113 into the account. How much is in the account
now?

An ice cream store sold 78 ice creams on Friday, 154 ice
creams on Saturday, and 129 ice creams on Sunday. How
many ice creams did the store sell in total?

Xuen bought a game console for $255. She also purchased an extra controller for $50, a game
for $95, and a bag to store these in for $32. How much did Xuen pay altogether?

Rima went on an overseas trip that required three plane flights. The first flight was 2142 km,
the second was 732 km, and the third was 1049 km. Find the total distance that Rima flew.
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B SUBTRACTION

When we subtract a number, we take it away from what was there previously.

To find the difference between two numbers, we subtract the smaller number from the larger
one.

INVESTIGATION 2 STRATEGY FOR SUBTRACTION
In this Investigation we look for a strategy that will allow us to do more subtractions mentally.

What to do:

1 Perform each pair of subtractions:
a 14—-9 and 15-10 b 22-9 and 23-10
€ 23—19 and 24-20 d 17—8 and 19-10
2 You should have found that the subtractions in each pair gave the same result.
a Did you find the second subtractions easier?
b How can we convert the first subtraction in each pair into the second?

When we subtract two numbers, we can first increase them both by the
same amount so we are subtracting a number ending in 0 or 00.

| Example 3 | ) Self Tutor

Find:
a the difference between 12 and 27 b 42-29
a The difference between 12 and 27 b 42 — 29
=27 —12 {larger — smaller} =43 — 30 {adding 1 to both}
=15 =13

COLUMN SUBTRACTION

When we subtract larger numbers, we write them in columns so the place values line up. We then
subtract each column, working from right to left.

m o) Self Tutor

Find 519 — 345. %

|
— | o
O Ty
B o ©
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EXERCISE 2B

2

3

10

Find the difference between:

a 7and3 b 3and 7 ¢ 27 and 14 d 8and 15.
Find without using column subtraction:
a 24-12 b 2417 ¢ 32-19 d 36—16
e 32-18 f 38—29 g 66—43 h 164 —99
Copy and complete:
a 9 7 b 6 3 < 4 5 2
— 1 5 - 19 -1 3 8
d 5 1 7 e 6 2 8 f 4
- 2 3 -3 3 3 -1 3 8
g 0 2 h 015 i 6 0 0 5
-1 49 -1 7 2 -2 3 49
Find:
a 93-27 b 765 — 143 ¢ 214 —132
d 861 —437 e 2002 —1236 f 3000 — 583
Find the difference between:
a 33 and 87 b 147 and 223 ¢ 503 and 1127.
Check each of the subtractions. If a subtraction is incorrect, rewrite it correctly.
a 56 3 b 5900 < 6 913 d 3215
- 281 - 3814 - 587 — 3186
382 2186 6 3 26 39

Justyn bought a jumper for $42. Sylvia bought a shirt for $26. How much more did Justyn
spend than Sylvia?

At a tennis tournament, the first prize was $175 000 and second prize was $115000. Find the
difference between the prizes.

Erika has 120 minutes of international calls included with her phone plan. If she spends
38 minutes talking to her grandparents who live overseas, how many minutes of international
call time remain?

During a 365 day year, it rained in New York on 192 days.
On how many days did it nof rain?

Darryl likes fishing. He caught 48 fish during June, 97 fish
during July, and 74 fish during August.
a How many more fish did Darryl catch in July than in
June?
b How many fewer fish did Darryl catch in August than in
July?
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Click on the icon to play a game of Snakes and Adders. You must add and SN:gsfé :sND

subtract your way to the finish before being bitten by a snake! m

PUZZLE

In these number puzzles each letter stands for a different digit from 0 to 9. There are several
solutions to each puzzle. Can you find one of them? Can you find all of them?

a D O G b S URF
+ C AT = S AND
H A T E S E A

c| . MULTIPLICATION

To find the product of two or more numbers, we multiply them.

For example, the product of 6 and 7 is 6 x 7 or 42,

MULTIPLYING BY 10, 100, AND 1000

When we multiply a number by 10, each digit moves one place value to the left.
We write a zero to fill in the empty units place value.

Since 100 = 10 x 10 and 1000 = 10 x 10 x 10, we conclude that:

To multiply a whole number by 10, we place one zero on the end of it.
To multiply a whole number by 100, we place two zeros on the end of it.

To multiply a whole number by 1000, we place three zeros on the end of it.

_Example 5| Em

Find: a 23x10 b 200x6 ¢ 30 x 400
a 23 x 10 b 200 x 6 < 30 x 400
=230 =2x100x 6 =3 x 10 x 4 x 100
=12 x 100 =12 x 1000
= 1200 = 12000
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ORDER OF MULTIPLICATION

When we multiply three or more numbers together, we can perform the multiplication in whichever
order we like.

For example: 3x5H x4 4 x5 x3
S—— ——
= 15 x4 = 20 x3
=60 =60

‘ORDER OF MULTIPLICATION

Since we can perform multiplications in whichever order we like, is there a strategy we can use
to make some multiplications easier?

What to do:

1 Find each pair of products using the given order of multiplication:
a 5x9x2 and 5x2x9 b 2x7x5 and 2x5x7
€ 4x6x5 and 4x5x%x6 d 8x3x5 and 8x5x3

2 In each pair of products, what made it easier to calculate the second product?

When we multiply three or more numbers together, we can look for numbers whose
product ends in 0 or 00. We multiply these first to make the calculation easier.

<) el Tutor

Find: a bx19x2 b 16 x25x8
& 5x19 x 2 b 16 x 25 x 8
S —
SHRARLE =16x 200
= 10 x19 = 3200
=190
EXERCISE 2C
1 Find each product mentally:
a 6x9 b 8 x12 ¢ 11 x5 d 7x3
e 2x3x2 f 4x2x3
2 Find:
a 50x10 b 50 x 100 ¢ 50 x 1000 d 69 x 100
e 69 x 1000 f 69 x 10000 g 123 x 100 h 246 x 1000
i 960 x 100 Jj 49 x 10000 ke 490 x 100 I 4900 x 100
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3 Find:
a 3x2 b 30x2 ¢ 30x20 d 300 x 20
e 5x7 f 5x70 g 50x70 h 50 x 700
i 3x11 j 30x11 k 300 x11 I 300 x 1100
4 Find each product by multiplying in the most convenient order:
a 5x13x2 b 25x19x4 ¢ 50x21x2 d 125x19x 8
e 4x21x25 f 200 x97 x5 g 500 x27x2 h 12x125x8

5 60 rows of pine trees were planted, each containing 80 trees. How many pine trees were planted

altogether?

When we multiply larger numbers, we write them in columns so the place values line up.

UMN MULTIPLICATION

We multiply the first number by the digits of the second number one at a time, then if necessary

add the results.

m o) Self Tutor
Find:
a 567 x4 b 253 x 16
a 5 6 7 b 2 5 3
X 5 4, 4 X 1 6
2206, °8 1°5"'1 8 «— 253 x6=1518
+,2 5 3 0 <—253x10=2530
4 0 4 8 -— 253x16=4048
EXERCISE 2D
1 Copy and complete:
a 7T 2 b 59 < 2 5 d 31
X 3 X 4 X 7 X
2 Find:
a 37x4 b 62x8 ¢ 174 x7 d 541 x6
3 Copy and complete:
a 2 8 b 31 7 5 d 1 5
2 6 4 1 X 2

x 1 2 X

V]
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4 Find:
a 27x15 b 56 x 49 ¢ 85 x43
d 415 x 34 e 324 x 45 f 642 x 36

5 Carlos lifted five 18 kg bags of potatoes onto a truck. How many kilograms of potatoes did he
lift altogether?

6 A flute teacher charges $80 per lesson. She gives 17 lessons in one
week. How much money does she earn?

each basket.

7 A greengrocer agrees to buy 217 baskets of fresh cherries at $38 for .‘
How much does the greengrocer pay?

8 A London hotel has 6 floors, each with 50 rooms. The hotel is fully occupied, and the rooms
cost £150 per night.

a How many rooms does the hotel have?
b How much income does the hotel receive for the night?

3 DIVISION

To find the quotient of two numbers, we divide the first number by the second number.

The number being divided is the dividend, and the number we are dividing by is called the divisor.

For example, the quotient of 63 and 9 is 63 + 9, whichis 7.
63 - 9 = 7
t t t

dividend divisor  quotient

DIVIDING BY 10, 100, AND 1000

When we divide a number by 10, each digit moves one place to the right.

We conclude that:

If a whole number ends in 0, we divide it by 10 by removing the zero from the end.
If a whole number ends in 00, we divide it by 100 by removing the two zeros from the end.

If a whole number ends in 000, we divide it by 1000 by removing the three zeros from the end.

Example 8 ) Self Tutor

Find:
a 34000-+10 b 34000 + 100 ¢ 34000 =+ 1000
a 34000+ 10 b 34000 = 100 ¢ 34000 + 1000

= 3400 = 340 =34
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DIVIDING LARGER NUMBERS
When dividing larger numbers, we divide each place value in turn, starting with the highest.
If a digit is too small to be divided on its own, we exchange it in the next column.

If the resulting quotient is not a whole number, we are left with a remainder.

Example 9 ) Self Tutor
Find:
a 25026 b 18517
a 4 17 b 26 4r 3
6|2 5'0%2 7|1 8431
So, 2502+ 6 =417 So, 1851 <7 =264 with remainder 3.
EXERCISE 2E
1 Find the quotient of:
a 12and 3 b 28and 7 ¢ 99and 9 d 144 and 12.
2 Find:
a 2000-+10 b 2000+ 100 ¢ 2000 = 1000
d 5700010 e 57000+ 100 f 57000 -+ 1000
g 243000+ 10 h 243000 =100 i 243000 -+ 1000
j 45000=10 ke 45000+ 100 I 45000 = 1000
m 720000 = 10 n 720000 = 100 o 720000+ 1000
p 6000000+ 10 q 6000000+ 100 r 6000000 = 1000

3 Find these quotients:

a 622 b 60-2 ¢ 600=2 d 60002
e 35-7 f 3507 g 35007 h 350007
i 123 j 120+3 k 12003 I 12000=3
4 Copy and complete:
b d
S 4(216 “ sl16s 650 4
f h
¢ 5375 41164 % s5[68009 (6317
5 Find:
a 48=4 b 125+5 ¢ 31226 d 240-5
e 2037 f 6243 g 328+8 h 7353+ 9
6 Find:

a 863 b 193+5 ¢ 9746 d 39489
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7 My three brothers and I received a gift of $320. If we share the money equally between us,
how much will each person get?

8 A relay team of nine people took 738 minutes to
complete a charity relay. If each team member ran
for the same amount of time, how long did each person
spend running?

9 1 can write a story at the rate of 8 words per minute.
How long will it take me to write 648 words?

10 While training for half marathons, Paulo ran 42 000 m during one week. How far did he run
each day if he ran:

a the same distance every day
b the same distance on six of the days and rested on the seventh
¢ the same distance on three of the days and rested on the other four?

| MULTIPLE OPERATIONS

Sometimes we need to perform more than one operation to solve a problem. In these situations we
need to carefully choose which operations we need, and what order we need to perform them in.

Example 10 o) Self Tutor

Each week Clancy is paid $350, plus $65 for each vacuum cleaner he sells. How
much does Clancy earn if he sells 13 vacuum cleaners in a week?
Money from sales = $65 x 13 6 5
= $845 x 1 3
In total, Clancy earns 3 :ﬁg 5+ $350 119 5 5o
0 + 6 5 0 L 350
8 4 5 1 1 9 5
EXERCISE 2F

1 Deloris bought a shirt costing $69, a pair of jeans costing $75, and a pair of shoes costing $109.
a How much did Deloris spend in total?
b How much change did she get from $300?

2 Yesterday, June bought 7 coffees for her coworkers, costing $42 in total. Today it is Colin’s
turn, and he needs to buy 9 coffees.

a How much did each coffee cost June?
b How much will Colin need to pay?
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3 Anne and Alan have a herd of 183 goats. Anne
puts 75 goats into their largest paddock, then
Alan divides the rest equally between two smaller
paddocks. How many goats did Alan put in each
smaller paddock?

4 The cost of placing a notice in a newspaper is $38,
plus $13 for cach line of type. If my notice takes
10 lines, how much will I pay in total?

5 Marcia saved $620 during the year, and her sister saved twice that amount.
a How much money did Marcia’s sister save?
b How much money did the sisters save in total?
6 Yuan worked 45 hours at one job for $24 per hour, then 35 hours at another job for $26 per
hour.
a In total, how much did Yuan earn over this period?
b Yuan had hoped to earn $2000. Did he succeed or fail, and by how much?
7 Alicia ran 6 km each day during March, and 8 km each day during April. How far did she run
in total over the two months?

8 A plastic crate contains 100 boxes of pens. Each box of pens weighs 86 grams. The total mass
of the crate and pens is 9200 grams. Find the mass of the crate.

9 It takes 24 minutes for Rodney to chainsaw a log into 3 pieces. In total, how long would it
take Rodney to chainsaw the log into 4 pieces?

EXPONENT NOTATION

We sometimes need to multiply the same number together many times.

To avoid writing long lists of identical numbers multiplied together, we can instead use exponent
notation.
For example, we can write 2 X2 x2x 2 x 2 as 25,

<— exponent, index, or power

The 2 is called the base.

The 5 is called the exponent, index, or power. lt is base number
the number of times the base appears in the product. H

The following table demonstrates correct language when talking about exponent notation.

Natural number | Expanded form | Exponent notation Spoken form
2 2 o 2 or 2 to the power 1
2% 2 22 2 squared or 2 to the power 2
8 2x2x2 23 2 cubed or 2 to the power 3
16 2x2x%x2x2 24 2 to the fourth or 2 to the power 4
32 2X2X2x2x2 2% 2 to the fifth or 2 to the power 5
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| Example 11 | %) Self Tutor

Write using exponent notation:
a 5x5x5H b 2x2x3x3%x3x%x5
a :§3x5><5 b wX3X3X3X‘iJ/
D& 33 5lors
=22x3¥ x5
EXERCISE 2G
1 Write using exponent notation:
a 2x2x2 b 7xT7 € IXx9Ix9x9
d 13 x13 e 3x3IxIx3Ix3 f dx4x4dx4x4x4x4
2 Write using exponent notation:
a hxT7TxT b 2x2x2x3 € 3x3xH5x%x5
d 2x2x2x3x%x3 e 4X4AxXTxTXTxT f 2x2x5x7
g 2x3x3x5 h 3x5x5x7x7 i 3x3x3x5xXxTxT
3 Copy and complete this table showing powers of 10:
Numeral Words Exponent notation To find a power of 10,
100 we can count the number
1000 one thousand of zeros after the 1.
10000 104
100000

one million

ten million 107

1000000000
1000000000000 | one trillion

Find: a 3* b 23 x 42
a 3 b 22x4?
=3x3x3x3 =2x2x2x4x%x4
=81 =8 x 16
=128

4 Find the value of:
a 32 b 28 ¢ 42 d 32
e 43 f o2t g 5° h 92
i 62 x23 j 3% x22 k 52 x33 I 82 x10°
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5 Which is larger?

a 23 or 32 b 2% or 42 ¢ 5%20r2°

H ORDER OF OPERATIONS

ON
What do you think is the value of 20+ 8 <+ 4?

Share your answer with your classmates. Did everybody in the class get the same answer?

From your discussion, you will probably have decided that the value of 20+ 8 +4 depends on
the order in which the operations are performed.

If we do the addition first and then the division, we get 20+8 +4=28+4

=7
If we do the division first and then the addition, we get 20+8 >4 =20+2
=22
To avoid confusion, there is a set of rules for the order of operations:
¢ Perform the operations within Brackets first. The word BEDMAS
e Calculate any part involving Exponents. may help you remember
this order.

o Starting from the left, perform all Divisions and
Multiplications as you come to them.

e Restart from the left, performing all Additions
and Subtractions as you come to them.

The rule of BEDMAS does not mean that division should be performed before multiplication, or
that addition should be performed before subtraction.

e If an expression contains only x and =+ operations, we work from left to right.

e If an expression contains only + and — operations, we work from left to right.

Using the rule of BEDMAS, 20+8+4  {+ before +}

=20 +2
=22
| Example 13 | =) Self Tutor
Find:
a 11-6+8 b 8x3+2

a 11-6+8 {— and + from left} b 8x3+2 {x and + from left}
=5+8 =24+2
=13 =12
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EXERCISE 2H
1 Find the value of:
a 12-642 b 124+6-8 € 24+3+4 d 6x2+3
e 12+3x2 f 15-6—-4 g 6x6+2 h 12+6+13
i 17-8-6 j 30—-10+2 k 32+4x2 I 36+6=+2
| Example 14 | «) Self Tutor
Find: a 12648 b 30—6x2
a 12+6+8  {+ before +} b 30-6x2 {x before —}
=248 = 30— 12
=10 =18
2 Find the value of:
a bx7—6 b 12+3+2 ¢ 17-7Tx2 d 30—-10+2
e 12+6=3 f 3x8—6 g 15+3-2 h 4+4+4
i 100—-10=2 j 3+9x7 k 16+-8+2 I 3x12+4
3 Tofind 15— 7+ 3, Derrick performed these steps:
15—7+3  {perform addition first}
=15-10 {then perform subtraction}
=5
a Explain the error in Derrick’s working.
b Find the correct value of 15— 74 3.
Find: a T+3x2-4 b 9:+3+7x2

a T+3x2—-4

{x before + and —}

& Find the value of:

a 7+6—-5x2
d 8x3—-4x5
g 22+-2+5x4

=7+6-4 {+ and — from left}
=13—-4
=9
b  9:+3+7x2 {+ and x before +}
— 3414
=17
b 94+2x5—-4 ¢ 18+3+10x3

e 30—3x5+1
h 60—24+3+12

f 54+-7-3x4
i 20-24+8=4
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Example 16 m
Find the value of:
a 18+-2x3~-1 b 16—-12x2+3
a 18+2x3—-1  {+ and x from left before —}
=9x3~1 {x before —}
=27-1
=26
b 16-12x2+3  {-+ and x from left before —}
=16—-24+3 {+ before —}
=168
=8
5 Find the value of:
a 18+3x5+7 b 60—-24+8x3 ¢ 8x5+2-13
d 4x9+1245 e 13+21+7=3 f 3x4x5+8
g 30—2x9+2 h 50-32+8x2 i M0+7+5-1
" Example 17 | <) et Tutor
Find the value of: 23 — (17 — 2)
23— (17—2)  {brackets first}
=23-15
=3
6 Find the value of:
a (8—4)=2 b 11— (2+3) ¢ 5x(6+1)
d 14+ (10-3) e (11+19)+5 f 60+ (3x4)
g 5+3)x4-1 h 5+(3x4)—-1 i 5+3x(4-1)
i 6+19—3)=2 k 11-6+(3—1) I (74 17) + (40 + 5)
Example 18 o) Self Tutor
Find the value of:
a 45+ 32 b 2+ (4—1)2
a 45+ 3%  {exponent first} b 2+(4—1)>  {brackets first}
=45=9 =2+ 32 {exponent next}
=5 =249
= 1111
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7 Find the value of:

a 10-32 b 28+ 22
d 21-24+6 e 2+5?
g 2x3? h (2x3)?
i (30+6)% k 5+ (4+5)2
8 Insert +, —, X, or = to make each statement true:

a 4+1803=10
d (18-2)08=2

b 607—-12=230
e 33022=23

¢ 824

f (2+5)?

i (4—-2)3+8
I 3% —(3x2)?

¢ (1703)+5=4
f4+(2107) =7

Click on the icon to obtain a printable version of this puzzle.

PUZZLE

-

MULTIPLE CHOICE QUIZ

Across

40 x 5 —17
100 — (7—1)
(145 x 50) x25
3 x (3+20)
8x11—-7

10 100—-9x 2

12 5x(6+7)

14 153 +3 + 3 x 1000
16 90—4 x4

17 9x100+8 x5

O N1 U W e

Down

1

L N AW

11
13
14
15

100+24 =4
10x4—-20=+5
10000 —3x 100+ 2 x 8
TXxT—2x2

(7—-3)x (6+1)

100 x 100 — 14 x 14
625 + (20 + 5)

10 x (9 x 6)

70 —3 x 11
2x5+4+3x%x3

QUICK QUIZ

£

1 Find:

a the sum of 19 and 27

2 Copy and complete:

a 2 1 7
+ 5 4 1

b the difference between 28 and 51.

[>T ]
(=23 =]

c 1 7 8
2 3 0 7
+ 7 6 5
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3 Find:
a 184+17+32 b 2x27x5 ¢ 108 —-29 d 23x40x5

& David scored 570 points in a diving competition. Victor scored 486 points. Find the
difference between their scores.

5 Copy and complete:

a 5 6 b c 4 7
41136 7139 2
X 6 x 1 3
é Find:
a b6x9 b 3448 ¢ 491 x 6

7 Find the total cost of 24 opera tickets at €112 each.

8 Kathryn was paid $608 wages for the week. She also
earned $24 per hour for 5 hours overtime. How much did
Kathryn earn in total?

9 Write using exponent notation:

a 6x6x6x6
b 2X2Xx2X7TxTxTxTxT

10 Find the value of 22 x 52 x 7.
11 Find the value of
a 19-8+2 b 10+6=2 € 24 (6—4)
d 48+4x2 e 72+ 32 f 36+ (12 6)2

12 Insert +, —, X, or ~ tomake 2x8[14+42=6 a correct statement.

REVIEW SET 2B = = 8
1 Copy and complete:
a 8 5 b 3 576 L 2 3 06
- 3 2 + 4 3 8 5 - 5 1 2
2 Find:
a 108416+ 84 b 25x17x4 € 206+474+195 d 3040197
3 Damien bought some shorts for $39, and a polo shirt for $32. How much did he spend in
total?
4 Find:
a 34 x100 b 59000 = 1000 ¢ 70 x 400
5 Copy and complete:
a 1 2 7 b C 4 3
y 4 5 [ 385 < 2 8 91553



6 Find:

a 4088 b 23x 39 ¢ 3632+7
7 5000 tickets were sold in a raffle. The cost of each ticket was $20. How much money was
raised?

8 Derek takes 6 minutes to construct one section of fence. How many sections can he
construct in 90 minutes?

9 At a sports store, Mildred bought 4 footballs for a total cost of $68.
a How much does each football cost?
b Julie bought 3 footballs and 2 cricket balls. Each cricket ball costs $15.

i How much did Julie pay in total?
ii How much change did Julie receive from $100?

10 Write using exponent notation:

a 2x24+7TxT7Tx7 b 11x11x11—-3x3x3x3
11 Find:
a 18—12+(1+5) b 9x3—-4x6 ¢ 7+ (20=4)2

12 Answer the Opening Problem on page 22.

13 a Find the value of 30—12-+:2x 3.
b Add a set of brackets to make each statement correct:
i 30—12+-2x3=28 ii 30—12+-2x3=27
iii 30-12+2x3="72
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OPENING PROBLEM

Henry was studying two straight roads on a map. He observed
that at their point of intersection, there were four angles made.
They are marked red, blue, black, and green.
Things to think about:
a Is the blue angle larger or smaller than the red angle? A

DISCUSSION " POINTS

In small groups, discuss:

b How could you measure the sizes of the angles?
¢ Which angles are equal in size?

e What is meant by a point?
e What are some specific points in your classroom?
e How can we represent a point?

A point is used to mark a position or location.

A point does not have any size. However, we use small dots to represent points so that we can see
them.

To help identify a point, we can label it with a capital letter. B
We can then make statements like:

e “The distance from A to B is ....” A
e “The angle at B measures ....”

In the figure alongside, the corner points are A B
A, B, C, and D.

Each corner point is called a vertex.

The plural of vertex is vertices.

Al U LINES

A straight line, usually just called a line, is a continuous
infinite collection of points in a particular direction. A line
has no beginning and no end.

The line alongside passes through points A and B. We use “
arrowheads to show that the line continues endlessly in both
directions. We can call this line “line AB” or “line BA”.
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We use the following bracket notation to describe lines and parts of lines:

/ (AB) is the line which passes through A and B and continues
x B endlessly in both directions.
P [AB] is the line segment which joins the two points A and B. It
A is only a part of the line (AB).
'/’IA/» [AB) is the ray which starts at A, passes through point B, and
by B continues on endlessly.

PARALLEL AND INTERSECTING LINES

Parallel lines are lines which are always a fixed distance apart and never meet.

In mathematics, a plane is a flat surface like a table top or a sheet of paper.

Two straight lines on a plane are either parallel or intersecting,

point of intersection

We draw arrowheads in the
middle of parallel lines to
indicate that they are parallel. /

parallel lines intersecting lines

1 The edges of a long straight road are
parallel lines. To the people in the
yellow car, the parallel lines appear
to meet in the distance.

Do the parallel lines really meet?

2 Find examples in your classroom of:
a parallel line segments

b intersecting line segments.

3 Why do we call it a ray of sunshine?

EXERCISE 3A
1 Describe, including a sketch, the meaning of:
a aline b a line segment ¢ aray
d a vertex e a point of intersection f parallel lines.
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2 Give all ways of naming:

a b
\ f’—"f—"
L E
/D/
M s
3 Use bracket notation to describe:
a b <
/ ‘\N\\ C
M -
¥ +~ D
d e f
P G X
S \
F \
¥y R Y
L & /_ State the intersection of:
AN B a (AB)and (BC)
\(/ b (CB) and (CA).

5 a At which point does [AB) intersect (CD)?
b Which points do not lie on (AD)?
¢ Which two lines are parallel?

& TFind the intersection of; A

a [AB] and [BC] B
b [AB) and [BC] C
¢ [AB] and [AC].

= LINES

e How many different straight lines could be drawn through the single point A?

e Suppose A and B are two distinct points. How many straight lines can be drawn which
pass through both A and B?

e Suppose P, Q, and R are three distinct points. How many straight lines could be drawn
which pass through P, Q, and R?
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et STRAIGHT LINE SURPRISES

In this online Activity, you will see how straight lines can be used to produce “:ﬁ::%:rslélsﬁ

some surprising patterns. |
DI ANGLES

An angle is formed where two straight lines meet.

The point where the lines meet is called the vertex of VEReE arm

the angle, and the lines are called the arms.

- the angle

Here are some examples of angles we see around us:

e the angle between e the angle between a wall e the angle between the
scissor blades and a door hands on a watch
o =
—
" < N
o
o <7 ol
N 6
CLASSIFYING ANGLES
The size or measure of an angle is the amount of furn between its
arms.
We measure the turn in degrees, and use the symbol °. /—\

Ancient Babylonian astronomers decided that there would be

360 degrees in a complete turn or revolution. 360°

" one complete turn

We write this as 360°.

360 was probably chosen because it can be divided by 2, 3, 4, 5, 6, 8, 9, 10, 12, and 15, to give
whole number answers.

We can measure other angles by comparing their size with a complete turn.
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Revolution Straight angle Right angle
= -
( N L. 9
1 1
One complete turn. 5 turn 1 turn.
360° 180° 90°
Acute angle Obtuse angle Reflex angle

<

Less than i turn.

Between 0° and 90°.

Between % turn and
1
5 turn.
Between 90° and 180°.

Between % turn and a

complete turn.

Between 180° and 360°.

THREE POINT NOTATION

To make it clear what angle we are referring to, we can use three point notation.

on each arm, and the vertex between them.

For example:

e the green angle is ADB or BDA
e the blue angle is BDC or CDB

e ADC is made up of the green angle and the blue angle

o the red angle is reflex AﬁC, since its size is greater than 180°.

EXERCISE 3B

1 Draw a diagram to illustrate:

1
= turn
aa2

d an obtuse angle

g an acute angle

1
b aZturn

e a straight angle

We use a small
square to indicate
a right angle.

This uses a point

A

¢ a revolution

h areflex angle.

2 Name the shaded angle using three point notation, and classify the angle:

a
A

® »

.

f aright angle
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f
Y L
J
M
X N
i Q
C
o)
P R

3 State whether each angle is acute, right, obtuse, straight, or reflex:

a 73° b 194° ¢ 90° d 114°
e 13° f 180° g 277° h 93°
4 Copy this figure into your book.
a Label vertices B, C, and D such that:
e ADCisa right angle
o there is a straight angle at B,
b Name o other right angles in the A
figure.

I MEASURING ANGLES

Angles are measured using a protractor.

N,
K\\\\&\\%&}?\ Ei"l %0 %nﬁ@@
s i L W g of"' .

Every mark around the edge of the protractor AN B! ,/,/;%b
represents 1°, %\% S et £ %&

There are two scales on the protractor, one for
measuring in each direction.

centre base line
To measure an angle:

e the centre of the protractor must be over the vertex of the angle

e the base line of the protractor must be directly over one arm of the angle.

We start at 0° and measure to the other arm of the angle.
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_Example 1| <) Self Tutor

Measure these angles:

a AOB = 47° b COD = 123°

EXERCISE 3C

1 Measurc these angles:




LINES AND ANGLES (Chapter 3) 49

s e |"|‘\\l!|!|i'|:;”‘ilﬁ-lll'“'l'l'/' =
g

R 10 779/
ot 80 ,,
@“ T .__ _‘g & %

; \\-@’.‘\}“ﬁ ‘, l}fﬂ{[ﬁ? i

f§\ L WRLL 8 201
oLl \ % .\\% o
e 2.

i = -

2 Use your protractor to find the angle
between the ground and the direction of the
ball.

3 Measure all angles of the following figures. Use three point notation to record your answers.
a A b D E

& Use your ruler and protractor to draw each angle:
a ABC = 60° b POR = 115° ¢ LMN = 48°
d DEF = 151° e JKL = 137° f XYZ =17°

Ask a classmate to check your answers.
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5 For each pair of angles:
i Measure ABC and XYZ. ii Determine whether ABC or XYZ is larger.

A
X

We are often able to calculate the size of an angle using other angles we already know.

When working with angles, we can either refer to them using three point notation, or else label the
unknown angle with a letter such as z.

m ) Self Tutor

In each diagram:
i Find the size of ABC without using a protractor. ii Classify ABC.
a A b B
i &
=
82°
65° - A
B © D 0
a i ABC=65°+350° b | ABC=82° -38°
= 115° = 44°
il ABC is an obtuse angle. il ABC is an acute angle.
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It is useful to remember that:

e angles in a right angle e angles on a line e angles at a point
add to 90° add to 180° add to 360°.

| Example 3 | <) Self Tutor

Find the value of z without using a protractor:
a b <

135°
110°

41°

a The angles add to 90° b The angles add to 180° ¢ The angles add to 360° so
so z=90—-41 so z=180+4 =360 — 135 — 90 — 110
= 49 =45 =25

EXERCISE 3D

1 In each diagram:
i Find the size of ABC without using a protractor.
ii Classify ABC.

a A b B ¢ A
60° X
40 c
53°
. C i 37° c
51
B M B
d e N f C
210°
A 115%go 96‘2’ B\ A
B C
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2 Find the unknown value without using a protractor:
a b

yo
yO
:t° °
65° 34°

d e f

85°
o 45°
nO
g h —p— i
x X

z° 58°

2 Find the unknown value without using a protractor:

a b c
- AN b
4} ) ( o )
\ a® / \. 240 J,-"
. _./ =3

d e f
de 65\
181° 84° 127°
g h i
ol o 72°
X xX
z°| z° z° 7 86

32°

4 Without using a protractor, find the values of z, y, and z.




LINES AND ANGLES (Chapter 3) 53

RTICALLY OPPOSITE ANGLES

Vertically opposite angles are formed when
two straight lines intersect.

They are directly opposite each other through )
the vertex.

vertically opposite angles

- VERTICALLY OPPOSITE ANGLES

In this Investigation we will discover the relationship between the sizes of vertically opposite
angles.

What to do:

1 For each set of intersecting line segments, use a protractor to measure each of the vertically
opposite angles shaded.

a b

2 What do you suspect from 1?
3 In the diagram alongside, AOD = z°.
AOC and BOD are vertically opposite angles.
a Explain why AOC = (180 — z)°.
b Explain why BOD = (180 — z)°.
¢ What can you conclude?




54  LINES AND ANGLES (Chapter 3) -

From the Investigation you should have discovered that:

Vertically opposite angles are equal in size. The red angles are equal in size
and

the blue angles are equal in size.

«) Self Tutor

Find the unknown value:

a b
120°
a’ 49°
70°1 b°

a a=49 {vertically opposite angles} b b+ 70=120 {vertically opposite angles}
But 504 70=120

So, b=50
EXERCISE 3E
1 Name the angle which is vertically opposite ABC:
a A E b E < G A
F D
B
>< ) B
B X
C D
A C E D C
2 Find the unknown value:
a b <
a® 27°
114° AT
CO

d J e \/ f
60°
© fe
d° e°\ L 34°
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g h i
/ 140° 115°
ACTIVITY 2 = BISECTING ANGLES

When we bisect an angle with a straight line, we divide it into two angles of equal size.

In this Activity we see how to bisect an angle using a compass and ruler only. We call this a

geometric construction.
Be careful with your
compass. It is sharp!

Before you begin, you need to know:
e The radius of a compass means the

distance from the sharp point to the tip
of your pencil.

e An arc is a curve which is part of a circle.

What to do:

1 Draw ABC similar to this. It does DEMO A

not have to be exact. *

Follow these steps to bisect ABC:

Step 1: With centre B, draw an arc which cuts
[BA] and [BC] at P and Q respectively.

Step 2. With centre Q and radius [PQ], draw an A
arc within ABC. p
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Step 3. With centre P and the same radius [PQ], A
draw another arc to intersect the previous P
one at M. 7&
M
B C
9

Step 4. Draw [BM).
[BM) bisects ABC with ABM = CBM.

2 a Use your protractor to draw ABC of size 80°. Bisect ABC using a compass and ruler
only.
b Use your protractor to find the size of each of the two angles you constructed.

3 Draw an obtuse ABC of your own choice. Bisect the angle using a compass and ruler only.
Check your construction using your protractor.

& a Draw a large triangle ABC and carefully bisect its three angles.
b What do you notice about the angle bisectors?
¢ Check that your classmates made the same observation.
d Copy and complete: “The three angle bisectors of a triangle ....”.

5 Use your protractor to draw an angle of size 140°. Hence, using a compass and ruler,
construct an angle of size 35°.

QUICK QUIZ

MULTIPLE CHOICE QUIZ *

REVIEW SET 3A

1 Use bracket notation to describe:
a b .0 c

A/B P ‘X\Y\

2 Draw a diagram to illustrate a 2?;- turn.
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3 Name the shaded angle using three point notation, and classify the angle:
a D b

A

& State whether each angle is acute, right, obtuse, straight, or reflex:
a 139° b 90° ¢ 187° d 24°

5 Use a protractor to find the angle between
the ground and the direction of the plane.

6 Use a protractor to measure the angle. Hence classify the angle.
a b

/

7 Find the unknown value without using a protractor:

f a°
\21¥". ,!

8 a Name the angle which is vertically opposite C
AOB. B
b Find the size of AOE.
A 53°
o) D
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9 a Find the value oft
i a Ii b 143° A
a

b Find the size of the shaded angle. 58°/ 5°
¢ Classify the shaded angle.

10 W X a Use a protractor to measure
each angle of this shape.

b Which angle is the largest?
Classify each angle.

)

d Find the sum of the angles.

REVIEW SET 3B

1 a Give all ways of naming the red line.
b Which two lines are parallel?
¢ Which points do not lie on [DB)?

2 State the intersection of (AB) and 3 Name the shaded angle in three point
(AC). notation, and classify the angle.
B w
X
A
C Y
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4 Measure ABC and DEF. Hence determine which angle is larger.

B C F

4

A D

5 Find the size of ABC without using a protractor:

a , b
M
70° A
50
B C
(4 C d A
B
A 68° D 136°
B D C
6 a Use a protractor to measure each angle X
in this triangle.
b Find the sum of the angles.
J L

7 Find the value of o without using a protractor:

a b <
aO
54°

a2 1100 @°
150°
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8 Find the unknown value without using a protractor:

a b ;
140°
0 yo yo 450
> 48 1009550
T
42° A
9 W a Name the angle which is vertically
P opposite:
i POQ i WOV
A 82° Q b Find the size of:
3 i SOT i POV
U 41°
R
T
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OPENING PROBLEM

There are 24 students in a class. The teacher wants to
divide the students into smaller groups of equal size
to work on a project.

Things to think about:

a Can the students be divided into 6 equal groups?
How many students would be in each group?

b Can the students be divided into 5 equal groups?

¢ What other size groups can the students be
divided into equally?

d Suppose one student has gone home sick, so there are only 23 students left in the class. Is
it still possible to divide the class into smaller groups of equal size?

The questions in the Opening Problem are about divisibility, or whether a number can be divided
by smaller whole numbers with no remainder.

In this Chapter we will study some properties of numbers, including divisibility.

E ZERO AND ONE

Zero (0) and one (1) are very special numbers which have important properties.

ZERO

Zero is the identity for addition. This means that:
» When 0 is added to a number, the number remains the same.
» When 0 is subtracted from a number, the number remains the same.
e When a number is multiplied by 0, the result is 0.
It is meaningless to divide by 0. We say the result is undefined.
e When 0 is divided by a non-zero number, the result is 0.

For example:

1240=12, 12-0=12, 12x0=0, 120 isundefined, 0+12=0.

ONE

One is the identity for multiplication. This means that if we multiply or divide a number by 1,
the number remains the same.

For example:

12x1=12, 12+1=12.
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You should have observed previously that with both addition and multiplication, we can swap
the order of the numbers without changing the result.

For example: 3+5=5+3
3Xx5=5x3
1 What does this property tell us about:
a 0412 b 0x12 ¢ 1x12?
2 Do subtraction and division have this property?

3 Research the special name given to this property.

EXERCISE 4A
1 Find, if possible:
a 7+0 b 7-0 ¢ 7x0 d 70 e 0+7
f 047 g O0x7 h 7x1 i 71 J 1x7
2 Find, if possible:
a 11x0 b 11x1 ¢ 0411 d 11+1 e 11-0
f 0+11 g 1140 h 1x11 i 11+0 j 0x11
3 Find, if possible:
a 0+0 b 0x1 ¢ 0x0 d 1x0
e 1+0 f 0+1 g 041 h 0+0
4 Find, if possible:
a 235x1 b 30x0 ¢ 0480 d 0+26
e 480 f 0x19 g 1x125 h 6841
5 Find, if possible:
a 154+0-8 b 15+0x8 c (154+0)x8
d 14+2x1 e (14+2)x1 f 14x2x0
g 18—6x0 h 13+1+7 i 1x8+0
] 0+9=+1 k (0+9)+1 I 1+0-+9

HISTORICAL NOTE I

Neither the Ancient Greeks nor the Romans had a symbol to represent nothing, but other ancient
peoples such as the Babylonians did.

The symbol 0 was originally called sif in Arabic. It was later called zephirum in Latin, from
which the word “zero” originates.
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EIfT SQUARE NUMBERS

The product of two identical whole numbers is a square number.

We call it a square number because it can be represented by a square array of dots.

For example:

“one squared” “two squared” “three squared” “four squared”
12=1x1=1 22=2x2=4 32=3x3=9 42=4x4=16
® e @ e o o e o @& o
*® o @ e & @ @
® & o e © & @0
® & & @

1, 4,9, and 16 are
all square numbers.

EXERCISE 4B
1 By counting the number of dots in these arrangements, find the fifth and sixth square numbers.
a & o & o @ b o o e e @
e & & @& @ e @ e & @
e @ & & o e » & & @ @
e o @ o © e e o & 0 @
e @ ® o @ 5xb=... e @ ® & o 6xXx6=...
52 = ... e oo e o @ 6% =
2 List the first ten square numbers.
Find the:
a 12th square number b 15th square number ¢ 22nd square number.

4 Find two square numbers whose sum is another square number.
5 a Find 0%
b Which numbers are equal to their own squares?
6 Find the smallest square number greater than 300.
7 Find the largest square number smaller than 200.

8 Explain why the product of two square numbers is itself a square number.
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R —

ACTIVITY 1 TRIANGULAR NUMBERS

Triangular numbers are numbers which can be represented by a triangular arrangement of dots.

The first three triangular numbers are 1, 3, and 6.

@

1 1+2=3 1+24+3=6
What to do:
1 a Redraw this set of bowling pins as a triangular O 0O
arrangement of dots. N

b Write a sum for the number of dots, and hence find
the fourth triangular number.

2 a Redraw this set of billiard balls as a triangular
arrangement of dots.

b Write a sum for the number of dots, and hence find
the fifth triangular number.

3 a Draw a diagram to represent the 6th triangular number.
b Write a sum for the number of dots, and hence find the sixth triangular number.

& Yook at the sums for the first six triangular numbers. Describe what happens when you
move from one triangular number to the next.

5 Write down the Tth, 8th, 9th, and 10th triangular numbers.

6 a Find:
i 1+3 il 3+6 iii 6+10 iv 10+15
b Copy and complete:
“When two consecutive triangular numbers are added together, the resultis a ......
¢ Use a diagram to explain this result.

7 a Find:
i (1x2)=2 i (2x3)+2 ili (3x4)+2 iv (4x5)+2
b Can you describe a calculation which you can use to quickly find a particular triangular
number?

Use your method to find the 20th triangular number.
d Use a diagram to explain why this method works.
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The product of three identical whole numbers is a cubic number.

We call it a cubic number because it can be represented by a cubic array of blocks.

For example: 1, 8, and 27 are all

“one cubed” “two cubed” “three cubed” cubic numbers.

1¥P=1x1x1l=1 22 -2x2x2=28 3¥=3x3%x3=27

EXERCISE 4C

1 a Draw an arrangement of blocks to represent the fourth cubic number.
b Find the fourth cubic number.

List the first ten cubic numbers.

Find the difference between the sixth cubic number and the sixth square number.

2

3

4 Find two cubic numbers whose sum is a square number.
5 Find two square numbers whose sum is a cubic number.
6

a Find 03.
b Which natural numbers are equal to their own cubes?

LY pwvisBiLITY

One number is divisible by another if, when we divide, the quotient is a whole number.

For example: 12 is divisible by 4 because 12 +4 =3.

12 is not divisible by 5 because 12 + 5 = 2 remainder 2.

EVEN AND ODD NUMBERS

A natural number is even if it is divisible by 2.
A natural number is odd if it is not divisible by 2.

For example: 14 is even because 14 +-2=7.

19 is odd because 19 =+ 2 = 9 with remainder 1.
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EXERCISE 4D

1 Determine whether:

a 15 is divisible by 2 b 18 is divisible by 3 ¢ 20 is divisible by 7
d 40 is divisible by 10 e 67 is divisible by 10 f 27 is divisible by 4
g 35 is divisible by 5 h 31 is divisible by 9 i 88 is divisible by 11.

2 Determine whether each number is even or odd:
a 12 b 27 ¢ 39 d 34 e 60 f 53 g 79 h 104
Find the number between 50 and 60 which is divisible by 7.
Is zero odd or even? Explain your answer.
What is the smallest non-zero number which is divisible by 6 and by 8?

o v W

a Beginning with 8, write three consecutive even numbers.
b Beginning with 17, write five consecutive odd numbers.

~
-]

Write down all of the pairs of non-consecutive even numbers which add to 10.

-3

Write down all of the pairs of non-consecutive odd numbers which add to 20.
¢ Write down all of the sets of three different even numbers which add to 20.

8 Use the words “even” and “odd” to complete these sentences:
a The sum of two even numbers is always ......

The sum of two odd numbers is always ......

The sum of an odd number and an even number is always ......

When an odd number is subtracted from an odd number, the result is ......
The product of two odd numbers is always ......

b
<
d When an even number is subtracted from an odd number, the result is ......
e
f
g The product of an even number and an odd number is always ......

DIVISIBILITY BY 3

In this Investigation we will discover a test to determine whether a number is divisible by 3.

What to do:
1 Copy the table below. Complete it by determining whether each number is divisible by 3,
and by finding the sum of its digits.
Number 15 22 27| 34| 39| 47 | 55| 69 | 126 | 152
Divisible by 3?7 yes no
Sum of digits | 14+5=6|24+2=4

2 Look at the sum of the digits for numbers which are divisible by 3. What do you notice?

3 Can you describe a test to determine whether a number is divisible by 3?
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Here are some tests we can use to determine whether one number is divisible by another, without
actually doing the division:

Number Divisibility Test
2 If the last digit is even, then the number is divisible by 2.

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

4 If the number formed by the last rwo digits is divisible by 4, then the original
number is divisible by 4.

If the last digit is 0 or 5, then the number is divisible by 5.
If the number is divisible by both 2 and 3, then it is divisible by 6.
10 If the last digit is 0, then the number is divisible by 10.

| Example 1 | %) Self Tutor

Determine whether 768 is divisible by:
a2 b 3 c 6.

a 768 ends in 8, which is even.
So, 768 is divisible by 2.
b The sum of the digits = 7+ 6 + 8 = 21.
Now 21 is divisible by 3.  {as 21 +3 =7}
So, 768 is divisible by 3.
¢ Since 768 is divisible by both 2 and 3, 768 is divisible by 6.

EXERCISE 4E
1 Determine whether each number is divisible by 2:
a 216 b 3184 ¢ 827 d 4770 e 123456

2 Determine whether each number is divisible by 10:
a 341 b 520 ¢ 4313 d 87600 e 211003

3 Determine whether each number is divisible by 3:
a 84 b 123 ¢ 437 d 111114 e 707052

4 Determine whether each number is divisible by 5:
a 400 b 628 ¢ 735 d 21063 e 384005

5 Determine whether each number is divisible by 4:
a 482 b 2556 c 8762 d 12368 e 213186

6 Determine whether each number is divisible by 6:
a 162 b 381 ¢ 1602 d 2156 e 5364

7 Consider the numbers of the form 370. Which digits could replace [ so that the number is:
a even b divisible by 3 ¢ divisible by 4 d divisible by 5?
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8 What digits could replace (J so that these numbers are divisible by 3?
a 302 b 805 ¢ 3014 d 0229

F] FACTORS

The factors of a natural number are the natural numbers which divide it exactly.

For example:

e 24-+6=4, so 6 is a factor of 24.
e 24+-4=06, so4isa factor of 24.
e 24 =7 =3 remainder 3, so 7 is not a factor of 24.

We can write 24 as 6 x 4 where 6 and 4 are both factors of 24. We say that 6 and 4 are a
factor pair.

" Example 2 | ) Self Tutor

Write down the factor pairs of 18.
Hence list the factors of 18.

We can write 18 as 1 x 18, 2x 9, or 3 X 6.
So, the factors of 18 are 1, 2, 3, 6, 9, and 18.

EXERCISE 4F
1 a Is5 afactor of 30? b Is 4 a factor of 187
¢ Is 8 a factor of 26? d Is 7 a factor of 35?7
2 List the factors of:
a b b 6 ¢ 7 d 8
e 9 f 10 g 11 h 12
3 Determine whether each number is a factor of 40:
al b 3 ¢ 4 d 6
e 8 f 12 g 15 h 40
L Copy and complete each factor pair:
a 22=2x...... b 45=0x.... ¢ 30=3x......
d 49=7x ... e 7T2=12 % ...... f 8 =5x....
5 List the factors of:
a 14 b 15 ¢ 18 d 23
e 24 f 36 g 43 h 45

i 60 j 64 k 72 I 100
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6 How many factors do these numbers have?
a 19 b 28 ¢ 54 d 66

7 Explain why every natural number greater than 1 has at least two factors.

8 Explain why every square number has an odd number of factors.

G ND COMPOSITE NUMBERS

A prime number is a natural number which has exactly two different factors, 1 and itself.

A composite number is a natural number which has more than two factors.

For example:

e b5 is a prime number because its only factors are 1 and 5.
e 6 is a composite number because it has four factors: 1, 2, 3, and 6.

Every natural number greater than 1 is either prime or composite.

The number 1 is special since its only factor is itself.

The number 1 is neither prime nor composite.

EXERCISE 4G
1 Copy and complete the table below, describing each number as “prime” or “composite”:
1 | neither 11 21 31
2 | prime 12 22 32
3 | prime 13 23 33
4 | composite 14 24 34
5 15 25 35
6 16 26 36
7 17 27 37
8 18 28 38
9 19 29 39
10 20 30 40

How many even prime numbers are there?
List the prime numbers between 40 and 70.
Explain why 57932560195 is a composite number.

Find the smallest two consecutive odd numbers which are both composite.

o o B WM

a Find two composite numbers whose sum is a prime number.

b TIs it possible to find two composite numbers whose product is a prime number? Explain
your answer.
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a List the factors of 24. b List the prime factors of 24.

¢ Write 24 as a product of prime factors.

a The factors of 24 are 1, 2, 3, 4, 6, 8, 12, and 24. | 2= 9253 1)
b The prime factors of 24 are 2 and 3. =2x4x%x3
=2x2x2x3
7 a List the factors of 20. b List the prime factors of 20.

¢ Write 20 as a product of prime factors.

(-

8 a List the factors of 27.
Write 27 as a product of prime factors.

List the prime factors of 27.

9 Write as a product of prime factors:
a 8 b 12 ¢ 14 d 15
e 18 f 28 g 30 h 32

PUZZLE i

1 Fill the 3 x 3 square with the numbers 1 to 9, so that the
sum of each row and column is a prime number.

2 Fill the 4 x 4 square with the numbers 1 to 16, so that
the sum of each row and column is a prime number.

ACTIVITY2

What to do:
1 Write out the numbers from 1 to 100 in a square. PRINTABLE
NUMBERS
2 Draw a circle around each prime number.
3 Cross out each square number. *
4 Notice that 4 =242 and 9 = 7+ 2. Can all of the perfect squares

other than 1 be written as the sum of two prime numbers?
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' COMMON FACTOR

The highest common factor or HCF of two natural numbers is the largest factor
which is common to both of them.

| Example 4 | o) Self Tutor

Find the HCF of 18 and 24.

The factors of 18 are 1, 2, 3, 6, 9, 18.
The factors of 24 are 1, 2, 3, 4, 6, 8, 12, 24.
So, the HCF of 18 and 24 is 6.

EXERCISE 4H

1 Find the HCF of:
a 3and6 b 4and6 ¢ 4and 10
d 6and 8 e 6and9 f 9and 15
g 8and 14 h 10 and 15 i 12 and 16
j 14 and 21 l¢ 16 and 20 I 28 and 42

2 At my school there are 42 students in Year 6 and 54 students in Year 7.
On Sports Day the students are divided into teams.
Each team has the same number of Year 6 students in it, and the same number of Year 7 students
in it.
a Find the largest number of teams there could be.
b How many students from each year level would be in each team?

1] MULTIPLES

The multiples of any natural number have that number as a factor. They are obtained by
multiplying it by 1, then 2, then 3, then 4, and so on.

m <) Self Tutor
List the multiples of 6 which are between 40 and 50.

The multiples of 6 are 6, 12, 18, 24, 30, 36, 42, 48, 54,

t 4 t t t t t t t
6x1 6x2 6x3 6x4 6x5 6x6 6x7 6x8 6x9

So, the multiples of 6 between 40 and 50 are 42 and 48.
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EXERCISE 4l

1 List the first ten multiples of:
a 4 b 9

w N

&=
o

List the first twelve multiples of 7.

-2

i 12 il 21
List the first twelve multiples of 8.
List the first ten multiples of 10.

O n C o

List the multiples of 3 which are between 10 and 20.
List the multiples of 12 which are between 40 and 70.

What is the lowest common multiple of 8 and 10?

iv 47

Use your list to determine which of these numbers are multiples of 7:
iii 30

Write down the numbers less than 100 which are multiples of both 8 and 10.

6 a Write down the numbers less than 100 which are multiples of both 8 and 12.

b What is the Jowest common multiple of 8 and 127

7 Find the largest multiple of 11 which is less than 200.

8 Find the smallest multiple of 12 which is greater than 300.

PUZZLE

I am one of the numbers shown alongside.

The number to the left of me is a multiple
of 6.

The number to the right of me is a multiple
of 4.

The number above me is a multiple of 3.
The number below me is a multiple of 7.

‘Which number am 1?

o

11

12

13

14

15

21

22

23

24

25

31

32

33

34

35

41

42

43

44

45

51

52

53

54

55

61

62

63

64

65

71

72

73

74

75

81

82

83

84

85

91

92

93

94

95

GLOBAL CONTEXT .

Global context:

Orientation in space and time

Statement of inquiry: Mathematics can be used to explain occurrences

in nature.

Criterion:

Investigating patterns

CICADAS

GLOBAL
CONTEXT
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INVESTIGATION 2 ERENCES BETWEEN SQUARE NUMBERS
In this Investigation we will discover some patterns formed by the differences between the square
numbers.

What to do:

1 List the perfect squares from 02 to 122,

2 Copy and complete:

a 12 — 0% = b The differences between consecutive square numbers
22 _12= ... are the ...... numbers.
32-22=..
42 -3 = ...
W = M = oo

a 22-02=.. b The differences between every second square number
32 12— . form the ......
42 -2 = ..
122 - 10% = ......
4 a Copy and complete: ¥ — 07 S
42-12= ..
52-2%= ...
122 - 9% = ...

b What do you notice about the differences between every third square number?

QUICK QUIZ
MULTIPLE CHOICE QUIZ *
REVIEW SET 4A O |
1 Find, if possible:
a 13-0 b 23x0 ¢ 018 d 21+0

2 a Find the sum of the 1st and the 8th square numbers.
b Find two other square numbers whose sum is the same as that in a.
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How many cubic numbers are between 100 and 5007
& Write down all the sets of three different odd numbers that add to 25.

5 Determine whether:

a 43 is divisible by 9 b 132 is divisible by 12.
6 What digits could [ be if 208 is divisible by:
a 3 b 47

7 a Find the sum of the first 5 prime numbers.
b Is this number prime or composite? ¢ List the factors of the number.

8 List the factors of

a 16 b 35 € 75
9 Determine whether the following numbers are prime or composite:
a 44 b 51 ¢ 83 d 87
10 Find the HCF of:
a 12 and 20 b 18 and 42

11 List the multiples of 6 which are between 50 and 70.

REVIEW SET 4B

1 Find, if possible:
a 243 x1 b 2431 € 243+0 d (243-1)x0

2 Find the sum of the first three cubic numbers.
Find the first square number greater than 200.
& Determine whether 37952 is divisible by:

asb b 4 c 3
5 Copy and complete each factor pair:

a 42="7x ... b 2=90x.... ¢ 110=10x ......
6 List the factors of:

a 63 b 65 ¢ 80

7 How many natural numbers smaller than 30 are composite?

8 Find:
a the smallest multiple of 9 which is larger than 100
b the largest multiple of 7 which is smaller than 100.

L -]
]

List the factors of 30. b List the prime factors of 30.
Write 30 as the product of prime factors.
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10 A box of chocolates contains 40 milk chocolates and 24 white chocolates. The chocolates
are shared equally between the children at a party. Each child received the same number
of milk chocolates, and received the same number of white chocolates.

Find the largest number of children there could be.

12

b

2 n O o

Find:
i 7+9 ii 21+ 23 ili 29+31 iv 374+ 39

Copy and complete:

“When two consecutive odd numbers are added together, the result is always

divisible by ......”
List the first thirteen multiples of 6.
List the first ten multiples of 8.
Write down the numbers less than 80 which are multiples of both 6 and 8.
What is the lowest common multiple of 6 and 8?
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OPENING PROBLEM

The three-dimensional shape alongside is called a tetrahedron.
All of the edges of the tetrahedron have the same length.

Things to think about:

a What do we mean by three-dimensional? Is the drawing
on the page three-dimensional?

b How can we indicate on the diagram that the lengths of
the edges are equal?

¢ What shape is each face of the tetrahedron?
d How can the tetrahedron be constructed by folding a piece of paper?

A plane is a flat surface.
Any figure drawn on a page is two-dimensional. Its dimensions are height and width.
By contrast, an object in space is three-dimensional. Its dimensions are height, width, and depth.

In this Chapter we will explore two-dimensional polygons and circles, and three-dimensional solids.

POLYGONS

A polygon is a closed two-dimensional figure which has only A closed figure
straight line sides and which does not cross itself. has no gaps.

These figures are polygons:

/\ =
/
/
r/ !
7
‘i-______‘_\_ q___‘_'_"h‘—-—__

Here are some examples of polygons that we often see around us:

These figures are not polygons:

N 7

This figure has a curved side. This figure crosses itself. This figure is not closed.
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We name polygons according to how many sides and vertices they have:

triangle quadrilateral
3 sides 4 sides
3 vertices 4 vertices
{
| \ /
= o i T
octagon nonagon
8 sides 9 sides
8 vertices 9 vertices

REGULAR POLYGONS

i

pentagon

5 sides
5 vertices

decagon

10 sides
10 vertices

/ \ |
/ —~ A

hexagon heptagon
6 sides 7 sides
6 vertices 7 vertices
R
dodecagon
12 sides
12 vertices

A regular polygon is a polygon with all sides the same length and all angles the same size.

The polygons below are marked to show that they are regular.

e [Equal sides are shown by small markings.
e Equal angles are shown by using the same symbols.

equilateral square
triangle
3 equal sides 4 equal sides
3 equal angles 4 equal angles
EXERCISE 5A

1 Name each polygon:

¢ 7 9 <
'-.I\ r"lr I‘\\ £
\._' -.r'J \'—_\‘_ _C‘r
regular regular
pentagon hexagon
5 equal sides 6 equal sides
5 equal angles 6 equal angles

JAN

>4 (T

79
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e f g h

2 Explain why these shapes are not polygons:

3 Explain whether each shape is regular or irregular:
a b —— c B Irregular means
{ A 2N “not regular”,

o LI

& Draw:
a a quadrilateral with 3 equal sides
b a regular pentagon
¢ an octagon with equal sides but unequal angles
d a hexagon with 3 right angles.

5 a Draw a quadrilateral with three right angles.
b Measure the fourth angle.
¢ What can you say about the opposite sides?

6 Use a ruler and protractor to determine whether each polygon is regular:

AN
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I TRIANGLES

A triangle is a polygon with three sides.

We often see triangles in buildings and bridges
because they provide strength and stability.

Why do triangles provide strength and stability?

We can classify triangles according to the number of sides which are equal in length.

A triangle is:

e scalene if its three sides all have different lengths /\
o isosceles if at least two sides have the same length : i \

o equilateral if its three sides all have the same length.
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EXERCISE 5B

1 Classify each triangle as scalene isosceles, or equilateral:

s ?7
A

2 Use a ruler to measure each side of these triangles. Hence classify each triangle.

L3

3 Show how you can arrange 12 matchsticks of 06 7 o . (X XK K] 1

equal length to form:
a an equilateral triangle
b an isosceles triangle J

¢ a scalene triangle.

How many triangles can you find in each figure?
b 5
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ACTIVITY 1 CONSTRUCTING TRIANGLES
In this Activity we construct triangles using: VIDEO CLIP
e a compass and a ruler
e a protractor and a ruler.
What to do:

1 Follow these steps to construct a triangle ABC with sides 4 cm, 3 cm, and 2 cm long:

Step I: Draw a line segment [AB] of length 4 cm.

A 4cm B
Step 2:  Open your compass to a radius of 2 cm.
Using this radius, draw an arc from A. 3
2cm
A 4cm B
Step 3:  Open your compass to a radius of 3 cm.
Draw an arc from B to intersect the first arc.
A 4cm .B

Step 4:  The point of intersection of the two arcs is the
third vertex C of the triangle ABC.
Draw line segments [AC] and [BC] to complete ~ 2cm /)
the triangle.

/s

A 4cm B

2 Accurately construct a triangle with side lengths:
a 4cm, 5 cm, and 6 cm b 3cm, 6 cm, and 7 cm.

3 Is it possible to construct a triangle with sides 3 cm, 4 cm, and 9 cm long? Explain your
answer.

4 Use a protractor and ruler to accurately construct these triangles:
a b

4cm e

Jcm
45°
60°

6cm
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5 a Construct a triangle ABC whose side lengths are all 6 cm.

b What type of triangle is ABC?

¢ Measure the angles of the triangle using a protractor.

d Copy and complete: “All angles of an equilateral triangle measure ......

QUADRILATERALS

A quadrilateral is a polygon with four sides.

The shapes alongside are all quadrilaterals.

To classify quadrilaterals, we need to consider side lengths and angles, and also whether opposite

sides are parallel.

There are six special quadrilaterals:

e A parallelogram has both pairs of
opposite sides parallel.
The opposite sides of a parallelogram
are equal in length.

/ {
[ o ]
e A rhombus is a quadrilateral with all
four sides equal in length.
The opposite sides of a rhombus are
parallel.

e A trapezium has one pair of opposite
sides which are parallel.

AN

e A rectangle is a parallelogram with

right angled corners.
The opposite sides of a rectangle are
equal in length.

I - —T

——e___ 3

A square is a rectangle with all sides
equal in length.

A Kkite has two pairs of adjacent sides
which are equal in length.
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EXERCISE 5C
1 In the diagram alongside, identify a:

a square
b rectangle

¢ parallelogram /\ \/ V\
d trapezium.

2 Draw an example of a:

a rhombus b rectangle ¢ trapezium d kite.
3 C(lassify each quadrilateral:
a b [ @ 4
o o
d e f
/

4 True or false?
a A square has four right angled corners.
b The adjacent sides of a rectangle are parallel.
¢ The opposite sides of a kite are equal in length.
d The opposite sides of a rhombus are parallel.

5 True or false?
a A square is a special type of rhombus.
b A rectangle is a special type of square.
¢ A square is a special type of parallelogram.
d A rectangle is a special type of parallelogram.

6 a Use a ruler and protractor to draw a square with side S —
length 6 cm.

b Draw the diagonals of the square.

¢ Measure the lengths of the diagonals. What do you
notice?

+6ecm
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ACTIVITY2
What to do:
PRINTABLE

1 Print the shapes and cut them out. SHAPES

2 Show how to use:
a the two squares to form a rectangle

b the two rectangles to form a square

Trapezia is the
plural of trapezium!

¢ the two trapezia to form a parallelogram
d the two equilateral triangles to form a rhombus
e the two isosceles triangles to form a kite.

MAKING PARALLELOGRAMS

To make parallelograms with different angles you could use ice-block sticks.
What to do:

1 Join the ice-block sticks with four small bolts
and nuts. You do not need to tighten the bolts.

f«=— 8cm

2 Use a pencil to draw the parallelogram inside /\
the frame. ey

3 Change the parallelogram by moving the X \/
wooden frame.
Hence draw five different parallelograms.

'b] S cIRcLES

A circle is the set of points which are the same distance
from a fixed point called its centre.

The distance from the centre to the circle is called the
radius of the circle.

The plural of radius is radii.

You can use a compass to draw a circle with a particular radius. VIDEO DEMO

The point of the compass is placed at the centre of the circle. The arms are set so
the distance from the needle to the tip of your pencil is the radius that you have
chosen.
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EXERCISE 5D

1 Explain why a circle is not a polygon.

2 This circle has radius 2 cm.

What can we say about the distance between the
centre of the circle and:

a point A
b point B
¢ point C?

3 Using the same centre, draw circles with radii 1 cm, 2 cm, and 3 cm.

What to do:
Use your compass to draw these patterns:

SOLIDS

A solid is a three-dimensional object which occupies space.

Each solid has the three dimensions width, height, and depth.
The boundaries of a solid are called surfaces.
Solids may have flat surfaces, curved surfaces, or a combination of both.
Each flat surface of a solid is called a face.

The diagram alongside shows a solid. Notice that: “hidden” edge -
e an edge is where two surfaces meet W
e a vertex is a “corner” of the solid
e we can use dashed lines to show “hidden” edges which

are at the back of the solid, so we understand the solid
is three-dimensional.

vertex edge
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CROSS-SECTIONS OF SOLIDS

A cross-section of a solid is the shape of a slice through it.

For some solids, when we make a series of parallel slices along its length, the cross-section is always
the same. These solids are called solids of uniform cross-section.

same

uniform cross-section not uniform cross-section

CLASSIFYING SOLIDS

We classify solids according to their surfaces and their cross-section.

Uniform cross-section Tapered solids Other solids

All flat surfaces | prisms l pyramids

(=
At least one cvlinders cones spheres
curved surface | & P '

PRISMS

A prism is a solid with a uniform cross-section that is a polygon.

Each end has the shape of the cross-section. The remaining faces are all rectangles.

Prisms are named according to the shape of the cross-section.

Name Figure Cross-section

A

Triangular prism

Hexagonal prism
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A rectangular prism whose edges are all
the same length is called a cube.

CYLINDERS

A cylinder is a solid with a uniform cross-section that circle

is a circle.

A cylinder has two flat circular faces and one curved
surface.

PYRAMIDS

A pyramid is a solid with a polygon base, and triangular faces which come from its base to meet
at a point called the apex.

Pyramids are named according to the shape of their base.

-apex
triangular-based pyramid square-based pyramid
or tetrahedron
CONES
. . . . apex
A cone is a solid with a circular base and a curved re

surface from the base to the apex.

cone

SPHERES
A sphere is a ball-shaped solid.

A sphere has no edges, but we often draw
an “equator” around it to distinguish our
drawing from a circle.

i

sphere VR,
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EXERCISE 5E

1 Name each solid:
a ===

2 Draw the uniform cross-section of:

3 State whether the following solids have:
A only flat surfaces B only curved surfaces € both flat and curved surfaces.

a triangular prism b sphere ¢ square-based pyramid d cylinder

& Copy and complete this table:

Solid Number of faces | Shapes of faces Sketch
6 rectangles
pentagonal
prism

square-based
pyramid

4 triangles

5 Explain why a cylinder is not a prism.
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e Why are pyramids and cones called tapered solids?
¢ Are these solids pyramids?

Edges which cannot be seen because they are at the back of a solid are called hidden edges.

Adding dotted or dashed lines helps us to understand where the hidden edges are.

To draw your own solids, follow these steps.

Rectangular prism

1 2 3
Sphere The shape
shows a circle viewed
' from an angle.
It is called an ellipse.
Cone
1 /\ 2 3 I
Cylinder

1 — 2 3 .I

Square-based pyramid
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" Example 1 | ) Self Tutor

Draw a rectangular prism 2 cm long by 1 cm wide by
1 cm high.

We call this a
2cm X 1cm X 1cm
rectangular prism.

lcm
% 2 om \1 cm
Tht;se sides are drawn This side is drawn shorter than
their actual length. 1 cm since it goes into the page.

EXERCISE 5F

1 Draw a rectangular prism that is:
a lcm x 1cm X 2 cm b 3cmx2cmx1cm ¢ 4dcm X 2cm X 3 cm

2 Copy these solids and draw in the hidden edges. Name each solid you have drawn.
a : b j ; ;E
3 Draw each of the following solids, using dotted lines to show hidden edges:

a a square-based pyramid b a hexagonal prism
¢ a hexagonal-based pyramid

L Draw:
a a cube with edge lengths 2 cm b a cylinder 3 cm high with base 2 cm wide
¢ acone 4 cm high with base 3 cm wide.

5 Sketch a sphere. Use shading to show how it curves.

@ NeTs OF soLIDs

A net is a two-dimensional pattern which can be folded to form a three-dimensional solid.

For example, when this net is cut out and folded along the dashed lines, we form a cube.

DEMO

~ AT
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ACTIVITYS = NETS

Click on the icon to obtain these printable nets.

PRINTABLE
Print them onto light card, and use them to construct a: S
e rectangular prism e tetrahedron e cube
e square-based pyramid e triangular prism e cylinder
e cone

EXERCISE 5G

1 Match the net given in the first column with the correct solid and the correct name.

Net Solid Name

1 pentagonal-based pyramid

cylinder

3 triangular prism

& square-based pyramid

| m|% |
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2 Decide whether each net could be used to make a cube:
a b <

a b <

4 a Draw a net which could be used to construct a box
like this one.

b How would you change your net so that the box is .........................
open at the top?

¢ How would you change the sketch of the box to
show it is open at the top?

5 Draw a net for a prism with cross-section:

6 Draw a net for a tetrahedron with all edges of equal length.

7 Draw to scale a net which could be used to construct:
a b

lcm

3 cm

1lcm
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95

8 Three students were asked to draw a net for a square-based pyramid. The nets they drew are

shown below:

Claire Derek Erin

a Explain why it is not possible to construct a pyramid from Claire’s net.
b Which of the remaining nets will produce a higher pyramid? Explain your answer.

| DISCUSSION

Discuss whether this statement is true:

“A sphere can have no net because it has no edges.”

o MODELS OF SOLIDS

You will need: plastic straws, modelling clay

We call this a wireframe
What to do: model because it only

i . includes the edges.
1 Using straws as the edges and modelling clay g

to hold the edges together, create:

a acube

b a rectangular prism

€ a triangular prism

d a square-based pyramid

e a triangular-based pyramid

2 Experiment using straws of different lengths. For each solid, determine which edges must
be the same length, and which edges can be different lengths.

GLOBAL CONTEXT

Global context: Scientific and technical innovation oo

Statement of inquiry: Solids can be classified according to their R
properties.

Criterion; Communicating
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QUICK QUIZ

MULTIPLE CHOICE QUIZ *

1 Name each polygon:

a b ;
2 Draw:
a an isosceles triangle b a regular hexagon ¢ a rhombus.

3 C(lassify each triangle:

a b <
10cm

6cm 7 cm 6cm

10cm

8em 8cm

4 Draw two points P and Q which are 1 cm apart. Construct circles of radius 1 cm centred
at P and Q.

5 Name each quadrilateral:
a : b : <

é True or false?

a The opposite sides of a kite are always parallel.
b A rectangle has four right angled comers.
¢ A tetrahedron is a type of pyramid.

7 Explain whether:
a an equilateral triangle is also isosceles
b a square is a special type of kite.
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8 Name each solid:

: * g

e

9 Draw a cylinder which is 5 cm high

and has a base 3 cm wide.

10 Draw and name the solid which can be formed from the net:

a # — b

<

REVIEW SET 5B

1 Using a ruler and protractor, determine whether these polygons are regular:

b

2 C(lassify this triangle by measuring its sides:

3 Draw a quadrilateral which has 3 obtuse angles.

4 Is a rhombus a special type of parallelogram?
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5 a What type of quadrilateral is shown below?

b Use your protractor to measure each angle of the quadrilateral.

¢ Copy and complete: “The opposite angles of a ...... are ...... .

6 Point C is the centre of both of these circles. The larger
circle has radius 2 cm, and the smaller circle has radius

1 cm.
Which of the labelled points is:

a 2cm from C

b less than 1 cm from C
¢ 1cm fromC

d more than 2 cm from C

e between 1 cm and 2 cm from C?

7 What solid would best describe the shape of:
a a marble b a washing machine?

@

¥
e

- —

R

8 Use your ruler to draw:
a acube b a 2cm x 1 cm x 3 cm rectangular prism.
9 Draw the net for a hexagonal-based pyramid.
10 Answer the Opening Problem on page 78.
11 a Use a ruler and protractor to draw a rectangle which is 4 cm long and 3 cm wide.
b Draw the diagonals of the rectangle.

¢ Measure the length of the diagonals. What do you notice?
d Sketch the net fora 4 cm x 3 cm x 2 cm rectangular prism. Label each length.
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OPENING PROBLEM

The students in Amelia’s class have all been given

a week to do a project. So far, Amelia has done g,

Charlie has done g, and Matilda has done %

Things to think about:
a Who has completed more of their project:
i Amelia or Charlie
ii Amelia or Matilda?

b Which of the problems in a was easier to solve?
What made the other one harder?

¢ The next night, Amelia completed another % of her project.

i What total fraction has she completed now?
il How much of her project does Amelia still have to do?

A fraction helps us to divide a whole into parts.

Every day we see quantities which can be expressed as fractions. It is therefore important that we
can understand, compare, add, and subtract fractions.

se9

*66

 oFF sALE

1
4

L full
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FRACTIONS

A chocolate bar is broken into 5 equal pieces.
George takes 2 of the pieces. _

We say that George has taken two fifths of the chocolate bar.

This is a fraction which can be written as %

A written fraction includes a numerator, a bar, and a
denominator. 2 ~— numerator
3 . . = «— bar
The denominator is the number of equal parts in a whole. .
«— denominator

The numerator is the number of parts we are looking at.

The name given to each part is determined by Number of equal parts | Name of each part
the denominator of the fraction. 9 half (plural halves)
For most denominators, we name each part by 3 third
adding “th” to the number. 4 quarter
The table alongside lists some exceptions! 5 fifth
8 eighth
9 ninth
12 twelfth
20 twentieth
EXERCISE 6A
1 State the numerator of each fraction:
2 4 3 1
a3 b 3 €7 43
2 State the denominator of each fraction:
2 4 3 1
a3 b 3 €7 d 3
3  Write down the number of equal parts there are if a whole has been divided into:
a halves b quarters ¢ sixths d thirds
e tenths f elevenths g twelfths h hundredths.
4 Write as a fraction:
a three quarters b one third ¢ four fifths
d three eighths e five eighths f two sevenths

g three tenths h seven hundredths i six thousandths
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5 Write in words:

2 2 3 5 9
3 ° 1 €3 47 T
7 5 3 . 84 . 5
s ST ST ' 100 I Tooo
6 What fraction of the diagram is shaded?
a b [
d e f
s h i
7 Is g of this triangle shaded? Explain your answer.
8 Copy each figure and shade the given fraction:
2 7 11
a-é @ | | @@ -
9 Draw a diagram to represent:
5 1 8 4 11
3 5 €3 T ¢ 1

| Example 1 | ) Self Tutor

The beaker is three fifths
full of liquid.

Describe using a sentence, the fraction
represented by the diagram.
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10 Describe using a sentence, the fraction represented by the diagram:
b F (4

4

\ €5

m FUEL

de

A0
wm

) Self Tutor
‘What fraction of the

S YT Y.l ToN X,

There are 8 cats in total, and 5 of them are black.

So, g of the cats are black.

11 What fraction of the dots are red?

1900060 boe
CY YoX Yo @O

®O
O®

12

‘What fraction of the children are:
a wearing a hat b not wearing a hat

¢ wearing glasses d wearing a yellow shirt?

a What fraction of the flowers are:
i in the vase ii lying on the table?

b What fraction of the flowers are:

i tulips 3\\% g | daisies?%

¢ What fraction of the tulips are in the vase?

d What fraction of the daisies are lying on the
table?
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ACTIVITY 1 DIVIDING SHAPES

In this online Activity we consider the properties of different shapes which Dslmfpl:sG

allow us to divide them into different numbers of equal parts.

In this Investigation we see how fractions are related to division.

What to do:

1 2 circular pies are shared equally between
3 people.

a Use the diagram to find what fraction of a pie each person receives.

b Copy and complete:
o — pies + ...... people = ...... of a pie each”.

2 3 baguettes are shared equally between 4 people.
a Use the diagram to find what fraction of a
baguette each person receives.
b Copy and complete:

“ e baguettes + ...... people = ...... of a
baguette each”.

3 Copy and complete:

numerator
denominator

HISTORICAL NOTE

The symbol for division - is called an obelus. It was first used by the Swiss mathematician

Johann Heinrich Rahn in his book Teutsche Algebra.
.— numerator

Notice how the division symbol looks like a fraction. —— < bar
“— denominator
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When we write a fraction, the bar indicates division. For example, g =3+4.

_Example 3 ) Self Tutor

o 4l .
Write F2 as a division, and hence as a whole number.

42 1
F_42'6
=7
EXERCISE 6B
1 Write as a fraction:
a 4+=5 b 147 ¢ 3=-10
d 8=9 e 2=11 f 12=13
2 Write as a division:
1 2 7 3 8 11
a3 b3 €3 d 3 R t %

3 Write as a division, and hence as a whole number:

20 27 55 7
a3 b 3 ST d

24 19 0 108
e 5 t 5 g 3 h =

A fraction which has numerator less than its denominator is called a proper fraction.

A fraction which has numerator greater than its denominator is called an improper fraction.

For example:

2. .
1s a proper fraction. @
5. . .
3 Is an improper fraction, @ @

When an improper fraction is written as a whole number and a proper fraction, it is called a
mixed number.

wl

ool on
Il
oo
+
Wl
I
—
+
Wb

For example, we can write g as the mixed number 1;.
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EXERCISE 6C
1 Decide whether each number is a proper fraction, an improper fraction, or a mixed number:
3 7 1 1
a ¢ b G <3 d 3-?;
11 8 2 40
¢ 3 f o s 4 h7

This diagram shows 3% pizzas.

a How many halves are there in

3% pizzas?

b Copy and complete: 3% = _2_

3 a Whatmixed number is represented by
this diagram?
b How many fifths are shaded?

¢ Copy and complete: ...... ==

h Describe the shaded region using a mixed number:

b

&
R

TASTY CHEESE

TASTY CHEESE

TASTY CHEESE

TASTY CHEESE
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II"|| Jl ol 4l (llullll o ;l"vf”" :] Bt A ! |IJIIII

2m

B Y A

3m

U ¢ M e
4m

Example i

Write 2% as an improper fraction.

) el Tutor

There are 6 thirds
in the 2 wholes.

1 1
25—2+§
6,1
=3t3 o °
= U
=z . =
2=§
6 Write as an improper fraction:
1 1 2 5 3
a 1Z b 25 . 3§ d 2E e 13
1 1 3 1 . 9
f 5§ g 65 h 2§ i 48 i 21—0

__Example 5[

Write % as a mixed number,

o) Self Tutor

13 12,1
211 '

S GG G
_al
_3Z

7 After the school picnic there were
17 quarter sandwiches left over.

a How many whole sandwiches can
be formed from the quarters?

b Once the whole sandwiches have
been formed, how many quarters are
left over?

17

¢ Copy and complete:
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8 Write as a mixed number;

4 9 11 16 19
a bZ < = d—5— e —
15 14 17 . 33 . 35
t 3 s 3 h = T I3

9 19 carrots are shared equally between 5 horses. How many carrots does each horse receive?
Give your answer as a mixed number.

10 Yiu Min cut 8 chillies into fifths.
a How many fifths did she have?
b Yiu Min added 11 pieces of chilli into one

saucepan, 22 pieces of chilli into a wok, and the
rest into a bowl to use later.

Copy and complete this table for the amount of
chilli in each container.

Improper fraction | Mixed number

saucepan

wok

bowl

We can place whole numbers on a number line. | | |

| |
0 1 2 3 4 5

We can also place fractions and mixed numbers on a number line by dividing the space between the
whole numbers into egual parts.

0 1 2 3 4 5 8 7 8 9 10 4 12 13
4 4 4 4 4 4 4 4 4 4 4 4 4 4
- . | L L | | [ | ! | L | | &
1 2 3 1 2 3 1 2 3 1
0 1 2 3 11 12 18 2 2b 22 28 3 3
W\—\/—/ aenn

1
4

%) Self Tutor

Pl 5 11 d 13 el We divide each whole
a ace 7 an 7 on a number line. into 7 equal parts.

b Hence write the numbers in ascending order.

each space is

e
—

~lw

ey

—

&
&~
r

b In ascending order, the numbers are ;, 1




FRACTIONS (Chapter 6) 109

EXERCISE 6D

1 Place each set of fractions on a number line:

2 3 3 5 1 3
a - d = 2 2 = B
; and ¢ b 5 and 5 <3 and 14
2 1 3 8 9 3
d 2 - 2 ° 2 2
3 and 23 e 5 and 5 f 3 and 28
5 9 1 11 1 6 12 2
g 1—0, E, and m h g, E‘, and 16 1 7, 7, and 2?
2 State the value indicated by each red dot:
a ! L . b g b ol v o Ly
0 1 0 1
€ o1 I L & i & | > d - | I & | & 1 |_=
0 1 0 1 2
@ liiiig T QR SO I
0 1 2 0 1 2 3
9 - =g . L, h 1 S SN N
2 4 3 4 5
2 4 6 .
3 a Place 13, = and 5 on a number line.

b Hence write the numbers in ascending order.

L 10
6’ 6

b Hence write the numbers in descending order.

E_*:i 'EQUAL FRACTIONS

Two fractions are equal if they describe the same amount.

L a Place 2%, , and 1% on a number line.

Equal fractions lie at the same place on the number line.

For example, we can represent the fractions %

and % by shading diagrams.

We see the same amount is shaded in each case,

2 4 2 4.
0 3<% 3 is shaded 5 is shaded
We can also observe this on a number line, since 4
§ and % lie at the same place. 0 ' % 1
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EQUAL FRACTIONS
Equal fractions lie at the same place along a fraction wall.
1
£ o
2 2
1 ! 1
3 3 3
A - L ]
4 4 4 4
2 5 1 4 1 i
6 6 6 6 6 6
= s g L £ L 1 4
8 '8 8 8 8 8 8 8
1 1 1 L 1 1 L 1 L
9 9 9 9 9 9 9 9 9
B T o B 5o [ [y s A ] ] S
12 12 12 12 12 12 12 12 12 12 12 12

For example, % and 12—2 lie at the same place on the fraction wall, so % = 122-
What to do:
1 Use the fraction wall to complete these equal fraction statements:
1" o 8 .. D [ 9
Ry ® 5% S s d 5=7%
2 Write down ten more pairs of equal fractions.
In the Investigation, you should have found that % == and % = %
Notice how these numbers are related:
1 2 8 2
2 4 12 3

This suggests that:

Multiplying or dividing both the numerator and the denominator by the same non-zero number
produces an equal fraction.

This rule allows us to write a given fraction with a different numerator or with a different
denominator, without changing the fraction’s value.
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Express with denominator 18:

o)) Self Tutor

22
36

wr Ol an

X 3

= {9 x2=18} =

{6 x 3 =18}

—
[

—
oo
=
o

22
36
222
T 362
_u
18

{36+ 2 =18}

EXERCISE 6E

1 Write a fraction equal to % by:

a multiplying both the numerator and denominator by 3
b dividing both the numerator and denominator by 2.

2 Write a fraction equal to 14—2 by:

a multiplying both the numerator and denominator by 5
b dividing both the numerator and denominator by 4.

3 Write % with denominator:

a 38 b 12 ¢ 16

4 Write 1;“0 with denominator:

a 20 b 30 ¢ 50

5 Write 1—22 with numerator:

a4 b 10 ¢ 16

6 Write with denominator 8:

1 1
= s [
a 4 b 2

7 Write with denominator 30:

b 4 ¢

. 5

g 1 h

Wi N
Tl ol

| e
[+ N

d 20

10
16

10

14
60

l; | =
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8 Write with denominator 60:

1 2 1 5 17
a3 5 € g d 5 ¢ %
9 Write with denominator 100:
1 1 4 9 7
a3 b 1 €3 d 1 ¢ %
13 17 . 34 . 61
"% g1 h % " 50 I 5%

Click on the icon to play a game where you must find equal fractions. Gt

LA LOWESTTERMs

A fraction is written in lowest terms or simplest form if it is written with the smallest possible
whole number numerator and denominator.

For example:

° g is in lowest terms.

+3
™
° 2 is not in lowest terms, since we can write it as 3 R
15 ’ 5° 15 5
T
+3
DISCUSSION
e How do we know whether a fraction is in lowest terms? <9
)
® L is not in lowest terms, since we can write it as i) 16 51
24 ’ 12° 24 12
b=y

» Is % written in lowest terms?

» If not, what do we need to divide both the numerator and denominator of -;;i- by, in
order to write it in lowest terms?
» How do we know that we are dividing by the correct number?

To write a fraction in lowest terms, we must divide both the numerator and denominator by their
highest common factor (HCF).
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Example 8

o) Self Tutor

Write in lowest terms: A fraction is in lowest

5 3 terms when its numerator

a %0 e and denominator do not

12 have any factors in
common, except 1 .
a Lo 2
20 12
_5+5 {HCFof5 _ 8:4 {HCFof8
205 and 20is 5} T 12+4  and 12is 4}
_1 _2
T4 T3
EXERCISE 6F
1 Write in lowest terms:

4 3 2 5 4

a3 ® 3 STy d 5 ¢ u

i 8 20 h 18 j 24 i 80
10 9 3 Gy 32 ! Too
ﬂ | E m .Q_é n iq o E
100 10 14 28 12

2 Which of these fractions is written in lowest terms?

6 3 10 14 7
2 > e p = £

A 8 B 12 < 21 20 E 28

3 Write, in lowest terms,
the fraction of solids
which are:

a cones
b spheres
¢ pyramids
d cylinders
€ prisms.

If you were offered g or 175 of a block of chocolate, which would you choose?

How can we compare the size of two fractions?
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If two fractions are written with the same denominator, we can compare their numerators.

<) Self Tutor

Use < or > to complete:

4 6
4 0 - < -
a 4<6, s 7<7

b 2%— written as an improper fraction is 1—5]-

4 g

13> 11, so =2

1
2"
5~ B

If two fractions have different denominators, we first write them with the same denominator.

Example 10 o) Self Tutor

Use < or > to complete:

We multiply the numerator and denominator of % by 2,

so that both fractions have denominator 10.

3_3x2_ 6
GRENGE E T
7 3 7
1— < E, SO g < Ta
EXERCISE 6G
1 Use < or > to complete:
5 7 4 3 8 13
a 12 ...... ']3 b 5 ...... g c 5 ...... —9"
11 3 19 1 28 5
d 7 ...... 17 e "4— ...... 5Z f F ...... 46

2 Keith and Caroline ate sushi for dinner. Keith ate 3% pieces of sushi. Caroline cut her sushi
pieces into thirds, and ate 8 of the thirds. Who had more sushi for dinner?

3 Use < or > to complete:

13 13 ;3 7
a = .. = b = ... = o, -

5 1 3 6 ¢ 1 8

5 1 2 5 4 5
d g ...... 5 e § ------ 6 f 5 ------ 6

13 6 15 1 1 33
9 5 g h I ...... 35 1 41 ...... ?
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1 .. L. .
4 Arnold spends 3 of his income on rent, and % of his income on groceries. Does he spend more

on rent or on groceries?

5 Trent and Meredith each own a cage of birds.
A 1\‘1‘5\ N i
| ‘~.J‘v—‘ T 7 L[

| Trent’s cage

et

) = s "
f SN,

- A
X
3

a What fraction of Trent’s birds are yellow?
b What fraction of Meredith’s birds are yellow?
¢ In which cage is there a greater fraction of yellow birds?

Meredith’s cage

6 Place each group of fractions on a number line. Use the number line to rewrite the fractions in

ascending order.

2 7
d 2§,§

22
9

Fraction of a can

5 7 3 5 12 1
A °© 35’
7 Rewrite each group of fractions in ascending order:
2 3 5 b 8 13 e 37
6’ 127 12 12° 12° 6 5’ 20° 20
8 Rewrite each group of fractions in descending order:
3 47 5.3 9 ¢ 2 1 3
10> 57 10 8’ 4’ 16 37 15° 5
9 Imogen kept a record of how much her cat Freckles ate Day
in one week. Mond
She recorded the fraction of a can of food that Freckles onday
ate each day.
4 Tuesday

a On which day did Freckles eat the most food?
b On which days did Freckles eat the same amounts Wednesday

of food?

Thursday
Friday

Saturday

Sunday

ol= Slo ois Bl oo miw i

10 Are improper fractions always larger in size than proper fractions? Explain your answer.
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Sam takes 3 pieces and Pam takes 2 pieces. Together, they have taken 5 pieces.

Sam has taken g Pam has taken % Together, they have taken g
I—== i - | -
3 2 B 5
8 * 8 = g

Having taken 3 pieces of garlic bread, Sam eats one of his pieces. He has two pieces remaining.

Sam took g He ate é— He has % remaining.

2
8

3 1
8 8

To add or subtract fractions with the same denominator, we add or subtract the numerators.
The denominator stays the same.

) Self Tutor

Find, giving your answer in lowest terms:
4 7 20 4 3 2 b5
& 5t C BB 3783
4 7 2 1 3 2 5
SN L5 b ;-3 € & 5's
447 _ B _3-2+5
) 5 -8
N oy _6
3 8
62 .
= m {HCF of 6 and 8 is 2}
-
4
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EXERCISE 6H.1

1 Find:
@ Fti b i3 € 53
d 3-% ¢ iti FEts
s 77 h gt ' EtE
2 Find, giving your answer in lowest terms:
" i3 b 543 ¢ 57
@ §a1] <333 ehe
Example 12 |
Find: 247+ 3 24+
=2+ 128
=2+
=2+1§
:33
3 Find:
a3+i+s b 2+t ¢ 5tz
d 1+2+2 e 41— f7+2+0

4 Rob is planting flowers in his garden. He planted % of the flowers on the first day, and % of

the flowers on the second day. What fraction of the flowers has he planted so far?

5 Spiros had % of a bag of fertiliser. He used 1% of a bag for his tomatoes. What fraction of
the bag of fertiliser is left?

6 Beth takes g of a bag of rice from her cupboard. She uses % of a bag in her recipe. She then

finds another % of a bag in her cupboard. How much rice does she have left?
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Exomple 13 | <) Self Tutor
Find: To add or subtract mixed
134 34 B 412 numbers, we can convert them
5 5 3 to improper fractions.
We write our answer as a
4 1§ 13 4 b A 1:‘2_ mixed number again at the end.
5 5 3
_8, 1 _12_5 o gon
_5+5 == 3 {4=12+3}
_ 8419 _12-5
- B 0
_ 27 0
B —E
2 1
=5 =23
]
7 Find:
2 2 3 1 2 3
2 5 5 2 7 1 7 3
8 Find:
4 5 2 5
a 1-5 b 3—1§ c 7—47 d 9—6—5

9 Leah wrote 1% pages of a story before dinner, and another 2% pages after dinner. How many
pages has she completed?
10 Sarah and Jane went apple picking. Sarah picked 1% bags and Jane picked 2% bags.

a How many bags of apples did they pick altogether?
b How many more bags did Jane pick than Sarah?

DISCUSSION

. . 2 4 2 4
Michael uses the method alongside to find 43 F 23. 43 + 23

e Does Michael’s method give the correct answer? =4+2+ % + %

e What advantages and disadvantages does Michael’s 6

method have? =6+¢
.. 2 4
e Can you use a similar method to find 45 - 23? — 6+ 1%
il
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ADDING AND SUBTRACTING FRACTIONS WITH UNEQUAL
DENOMINATORS

To add or subtract fractions with different denominators, we first write them with the same
denominator.
We then add or subtract the numerators.

_Example 14 | %) Self Tutor|

Find:
3 1 5 1
T $ 553
3 1 5 1
" 7w 53
_3x2_ 1 {writing g with 5 1x3 {writing % with
542 10 genominator 10} 9 3%3 " denominator 9}
o) || W] _5_ 3
TR 9 9
4 =2
10 9
EXERCISE 6H.2
1 Find:
1 1 1 2 5 1 1 1
a 371 ®5t3 €571 4373
1 1 4 3 19 2 13 5
¢ 371 AT 9 375 Rt
. 7 21 30 2 9 51 53 3
"R %7 ST DT
2 Find:
1 1 2 1 7 2
3 TFind, giving your answer in lowest terms:
1 1 7 1 2 7
3% ® %73 “3tm
5 4 1,1 3,5

L Lisa ate % of a cake, and Rebecca ate % of the cake. What fraction of the cake did the girls
eat between them?

5 Every day, Angus feeds his chickens % of a large tub of feed. If Angus’ tub is 1—90 full at the
start of the day, how much is left after he has fed his chickens?
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10

Fm ) Self Tutor

. 1 ]
Find 1Z —|—2-2—.

1 1
15 +25
5 5 " . g
=7+3 {writing as improper fractions}
~ 34 5%2  ryriting 2 with denominator 10}
17 2x2 2
5 10
=4t
=15
T4
e
= 34
Find:
1 3 1 1 2 9
a 1§+2§ b 35_25 ¢ 15+11—0
1 3 2 10 2 2

Samantha is an artist. She spends 3% hours on Saturday

painting a portrait, and a further 2% hours finishing it on
Sunday.
In total, how long did it take her to paint the portrait?

Paul spends 2% hours replacing door locks and 4% hours
replacing lights.
In total, how much time does Paul spend doing this work?

12% tonnes of earth must be removed to level a housing

block. A truck moves 6% tonnes in the first load.

How much earth still needs to be moved?

Anita and Melissa each have a can of soft drink. Anita drinks % of her can., Melissa drinks %
of her can.

a In total, how much soft drink have the girls drunk?

b In total, how much soft drink remains?
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, A FRACTION BY
A WHOLE NUMBER

S

The multiplication —§- x 4

means “4 lots of %”.

In total, we have shaded %

s
-

N~
2
5

(e[ %] {

Notice that 2 fifths x 4 = 2 x 4 fifths = 8 fifths

2 2 x4

X 4 =
5. 5

o] oo

To multiply a fraction by a whole number, the numerator is multiplied by the whole number.
The denominator stays the same.

Example 16 =) Self Tutor

Find:
3 1 5
a 7><2 b ZX20 [ §><6
3 1 5
a ?x2 b ZX2O c §x6
3 x2 _1x20 _5x6
T 4 T8
6 _ 20 _ 302
R T4 T 822
T4
EXERCISE 61
1 Find:
1 2 3 3
a §><2 b §><4 c 2—5><6 d 2Xﬁ
2 Find: _
a - x5 b %x12 c 2><15 d -2—><12
3 Find:
2 7 4
a§x5 b§><4 ¢ 7Tx= d5><7
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4 Find, giving your answer in lowest terms:

1 3 2 5
a1—0><2 I:b4><Té c3><§ dgxg

7 5 2 4
el—2x10 f6><E gﬁxw h6><E

[%
I

S

5

..v

To understand how much is needed, Erica imagines taking % out of each of the 4 whole pumpkins.

Erica has 4 pumpkins. Her
mother tells her they will

b cho

need % of the pumpkins to

make soup.

Erica realises that -?; of 4 pumpkins = % x 4 pumpkins = % pumpkins.

[ Example 17 | «) Self Tutor

Find: “of” means that
a % of 30 b g of 32 we multiply.
1 3 7

a g Of 30 b g Of 52
_1 _3
=+ %30 =2 %32
_ % _%
5 8
=6 =12

EXERCISE 6)
1 Find:

a Lof10 b Llof12 ¢ Lof20 d Lor30
2 3 4 6

e Lorag i Lof70 g - of 108 h Lor120
8 10 12 5

2 Find:

2 3 2 3

a 3 of9 b 3 of24 ¢ Zofd5 d % of3s
4 5 7 8

e 3 of2l f 2 of 54 g - of 120 h 2 of 72
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3 Find:
a % of 30 people b % of 35 drinks ¢ % of 40 g
d % of 38 lollies e % of 60 minutes f g of $40

4 Viktor played 15 games of tennis for his school team. He won one
third of them. How many games did Viktor win?

5 Ling had $900 in her bank account. She spent one fifth of her
money on a new badminton racket. How much did the racket
cost?

6 Evan had 96 tomato plants in his greenhouse. While he was on
holidays, one eighth of the plants died.

a How many plants died?

b What fraction of the plants were still alive?

¢ How many plants were still alive?

7 55 passengers were on the bus one morning. Two fifths of the passengers were school children.
How many school children were on the bus?

8 Richard spent three quarters of his working day installing computers, and the remainder of the
time travelling between jobs. If his working day was 9 hours, how much time did Richard
spend installing computers?

9 A business hired a truck to transport boxes of equipment. The total weight of the equipment
was 3000 kg, but the truck could only carry g of the weight in one load.

What weight did the truck carry in the:
a first load b second load?

QUICK QUIZ

MULTIPLE CHOICE QUIZ *

REVIEW SET 6A

1 What fraction of the diagram is shaded?
b

<
b
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2

11

12

What fraction of the cars in this car park are blue?

0

Write as a fraction:

a 6+11 b 1519
Write as a mixed number:
9 13 35
a ¢ b 5 Ol
Write with denominator 12:
5 2 10
a3 ® 3 € %
Place each pair of fractions on a number line:
1 4 4 11 6 4
a g and 6 b g and ? [+ -7- and 17
Use < or > to complete:
6 3 19 3 4 22 2
a 1_0 ...... E b ""7_ ...... 27 ‘ g ...... % d 55 ------
Find:
12 8 8 9 3 1 1 1
Find:
4 3 5
a 3 X 2 b R 24 < 5 % 3
Find:
a %of$200 b 20f100g < gof5ﬁcm

An athlete runs % of a 20 km race in the first hour and % in the second hour.

What fraction of the race has he completed?

a

b How far has he run?

¢ What fraction of the race does he still have remaining?
d

How far away is the finish line?

Answer the Opening Problem on page 100.
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REVIEW SET 6B

1 Copy this circle and shade g of it.

2 a Whatmixed number is represented by this '
diagram?
b Write the mixed number as an improper /\/\ /\/\ /\/\

fraction.

t
one quarter of the days. On how many days did it ‘:
rain?

3 V:rite%oas a division;an;;z hence as a v:ho;? number: Z %///’/ /// / ///////////////Z ///7////
& Sarah went on a holiday for 20 days. It rained on //o é/{ / % I" ////%/

i

"'\“C / ."‘

LOOKOUT
5 Write as an improper fraction:
5 3 2
6 Write in lowest terms:
2 25 60
v T €5
7 Rewrite each set of fractions in ascending order:
4 7 2 5 19 5
s ® 15 o3
8 Find:
3,4 1 3 11, 14

9 At a barbecue, Adam ate 5% sausages, and Jill ate 3% sausages.

a Write each of these numbers as an improper fraction.
b How many sausages did Adam and Jill eat in total?
¢ How many more sausages did Adam eat than Jill?

10 Kanlin works at a fast food restaurant. He worked for 52— hours on Monday, and 3% hours
on Tuesday.
a How much longer did he work on Monday than on Tuesday?
b How long did he work in total for the two days?
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11 Find:
3 2 7
a 3><4 b ’7X21 ¢ 8><E

12 Judy has to write 60 Christmas cards to send to her friends and family. She writes % of

them on Monday.
a How many cards did Judy write on Monday?
b How many cards does she still need to write?

¢ Judy writes % of the remaining cards on Tuesday.

i How many cards did she write on Tuesday?
ii How many cards does she still need to write?
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OPENING PROBLEM T L

When Taniya takes 8 steps, she moves a distance of 6.8 m.

Things to think about:
a Between which two whole numbers is the value 6.8?

b How can you write 6.8 as a fraction?

¢ Taniya would like to know what distance she moves with each step.
i What calculation does Taniya need to perform?
ii What distance does Taniya move with each step?

d What distance would Taniya move if she took 45 steps?

We have seen how fractions can be used to describe values between the whole numbers. These
values can also be described using decimal numbers by extending our place value system.

In this Chapter we will explore the relationship between fractions and decimal numbers, and learn
how to perform operations with decimals.

NI DECIMAL NUMBERS

In our number system, we write whole numbers using digits in different place

72
value columns. '% 3
To the right of the units place, we write a decimal point. This separates the % 'g 2 2
wholes on its left from the fractions on its right. S|&8|2|8
3(1/8|14

Every place value is % of the value of the place value to its left. So, the place values to the right

of the decimal point are tenths, hundredths, and thousandths.

Whole number part | | Fraction part
: HRBE
Ik =188
5|8 E o &

w
28|, z|E| 8|88
FIEIHEIEIIEIE

814 il 8

The number 84.73 has 8 tens, 4 units, 7 tenths, and 3 hundredths.

It is read as “eighty four point seven three”.

m ) Self Tutor If the whole number part

5 B is zero, we write 0 in
Write in words: a 0.37 b 11.407 (it o oo (sl et

a 0.37 is “zero point three seven”.
b 11.407 is “eleven point four zero seven”.
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DISCUSSION

e Why do you think we write 0.37 instead of .37?

e Are the numbers 1.5 and 1.05 the same?

e Are the numbers 1.5 and 1.50 the same?

s In what situations would we write 1.50 instead of 1.5?

EXERCISE 7A

1 Write as a decimal number:

a eight point three seven b zero point four nine
¢ twenty one point zero five d seventy point six one
e nine point zero zero four f thirty eight point two zero six

2 Write in words;

a 0.6 b 045 ¢ 0.908 d 8.3

e 11.7 f 6.08 g 20.15 h 96.02

i 5.864 j 34.003 e 7.581 I 60.264
3 Between which two whole numbers does each decimal number lie?

a 5.7 b 134 ¢ 9.8

d 6.27 e 19.76 f 32.09

g (.46 h 111.05 i 8.506
4 State the number of decimal places in these decimal numbers:

a 9.1 b 3.26 c 17.2 /

The “number of

d 47.94 e 2507 f 57.813 decimal placcs” is the

g 34.0 h 13.80 i 23.006 number of digits after
the decimal point.

| Example 2 [ =) Self Tutor

Write in a place value table and as a decimal number:
. 4 9
a 8 units and 7 hundredths b 23+ 0 + 1000
=
2l |g|E
— =
S - O g
2|8 &8 3
S|E13/5| 8|8 .
Number 8| 8|2 8|2 |E| Decimal number
a | 8 units and 7 hundredths 8 07 8.07
4 9 C
b 23+E+m 2(3 4(01(9 23.409
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5 Write in a place value table and as a decimal number:
a 8 tenths b 4 hundredths
3 thousandths d 7 tens and 8 tenths
5 units and 6 hundredths f 9 thousands and 2 thousandths
2 hundreds, 9 units, and 4 hundredths h 8 thousands, 4 tenths, and 2 thousandths

- @ 0O n

6 tens, 8 tenths, and 9 hundredths

6 Write in a place value table and as a decimal number:

8 3 1 2 8 4
6 9 9 5 6 7 7
7 State the value of the digit 3 in:
a 325.9 b 6.37 ¢ 32.098 d 0.953
e 43.444 f 82.738 g 3874.9 h 4.843
8 State the value of the digit 5 in:
a 18.945 b 596.08 ¢ 4.597 d 94.857
e 5948.26 f 275.183 g 0.0504 h 0.005
| Example 3 | «) Self Tutor
Write 5.706 in expanded form.
Emog =54 4 9 6
5.706 =5+ 15+ 755 * To00
= pwh 0
=0t 70 T 1000
9 Write in expanded form:
a 54 b 14.9 ¢ 2.03 d 32.86
e 1.308 f 3.002 g 0.952 h 4.024
i 20.816 i 9.008 ke 808.808 I 0.064
10 Write as a decimal number:
6 4 3 8 9
@ 1 b % 1w ¢ 5T 000
9 7 5 3
ST ¢ Tom F 2+ 5+ om0
3 7 5 2 . 5 6 8
S 4+1—06+m h 6+E+ﬁ 1 -1-0-+m+m
R 2 3 3 8 6 2
! 1506 T 10000 k 100 ' 10000 I 000 " 100000
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~Examplc 4 [N ) Scif Tutor

Write S as a decimal number.

1000
|_ The cancellations 0 show
3 30 N 9 that we have divided
1000 . 1000 1000 both the 'numerator and

denominator by 10.

_ 3,9

100 ~ 1000

= 0.039

|—=————= —

11 Write as a decimal number:

3 15 23 65
ST b W T T
79 117 83 307
00 t o0 9 To00 R 000
12 Write as a decimal number:
5 91 137 34
a 13Tﬁ b lﬁ < QW d SW
27 384 4068 5172
¢ % T 9 To00 Too
13 Write as a fraction with denominator 100:
a 0.07 b 0.10 ¢ 0.28 d 045 e 0.61
14 Write as a fraction with denominator 1000:
a 0.009 b 0.010 ¢ 0.038 d 0.217 e 0.806
- TALKING MONEY

In decimal currencies, each major unit is divided into 100 minor units. For example, one dollar
is divided into 100 cents.

Suppose you have 12 dollars and 85 cents. This amount is 12% dollars, which we write as
$12.85.

We would not say this value as the decimal “twelve point eight five dollars”, but instead say
“twelve dollars eighty five”.

What to do:
1 Write in dollars using a decimal point:
a one dollar thirty cents
¢ forty five cents

b ten dollars ninety five cents
d thirty seven dollars eight cents

2 Write down how you would say:
a $6.50 b $11.05 ¢ $18.95 d $32.14

3 Discuss other variations you might hear people say.

4 Do you think these ways of writing and saying values are most efficient?
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AL NUMBERS ON A NUMBER LINE

We can place decimal numbers on a number line in the same way as we do whole numbers and
fractions. We divide each interval according to the place value of the last decimal place.

_Example 5| <) Self Tutor

What decimal numbers are at A, B, C, and D?

RSy B C D
[ i Aol I » : ]
0 0.5 1 1.5 2 2.5 3 3.5

Each division on the number line represents 0.1.
A=07 B=13, C=21, and D=32.

EXERCISE 7B

1 What decimal numbers are at M and N?

LT . . b N M
S0 z 1 2 ' = 3
c M N d M N
gt vl b Ty 1l o ._[_l_l_l_l_]._.l_‘_l._l_.l_l_l_l_l_‘_l._u_l_.
6 7 8 11 13
e - ||-|IZI| ped oy byl ...|I;]| Ly o f Lh MJ [ ! | I l
15 16 17 21 22 23
2 Copy each number line and mark on it the given numbers:
- — - - PRINTABLE
a A=16, B=25 C=29, D=41 NUMBER LINES
i | IIIIII 1l | i | i | 1.1 ' 1 | L1 | ] | 1 1 1 ] |=_
0 1 2 3 4 5
b E=137 F=16.5, G=15.0, H=14.2
-l RN YRN I (NN WUNTSSTUNS (LSS TN SNTUSSURFRTE S UTSST ST | SN TS MU SO | >
13 14 15 16 17

=) Self Tutor

What decimal numbers are at A, B, C, and D?

Each division on the number line represents 0.01.
A =243, B=251, C=257, and D = 2.62.
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3 What decimal numbers are at P, Q, and R?

. g R b 0 R »
16 N N 1.7 23 N T o4
P R
¢ _‘_J_-KI;I -EI ||-8|.| il d -l gl T 1 g -
3 3.1 3.2 7.6 7.8
e i '?I!lll-:ll< ||Q- | |||1}|l| f Lty |f Liisgipe] |-13||| | |9|
11.6 11.7 T 118 11.9 13.7 = L4 14

4 Copy each number line, and mark on it the given numbers:
a A=1461, B=478, C=4.83 D=4.97

bewa o by v D g B 1y i 1y T ST TSSO TR S LS T N

16 47 48 4.9 5.0 5.1

b E=1062, F=10.79, G=10.35, H=10.46

- I O VI O I AT |||-’||||51|||--||]|--|||.._._
10.3 10.4 10.5 10.6 10.7 10.8

a ST | I I I I | ! Jreic
5 5 ua N 9 19 L 12 13 14
i0 10 10 10 10 10 10 10 10 10

b -« L I I I | l | | g
A7 A8 49 50 SL B2 83 54 55 56
100 100 100 100 100 100 100 100 100 100

El|  ORDERING DECIMAL NUMBERS

We can use a number line to help order decimal numbers.

1.7
é_llJ||-||-i||-|||-1|I-||.||||-I|-1|| e e b 0 Vi |I1-u| il ..,,..1'- il
1 11 1.2 1.3 14 1.5 1.6 1.7 1.8 1.9 2

As we look from left to right, the numbers are increasing.
So, 1.08<1.25< 1.7 < 1.89 [ —— thﬁ

> means “is greater than”

1.08 1.25

To compare decimal numbers without having to construct a number line, we compare digits starting
with the highest place values.
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"~ Example 7 ) Self Tutor
|

Insert >, <, or = to make each statement true:
a 0.30500.35 b 0.883 [10.88 ‘

a Each number has 0 units and 3 tenths. I
0.305 has less hundredths than 0.35.
So, 0.305 < 0.35

b FEach number has 0 units, 8 tenths, and 8 hundredths.
0.883 has more thousandths than 0.88.
So, 0.883 > 0.88

EXERCISE 7€
1 a Place the numbers 2.34, 2.4, 2.26, and 2.3 on this number line.

2.2 2.3 2.4

b Hence write the numbers in ascending order.

2 a Place the numbers 4.02, 4.12, 4.1, 4.01, and 4.2 on this number line.

| =
4 4.1 4.2

b Hence write the numbers in descending order.

3 Insert >, <, or = to make each statement true:

a 07008 b 0.06 O 0.05 ¢ 020019

d 501051 e 0.81 00 0.803 f 250250

g 0.304010.34 h 00300.2 i 6.050 60.50

j 0.2900.290 k 5.0105.016 I 1.1501.035

m 21.021 OJ 21.210 n 8.09 1 8.090 o 0.904 0 0.94
4 Write in ascending order:

a 08,04, 06 b 04,0.1,09

¢ 0.14, 0.09, 0.06 d 0.46, 0.5, 0.51

e 1.06, 1.59, 1.61 f 2.6, 2.06, 0.206

g 0.095, 0.905, 0.0905 h 15.5, 15.05, 15.55
5 Write in descending order:

a 09,04,03,0.8 b 0.51, 0.49, 0.5, 0.47

¢ 0.6, 0.596, 0.61, 0.609 d 0.02, 0.04, 0.42, 0.24

e 6.27, 6.271, 6.027, 6.277 f 0.31, 0.031, 0.301, 0.311

g 8.088, 8.008, 8.080, 8.880 h 7.61, 7.061, 7.01, 7.06
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6 Shana threw a shot put 5 times. The distances thrown were:
411m, 4.08m, 44m, 41m, 4.0lm
Write these distances in order from shortest to longest.

7 This table shows the lap times of a motorcycle racer. 'Ep Time (seconds)
Write the lap times in order from slowest to fastest. 1 47.045
2 46.980
3 47.009
4 47.103
5 46.982

 DECIMAL NUMBERS

We are often given measurements as decimal numbers. For example, my digital bathroom scales
tell me I weigh 59.4 kg. In reality I do not weigh exactly 59.4 kg, but this is an approximation of
my actual weight. My weight has been rounded to one decimal place.

We round off decimal numbers in the same way we do whole numbers. We look at values on the
number line either side of our number, which have the required number of decimal places. We
round our number to the value which is nearer.

For example, suppose we want to round the numbers below to one decimal place.

a1 ! s . & 4 L e - R means
1.2 123 125 1.28 1.3 “is approximately equal to”,

e 1.23 is nearer to 1.2 than 1.3, so we round down.
We write 1.23 ~1.2.

e 1.28 is nearer to 1.3 than 1.2, so we round up.
We write 1.28 ~ 1.3.

e 1.25 is midway between 1.2 and 1.3. In this case we
choose to round up. So, 1.25~1.3.

Examplie 8 o) Self Tutor
Round to 1 decimal place: “Rounding to 1 decimal

a 3.26 b 5.73 place” means rounding
to the nearest tenth.

a J3.26 lies between 3.2 and 3.3.
It is nearer to 3.3, so we round up.
So, 3.26 ~ 3.3

b 5.73 lies between 5.7 and 5.8 .
It is nearer to 5.7, so we round down.
So, 5.73 ~ 5.7
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DISCUSSION

When rounding whole numbers, we used this rule:

To round to a particular place value, look at the digit in the place value to the right of it.
e If this digitis 0, 1, 2, 3, or 4, we round down.
e If this digitis 5, 6, 7, 8, or 9, we round up.

Can this rule also be used to round decimal numbers?

EXERCISE 7D

1 Look at the number in bold. Write down which of the outer two numbers it is nearer to, or
write “midway” if it is midway between them.

a 2.6, 2.63,2.7 b 4.1,4.16,4.2 ¢ 0.3,0.35 04
d 5.9, 5.928, 6.0 e 18.2, 18.253, 18.3 f 11, 11.05,11.1
2 Round to 1 decimal place:
a 243 b 3.57 ¢ 4.92 d 7.75 e 0.639 f 4.274
2 Round to the nearest tenth:
a 1.52 b 7.16 ¢ 0.08 d 6.473 e 8.95 f 13.205
Example 9 =) Self Tutor
Round to 2 decimal places: “Rounding to 2 decimal
a 2.584 b 17.945 places” means rounding

to the nearest hundredth.

a 2.584 lies between 2.58 and 2.59.
It is nearer to 2.58, so we round down.
So, 2.584 =~ 2.58
b 17.945 lies between 17.94 and 17.95.
It is midway between them, so we choose to round up.
So, 17.945 =~ 17.95

4 Look at the number in bold. Write down which of the outer two numbers it is nearer to, or
write “midway” if it is midway between them.

a 4.62, 4.626, 4.63 b 9.11,9.113, 9.12 ¢ 12.37,12.375, 12.38
5 Round to 2 decimal places:

a 4.236 b 2.731 ¢ 5.625 d 10.006

e 4.377 f 6.5237 g 1.0871 h 26.3047

6 a Between which two whole numbers does the number 4.6 lie?
b Round 4.6 to the nearest whole number.

7 Round to the nearest whole number:
a 3.7 b 6.1 c 7.48 d 12.63 e 21.082 f 45.512



DECIMALS (Chapter 7) 137

10

1

12

Round 0.486 to:

a 1 decimal place

Round 3.789 to the nearest:
a whole number

Round 5.1837 to;
a the nearest whole number

b tenth

¢ 2 decimal places d

Round:
a 3.87 to the nearest tenth

¢ 6.09 to 1 decimal place d

€ 2.9467 to 2 decimal places

Round each value to the accuracy given:

a Frank’s cat weighs 4.327 kg. {1 decimal place}
b The maximum temperature today was 32.694°C.

{1 decimal place}

¢ The tree in Tina’s backyard is 2.9381 m high.

{2 decimal places}

d Nick swam 100 m in 86.825 seconds.
{whole number}

b 2 decimal places.

¢ hundredth.

1 decimal place
3 decimal places.

4.3 to the nearest whole number
0.461 72 to 3 decimal places
0.17561 to 3 decimal places.

We have seen that decimals and fractions can both be used to describe values between whole
numbers.

Since the decimal places correspond to tenths, hundredths, thousandths, and so on, we can easily
convert decimals into fractions whose denominators are powers of 10.

We can then look to write the fraction in lowest terms.

Example 10 o) Self Tutor
Write as a fraction or mixed number in lowest terms:

a 0.7 b 0.72 ¢ 2175
a 071 b 0.72 ¢ 2175
:1702_0:_42 =2+%§%
L =2+
:2276
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EXERCISE 7E

1 Write as a fraction or mixed number:

a 0.1 b 0.9 ¢ 0.19 d 0.67

e 0.07 f 0.191 g 0.523 h 0.049

i 4.3 j 6.13 k 0.011 I 5.271
2 Write as a fraction or mixed number in lowest terms:

a 08 b 0.5 ¢ 0.26 d 0.35

e 0.25 f 0.106 g 0.015 h 0.075

i 0.125 j 7.6 k 4.56 I 3.95

We have already seen how to convert fractions with denominators 10, 100, and 1000 into decimal
numbers.

For example:
4 57 129
° 1—0_0.4 ® -1-@_0.57 ° m—0.129
If the denominator is not a power of 10, we can sometimes write the fraction so that the denominator

is a power of 10.

| Example 11 | ) Self Tutor

Write as a decimal: When we multiply the
3 b 7 23 numerator and denominator by
L 1 20 ¢ 125 the same number, we do not
change the value of the fraction.
3 7 23
<= ® AT
_3x2b _ Tx5 _ 23«8
T 4x25 T 20x5 T 125x 8
_ 1 _ 3 _ 181
100 ~ 100 1000
=0.75 =0.35 =(0.184
EXERCISE 7F
1 Write as a decimal:
8 21 4 319 83
° 1 © 10 ¢ 1% T ¢ 21

2 By what whole number would you multiply the following, to obtain a power of 10?7
a 2 b 5 ¢ 4 d 20 e 25
f 50 g 125 h 8 i 40 j 250
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3 Write as a decimal:

1 2 1 3 17 9
a = b = = - - =
2 5 ¢ 4 d 20 ¢ 20 t 25
21 13 . 138 91 11
S % h % - I %0 K 2% ' 5o
9 9 3 3 21
™ 5 "o ° 3 P 53 a Ty ST
4 Copy and complete these conversions to decimals: You should remember
a 1_ the decimal values of
2 U these fractxons
1 2 3 4
b BT e s 5= e s 5= e s op = e
¢ 1 2 _ 3 _
4 = eaeeae Py 4 — csaese 9 4 = reeres
1 2 3 4
d 3= ;g = s g = S5 e ,
5_ 6 _ 7
g = sy T e s g =
. . 7 13 18 .
5 a Write the fractions 0’ 56’ and 5= as decimals.
b Hence write —, 0.63, —=, 0.74, and 2—5 in ascending order.
6 Write as a decimal:
a 2 kg b 2t g ¢ 43 hours
5 2 4
7 9 7
d 35 @ e 255 tonnes f 7§ L

To add or subtract decimal numbers, we write the numbers under one another so the decimal points
and the place values line up. We then add or subtract each column, working from right to left, in
the same way as for whole numbers.

Example 12 o) Self Tutor
We write (J on the end of

Find 3.84 4 0.372 3.84 so that both numbers
have the same number of
decimal places.

3 .
+ 40 4
4 .

N | W oo

4
7
1

NN D
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EXERCISE 7G

1 Find:
a 04405 b 0.6+2.7 ¢ 0.9+0.23
d 0.6440.09 e 0.57+0.96 f 3.04+4.78
g 15.79 +2.64 h 04+03+4 i 0.009 + 0.435
i 0.261 4 2.948 lk 0.03+0.697 I 0.3+0.9+0.65
m 0.414+0.1240.6 n 71+24+3.81 o 0.95+1.638 + 8.78
Example 13 | <) Self Tutor
Find: a 26.9—-9.5 b 5—-2.32
a loleg 9 b iz 9109
9.5 — 2.3 2
1 7.4 2.6 8
2 Find:
a 58-24 b 87-3.5 ¢ 9.65—4.2 d 0.86—0.34
e 1.75-041 f 16.42—-3.3 g 1.7-0.9 h 23-08
i 42—-38 i 2—-0.6 k 4—-1.7 I 3—-0.74
m 45— 1.83 n 2-0.57 o 10-—3.06
3 Find the sum of:
a 31.1, 8.4, and 4.7 b 3.56, 1.12, and 9.7
¢ 1.01, 0.101, and 10.1 d 4, 4.004, 0.044, and 0.404
4 Subtract:
a 29.5 from 35.6 b 1.3 from 23.48 ¢ 6.08 from 7.1
d 3.7 from 171.2 e 9.67 from 68.3 f 8096 from 10.11

5 John gets $5.40 pocket money, Pat gets $3.85, and Jill gets $7.85. How much pocket money

do they get altogether?

6 Helena is 1.75 m tall and Fred is 1.38 m tall. How much taller is Helena than Fred?

7 At a golf tournament, Janet’s first two shots travel
132.6 m and 104.8 m. How far has the ball travelled

in total?

8 Jeff went trout fishing and caught five fish. Their
weights were 10.6 kg, 3.45 kg, 6.23 kg, 1.83 kg, and

5.84 kg. Find the total weight of the five fish.

9 Three pieces of timber measure 2.755 m, 3.084 m, and

7.24 m. Find the total length of the timber pieces.
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10 Elizabeth bought items costing $10.85, $37.65, $19.05, and $24.35.
a How much did she spend in total?
b How much change will she receive from $100?

H| LTIPLYING BY POWERS OF 10

When we multiply a whole number by 10, each digit moves one place to the left.

Since 10 tenths make 1 unit, 10 hundredths make 1 tenth, and 10 thousandths make 1 hundredth,
the same is true for decimal numbers.

o &
2 £ 3
(] @ (5] =
g, 5 23 &
5.9 .1 23 59.123 x 10 = 591.23
5 9 1.2 3

This has the effect of moving the decimal point one place to the right.
When multiplying by 10, we move the decimal point one place to the right.
Since 100 =10x 10, and 1000 = 10 x 10 x 10, we conclude that:

e When multiplying by 100, we move the decimal point two places to the right.
e When multiplying by 1000, we move the decimal point three places to the right.

If necessary, we use a zero to fill an empty place value.

| Example 14 | ) Self Tutor

Multiply 2.14 by:
a 10 b 100 ¢ 1000
a  214x10 b 2714x 100 ¢ 2140 1000
=214 =214 — 2140

EXERCISE 7H
1 Multiply by 10

a 25 b 6.3 ¢ 0.2 d 0.01 e 0.238 f 60.6
2 Multiply by 100:
a 6.7 b 9.2 ¢ 0.7 d 0.54 e 704 f 0.05798

3 Multiply by 1000:
a 74 b 16.2 ¢ 08 d 0.38 e 6.75 f 0.0824
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4 Copy and complete this table of multiplications. Number | x10 | x 100 | x 1000
a| 0.009
b| 012
€ 0.5
d 4.6
e | 19.07
5 Complete these products:
a 9x... = 900 b 33x.... =330 € 34x ... =34
d 0.02x...... = e 0.003 x ...... =0.03 f 5.64x%.... = 5640

6 An ice cream costs $2.80. Find the cost of®

a 10 ice creams b 100 ice creams
7 A baseball weighs 0.147 kg. Find the weight of:

a 10 baseballs b 100 baseballs

¢ 1000 ice creams.

¢ 1000 baseballs.

DIVIDING BY POWERS OF 10

When we divide a whole number by 10, each digit moves one place to the right.

The same is true for decimal numbers.

o 2

£ %

w 8 §

x 2 =3 %

88 8232
5 9.1 2 58.12+1(]=5.912

NN\

5.9 1 2

This has the effect of moving the decimal point one place to the left.

e When dividing by 10, we move the decimal point one place to the left.
e When dividing by 100, we move the decimal point two places to the left.
e When dividing by 1000, we move the decimal point three places to the left.

" Example 15 | ) Self Tutor

Divide 60.9 by:

a 10 b 100 ¢ 1000
(Al i
a  609+10 b 60.9+ 100 ¢ 60.9+ 1000
= 6.09 = 0.609 e p—

= 0.0609
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EXERCISE 71
1 Divide by 10:

a 2 b 6.3 ¢ 0.82 d 0.01 e 54.02 f 606
2 Divide by 100:
a6 b 9.2 ¢ 0.7 d 53 e 166 f 300.7
3 Divide by 1000:
a7 b 6.2 ¢ 56.1 d 499 e 70.15 f 6854.9
4 Copy and complete this table of divisions. Number | =10 | =100 | = 1000
a 8
b 4.6
< 50
d| 19.07
e| 2314
5 Complete these divisions:
a 6+.. =0.6 b 33+....=0.33 ¢ 34+..... =0.34
d 0.2+... = 0.002 e 49+ ... =019 f 6341+ ... = 0.6341

6 A family of 10 elephants eats 914 kg of food in a day.
Find the average amount eaten by each elephant.

7 A prize of $27 565 is divided equally between 100 people.
How much money does each person receive?

8 A farmer grows 1000 pumpkins for Halloween. Their total
mass is 6284 kg.
Find the average mass of each pumpkin.

We know that 3 x 4 means “4 lots of 3” whichis 3+3+3+3=12.
In the same way, 3.6 x 4 means “4 lots of 3.6” whichis 3.6 + 3.6+ 3.6+ 3.6.

3.6
3.6
3.6

+ 3.6

1 4.4

So, 3.6 x4=144
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INVESTIGATION

In this Investigation we look for a relationship between the multiplication of a decimal number
and a whole number, and the corresponding multiplication of two whole numbers.

What to do:
1 a Use repeated addition to find 1.9 x 3.
b Use column multiplication to find 19 x 3.
What do you notice?

2 Use repeated addition and column multiplication to find these products:
a 1.7x2 and 17x 2 b 24x3 and 24 x 3
€ 026 x4 and 26 x4 d 037x5 and 37 x5

3 Can you explain the relationship between each pair of products in 1 and 27

When a decimal number is multiplied by a whole number, the result has the same digits in the same
order as the corresponding multiplication of two whole numbers.

To explain this, consider 3.6 x4 and 36 x 4.

[N

Using column multiplication, 36 x 4 = 144

=X
>
SN N

36 36
0 5° 3.6><4-—10><4

_ 36x4
10
_ 14
10
=144

Now 3.6 =

{using the column multiplication}

So, to multiply a decimal number by a whole number, we first convert the decimal number to a
fraction with a denominator that is a power of 10,

o) Self Tutor

Find: a 7Tx28 b 862x3
a 7x28 b 8.62x3
o 28 2 8 __ 862 8 6 2
_7XE X g T _T(T(TXB' X 3
_Tx28 1 9 6 _862x3 2 5 8 6
10 100
_ 19 _ 2586
T 10 100
=19.6 = 25.86
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EXERCISE 7)J

1 Find;
a 0.7x3 b 08x4 ¢ 0.5x5H d 8x0.9
e 0.03x2 f 7x0.07 g 4x0.05 h 6 x0.008
2 Find:
a 21x6 b 5x1.2 ¢ 48 x4 d 7.2x9
e 17.3x5 f 325x6 g 9x30.7 h 134.8 x2
3 Find:
a 023x3 b 087x4 ¢ 0.29x8 d 142x3
e 405x9 f 2.77x8 g 3.64x7 h 14.25 x4
4 Find:
a 13x0.2 b 17x0.3 ¢ 22x0.5 d 04x36
e 42x0.9 f 15 x0.03 g 37x0.06 h 24 x0.05
| Example 17 | o) Self Tutor
Find: 3.7 x 23
3.7x 23 3 7
= ‘i’—g X 23 A S
141 1
_ 37x23 1
T + 7 4 0
_ 851 8 5 1
10
= 85.1
5 Find:
a 1.6x12 b 39x15 ¢ 84x21
d 10.7x 18 e 35.1x26 f 0.83 x14
g 508 x19 h 9.35 x 42 i 17.14 x 35

6 A building has 7 storeys. Each storey is 2.8 m high. Find the height of the building.

7 Dawn can sew a skirt hem in 10.4 minutes. How long
will it take her to sew nine skirt hems if she works at
the same rate?

8 23 students went on an excursion. Their bus tickets
cost $4.35 each. Find the total amount paid.

9 Find the total weight of 75 boxes of muesli bars if
each box weighs 0.18 kg.




146 DECIMALS (Chapter 7)

ACTIVITY:2. " ESTIMATION

When we multiply a decimal number by a whole number, it is important to think about what
answer to expect. An estimate can warn us of an error we may have made.

We can estimate the product by rounding the decimal to the nearest whole number.
For example, 12 x 3.9 =~ 12 x 4, so we expect the value of 12 x 3.9 to be close to 48.
What to do:

1 Estimate the following products, then use your estimate to choose the correct answer.

a 4387Tx6=...
A 263.22 B 26.322 € 2.6322 D 2632.2
b 150x28=...
A 42 B 42 € 420 D 4200
€ 7234 x11=...
A 795.74 B 79.574 € 7.9574 D 0.79574
2 a Estimate the product 17 x 3.1

b

Will your estimate be more or less than the actual value? Explain your answer.

DIVIDING DECIMALS BY
A WHOLE NUMBER

We divide a decimal by a whole number using the same method we previously used for whole
numbers:

e We divide each place value in turn, starting with the highest.
e If a digit is too small to be divided on its own, we exchange it in the next column.
e We place the decimal point in the answer directly above the decimal point in the question.

=) Self Tutor

Make sure the decimal

. . |
Find: a 464=4 b 5988 points line up!
a 1.1 6 b 0 ; 6 6
e g[507278
464 +~4=1.16 5.28 - 8 = 0.66

EXERCISE 7K

1 Find:
a 96+3 b 75=+5 ¢ 0.72+9 d 1263
e 3577 f 4347 g 8l.6+4 h 0315=7

i 24168 ] 67.14+3 k 7.224 =8 I 8.046 -6
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Example 19 %) Self Tutor Sometimes we need to

Fi write extra zeros at the
ge end of the decimal number
a 6.3+5 b 354 we are dividing into.

a 1.2 86 b O‘.S 75
561330 1[375%2
6.3+5=1.26 3.5 +4=0.875
2 Find:
a 53=-2 b 615 ¢ 23.4+4 d 12412
e 348 f 59+4 g 917+4 h 26.1=8

3 A 10.75 kg tub of ice cream is divided equally among 5 people. How much ice cream does
each person receive?

4 Simone bought 4 kg of bananas for $9.16. How much did each kilogram of bananas cost?

5 Ingrid completed 8 laps of a bicycle circuit, which was a total distance of 26.8 km. Find the
length of each lap.

6 Use division to attempt to write the following fractions as decimal numbers:

1 2 4 1
a3 b3 €3 d
Discuss your results.
TI I: I

A CROSSWORD

1 232x4 13 6.3x7

3 1725+5 15 0.6 x 100 *

5 291.6+6 16 906 + 1000

7 528443021 17 0.32x8 i [ 2 T ‘

8 0.036x1000 18 80.39 — 21.59 ) 6-r L

9 11.59 —7.25 19 093x9
10 38.1-+ 10 7 ' 8
11 18.36 + 9.04 - — : —
Down 10

1 12.74—2.89 12 17.92 x 4 —

2 28.16x3 13 0.428 x 10

3 56.1-19.7 14 15.9+20.8 v “

4 108.36 x 4 5 || 6 |

6 595.7+7 . —
10 64.076 = 2

11 205100 . ‘ e |
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QUICK QUIZ

MULTIPLE CHOICE QUIZ *

1 Write as a decimal number:

&+ 1o b o+ ¢ 5o+ o
2 What decimal numbers are at A and B?
- A 2 | b 1 | i | 2 ] |
24 S 25 7 0.06 g - 0.08

Write the decimal numbers 0.69, 0.609, 0.069, 0.096, and 0.6 in ascending order.

f Round 3.8551 to:
a one decimal place b two decimal places.

5 Convert to a fraction in lowest terms:

a 0.23 b 0.2 ¢ 0.059 d 0.68
6 Convert to a decimal:

" 1 b 3 ¢ 4 5
7 Find:

a 0.41+40.27 b 7.39-5.16

¢ 16.5+3.74 d 8—249

8 In three seasons, a vineyard produced 638.17 tonnes, 582.35 tonnes, and 717.36 tonnes of
grapes. Find the total harvest of grapes for the three years.

9 Find:
a 62x10 b 2.158 x 100 ¢ 5.6-+10 d 4.2+ 1000
10 Find:
a 34x6 b 6.09x7 ¢ 0.7x15 d 2.18x24
11 Find:
a 846 b 0.721+7 € 3.92+5 d 0.15+4

12 a Place the decimal numbers 2.39 and 2.46 on this number line.

- | Il i I I | | I I I | i i Il i i L I I 1 >

2.3 2.4 2.5

b Find the sum of 2.39 and 2.46.
¢ Round the sum to 1 decimal place.
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13
14

Find the total cost of 14 showbags valued at $7.85 each.

Kim sent some birthday presents to his A
cousins overseas using three parcels. B

a Find the total weight of the parcels. 9.25kg

b How much heavier is parcel A than 8.7kg

parcel C?

¢ The parcels cost $9 per kilogram to send.
Find the cost of sending parcel B. 8.16kg

REVIEW SET 7B

10

Write “sixteen point five seven four” as a decimal.

. 31 !
Write Toog 28 @ decimal number.

State the value of the digit 3 in 10.003.
Write 2.049 in expanded form.
Mark A =2.7 and B = 3.4 on this number line.

- | | | 1 | | 1 L L i L ' i L L ! L L | »

2 3 4

Round 5.4906 to:
a the nearest whole number b 3 decimal places ¢ the nearest tenth.

Insert >, <, or = to make each statement true:

a 0.70900.79 b 3.04 0J3.046 ¢ 8.13[18.130
Write the following amounts as decimals;

a ilkm b 2_35 L c 42_(1) kg
Complete the following statements:

a 203+ .....=2.03 b 2.03x ... = 2030 ¢ 0.203 ... =0.00203
Find:

a 1.7412.42 b 5.07-146 € 43x7 d 846+9

e 79+5 f 0.231+0.69 g 6.81—4.25 h 23x1.6

Damien deposited amounts of $153.95 and $68.25 in a new bank account.
@ How much has Damien deposited in total?
b How much more will he need to save, to reach his target of $3007

A set of 8 batteries has total weight 94.2 g. Find the weight of each battery.
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13 A golf shop bought 1000 golf balls from a manufacturer at $3.15 each. It sells the golf
balls for $6.40 each.

a How much did the golf shop pay to buy the golf balls?
b How much money did the shop receive from selling the balls?
¢ Find the profit made by the golf shop from buying and selling the balls.

14 The first horse in a 1000 metre sprint finished in 56.98 seconds. The second and third
horses were 0.07 seconds and 0.23 seconds behind the winner.

a How long did the i second horse i third horse take to finish the sprint?
b Find the difference in time between the second horse and the third horse.
¢ Find the average number of seconds the winner took to gallop each metre.

15 Anna decided to go to a movie. She spent $2.85 on a
bus ticket, $15.50 on the movie ticket, $4.55 on a drink,
and $6.85 on an ice cream.

a How much did Anna spend in total?
b How much change would she have from $50?

¢ Four of Anna’s friends went to the movies with her,
and they each spent the same amount as Anna. In
total, how much was spent by the five children?



Measurement:
Introduction

Contents: A Units

B Reading scales
C  Mass
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OPENING PROBLEM i
Jackson took his hamster and his cat to the Quantity Hamster | Cat
vet for a check-up. The information in this Age 2 years | 7 years
table was collected. Height 7 cm 25 cm
Thing to think about: Mass 200g | 3.4kg
a Which of the quantities have been Length 15 cm 45 cm
?
measured? Body temperature 38.9°C | 37.6°C

b Which two quantities are the same fype

of measurement?

¢ Why are different units used for the

masses of the pets?

d How many times heavier is the cat than

the hamster?

Vet visits in last year 3

In our everyday life we measure many things. Measurement tells us the size of a quantity.

There are several #ypes of quantities we commonly measure:

Type of quantity

Example

Distance or length
Mass
Time
Temperature
Area
Volume
Ca