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About this book

This new edition of Oxford Mathematics for the Caribbean
Student Book 1 has been revised to encompass recent
changes to the mathematics curriculum throughout the
region. Careful attention has been given to the major
changes. As in the last editions, there is some content
overlap across the three books in the series. This will allow
schools to choose when certain topics are introduced but
without any loss of continuity should they desire to begin a
topic in a subsequent year.

In this edition, new activity boxes have been included
that provide for more *hands-on’ experience and to offer
a more student-centered approach. Some boxes provide
links with other subject areas that teachers may wish to
reinforce, while others include suggestions for group and
project work.

To encourage greater use of technology in schools, the
technology boxes and suggested websites have been revised.
Many of these sites provide topic review and enhancement
material — and many also showcase games to motivate
learning. Support material is also available online at
www.ox fordsecondary.com/9780198425694

The major features of previous editions have been retained:
e Check-in boxes at the start of each unit to assess whether
a student is ready to begin the unit.
Worked examples are provided throughout the text.
Graded exercises, generally easier questions are given
in the earlier parts of an exercise with more challenging
questions underlined:

1 asingle underline will challenge the average student
2 adouble underline will challenge the able student.

e Consolidation examples and exercises to provide further
practice.

e Summary and checkout: these provide a quick review of
the key points within the unit and enable the student to
assess progress made.

e Review exercises with both extended response and mul-
tiple-choice format provided every four units.

e Units begin with a “What's the point?’ section to address
links of the topic with the real world.

The aim of the book is to allow students to experience
success and enjoyment in the learning of mathematics in
the 21* century.

Nicholas Goldberg
Morne Jaune, Commonwealth of Dominica
December 2018



Objectives By T+ fakes six

v learn how the idea of place value makes { men a half a day

calculations easier to move one block,

v use properties of numbers such as so time fo build

compositeness and primeness to find
factors, multiples, HCFs and LCMs

v’ use a variety of methods to multiply and
divide numbers

v round off numbers so as to make good ~ Instead of
estimates of the results of calculations caleulating, w,l-.};

v understand what negative numbers are 3 P can't he help us:
learn how to add and subtract integers 2=
¢ use a calculator

<

What's the point?

How many? Who has more? How much?
Questions such as these led early man to
develop number systems. Today, numbers are
everywhere, from banks, to supermarkets, to
airports.

Before you start

You should knowv ... Check in
-
1 There are: 10 units in a ten 1 (a) How many units are there in
10 tens in a hundred a hundred?
and 10 hundreds in a thousand. (b) How many tens are there
in 507
(¢) How many hundreds are
there in 700?
2 Your multiplication tables up to 10 X 10. 2 Write down the answers to:
(@ 2x7 (b) 3X6
(c) 8 X4 d) 5X4
(e) 9 X7 f) 9x8
/
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1.1 The story of numbers

No one knows when man first started to use numbers.
It probably began when people started to live in
groups and keep animals. (@ 94 (h) 481 (c) 4012

What is the value of the digit 4 in these numbers?

(a) four
(b) four hundred
(c) four thousand

Exercise 1A

1 Write down the value of the 4 in:
(a) 24 (b) 42 (c) 402
(d) 645 (e) 4132 (f) 49 206
(g) 14 873

2 Write each of these sets of numbers in order
of size, smallest first.

One of the earliest users of numbers was the @ 9,16,2,27, 81

Mayan peoples of Mexico and Guatemala. Like the (b) 29,0, 308, 111, 99
Egyptians they built pyramids. To do so they must (¢) 401, 268, 41, 1001, 999

have been excellent mathematicians. They were also () 4132, 1234, 4321, 2413, 2134
among the first people to use zero as a number. e 3,71 506, 6002, 8109, 610
The symbols you use for numbers today came from 3 Write down the number that is
the Hindu peoples of India. They used the idea of (a) 1 more than 2499

place value to show numbers. For example, (b) 10 more than 1090

(c) 2 more than 898

1 Socliftygine (d) 20 more than 10 980
Y9+« for five hundred and ninety (@ 1 less than 2500

D ey fornine hundred and five (f) 10 less than 1001

Over the years, these numerals changed in shape, (g) 20 less than 2012
so that now the ten digits or symbols used to show (h) 2 less than 7101
numbers are: 4 Write down the largest number you can make

0.1.2.3.4.5.6.7.8.9 using all four of these digits:

and: 0.0,3, 1

5  Write down the smallest number you can make

59 is fifty-nine using all four of these digits:

590  is five hundred and ninety
905  is nine hundred and five 7,986

1=/]

The Mayan religious calendar used twenty

This way of writing numbers makes use of the
months each containing thirteen days. Using

position of the digits. This is called using place :
value. The digit 9 can mean nine or ninety or nine our numerals, the sixth day of the fourth month

hundred depending on its place in the number. would be written 4.6. And ten days later would
be 5.3, the third day of the fifth month.
In the number 486, the face value of the digit 8 is 8, How many days later than 4.6 is the date

while the value of the digit 8 is 80. (a) 49 (b) 5.1 (c) 5.67
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Write down the Mayan date that comes:
(a) 4 days after 4.6

(b) 9 days after 4.6

(c) 13 days after 4.6

(d) 26 days after 4.6

(e) 13 days before 4.6

[=+]

(@) Find out about Roman numerals.

(b) How would you write
(i) 29 (ii) 92 (iii) 449
in Roman numerals?

(¢) What are some of the difficulties in using
Roman numerals?

(d) Where do you still see Roman numerals

today?
>

e Find out how the Romans added and
subtracted numbers.

» How would the Romans work out
(a) 19+38  (b) 54 —25?

@ How did they multiply numbers?

e Use a Roman method to work out:
(a) 5x5 (b) 43 X 68

o Make a presentation to your class on

Activity

Roman arithmetic.

Number systems

In our number system the position of the digits in a
number is critical.

For example, the number 623 written in expanded
form is

623=600+20+3=6X100+2X10+ 3 X1
while 263 would be
263=200+60+3=2X100+6 xX10+ 3 X1

Notice that each column is ten times the value of the
previous column.

For example, 16 394 would be

10 000s 1000s 100s 10s Is

1 6 3 Y 4

NUMBER

or
16394=1xX10000+6 X 1000 +3 X 100+ 9
X 10+4 X1

Our number system is based on powers of ten
(base 10) and is sometimes called the denary or
decimal system.

Other number systems can be based on numbers
different from 10. One example is the binary number
system based on powers of 2. This system is used

in computing. The processing unit in a computer is
made up of millions of tiny switches that can either
be ON or OFF. The digit 1 is used to represent ON
and O represents OFF. In the binary system the first
four column headings are

‘83|4s|23‘ls|

so the binary number 1101 is

8s 4s 2s 1s
1 1 0 1

1101 =1X84+1X4+0X2+1x1
=8+4+1
=13 (base 10)

Exercise 1B

1  Write these numbers in expanded form.

(@ 27 (b) 106 © 271
d) 914 (e) 1137 (f) 13619
2 How many different numbers can be made using
the digits
@ 4,6,5

(b) 2, 1,4,7?

3 What number is represented by
(a) 6tens 7 ones
(b) 16 tens 7 ones
(¢) 5 hundreds 14 tens
(d) 6 hundreds 23 tens 6 ones
() 3 hundreds 12 tens 14 ones?

TS

The number 132 can be represented as 12 tens
12 ones. What other ways can you find to
represent the number?
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[4]

You have $100 and $10 bills and $1 coins.

(@) How can you pay out $345?

(b) How many different ways can this amount be
paid out?

=1}

David has 1 g, 2 g, 4 g, 8 g and 16 g weights (one

of each weight only).

(a) What weights does he need to weigh an
object with mass 22 g?

(b) What objects is he able to weigh?

(¢) What objects is he unable to weigh?

(a) Find out more about the binary system.
Why is it important?

(b) Write notes with examples showing how
to convert a binary number to a decimal
number and vice versa.

I~

(a) Convert these binary numbers to denary
numbers:
(i 11 (ii) 1011 (iii) 11111
(b) Change these denary numbers to binary:
(i) 25 (i) 115 (iii) 258

([[+]

(a) What is the hexadecimal system?
(b) Find out where this system is used.
() Make a short presentation to your class on

the hexadecimal system.

o Learn about other number bases. Visit
www.mathisfun.com/mumbers/bases.htmi

([3-]

Activity

e How would the number 43 be written in
(i) base 5 (ii) base 8 (iii) base 27

e How would you change a number in
base 2 to a number in base 8?

@ Search the internet to find a number
base converter. Use it to check your

base conversions.

1.2 Adding and
subtracting numbers

To add numbers you must line up their place values.

Example 2

What is 53 + 6 +204?

Subtraction is done in a similar way.

Example 3

Work out 205 — 34.

and 10 tens

H T U
2 '8 5

- 3 4
1 7 1

Exercise 1C

1 Add these numbers:
(a) 3+27+4
(b) 62+ 39
(c) 615+4+ 14
(d) 1068+39+7+214
(e 295+86+9
) 6+ 1009 +219

2 Work out:
(@) 75—24 (b) 69—5
(c) 63—25 (d) 52—-6
(e) 127 —-32 # 101 -9
(g) 253 — 64 (h) 504 — 128
(i) 1024—9 Gy 1111 -—222

3 At Market School there are 93 students in
Form 1, 105 in Form 2, 87 in Form 3, 79 in
Form 4 and 81 in Form 5. How many students
are there altogether?

4 Albert wants to buy a new bicycle for $1000. He
has saved $824. How much more does he need?
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5  Jamaica became independent in 1962. In which

=]

(I[3-]

year will it celebrate its 75th anniversary of
independence?

Chris Gayle’s five best T20 cricket scores are
175, 151, 128, 122 and 117. How many runs is
this altogether?

In their test careers, Curtly Ambrose had scored
1297 runs compared to Carl Hooper’s 4153 runs,
How many more runs would Ambrose have
needed to score to reach Hooper’s mark?

18 years ago Chris was 5 years old. How old will
he be in 16 years time?

(a) Arrange the numbers 3,3, 3,5,5,5,7,7,7
in the square above so that each row, column
and diagonal adds up to 15.

(b) Repeat for the numbers 1,2,3,4,5,6,7,8,9.

The number 24 has a digit sum of 6: (2 +4 = 6).

24 is exactly 4 times the sum of its digits:

(6 X4=24),

(a) Which other numbers are exactly 4 times the
sum of their digits?

(b) Which numbers are exactly 2 times the sum
of their digits?

1.3 Multiples and factors

Multiples

) M—

You will need 36 counters. You can use
bottle tops or matchsticks or beans as your
counters. You can work with a friend.

Activity

(a) Take two counters.
@

(b) Add two more counters to the group.
L ) a®

How many counters do you have?
(c) Add two more counters.
e @ @
e @ @

How many counters do you have?

(d) Continue adding two more counters until
you have used all your counters.

(e) Write down how many counters you had
each time you added two more.

The numbers you should have written down
are:

2,4,6, 8,10, 12, 14, 16, 18.

They are called multiples of two. They make
up your two times table:

Repeat what you just did but this time add
three counters each time.

>

® The multiples of a number are all the numbers

from its times table.

For example, the multiples of 3 are
3,6,9,12, .. ..
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Exercise 1D

1  Use the method in the Activity to show the
multiples of four.

2 (a) Write down the first six multiples of five.
(b) Write down the first six multiples of seven.

3 (a) What is the eighth multiple of six?
(b) What is the fifth multiple of twelve?
(c) What is the tenth multiple of nine?

4 Copy and complete:
@ 4,8,12,16,20,0, O
(b) 9, 18, 27, 36,45, 1,
(© 12,24,36,48, 60,1,
d) 16, 32,48, 64, 80, O, O
(e) 63,70,77,84,91, 0,

5  Write down two numbers that are multiples of
(@) 2and 3
(b) 3and 5
(¢) 4and 6

6  How can you tell if a number is a multiple of 5?

7 What patterns can you find in the
(a) multiples of 9
(b) multiples of 6?

@ Investigation )7

Look at the number grid below. It has ten
columns and ten rows. The multiples of 3
have been coloured.

1123|4567 |8]9]10

1112 (13|14 (15|16 |17 [ 18] 1920

21 (22|23 24| 25(26|27(28|29]30

31 132(33|34 (35|36 (37|38(39]40

41 142 (43 |44 |45 (46 (47 (48 | 49| 50

51|52 (5354|5556 (5758|5960

61 [62 63|64 |65]|66|67|68|69]|70

TV 7217374 | 75|76 7778|7980

8182|8384 |85[86|87|88|89]|90

01 192 (9394|9596 97|98 |99 100

©
(a) Describe the pattern made.

(b) What happens if you use a number grid
with only 5 columns?

1121314]5 N[22 3
617]8 (910 456
liz[elals] TP et ST
16 10[11

Make different number grids and colour
the multiples of 3. Do they all make
patterns?

(c) What happens if you colour the (i) multiples
of 4 (i) multiples of 5? Investigate.

(d) What if you coloured 1
multiples on a triangular n
grid? 4 5 6

Factors
There are two ways of putting six counters in rows:

e e e @@ @ [rowof6 =1X6

: : : 2rowsof 3 =2 X3
The numbers 1 and 6, and 2 and 3 are called factors
of 6.

® The factors of a number are all the whole
numbers that divide into it.
For example, 1, 2, 3 and 6 all divide into 6, so
they are all factors of 6.

Example 4

Using counters, find all the factors of 12.

We can arrange a set of 12 counters in several
ways like this:

e o090 e 00009000 | XI2
Saaean 250

e o 0 @
e 8o 0 8 34

e o o @

There are no other row arrangements, so the
factors of 12 are 1, 12, 2,6, 3, 4.




Exercise 1E

1  Use counters to find all the factors of:
@3 (b)8 (¢) 15 (d) 20
Write down how many different factors each
number has.

2 Copy and complete the table started below, for
all the numbers 1 to 20.

Number of
Number | Factors | different factors
1 1 1
2 12 2
3
4
3
6 1,2,3,6 4
7
AL — A/

3 (a) Forthe number 7 there is only one

arrangement that can be made from 7 counters.

e o o 0@ @ o |X7

What other numbers between 2 and 20 can
be arranged in only one row?
(b) How many factors have these numbers?

4 Find three numbers bigger than 20 that have only
two factors.

5  Which number has just one factor?

@ Investigation

Which number between 1 and 100 has most
factors?

Prime numbers

In Question 3 of Exercise 1E you should have found
that 2, 3,5,7,9, 11, 13, 17 and 19 can be arranged in
only one row.

NUMEBER

They all have just two factors.

® A number with exactly two different factors is
called a prime number.

Example 5

23 is a prime number.

It has exactly two factors: 1 and 23.
2 is a prime number.

It has exactly two factors: 1 and 2.

® A number which has more than two different
factors is called a composite number.

Example 6

12 is a composite number.
It has 6 factors: 1, 2, 3, 4, 6, 12.

Exercise 1F

1 (a) (i) What are the factors of 35?7
(ii) Is 35 a prime number?

(b) (i) What are the factors of 37?
(ii) Is 37 a prime number?

Z  (a) Which numbers between 20 and 50 have just
two factors?
(b) Write down all the prime numbers from
1 to 50.

3 Is 1 a prime number?
Explain.

4 Copy and complete these sentences.
(a) A number which has only two different
factors, itself and 1, is called a . . . number.
(b) A number which has three or more different
factors is called a . . . number.

5  For this question you will need red, green and
blue pencils.
The following grid shows all the numbers from
I to 100. Make a larger copy of the grid on
squared paper.
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1 28 3 (Sl = [ReR 7 (REl 9 (SO

1|12(13|14(15|16|17 (18|19 | 20

21122 (23124 (25|126(27 (28|29 30

3132|133 |34|35|36(37|38|39| 40

41 |42 |43 |44 | 45|46 |47 |48 |49 | 50

51 (52|53(54|55|56|57|58|59| 60

61 | 62|63 |64|65|66|67|68|69| 70

TL |72 |73 (74 | 75|76 |77 |78 |79 | 80

81 |82 |83|84|85|8 |87 (88|89 | 9

91 (92|93 (94 |95|96|97 |98 |99 100

|00

(a) 1 is not a prime number. Shade it green.

(b) Is 2 a prime number? Shade it blue.

(¢) Now look at the multiples of 2. Can you
quickly tell whether they are prime numbers

or composite numbers? Why? Shade them red.

(d) 3 is a prime number. Shade it blue.

(e) Are the multiples of 3 prime or composite?
Why? Shade the multiples red.

(f) Is 5 prime or composite? Shade it blue.

(g) What can you say about the multiples of 5?
Shade them red.

(h) Continue the process, shading the remaining
primes blue and the composite numbers red.

(a) In Question 5 which numbers were shaded
blue?

(b) Do you agree that these numbers are all
prime?

(a) Look at your grid for Question 5. How many
times does a pair of primes occur together?
Write down these primes.

(b) How many times do three primes occur
together? Can you explain why?

3 and 5 differ by two and are both prime

numbers.

(a) What is the next such pair?

(b) How many such pairs are there between 0
and 100?

9 (a) Is 613 a prime number?
How did you find out?
(b) Find out whether 4999 is a prime number.
(c) What about 30 031?

@ Investigation )7
[

The number 8 can be written as the sum of
two prime numbers 3 and 5:

3+5=8

The number 9 is the sum of the primes
2and 7:

2+7=9

(a) Can all the numbers between 5 and 20
be written as the sum of two primes?
(b) Copy and complete the table where

possible.
Number Two primes
equal to number
5 213
6 3+3
7
8
e e e e e

(c¢) Can any number be written as the sum
of two primes?
Which ones can? Which ones cannot?
Any rules?

Prime factors

The factors of a number that are also prime numbers
are called the prime factors of that number.

For example, the prime factors of 15 are 3 and 5.

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

For example
12=2X2X3
14=2X7
16=2X2X2X2

One of the easiest ways of finding the prime factors
of a number is to use a factor tree.



Example 7

Find the prime factors of 126.
126

o
7/ \9
3/ \3

2

S0126=2X3X3X7

>

You can also find the prime factors of a number by
repeatedly dividing it by primes.

Example 8

Find the prime factors of 126.

Start by dividing
21126 bg the smallest
3l 63 prime, thew
bg the next
321 smallest...
7

126=2X3X3X7

Exercise 1G

1  Use afactor tree to find the prime factors of

@12 ()16 (024 @ 36
© 46 () 48 (264  (h) 65
@72 ()84 (I6 @ 19

2 Check your answers to Question 1 using the
repeated division method.

&

A number has 2 and 3 among its prime factors.
What are the five smallest values it could take?

NUMEBER

4 What is the smallest number with
(a) two different prime factors
(b) three different prime factors?
5  What is the smallest number greater than 144

with four different prime factors?

Highest Common Factor (HCF) and
Lowest Common Multiple (LCIM)

Look at the factors of 20 and 30.

Factorsof 20=1, 2,4, 5, 10, 20
Factorsof 30 =1, 2, 3, 5, 6, 10, 15, 30

The common factors of 20 and 30 are 1, 2, 5, 10.

The highest common factor (HCF) is 10.

@ The highest common factor of two (or more)
numbers is the common factor that has the
greatest value.

To find the lowest common multiple (LCM) of two
numbers, you need to look at their multiples.

For example,
Multiples of 6 = 6, 12, 18, 24, 30, 36, 42,48, . ..
Multiples of 8 = 8, 16, 24, 32, 40, 48, 54, . . .

The common multiples of 6 and 8 are 24, 48, . ..

The LCM of 6 and 8 is 24,

® The lowest common multiple of two (or more)
numbers is the smallest possible number into
which all of them will divide.

You can find both the HCF and the LCM of a pair

of numbers by writing them as a product of prime
factors.

Example 9

Find the HCF and the LCM of 24 and 18.

Using repeated division

2124 2118

2(12 3'3

21 6 3
3

=D X DI 3
18=2X3X3 °
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The common factors are 2 and 3.
So the HCF =2 X3 = 6.

To find the LCM, look for the highest power, and
multiply them together.

ILCM=2X2X2X3X3
=8X9

=172

Exercise 1H

1 (@) Write down all the factors of these number

pairs.

(i 12,8 (ii) 18, 24
(ifi) 36,60 (iv) 48,60
(v) 5580 (vi) 144, 108

(b) Find the HCF of each number pair.

2 (a) Write down the first eight multiples of these

number pairs.

(i 3.5 (i) 2,7
(iii) 8,12  (iv) 9, 12
(vy 12,18 (vi) 8,24

(b) Find the LCM of each number pair.

3 Use the method of repeated divisions to find the
prime factors of the number pairs in Questions
1 and 2. Hence find the HCFs and the LCMs of
these pairs.

4 Find the HCF and the LCM of
(@) 36and42 (b) 18 and 21
(¢) 35and 50 (d) 65 and 78
(e) 72and 96 (f) 280 and 180

1%]

One athlete runs around a track in 65 seconds.

The second athlete takes 70 seconds. If they both

start together

(a) When will the first first ‘lap’ the second?

(b) How many laps will the first have completed
when he ‘laps’ the second?

[L=1]

The HCF of two numbers is 12. What could these
two numbers be? How many answers can you get?

, Technology )7

Practise your skill at finding prime factors
using a factor tree by visiting

www.mathplayaground.com/factortrees.html

When you feel confident play Jeopardy at

www.math-play.com/Factors-and-Multiples-

i rdy/f; rs-and-multiples-game.htm!
Need more practice? Visit
WWW. Imath.com/preal 1-gcefs-lecm

1.4 More about our
number system

To work with numbers efficiently you really need to
learn your multiplication tables. This takes practice!
One excellent way of learning is to use some of the
many interactive games on the internet.

Visit the website

www.primarvhomeworkhelp.co.uk/maths/timestable/
index.html

for many great interactive multiplication games.



Some short cuts in multiplication

Th|H|T|U Th(H|T|U
8 X 10 810
4 x10 11410
2(6]9| x10 [2]6]|9]0

Look at the table above. It shows a quick way of
multiplying by ten. Each number moves into the
column one place to its left.

It is also easy to multiply numbers by any multiple
of ten.

Example 10

What is 24 X 707
24X70=24 X7 X 10

=168 X 10
= 1680
Exercise 11
1 Work out:
(@) 6X10 (b) 16X 10
(¢ 23x10 (d) 10x23
(e) 69x10 (f) 88x10
(g) 214X 10 (h) 10 X 214
2 Use the method in Example 10 to work out:
(@ 3x40 (b) 12X 40
(© 37x40 (d) 17X90
(e) 80x24 (f) 90x87
(g) 100 X 21 (h) 12044

3 A matchbox holds 50 matches. How many
matches will there be in 47 such boxes?

Factors can be used to work out other multiplications
quickly.

Example 11

What is 15 X 287

I5X28=15X2X14
=30x 14
=10Xx3xX14
=10x42
=420

NUMEBER

Exercise 1J

1 Do you think the method used in Example 11 is
quicker than long multiplication?

2 Use the method of Example 11 to work out:

@ 5%62 (b) 14X 15
© 15X 54 d) 25x82
@ 35%16 () 55x42
(2) 88 X 65 (h) 75X 124

3 Use your knowledge of factors to find a quick
way of working out 45 X 65 X 16.

The distributive law

The drawing shows a set of counters.

How WLRIA.»Q
counters?

o0 o g 0 0o 9
O 0 0 0 O ¢ O
o o0 o o 0 00
O 0 0 0 O 0 0
o 0 o 0o 0 0 0
O 0 0 0 O 0 O

There are two ways to find the number of counters in
this set.

You could count them all or you could say there are
7 rows and 6 columns. So there are 7 X 6 = 42 counters.

Below is a set of black and white counters.

Q0 0 0 0 e e 8 0
0 0 0 0 0O 0 @& & @ @
0 0 0 0 0 e @ @ 0
0 0 0 0 0O 0 @& @& @& @
Q0 0 0 0 0 e @ @ 9
0 0 0 0 0O 0 @& & @& @
0 0 0 0 0 e 0 & 9
7X6 7 x4

There are 7 rows. There are 6 white counters and 4
black counters in each row.

The total number of counters =
white counters + black counters.

This can be written as:
TX(HE+4)=TX6+7X4

Work out 7 X (6 +4)and 7X 6 +7 X4

Is the statement correct?
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Exercise 1K

1

(a) Copy and complete the statement for these

counters:

o o O O e e
C O C O e e
C o O O e @
O 0 C O e e
C o O O e @

S5X@E+2)=5X+5x]
(b) Look at your statement. Work out the
answers on both sides of the equals sign.

Repeat Question 1 for the following sets of

counters.

(i) o o o
o o o
o o O

»
]
.

oo o0 ®

4X((3+2)

o
o]
o
o]
o

4xO+4xO

+
(ii) o] [
[
L]
®
L]

o O O O
C 0 0 O 0 O
O O 0O O 0 O

o 0O O O O
* @& ¢ @ o @
e & 9 & @ @

o] o 0

6xX(53+3)=6xO+6x0

Look at the statements you completed in (i) and (ii).
Can you see the pattern?

The statements in (i} and (ii) are examples of the
distributive law.

You can use the distributive law to simplify
multiplications.

Example 12

Use the distributive law to find
(a) 15x16 (b) 15x 112

@ 15%x16=15X(10+6)
=15%X10+ 15X6
=150+ 90
=240

(b) 15x112

= 15X (100 + 10 +2)

=15% 100+ 15X 10+15 %2
= 1500 + 150 + 30

= 1680

Exercise 1L

1

Use the distributive law to write each
multiplication in a different way. Then find the
answer.

@ 12X 14 (b) 16%13
© 14%18 (d) 9x 108
© 12x136 ) 20x 147

Check your answers to Question 1 using long
multiplication.

3IX(6—2)=3X6—3X2

Work out the terms on each side of the equals
sign to see if they are the same. Is the equation
correct?

Copy and complete each equation. Then check if
each equation is correct.

@ 6 xX@—4) =6 X8 —Ox

(b) 10X(4-3) =OXO-0OX0O

© 12xX(@8-5 =0O0xO-0Ox0O

@ 15x(12-7=0x0-0Ox0O

() 16X (8—2) =0OXO-0OxX0Q

Can you tell from Questions 3 and 4 whether
subtraction obeys the distributive law?

Use the distributive law with subtraction to work
out 17 X 19.

Remember 17 x19 =
17 x (20 —1)

Use the method you used in Question 6 to
calculate:

(@ 7x19 (b) 9x18
© 11x39 (d) 8x97
e 9x57 ® 12x88

Work out 13 X 17 in as many different ways
as you can. Compare your answers with some
friends. Who found the most ways?

Work out 75 X 96 in four different ways.
Which way is the quickest? Explain.
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Practise your multiplication tables and division
facts by playing the number invaders game at
the site

www. mathplayground.com/balloon_invaders.
htm!

Try and save the planet!

For additional practice check out number skills
at

www.primaryhomeworkhelp.co.uk/maths

Other arithmetic laws

‘Which of these statements are true?

3+4=4+3
17+9=9+17
6—2=2—-6
§X3=3x%8§
12+-4=4-+127

Notice that the order you add or multiply two
numbers does not matter.

That is

at+b=b+a

and aXb=bxXa

This is called the commutative property.
Both division and subtraction are not commutative.

Does the order in which you add or multiply
three numbers matter? For example, is it true
that

4+6+2)=E+6)+2
IX@2X5)H=@3X2)xX5?

This illustrates the associative law of arithmetic,
that is

at+(b+c)=(@+b)+c

and @xXb)Xc=ax{®XxXc)

NUMEBER

Exercise 1M

1

G

To learn more about the commutative,

Which of these statements are true?
(a) 58+6=6+58

(b) 46 X 13=13 X 46

© B+1H)+19=8+(14+19)
d) 37—16=16—37

(e 48+12=12+48

) (63—9)—6=63—(9—-06)

(g) 32+(8+2)=(32+8)+2

(h) 210X (14X 6)=(210 X 14) X 6

Identify the property of arithmetic, associative
law, distributive law or commutative property
used in these statements.

@ 6+1=1+6
bo+0+4)=06G+1)+4

© 6xX(13-4)=6X13-6X4

(d) 29X 7+29x20=29X(7+20)

@© (16X3)X17=16% (3% 17)

(f) 68 X142 =142 X 68

(g) 18X6—8xX6=(18—8)X6

(h) (8104 + 31) + 625 =8104 + (31 + 625)

)7

Technology

associate and distributive laws, visit

www.mathisfun.com/associative-

commutative-distributive_html!

Do not forget to try the guestions!

Learn about the laws of arithmetic and
identities and inverses at

www.coolmath.com/prealqgebra/06-
properties

Work through the nine sections.

4

1.5 Division

The numbers 2, 4, 6, 8, 10, ...

are all divisible by 2.

They are called even numbers.

The numbers 1,3,5,7,9, ...

are called odd

numbers.

Numbers which end in 0, 2, 4, 6 or § are even
numbers.
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Numbers which end in 1, 3, 5,7 or 9 are odd numbers.

For example, 84, 206, 1118 are all even numbers and
are divisible by 2 without remainder:

84+2=42
206 +2=103
1118 +2 =559

Complete Exercise IN to find other divisibility rules.

Exercise 1N

1 (a) Write down twelve multiples of 10.
(b) What do you notice about these numbers?
() What is the rule for divisibility by 10?

2 (a) Write down twelve multiples of 5.
(b) What do you notice about these numbers?
(c) What is the rule for divisibility by 5?7

3 (a) Write down twelve multiples of 4.
(b) Divide these numbers by 2. What do you
notice about your results?
(c) What is the rule for divisibility by 4?

4 (a) Copy and complete the table.

Multiple of 3 Digit sum
3 3
6 6
2) 9
12 1+2=3
15 1+5=6
18 1+8=9
90 9+0=9

(b) What do you notice about the sum of the
digits for multiples of 37

(¢) Write down five 4-digit numbers that are
multiples of 3. What is the sum of their digits?

(d) What do you think is the rule for deciding if
a number is divisible by 3?

5  Repeat Question 4 but this time look at multiples
of 0.

6 2X3=6
Use this fact to find the rule for divisibility by 6.

7 Look at multiples for other numbers.
What divisibility rules can you find?

If you completed Exercise IN carefully, you should
have found these divisibility rules or tests.

Divisibility test
=0 Number ends in an even number
=3 Sum of digits is a multiple of 3
+4 Last two digits divisible by 4
+5 Number ends in 5 or 0
=15 Any even number with digit sum a
multiple of 3
+7 No test!
+8 The number when halved has its last
two digits divisible by 4
=9 Sum of digits is a multiple of 9
== 110 Number ends in 0

Divisibility tests can speed up calculations.

Example 13
Is 237 a prime number?

237 is odd, it is not divisible by 2.
237 has digit sum =2 + 3+ 7 =12, whichisa
multiple of 3.

So 237 is divisible by 3 and is not prime.

Exercise 10

1 Usedivisibility tests to find out if
(a) 1275 is divisible by 5
(b) 3141 is divisible by 9
(c) 21 648 is divisible by 8
(d) 43 572 is divisible by 6
(e) 38 520 is divisible by 18
(f) 512 617 is divisible by 9

2 Check your answers to Question 1 by seeing if
the numbers have remainders when you divide.

3 Use the divisibility tests to find out which of
these numbers are prime.
(a) 201 (b) 367
(d) 549 (e) 111

(¢) 499
@) 1313

4 Use the divisibility tests to help you complete
factor trees for
(a) 448 (b) 729
d) 1024 (e) 12 640

(©) 6345
) 72 144



@ Investigation

When you multiply a number ending in 5
by another number ending in 5 your answer
also ends in 5.

For example
16 X 25 =375

What other endings have a similar property?

Long division
The multiplication 7 X 6 is really a repeated addition.
TX6=6+6+6+6+6+6+6

In the same way, division can be thought of as a
repeated subtraction.

For example 18 + 6 = 3 can be written as:
18

I
=)

1 6 can be subtracted from 18
three times until nothing remains.

|
—
o b2
—

) —

Exercise 1P

1

NUMEBER

Use repeated subtraction to work out:

@ 62
© 24+6
© 36+18
(g) 72+24

(b) 12+4
(d 30=5
) 5614
(h) 96+ 16

Work out Example 14 another way.

Use the method of Example 14 to work out:

(a) 22+2
© 84+6
) 80+5
(g) 165+15

(b) 644

(d) 104 +4
() 135+5
(h) 163+ 14

Question 3 (f) can be worked out in many ways.
Here are two:

(D (i)
5 [135] 5 T35
- 50 10 fives — 100 20 fives
85 35
- 50 10 fives — /35 7 fives
35 0 27 fives
— 35 7 fives
0 27 fives

‘l ‘
O o O

1 | =

You can speed up the process by subtracting
multiples of the number you subtract.

Example 14

Work out 32 -4

4 132 Note:
—20 5 fours 5X4=20
- 1
—12 3 fours 3X4=12
0 8 fours 8 X4=32

8 fours can be subtracted from 32
So we can write the answer as:

32+4=8§
7
Example 14 could also be worked as:
4 32
- 16 4 fours 4x4=16
16
—16 4 fours 4x4=16
0 8 fours 8 xX4=732

The method in (ii) is the shortest. For large numbers
you will have to subtract multiples of 10 and 100.

938 + 14
14 1938 Note:
— 700| 50 fourteens 50X 14 =700
238
— 140| 10 fourteens 10X 14 = 140
98

= 98 7 fourteens 7 X 14=98

0l 67 67 X 14 =938
S0938 +~ 14 =67 Y.

Exercise 1Q
1 Use the method of Example 15 to work out:

() 216+ 12 (b) 256 =8
(©) 238+ 14 (d) 299 =13
) 675+ 15 () 1558 19
(g) 1344+ 21 (h) 1767 = 31

() 1938+19  (j) 2834+26
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2 Work out 544 <16 in as many ways as you can.

3 Work out:
656 + 16

4 Work out these divisions:

These have

(@) 51213 (b) 609+ 14
(¢) 435+ 17 (d) 93215
(e) 1244 =16 ) 1847 +24
(g) 2089 + 22 (h) 2345 + 36

() 614845  (j) 7426+43

3]

An egg box holds 12 eggs. How many boxes are
needed to pack 8596 eggs?

6 All 623 students and their 36 teachers are going
on a school trip. How many buses are needed if
each bus holds 23 people?

1.6 Approximations
and estimations

Often you do not need to work with exact numbers.
For example, if 13 284 people attended a cricket
match, you can say about 10 000 people attended.
Such an approximation is called rounding off.

You can round numbers to the nearest 10, 100, 1000 etc.

Look at the number line below.

72
R B T
0101‘20304050607‘38090
18

It shows multiples of 10.

Notice that 18 is closest to 20.
Notice that 72 is closest to 70.

mo-roong

You can write

18 = 20 (to nearest 10)
72 =70 (to nearest 10)

18 has been rounded up to 20.
72 has been rounded down to 70.

In the case of a number ending in 5, for example 65, it
is usual to round it up, so

65 = 70 (to nearest 10)

Rounding to the nearest 100 is done in a similar
manner.

Example 16

Round off

(a) 729 (b) 483

to the nearest hundred.

Show the numbers on a number line marked in
hundreds.

483 729

T

0 100 200 300 400 5&')0 600 763 800

From the number line, you can see

483 = 500 (to nearest 100)
729 = 700 (to nearest 100)

Exercise 1R

1 (a) Draw a number line from 0 to 100 marked in
tens.
(b) Show the following numbers on your line.
(i) 8 (i) 27 (iii) 42 (@iv) 63 (v) 89
(¢) Round each of the numbers to the nearest ten.

2 (a) Copy the number line below.

250 260 270 280 290 300 310 320
(b) Show these numbers on your line.
(i) 283 (ii) 255 (iii) 292 (iv) 306
(v) 319
(¢c) Round each of these numbers to the nearest 10.



(@) Draw a number line from 100 to 1000
marked in hundreds.
(b) Show these numbers on your line.

(i) 164 (i) 375 (i) 604
(iv) 429 (v) 781

(¢ Round each of these numbers to the nearest 100.

(a) Copy the number line below.

1800 1900 2000 2100 2200 2300 2400

(b) Show these numbers on your line.
(i) 2003 (i) 1917 (iii) 2189 (iv) 2362
(v) 2240

(¢) Round off each of these numbers to the
nearest 100.

By drawing a suitable number line round each of
these numbers to the nearest 1000.

(a) 1402 (b) 3812 (c) 5617

(d) 949 (e) 33609 (f) 45113

Round off these numbers to the nearest 10.

(a) 76 (b) 105 (c) 846 (d) 1048
(e) 6142 (f)y 7624 (g) 11306

(h) 12953

Round off the numbers in Question 6 to the
nearest 100.

Round off the numbers in Question 6 to the
nearest 1000.

In his test match career to April 2009, Shiv
Chanderpaul has scored 8502 runs. How many
runs is this to the nearest

(@) ten (b) hundred (¢) thousand?

10 649 is the largest whole number that when

rounded to the nearest hundred gives 600.
What is the smallest such number?

NUMEBER

Estimation

Have you ever gone to buy things and found you
didn’t have enough money?

You can avoid this if you are able to make good
estimates.

When you round off to the nearest ten, hundred etc,
you are making a good estimate.

You can estimate the answer to a calculation by
rounding off the numbers first.

Example 17

Estimate the result of
(a) 76 +296+ 82
(b) 69 X 84

(a) 76 1s 100 (to nearest 100)
296 is 300 (to nearest 100)
82 is 100 (to nearest 100)
So 76 + 296 + 82 is approximately
100 + 300 + 100 = 500
(b) 69 is 70 (to nearest 10)
84 is 80 (to nearest 10)
So 69 X 84 is approximately 70 X 80 = 5600

Exercise 1S

MENU

wings $g

Legs $1z

Rotl $9

Hawmburger $12

Chips (small) $e

Chips (Large) $g
Juice (swmall) $4
Juice (Large) $¢

1 (@) You have $20. What can you have for lunch?
(b) You have $50 and have to buy lunches for
three people. What can you buy?
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2 Make good estimates for these calculations. You know that
@ 58+94+86 (b) 213+789

(c) 931 — 286 (d) 1124 — 919 7—3=4
(€ 16x54 (f) 29 x104 but what about
(g) 314 X 69 (h) 16 X 1521 ,
(i) 81424 (j) 21336+ 398 3—-T7=__1
3 A shirt costs $79.55. Alan wishes to buy 14 such Discuss these situations in class. How can you get
shirts. He has $1000. Does he have enough money? some answers?
4 The subtraction
7—3

can be shown on a number line as:

N

012345678

A motorbike is priced at $847.50. Johnson has
$5000. How many motorbikes can he buy? 7_3=4

5 A group of 215 cricket supporters wish to travel

: In the same way
from Grenada to St Vincent to see a match.

They can charter a 48-seater plane for $23 172.

. ) can be shown as
Give a good estimate for the cost per supporter of

flying all 215 supporters. =

Technology )7 I

For further lessons and tests on rounding off Numbers below zero, 0, are called negative numbers,
and estimations visit the website

= A
2
L o
=4
w4+
o+
-1+
o0 +

You can see them on this number line:
www.aaaknow.comy/toc.

php’menu=Seventh %20grade Negative numbers

Positive numbers

I
and do the Rounding and Estimating quiz. A s e
Take care! Some of these are challenging! y 2 4/ %= % =l 1\2 L

Numbers less than Ordinary, counting
17 |ntr0ducing integers zero are negative numbers are positive
numbers numbers

I have $2 but I owe my friend $5.

How much money do I really have? Numbers to the right on the number line are always

larger than those on the left.
The temperature in Toronto was 4°C.
It fell overnight by 6°. What is the
new temperature?




Example 18

Which is greater (a) 2 or 3?

(b) 2o0r 5?7

!

I I T T T T I T T
<4 3 2 -1 0 1 2 3 4
On the number line 2 is to the right of 3, so
2 is greater than 3
The short way to write this is 2> 3

(a)

(b)
|i ] T ; 1 I 1 I | I
a3 43 2 1 a4 1 2 3 4
~21s to the right of 75, so
~2is greater than 5
gr 255

e The symbol > means greater than.
The symbol < means less than.

Exercise 1T

1  Which of these statements are true?
(a) 5 is greater than 3
(b) 2 is greater than "1
(c) 3 is greater than 4
(d) 2isless than 3
(e) 3isless than 4
(f) "9isless than 3

2 Copy and complete by filling in the sign < or >.

(@ 108 (b)y 618

(¢ 5000 (d 002

(© 0071 ® 2072

(g 5071 (h)y 6011

3 Pick the greater integer from each pair.

(a) 16,200 (b) 17,86

(c) 30,25 (d) 57, 70

(e) 250, 1 () 100, 5

4 Write each set of numbers in order of size,
smallest first.
(a) 4,73, 2
(b) 2,4,72, 74
(¢ 0, 73,5 24
(d 3, 2,75 6
(e "17,23,5,79, 4
(f) 8,710, 6,4, 2.6

NUMEBER

5  61s one greater than 5. Write down the number
that is one greater than:
(@ 4 (b) 0 © 3 d) 5
(e 7 & 10 (g) 12 (hy 2

6  6is one less than 7. Write down the number that
is one less than:
(a) 4 (b) 0 © 3
© 7 (O 10 (g 12

7 Copy and complete these sequences.
@ 3.2,1,0,_, _,
M) 5.3,1,_,_._
© 4,72,0, ., .,

d 14, 11, 8, ,_,_
(€ 19,714,779, , . _

@ s
(h) 29

8 The temperature in Oslo is 3°C. What is the new
temperature if it
(a) rises by 4°C
(b) falls by 3°C
(c) falls by 8°C
(d) falls by 10°C?

Technology

How quickly can you order integers? Try the
order integer number balls game at

WWW.sheppardsoftware.com/math. htm

Operations on integers

You can subtract larger numbers from smaller
numbers using a number line.

Example 19

‘Work out 6 — 8.

-8

g e

T T T U U T T T T

T T T T T T
7654327101234 5¢6 7

Start at 6 and move 8 steps back.
You will arrive at 2.
Thatis, 6—8= 2
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Exercise 1U

1 Copy and complete these subtractions:

@ 6— 1= —11
T T I T T 1 T 1 I | | I I I I I I I I | I
-0 9 8 7 6 5 4 3 2 -1 0 1 2 3 4 5 6 7 8 9 10
(h) 0—8=[] -8
* T T I | | T T T T T | T T T T T | T T T T
109 8 7 6 5 4 3 2-1 0 1 2 3 4 5 6 7 & 9 10
(© 3—-10=0O - 10
| T T | | T T T T T | T T I I T | T T T T
109 8§ 7 6 5 4 3 2 -1 0 1 2 3 4 5 6 7 & 9 10
d) 7—-13=01 -13
I ) I | | 1 I I 1 I | I 1 | 1 I | | ) I |
-0 9 8§ 7 6 5 4 3 2 -1 0 1 2 3 4 5 6 7 &8 9 10

2 On squared paper draw number lines and arrows
to show these subtractions.
Write down the answer for each one.
(a) 4—5 (h) 6—9 € 1—3
d 0—4 (e) 6—8 ) 2-5

4 Copy and complete these additions.

3 Copy and complete these subtractions.

@ 7-8=0 (b 1-6=0
(© 0-9=0 @ 5-6=010
(€ 3—11=0 ) 4-8=0

@ 2+5=01 +5
- T T T T T T T m. T T T T T T T
=10 20 =8 = G =3 =4 =3 =2 =1 0 .1 2 3 4 5 6 7 8 9 10
(b) 8+6=01 +6
T T T T T T T T T T T T T T T T T T T T T
109 8 7 6 5 4 3 2 1 0 1 2 3 4 5 6 7 8 9 10
© 3+1=0] +1
7 T T T T T T T I T T T T T T T T T T T T
10 9 8 7 6 5 4 3 2 -1 0 1 2 3 4 5 6 7 8 9 10
d) 8+13=0 +13
I I I | | 1 1 1 I | | ] I I I | ] I 1 | 1
10 9 8 7 6 5 4 3 2 -1 0 1 2 3 4 5 6 7 8 9 10



5 Draw number lines to show these additions.

(@ 3+5 (b) 0+6
() 5+8 (d 9+2
() 9+12 (f)y 8§+14
6 Copy and complete:
@ 3+4=0 (b)) 5+3=010
(¢ 8+3=10 @ "12+4=1

€ 9+13=0 ¢ 17+21=01

Adding negative numbers

One way of adding integers is to represent positive
numbers as blue counters and negative numbers as
red counters.

Example 20

What is
@ 2+°3
(by 2+ 4

(a) 2+ 3 canbe shown as
0 6 60
2 =)

A red and a blue counter cancel each other
out. Why?

so 24+ 3="1

remaining

(b) "2+ 4 is simply

OO0 0006
=2 4
o O 000006

so 2+ 4=76

- 4

Another way of adding negative numbers is to use the
commutative property of addition.

Example 21

NUMEBER

Work out: 7+ 3
7+ 3="3+7=4

¥ il
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Exercise 1V

1

2

Using coloured counters find the value of

@ 3+2 (b) 2+4
© 3+72 d 4+ 3
@ 3+ 1 (b Bl=3
@ 1+ 5 (hy 4+ 4
(i 8+ 5 G) 8+75

Look at the additions shown on these number
lines.

+3

S5432°1T0123435

S5432°10123435

+7
ITIITIIIIII‘
543210123435
+0
54321012 3435

Using the drawings to help you, copy and
complete:

@ 5+ 3="3+5=01

(b 4+ 1=0+0=0

© 7+2=0+0=0

d 6+ 3=0+0=0

Work out:

(a) 4+ 2 (b) 5+ 4

® T#+ 5 d 3+°5

(e) 6+ 8 ) 9+"12




O e

4 Copy and complete: 11 The addition table below includes negative numbers.
(a 5—-3=0 (b) 4—1=01 (a) Can you see the pattern?
(© 7-2=0 (@ 6-3=01 Second number

5  The answers for Questions 2 and 4 are shown FEE 72| 0] 253 4] 5
below. 5 5| 4|3[2[1]0
5+ 73=2 5-3=2 4 [ [ HEINE
4+71=3 4—-1=3 = - -
7+ 2=5 7-2=5 o S O 1 3
6+ 3=3 6—3=3 | I O i )Y

2 -1 0|1(2]3

What do you notice by comparing both columns? E FEi T i il 3
Can you see a quick way to find the answer, Z -
when you add a negative number to a positive =
number?

6  Use the quick way from Question 5 to work out:
(@ 5+ 2 (b) 3+ 1
() 7+ 74 (d 3+8
(&) 6+9 ) 2+10

7 Copy the sentence, and choose words from those
in the brackets to complete it:
Adding a negative number gives the same answer (b) On squared paper, copy and complete the
as ... a...... number. addition matrix by continuing the pattern.

(multiplying, larger, positive, subtracting,

smaller, negative) 12 Work out these additions, using the table from

Question 11.

8  Write down the answer: @ 4+71 (by 5+0
(@ "10+12 (b) "6+4 © 3+ 2 d 4+ 3
(0 1+8 @ 9+0 e 5+74 (f) 0+73
e 5+ 10 ® 7+ 11
(2) 15+ 10 (h) 30+ 14 13 Look at your completed additions in Question 3.
Can you see a quick way to find the answer,
9  Check your answers to the questions in when you add two negative numbers?
Exercise 1 using blue and red counters. Which
method do you prefer? Why? 14 Work out:
@ 6+ 7 (b)y 10+ 10
10 Using coloured counters or a number line work () 7+77 d 9+3
out: e 2+710 @ “15+76
@ 3+ 2 by 1+ 4
© “2+°2 @ “5+2 15 Find the answer:
e 3+°5 ) 4+ 3 (@ 1+719 (b) 16+ 10
(8 6+°5 (h) ~7+76 () 30+ 30 (d 37+ 63
i 8+76 Gy 9+9 (e 18+ 22 (f) 26+ 99

16 Copy and complete:
@ 3+0=5 (b)) 3+0=3
© 3+0=1 @ O+3=1
e 3+0=1 () 3+0="1
(g O+ 3=5 (h O+ 3="3
() 5+0="2 () 5+0=2



17 Work out:

(@ 12+ 718+ 12
(b) 4+ 6+3

(¢ 20+ 10+35
(d) 14-+"20+30
() 20+ 5+71
) "12+19+ 73
(g) 8+ 14+9

(h) 11+6+5
(i) 11+ 75+6
() 6+11+75

18 The temperature in New York was ~5°C. It rose
by 9°C. What was the new temperature?

19 The sum of two numbers is ~5. What could the
numbers be?
Find as many solutions as you can.
Compare your answers with a friend.
Who has more solutions?

20 Work out:
(@ 6+10+"7
(b) 54+ 4+6
(©0 94+ 6+3
d 11+ 7+ 3
(e) 10+ 4-+13+"9
) 16+ 3+"18+3
(g) 8+ 717+4+6
(h) 6+ 9+5+"7

Subtracting negative numbers
Study the subtractions

3-3=0
3-2=1
3—-1=2
3—-0=3
3—-"1=?

Notice the pattern of answers to the subtractions is
0,1,2,3, ___

This suggests that
3—1=4

In other words, subtracting a negative number is
the same as adding a positive number.

NUMEBER

This rule allows you to subtract negative numbers
casily.

)

Example 22

Work out:
(@) 4— 5
(b) 4— 5

@ 4— 5=4+5=9
(b) 4—5="4+5=1

Exercise 1W

1 Copy and complete:
@ 3— 2=3+2=__ _
(b)5—4=5+__=____
© 2—6="2+_ =__
d 7-"1=7+__=

2 Work out:
@ 4— 6 (b) 3— 77
c) 2—78 d 4-—"6
€ 3—77 & 2-—78
® 1-6 () 9—2
(i 14-—75 (j)y le—"11

3 Copy and complete the subtraction table

Second number

= | |== | =t | w0 1 2 3
3
&)

gl 1

g

2| 0

£

&
1 1 -2
2 4 2 1
3 2 0
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NUMBER
4 Work out:
(@ 3-8 (b) 3-8
© 3—78 (d 3+8
e 0—4 & 4-0
(g) 13-6 (h) 6+13
@ 6-—"13 () 5-12
5 Copy and complete:
@ 6+0=4 (b) 6-=4
© 6—-[=8 d S5-0O="12

© 5+0O0=12 ® S5-0=7
(@ 3-0O0="2 (h) O+ 3="75
@ O-3=75 G) O+ 4="2

6  Work out:
@ 4+71-"2 (b) 3—1—72
© 6—-3+72 d 4—"2+"1
e 5+2—-74 ) 6-3+72
(g9 4—"3+1 (h) 3—"1+3
i 9-13— 4 (jy 23—-37— 11

Use a number line if necessary:

How do you multiply and divide negative numbers?

Work through the Technology box to become an expert.

) —

@ Technology

Learn more about working with negative
numbers. Check out

www.mathsisfun.com/positive-negative-
integers.html

and

www.coolmath.com/prealgebra

and look at the section on signed numbers
(integers).

Go through the lessons carefully.
There's much to learn!

1.8 Using a calculator

A calculator makes arithmetic easy and can save a
great deal of time. However, unless you are careful it
is still possible to make mistakes.

With a calculator, sums are done in the same order as
they are written down.

Example 23

236 + 47

Press these buttons on your calculator

BEEBMAE

The numbers 236 and 47 are now stored in the
calculator ready to be added.

Next press B
The answer 283 now appears on the screen.

J/

Activity

Find five examples where negative
numbers are used in today's world. Make a
presentation to your class!

Exercise 1X
T Use your calculator to work out:
(@) 36 +45 (b) 214+ 396
© 472+ 109+218 (d) 63+918+24

(&) 6432— 198 (f) 716 —692
(g) 63 X 47 (h) 924 % 39
(i) 243 x 168 (j) 4816+56

2 (a) Repeat Question 1. Did you make any

mistakes?
(b) What sort of mistake could you make?

calculator.

(b) Did you get 1275 as your answer? 1f not,

what sort of mistake did you make?

(a) Add up all the numbers from 1 to 50 on your



4 In each of the following calculations the
operation sign is missing. Use your calculator to

find which operation , B , should be

used.

(@ 7006=42 (b) 230 18 =41
(¢ 82 19=463 d 7206=12

(e) 14414 =736 (f) 114[]28=286

(h) 18[117=306
() 250021 =4

(g) 11117 =187
() 25021=525

One way of reducing mistakes when you use your
calculator is to make a good guess at the answer

first. Your calculator answer should be similar to your
guess.

Example 24

What is 52 X 87

R~ownd to
wnearest 10

A good guess is about 50 X 10 =500

08X B 3 s

The answer 416 is fairly close to
the guess of 500. It is unlikely

that a mistake has been made.

Exercise 1Y

1 Copy and complete the table. For each question
make a sensible guess and then use your
calculator.

Problem Guess Calculator

29 X8

216 — 82

76 +42+95

256 +~ 8

65 X 48

96 X 98

966 + 23

4611 + 87

143 X 37

2520 + 56

2

3

4

e

NUMBER

ONN

Use your calculator to help you work out the
missing numbers.

@) 56+1=14 (b) [1X6=90
© 72+00=18 ) 17 X []=153
@€ 136+01=8 ) 144=00=6
() 18X[0=414  (h) 196+1=14

(i) 882+[=21 G) 25X [O=675

/i{fm: Question 2 (j) could be set out as: )

Guess 20 Guess Calculator
25 X 20 =500 20 500

20 is too small, try 30
25 X 30="750 30 750

30 is too big, try 25
25 X 25 =625 25 625

25 is too small, try 27

\_ 25 X 27 =675 27 675 )

Use the method above and your calculator to find
the missing numbers.
(@ 61 X[=915
(b) 46 X[1=2828

(©) OIX56=1064
(d) Ox48=1104
() [1X23=529

() 81 X[1=2835
(g) 216 X [J=2808
(hy [0 X192 =2880
(i) 29X [1=2958
(j) 53 X[O=5300

(a) Work out
12X 42 and 21 X 24
(b) What do you notice about your answers
in part (a)?
(c) Repeat for
13 X 62 and 31 X 26
(d) What other such number pairs can you find?
(e) What patterns do you notice?

(a) Write down a three-figure number, for
example 458

(b) Repeat the figures to get, for example, 458 458

(¢) Divide this number by 13, then divide your
answer by 11 and finally divide that answer by 7.

(d) What is your answer? What do you notice?

() Repeat with another three-figure number. What
happens? Does this always happen? Why?
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Activity

(a) How would you use your
calculator to add and subtract
integers?

(b) Give some examples.

(¢} How would you multiply and divide
integers?

) —

Use a calculator to help you with this.

@ Investigation

(a) How many different multiplications can
you make using the numbers 1, 2, 3, 47
For example,
3X 124, 1 X2 X3 X4,

23 X 14, 43 X 21, and so on.

(b) Write down as many multiplications as
you can.

(c) Which multiplication gives you the

biggest answer? Can you be sure?

Work with a friend.

You may use only the operations

= = X =
You may use only the numbers
2,31, 5, 99, 248, 63
(a) The first player chooses two of the
numbers, for example 5 and 31.
(b) The second player chooses an operation,
for example [X].
(¢) Both players guess the result of 5[X]31.
(d) Check the answer with your calculator.
The player with the closest guess wins.
(e) Repeat the game until one player has

Activity

waon ten games.

1.9 Problem solving

A calculator will help you solve some of the problems
in this section.

Exercise 12

1

|

Atrest Karen’s pulse is 72 beats a minute.

(a) How many times will her pulse beat while
she is asleep for 8 hours?

(b) When she runs to school, Karen’s pulse
increases to 96 beats per minute.
For how long would she be running for her
pulse to beat 1000 times?

A box of bananas weighs 38 pounds. How many
boxes can a pickup truck hold if it can carry 1500
pounds of load?

127 students are planning a trip. For every

20 students, two teachers will go along. Five
parents will also go. How many people will go
on the trip?

Which pairs of numbers that have a sum of 40
have the largest product?

Find the missing numbers:
() 83 by 92
+ 09 -60
12 5
© 20 (d407+3=109
x 7

61
() 19
11009
11
9]
901

Using the numbers 3, 4, 5 and 6 only once, copy and
complete

OxO+A-0O=17
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7 Copy and complete the patterns: 9 A box contains more than 15 but fewer than
(a) 1x1 =1 35 marbles.
11xX11 =121
111 X111 =
1111 X 1111 =
() l; i 2 i ;; When the marbles are counted in 3s there are
PEX8 3= .. two left over. When the marbles are counted
_ in 5s there is one marble left over. How many
1234 X8+4= ... }
marbles are in the box?
& Davis dropped his science book. It fell open.
10 Use six 3s and any of the operations,
+, —, X, + to write an expression
equal to 20.
11 The reverse of 253 is 352. The reverse of 126 is

621 and so on. Find the three-digit number which
when added to its reverse is closest to 500.

He noticed that the product of the two open page
numbers was 756. At which pages did it fall open?

@ Investigation )

Look at the chain of numbers below:
1324052051035 —>16—>7
It follows the rules:

(i) If the number is even, divide it by 2
(i) If the number is odd, multiply it by 3 and add 1

(a) Can you complete the chain above?

(b) Start another chain with a different number. What happens?

(c) Try some more numbers. Does each chain end in the same way?
(d) Make another chain with some other rules. What happens?
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‘o Consolidation

Example 1 Example 4
(a) Write down the first three multiples of 7. Use repeated subtraction to calculate
(b) What are the factors of 427 (a) 132+4 (b) 259+ 17
(a) Multiples of 7=1X7,2X7,3X7 etc.

First three multiples of 7= 17, 14, 21 4Jli (2) {0 1_7:% % ?)
(b) Factorsof 42=1,2,3.6,7, 14,21, 42 i = 10

92 89
Elxample 2 —40 10 —34 2
Find the HCF and the LCM of 16 and 12. ? 55
Write the numbers as a product of prime factors. —40 10 ey 2
16=2X2X2X2 12
12=2X2X3 (see factor trees) 12 3 17 1
0 33 4 15R4

12 16
3/ \4 4/ \4 So, 132 +4=33 S0.259+17=15R 4
/ \ / \ / \ Check: 33 X4 =132 Check: 15 X 17 +4 =259
2 2 2 > 2 5

Example 5
Find the value of
HCF of 16, 12 =2 X 2 =4 (factors common to both (@ 6+ 7 (b) 3-2

numbers) B B
LCM of 16,12 =2 X2 X 2 X 2 X 3 = 48 (multiply @ 6+ 7= T7+6
factors that are repeated in both numbers) i6
Examplej' I ml [ | LI | I [
Use the distributive law to find B8 T7 654321 12345678
(@ 42x17  (b) 36 X129 So6+"7="1
(@ 2x17=42X10+7) (b) 3-2
=42X 10+42 X7
=420+294=714 =%
(b) 36 X 129 =129 X (30 +6) T S S ) ) R R RN FR R N 5
= 4644 So 3—-2="75

Exercise 1

1 Write down the first four multiples of:
@ 6 (b)y 13 (c) 23 (d) 37 (e) 48

2 List all the factors of:
@ 24 (b) 36 (27 () 54 (e 112
) 96 (g) 108 (h) 144 (i) 256 (j) 1024
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3 Find the HCF and the LCM of these pairs of 9 Brian Lara’s scores in 5 innings of the test
numbers. matches against South Africa in 2005 were:
(@ 16,8 (b) 14,7 (c) 24,20 (d) 18,20 195, 4, 176, 13 and 4.
(e) 16,24 (f) 20,25 (g) 25,30 (a) How many runs did he score altogether in the
(h) 36,42 (i) 54,28 (j) 72,40 series?

4 Use the distributive law to calculate:
(@ 17X13 (b) 33X 14 (¢) 36X24
d) 18 X29 (e) 54 X13 (f) 27X 27
(g) 47 X38 (h) 342X 37

5  Use repeated subtraction to calculate:
(a) 54 +3 (b) 72+4 () 75+5
(d) 1083 (e) 182+13 (f) 224+ 14
(g) 255+15 (h) 45619
Check your answers.

6 Round off these numbers to (i) the nearest 10
(ii) the nearest 100.

(@24 (b) 37 (© 138 (d)206 (e) 314 (b) Add up his scores and divide by the innings
() 749 (g) 813 (h) 1324 (i) 1068 (j) 1874 played to find his batting average for the series.
7  Work out: 10 There are 624 students and 27 staff at the King
@ 3+°5 (b) 3+°5 Stevens school. The school wants to go on a day
© 6+8 d 6—28 trip to Seaview Bay.
€ 4+ 2+73 () 6+ 3+1 (a) How many people will go on the trip?
(g 3— 4+1 (h) 3— 5— 3 (b) How many buses should the school hire if a
bus can hold 31 people?
Application 1 (¢) If the cost of transporting a busload of people

is $225, what will be the total cost of the trip?
(d) How much should each person pay?

8 Rainfall in the hurricane season on the island of
St Peter is shown in the table.

Month | June | July | Aug | Sept | Oct | Nov ‘*’t Support Website
Rainfall
in mm 30 50 78 | 104 | 68 03

Additional material to support this topic can be

found at www.oxfordsecondary.com/
9780198425694

(a) What was the total rainfall over the six
months?

(b) If the total rainfall for the year was
613 mm, what was the total rainfall
in the non-hurricane months?
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You should know ...

1 How to find factors and multiples.
For example:

Put Linto
récta m,gLes

Factors of 8
c O O O
cC o000 O0CO0O0 o o o O
1 x8 2%4

Factors of 8 are 1, 8, 2, 4.
The multiples of 8 are 8, 16, 24,32, . . ..

2 A prime number has exactly two different factors, one and
itself.

a composite number.

A number which has more than two different factors is called

3 How to find prime factors of a number,
For example:

/\
/\ /\
/\

48 =2X2X2X2X3

=

4 How to find HCFs and LCMs.

5 The laws of arithmetic
The distributive law.
For example: 3X(6+5)=3X6+3X5
=18+ 15
=33

Check out

1

(a) Find all the factors of
(i) 14
(ii) 24

(b) Write down the first six
multiples of
i 7
(i) 13

State whether these are prime or
composite numbers.

@ 7 (b) 27

© 23 (@ sl

Write each of these numbers as a
product of its prime factors.

(a) 24 (b) 72

() 168 (d) 255

Find the HCF and the LCM of:
(a) 16,20 (b) 18,27
(c) 36,40 (d) 15,35

(a) Use the distributive law to
find:

i 14x16 (if) 13 x 18

(iii) 21 X 18 (iv) 15 X 144
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The commutative law

For example: 3 X7=7X3
34+7=7+3

The associative law

For example: (2 X4) X7T=2X(4X7)
Q+4)+7=2+4+T7

Long division is really repeated subtraction.
For example: 182 + 13

13 1182 Note:
— 130 10 10 X 13 =130
52

=52 4 4X13= 32

ol 14 14 13 = 182
182+ 13=14

How to add and subtract integers

For example:
(@ 4+ 3=77
-3

I I

1 T T 1 T
| 7 6 5 4 321 0 1 2 3

(b) 5— 2=5+2=7

How to round off numbers.
For example:

308

:

. L L 4 1
T T T T

2':'0 280 2§0 300 310 320
308 to the nearest 10 is 300.
845

700 800 900 1000 1100 1200
845 to the nearest 100 is 800.

(b) Which of these are true? Give
reasons
(i) 7—4=4-7
(i) 13X (@4+2)
=13xX4+13%2
({ii)3 +6+9=3+6)+9
(iv) 27 X 24 = 24 X 27

6  Use repeated subtraction to work
out:
(@ 8§+2 (b) 40 +5
(© 645 =15 (d) 1442 ~14

7 Work out:
@ 7+ 6 (by 6+ 2
()0 8—9 d 6—13
e 3—75 # 3-75

2 Round off (i) to nearest 10
(ii) to nearest 100.
(a) 723 (b) 609
(c) 1109 (d) 1246

'Q
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9 A calculator is only as good as its user.

9  Find the missing numbers using
Make a good guess of your answer before you work a

your calculator,
problem. (@ 104+-0=13
For example: 23 X 39 (b) X 18=198
© 425+~0=17

That's about
20X 40
= 8OO




Sets
Objectives v;m fou vjﬁre;;e

. ) cveatures
v understand the mathematical meaning of

the word 'set’

v learn how ideas of sets and their notation
assist in sorting and classification

v discover what a Venn diagram is, and how
to draw and use one

v use Venn diagrams to find HCFs and
LCMs

What's the point?

Sets are used in many areas of mathematics, so
much so they are sometimes called the building
blocks of the subject. Basic ideas about sets
are used by many scientists to assist in sorting. /
Biologists use such ideas when they try to classify ;
the 34 000 species of spider, which they sort into /
some 100 families!

-
\ \

Before you start

You should knowv ... Check in
.
1 The even numbers are 2,4, 6, 8, 10 ... 1 Which of these numbers are
The odd numbers are 1,3.5.7.9 ... (a) odd (b) even?
17, 28, 116, 215, 7, 30
»
2 The multiples of a number are the same as its multiplication table. 2 Which of these numbers are
For example: the multiples of 3 are 3,6, 9, 12 ... multiples of 57
6, 15, 60, 103, 95
3 The factors of a number are the numbers that divide exactly 3 List all the factors of 12.
into it.
For example: the factors of 6 are 1, 2, 3 and 6.
B
4 A prime number has exactly two factors: itself and one. 4  Which of these numbers are
A composite number has more than two factors. (a) prime (b) composite?

11, 15, 8, 20, 13




O

SETS

2.1 Sets and their

members
® A setis a collection of things with a common
feature.

For example, a set of 4-legged animals.

e Each thing in a set is called a member of the set.

For example, a pig is a member of the set of
4-legged animals.

Exercise 2A

1 Look at the drawings above. Write down what
you see in each picture.

2 Look around your classroom. Write down five
sets of things you can see.

3 Look at the drawings again.
How many members are in:
(@) the set of cattle
(b) the set of pineapples
(c) the set of steel drums
(d) the set of palm trees?

2.2 How to describe
a set

To save time writing ‘the set of” you can use curly
brackets.

For example you write:

the set of cattle = {cattle}

or,

the set of whole numbers from 1 to 10
={1,2,3,4.5,6,7.8,9, 10}.

Sometimes there are too many members in a set to
list them all. You can still use curly brackets:

The set of even numbers between 4 and 20 000
= {even numbers between 4 and 20 000}

The set of students in Anil’s school
= {students in Anils school}.

To show that things belong to a set, you can draw a
loop around them.
So a set of fruit could be shown as:

The set of whole numbers from 1 to 10 could be
shown as:

Example 1

Describe these sets in your own words:
(@) {Alice, Ann, Alison, Anya}
(b) {35, 42,49, 56, 63}

(a) A set of girls names beginning with A.
(b) The set of multiples of 7 from 35 to 63.

4




Exercise 2B

1  Using brackets, list the set of:
(a) months of the year
(b) Caribbean countries beginning with T
(¢) whole numbers between 10 and 20
(d) even numbers between 10 and 14
(e) odd numbers between 25 and 35.

2 Using a loop, show the set of:
(a) names of people in your family
(b) days of the week
(c) subjects you study in school
(d) odd numbers between 2 and 10
(e) even numbers between 80 and 100.

3 For each set in Questions 1 and 2 write down the
number of members it has.

4 Describe each of these sets in your own words:
(@) {James, John, Judith, Jennifer, Joseph}
(b) {Port of Spain, Castries, Kingston,
Bridgetown, St George’s}
(¢) {sandal, slipper. boot, shoe, clog}
@) {3.6,9,12, 15}
(e) {121,132, 143, 154, 165}

5 Describe each of these sets in words.

Using symbols

Look at the set {1, 2, 3,4, 5}.
2 is a member of this set.

SETS

You can write this in a short way:
2e{1,23,4,5}

® The symbol € means is a member of, or
belongs to.

The empty set

Some sets have no members.

For example

{people with three heads}

or

{whole numbers between 1 and 2}.

® A set with no members is an empty set.
The symbol for any empty set is { }.

Exercise 2C

1  Write in words:
@ 3 € {1,2,3}
(b) blue € {blue, green, yellow, red, orange }
(¢) cricket € {cricket, football, tennis,
badminton, volleyball}
@ 10 € {10, 20, 30, 40, 50}
e) 121 € {121,132, 143, 154, 165}

2 Write using brackets and the symbol & :

(@) 36 is a member of {6, 16, 26, 36}.

(b) A is a member of {A, B, C}.

(c) StLuciais among the islands
Grenada, St Lucia, St Kitts, Trinidad, Puerto
Rico.

(d) 16 is one of the even numbers
10, 12, 14, 16, 18, 20

3 Using brackets, write these sets in a different
way.

@ {0,1,2,3,4,5,6,7,8,9, 10, 11, 12, 13,
14, 15, 16, 17, 18, 19, 20}

(b {1,3,5,7,9,11,13, 15, 17, 19, 21, 23,
25,27, 29, 31}

(© {3.6,9,12,15,18,21,24, 27, 30, 33,
36, 39, 42, 45, 48, 51}

4 Using brackets, list the members of each set.
(a) {numbers between 1 and 101 that end in 0}
(b) {numbers between 5 and 80 that are
divisible by 3}
(c) {numbers between 12 and 17 that are
divisible by 9}
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5  Which of these are empty sets?

(@) {spiders that have twentyfour legs}
(b) {whole numbers between 21 and 22} A Venn diagram has been started below.
(¢©) {numbers ending in 1 that are divisible

by 11} Andew Adam
(d) {numbers between 0 and 500 that are Adela

divisible by 10} Althea  AATOU ) Anil
(e) {years with 370 days} Anita

) L . Anthony Alex

(f) {boys names beginning with A}
() {days of the week beginning with X} (a) Name the universal set and the subset.
(h) {rivers that run to the sea} (b) List, using curly brackets:
(i) {months of the year ending with W} (i) the universal set
(j) {human beings with wings} (ii) the subset

iii) th 1 t of the subset.
6 Make up five sets of your own. (ith e complemeafof e il

List each one, using brackets, then describe it in (@) The universal set could be called ‘Names

your own words. beginning with A’ and the subset ‘Girls
names beginning with A’.
7  Describe five empty sets of your own. (b) (i) The universal set is

{Andrew, Adam, Anil, Anthony,

- Alex, Adela, Anou, Althea, Anita}
2.3 Venn diagrams (i) The subset s

A labelled diagram like this is called a Venn {Adela, Anou, Althea, Anita}

diagram. It is named after the mathematician (iii) The complement of the subset is

e {Andrew, Adam, Anil, Alex. Anthony]}
Months of the year
February e April Exercise 2D
e 1 Copy this Venn diagram:

May s beginnj, September
OQ\‘S\ 8y, p

N G

—t

March August Cairo £ '

London

New York

Paris

November December

Delhi Bangkok

The rectangular box contains the whole set.

In the diagram the universal set is {months On your drawing label the universal set and the

of the year}. Stibet,

The smaller loop shows a subset of the universal set. 2 From Question 1 list, using brackets:
In the diagram the subset is {months beginning with J}. (a) the universal set

The elements outside of the subset are known as the (b) the subset

complement of the subset. (c) the complement of the subset.

In the diagram the complement of {months beginning 3 (a) Using{l1,2,3.4,5,6,7.8,9, 10} as the

with J} is {months that do not begin with J}. universal set, draw a Venn diagram showing

the subset of even numbers.
Label your diagram.

(b) What is the complement of the set of even
numbers?




4 For the universal set {whole numbers from
1 to 20} draw separate Venn diagrams to show
each of these subsets:
(a) multiples of 3
(b) multiples of 4
(c) multiples of 5
(d) factors of 20.
Which of these four subsets has fewest members?

5 A grid that shows information is called an
information matrix.
Stephen asked eight of his friends about how they
like to spend time. The information he found is
shown in the information matrix. v means likes.
X means dislikes. For example, Michael likes
swimming but does not like reading.

Namme Swimming | Cricket | Movies | Reading | Drawing
Hugh v X X v X
Mohamed v X X v X
Donald X v v v X
Michael v v v X v
Greg X v X X v
Morris v v X v v
Winston X v v X X
Lawrence v X v X X

Using {eight of Stephens friends} as the
universal set, draw separate Venn diagrams
showing the subsets of his friends

(a) who like swimming

(b) who like cricket

(¢) who like reading and movies

(d) who like reading and drawing

(e) who like movies and drawing

(f) whose names begin with K

(g) who are male.

Label your diagrams.

6 (a) Ina group of six students in your class, make
an information matrix to show likes or dislikes.

Name Walking Cycling Writing

SETS

(b) Which students
(i) like walking
(ii) like cricket
(iii) like writing
(iv) like walking and writing
(iv) like cycling and walking
(vi) do not like writing
(vii) like writing but not walking
(viii) neither like writing nor walking?

The subset symbol
There is a quick way to show a subset of a set, without
drawing a Venn diagram. You use the symbol C.

@ The symbol C means is a subset of.
For example,
{3,6,9} c{1,2,3,4,5.6,7,8,9, 10}

Exercise 2E

1  Using symbols, describe each Venn
diagram. The first one can be described as
{Monday} C {Monday, Tuesday, Wednesday,
Thursday, Friday, Saturday, Sunday }

(@) The days of the week

Saturday
Sunday Friday

e‘mlli“g Wirg
CDE

Tuesday Thursday
Wednesday

(b) A set of animals

dog \N“d anin,% horse

lion
camel

tiger thino ) “°%

cheetah

sheep it

(©  Numbers between 0 and 11

2
Oiaater;han 6 3
10
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O

2  Show, with labels, these sets on Venn diagrams.
@ {1.3,5,7,9}C{1,2,3,5,6.7,8,9, 10}

2.4 Intersection of sets

(b) {2,4,6,8,10}c{1.2.3,4,5,6,7,8,9, 10}
© {3.6,9}C{3.6,9, 12, 15, 18,21, 24,27}

Ratna Roy
a teacher

Claudia Cloudy
an wr hostess

g3

Denis _Dero
R - \ a soldier
Y | S—
¢ P
Anita Addy
a nurse

Ricky Rocker
a reggae star

Tricky TFaker
a thief

e Diana Divine
-\ a film star

Y
€28

B Charlie Cam
a cub scout :

Bernard Brain
a mathematician

This set shows people whose photos appeared in

today’s Daily News.
®

Two subsets of the universal set are:

{people wearing glasses} = {Anita, Ratna,
Charlie, Bernard}

and {people wearing a uniform} = {Claudia,
Anita, Denis, Charlie}

Anita and Charlie are in both subsets. This can be
shown on a Venn diagram:

People with photos in today’s ‘Daily News’ 1

‘Wearing a up;
n“o’

Anita and Charlie are both wearing glasses and
wearing a uniform.

They make up the intersection of the two subsets.

The intersection of two sets is made up of those
members that are common to both sets.

| -The intersection

Exercise 2F

This is the set of names of Harry’s friends.

Names of Harry’s friends

Ratna

Billy Regina

David

Rose

Michael Restsid

Ramsingh
Shirley

Robert
Raquel
Janet

Rocky

Using brackets, list the subset of these names that:
(a) are girls’ names  (b) begin with R.



2 (@) In Question 1, which names are girls’ names
and begin with R?
(b) Copy and complete the Venn diagram:

Names of Harry’s friends

ve‘é"““mg with R Girls’ Name,

™
&
g
o
Z

=\
\
Rose is a girl’s name
and it begins with R.

3 In Question 2, are the names in the shaded region
of the Venn diagram in part (b) the same as the
names in your answer to part (a)?

4  The matrix below gives information about ten
students in Form 1.
v means Yes. X means No.

Name Likes Can | Ownsa
maths | swim | bicycle
Deo v v X
Wendy v X v
Ali v X X
Ramsingh X v v
Lorna X X X
Addie v X X
Bob X v v
Shirley v X v
Janice v v X
Rani X v X

List the subset of students who:

(a) like maths (b) can swim.

(¢) Which students like maths and can
swim?

5
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(d) Copy and complete the Venn diagram.
Remember to use all ten names.

Ten students in Form One

Likes mathg  Can SWip,

(e) Lorna’s name appears outside both small loops
in the Venn diagram you drew for part (d).
What can you say about Lorna?

(a) Draw a Venn diagram using the students in
the matrix in Question 4 showing:
(i) the subset of students who can swim
(ii) the subset of students who own a bicycle.

(b) Which students are in the intersection of the
subsets?

(c) Which students neither own a bicycle nor
can swim?

(d) Which students own a bicycle but can not
swim?

(a) Form a group of six students in your class.
Get each member of the groups to complete
this questionnaire.

D0 you ke CrCKEL? ..ot v

Do K Poudens e ... s s

(b) Draw a Venn diagram with student names
inserted to show:
(i) the students who like cricket
(ii) the students who like rounders.
(c) Which students in the group
(i) do not like cricket
(i) do not like rounders?
(d) Which boys do not like cricket?
(e) Which girls like rounders?
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7  From the Venn diagram list the subset of
numbers from 1 to 20 which are:
(a) even
{(b) multiples of 3
(c) even and multiples of 3
(d) even but not multiples of 3
(e) multiples of 3 but not even
(f) neither even nor multiples of 3.

‘Whole numbers from 1 to 20

1 5 7
pven dumbe,

19 11

17 13

8 (a) Using {whole numbers from I to 30} as the
universal set, copy and complete the Venn
diagram:

Whole numbers from 1 to 30

) 4

yhuliples of Odd 4y,

B
o

(b) Write down the subset of numbers from
1 to 30 which are:
(i) odd
(i) multiples of 5
(iii) odd and multiples of 5
(iv) odd but not multiples of 5
(v) multiples of 5 but not odd
(vi) neither odd nor multiples of 5.

9 (a) Using the numbers from 2 to 25 as the
universal set, show on a Venn diagram the
subset of prime numbers and the subset of
composite numbers.

(b) Which numbers are prime and composite?
(¢) Which numbers are neither prime nor
composite?

r Activity

(a) Develop a questionnaire to find out about
the favourite foods of students in your
class.

(b) Collate your data as an information
matrix (see page 37, guestion 5 if you
have forgotten).

(c) Draw Venn diagrams to show different
food choices of different children.

(d) Draw Venn diagrams to show how food
choices vary from boys to girls.

(e) Which foods do both boys and girls
enjoy?

(f) Which foods are preferred by boys but
not girls?

_J

@ Technology )7

Learn more about sets and how to use
them.
Visit

www.mathsisfun.com/sets,

2.5 Common factors,
common multiples

Set notation and Venn diagrams can give you another
way of finding common factors and multiples.



Example 3

Draw a Venn diagram to show the factors of 6 and 9.
Factors of 6 = {1, 2, 3, 6}
Factors of 9 = {1, 3. 9}

Two of the factors, 1 and 3, are in both sets.
1 and 3 are common factors of 6 and 9.

A Venn diagram shows this well:
Whole numbers from 1 to 10

Q‘&d‘i’ s of 6 Factorg B
4 )
ally

Vd
The intersection of the two sets
shows the common factors.

Exercise 2G

1 (a) Write down the set of factors of 8.
(b) Write down the set of factors of 12.
(¢) Copy and complete the Venn diagram:

‘Whole numbers from [ to 15

Lors of
o 8 Factorg |

o]

(d) Write down from the Venn diagram the set of

common factors of 8 and 12.

2 (a) Write down the factors of 9.
(b) Write down the factors of 12.
(¢) Copy and complete the Venn diagram:

‘Whole numbers from 1 to 12

clors
%was of 9 Faclors o

(d) Write down the common factors of 9 and 12.

SETS

3 Use Venn diagrams to find the common

factors of

(a) 10and 15 (b) 4and 6
(c) 6and 8 (d) 8and 10
() 6and 14 (f) 12 and 15.

It is now a short step to find the highest common
factor (HCF) of two numbers using a Venn diagram.

Example 4

Use a Venn diagram to find the HCF of 18
and 24,

Factors of 18=1{1,2,3,6, 9, 18}
Factors of 24 ={1,2,3,4, 6, 8, 12, 24}

Factors of 18 Factors of 24

Common factors of 18 and 24 = {1, 2, 3, 6}
So HCF of 18 and 24 is 6.

5]

Exercise 2H

1  Use the Venn diagrams you drew in Question 3
of Exercise 2G to find the HCF of

(a) 10and 15 (b) 4and 6
(c) 6and 8 (d) 8and 10
(e) 6and 14 (f) 12 and 15

2 Use Venn diagrams to find the HCF of

(@) 6and 15 (b) 10 and 15
(¢c) 12and 16 (d) 24 and 30
(e) 35and 25 () 28 and 42

(g) 56 and 48 (h) 36 and 54

List the elements of
(a) {factors of 24}
(b) {factors of 36}

Draw a Venn diagram to illustrate these sets and
hence state the HCF of 24 and 36.

Ol
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Common multiples

The set of the first eight multiples of 3
={3,6,9. 12,15, 18, 21, 24}

The set of the first six multiples of 4
={4,8, 12, 16, 20, 24}

12 and 24 belong to both sets.
12 and 24 are common multiples of 3 and 4.

A Venn diagram shows this:

‘Whole numbers from 1 to 25

1 2 5 7
25 N\ultiples of 3

Ml.l][fp[
cs
[2)

23

22

The intersection of the sets shows
the common multiples.

Exercise 21

1 (a) Write down the set of the first ten multiples
of 2.
(b) Write down the set of the first four multiples
of 5.
(¢) Copy and complete the Venn diagram:

‘Whole numbers from 1 to 20

wultiples of »

Wultipleg

3 7 9

(d) Write down the set of common multiples of 2
and 5.

2 (a) Write down the multiples of 2 and 3 up to 20.
(b) Write down the multiples of 2 and 3 up to 20.
() Copy and complete the Venn diagram:

‘Whole numbers from 1 to 20

. . M -
K \)\m)les of 2 lﬂﬂpje.g

O
W

L s 1

(d) Write down the set of common multiples of
2 and 3.

28]

Use Venn diagrams to find the common
multiples of

(@ 3and 5 (b) 3and 6
() 2and 7 (d) 4and 5
() 2and 8 (f) 6and4

A Venn diagram can show the lowest common
multiple (LCM) of a pair of numbers.

Use a Venn diagram to find the LCM of 4 and 6.

The set of multiples of 4 =

{4,8, 12, 16, 20, 24, 28, 32, 36, 40, 44,
48.52,56,60, ...}

The set of multiples of 6 =
{6,12, 18, 24, 30, 36, 42, 48,54, 60, ...}

Multiples of 4 Mu ltip,
s

O

Common multiples of 4 and 6 =
{12, 24, 36,48, 60, ...}

So,LCM of 4 and 6 1is 12.




Exercise 2J

1 Use the Venn diagrams you drew in Question 3
of Exercise 21 to find the LCM of

(@) 3and 5 (b) 3and 6
(¢) 2and?7 (d) 4and 5
(e) 2and (f) 6and 4
2  Use Venn diagrams to find the LCM of
(@) 2and 3 (b) 4 and 8
(¢c) 3and 4 (d) 2and 4
(e) 2and 9 @ 5 and 10
(g) 5and 7 (h) 8and 12

Exercise 2K - mixed questions
1 Copy and complete using the correct symbol, €
or C in the space:
(@) physics ... {science subjects}
(b) {April} ... {months of the year}
(¢) {knife, fork, spoon} ... {kitchen utensils}
d) 15 ... {multiples of 5}
e {3.6,12} ... {factors of 24}

2 Which of these are empty sets?
(a) {students in your class who like mathematics}
(b) {people over 150 years old}
(¢) {students in your class with three legs}
(d) {prime numbers less than 20}
(e) {odd numbers with a factor of 2}

%]

Ifa € {3,6.9, 12}anda € {1,2,3,4,5}
find the value of a.

4

N

SETS

Ol

The Venn diagram shows the favourite
sports of some students in 7B.

Students in 7B

Susa

n
Netball Basketbal

Paul

(a) List using brackets, the set of students who
(i) play basketball
(ii) play netball, but not basketball
(iii) play neither netball nor basketball
(iv) play both netball and basketball.

(b) How many students play either basketball
or netball or both?

(a) Copy and complete:
The intersection of {factors of 6} and
{multiples of 2 less than 10} is ...
(b) Draw a Venn diagram to show the
information in part (a).

(a) List the factors of 6.

(b) List the factors of 24,

(¢) Draw a Venn diagram to show that
"~ {factors of 6} C {factors of 24}.

Use Venn diagrams to illustrate the HCF and
the LCM of:

(a) 6and 16

(b) 12 and 21

(¢) 9and 15
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Example 1
Describe the sets.

(@ (b)

Castries

St Georges

The set can be written as
{Roseau, Castries,

St Georges, Kingston}.
That is, the set of

The set can be written
as {28, 30, 32, 34, 36,
38, 40}

That is, the set of even
numbers from 28 to 40.

Example 2
Draw a Venn diagrams to show

{2,4,6} c{1,2,3,4,5,6,7}
The symbol C means “is a subset of”’.

The Venn diagram to show the two sets is
Numbers between 1 and 7

1 y aumber betweep = 7

A Dy
< &

Example 3

Draw a Venn diagram to show the factors of 8 and the
factors of 6.

Write down the intersection of the two sets.

Factors of 8 ={1, 2, 4, 8}

Factors of 6 ={1, 2, 3, 6}

The Venn diagram is

Numbers between 1 and 8

pactor of §  gactor of g

7

The intersection of the two sets is {1, 2}.

Windward Island capitals.

Exercise 2

1

Describe these sets:

@) (b)

(b) Aruba

Bonaire

Curacao

St Maarten

Write down five different empty sets.

Draw Venn diagrams to show

(@ {1.3,5} C{1,2,3.4.5,6}

(b) {5, 10, 15,20} C {5, 10, 15, 20}

(¢) {Saturday, Sunday} C {Days of the week}

Draw Venn diagrams to show

(a) factors of 4 and factors of 6

(b) factors of 12 and factors of 24

(c) factors of 9 and factors of 24

(d) factors of 36 and factors of 15

Write down the intersection of each of the
pairs of sets.

(a) Using {whole numbers from 1 to 20} as the
universal set, draw a Venn diagram to show
{multiples of 3} and {odd numbers}

(b) Write down the subset of numbers from 1 to
20 which are:

(i) multiples of 3

(ii) odd

(iii) odd and multiples of 3

(iv) odd but not multiples of 3

(v) even and multiples of 3

(vi) neither odd nor multiples of 3

Application 2

6

(a) Draw a Venn diagram to show factors of 16
and factors of 24.

(b) List the members of the intersection of the
two sets.

(¢) What are the common factors of 16 and 24?

(d) What is the highest common factor (HCF) of
16 and 247



7  Use the method you used in Question 6 to find
the HCF of
(@) 12and 18 (b) 36and 27 (¢) 36 and 60

8 Use asimilar method to find the LCM of
@ 3and5 (b) 2and6 (¢) 7and 15

SETS

3;6 Support Website

Additional material to support this topic can be

found at www.oxfordsecondary.com/
9780198425694

3 This is a Venn diagram:

Names beginning with B

Beth
0YS Nameg
Bette
Bob
Belle Brenda
Barbara
The box contains The loop contains
the whole, or a subset of the
universal, set. universal set.

In symbols,

Z means is ‘a subset of”.

You should knowv ... Check out
|
1 A setis a collection of things with a common feature. 1 (a) Use aloop to show the set
For example: the set of even numbers between 1 and 11: of odd numbers between
6 and 16.
or {2,4, 6,8, 10} (b) USlng brackets list the set of
day of the week beginning
with T.
o
2 The symbol € means ‘is a member of”. 2 (a) Rewrite the statement
T e s ‘cod is a member of the sctof
’ o PR & fish’ using the € symbol.
For example:
the set of girls with three heads = { } (b) Rewrite the statement
‘there are no birds with two
heads’
using the symbol { }.
o

{Billy, Ben, Bob} C {names beginning with B}

3 (a) Using {1,2,3 ...10}asthe
universal set, draw a Venn
diagram to show the subset
of prime numbers.

(b) Rewrite the statement ‘Mary
and Liz are girls names’
using the symbol C

‘0
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4 The intersection of two sets consists of members common to

both sets.
»

| intersection

5 The highest common factor (HCF) is the largest factor
common to two or more numbers.

For example: the HCF of 12 and 20 is 4.

The lowest common multiple (LCM) is the smallest multiple
common to two or more numbers.

For example: the LCM of 3 and 5 is 15.

4 Copy and complete this Venn
diagram:

‘Whole numbers between 10 and 20

wb‘}\t'ﬂP'“‘JS Of 5 gultiples of 3

5 (a) Copy and complete the Venn
diagram:

‘Whole numbers from 1 to 21

Q,b.cxo*f‘i of 14 pactors of 2,

(b) Write down the HCF of 14
and 21.
(c) Draw a Venn diagram
showing
(i) universal set = {whole
numbers less than 25}
(ii) a subset of the multiples
of 4
(iii) a subset of the multiples
of 6.
(d) Find the LCM of 4 and 6.




Fractions and ratios

Iwant
half of it!

' Objectives

v
v
v
v
v
v
v
v
v

%of the cake
show fractions using diagrams i e
calculate a fraction of a quantity
find equivalent fractions

work with fractions greater than 1
add and subtract fractions
multiply and divide fractions

solve problems involving fractions
compare quantities using ratios
simplify ratios

'~ What'’s the point?

Fractions are used frequently in everyday life.
How often do you say things such as ‘I'd like half
a glass’, or "Two-thirds of the class were sick'?
Cooks use fractions all the time in their recipes:
‘Take 25 cups of flour and mix in § teaspoonful
ofsalt ..."

Before you start

You should knowv ... Check in

-

1 A fraction is the amount of each part when something is 1 (a) Janis shared a grapefruit
divided into equal sized parts. equally between her and her
For example: sister. How much grapefruit

- did each get?
1 A N
One half (2) One quarter (4) : \ﬁ ) (b) Alan got half marks in a test
Half an orange \ One quarter of a pizza ~._.- out of ten

‘What was Alan’s score?

-
2 How to use numerals to describe fractions: 2  Write down the numerator and
; denominator of these fractions.
this shows how many ¥ 15 th 3 2 5 3
is the numerator @7 M5 ©35 @

parts you have B, ) 7

this shows how many .~ 3 ~

parts there are altogether 3 is the denominator
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-
3 How to use words to describe fractions: 3 Write these fractions as
% is two-thirds. numerals.
(a) three-quarters
(b) two-fifths
(¢) five-sixths
4
3.1 Showing fractions © . @ 1
[

You can show fractions using diagrams.

You can also show more than one part of a whole as a

m fraction for example:

What fraction of each shape is shaded?

&

One part out of three equal parts is shaded
SO ;— is shaded.

= of a rectangle
(two-thirds)

= of a circle

(three-quarters)

(b)

Exe rcise 3B
What fraction of each qhape is shaded?

One part out of six equal parts is shaded so é

is shaded. @) -]
X
Exercise 3A (© )
1  What fraction of each shape is shaded?
(@ (b)
(e) ]
(C) ) 51 %
€ [ ] (® 2 Copy each diagram and shade the fraction
shown:
() (b)
- 3 2
2 Copy the diagrams and shade the fractions ? ¥
shown.
@ (b) © [ | (d)

=
=
)




{l=2]

Using squared paper, show the fraction.
@; By ©F @3 @

The circle represents a jugful of fruit punch.

= cane juice [ orange juice
[ pineapple juice  [1 water

What fraction of the punch is:
(a) pineapple juice (b) orange juice
(c) water (d) cane juice?

The rectangle below represents what Mr Olabode
spent his wages on.

[ entertainment [ food and fuel
I new clothes B rent
Bl savings account at the bank

(a) What fraction of his wages did he spend on
(i) food and fuel (ii) rent
(iii) entertainment (iv) new clothes?
(b) What fraction did he save?

Thomas Shabrai has a large farm. Here is how he

uses his uses his farmland:

5 hectares for rice

5 hectares for timber

3 hectares for sugar cane

2 hectares for citrus fruits

I hectare for yams

1 hectare left resting.

(a) How many hectares of farmland has
Mr Shabrai?

(b) Use squared paper to represent Mr Shabrai’s
land. How many squares will you need?
Using different shading, show what he does

FRACTIONS AND RATIOS @.

with the land. Remember to write a key to
the shading you use.

(¢) From your drawing, write down the fraction
of land used each way.

I~

Arthur Bentt was mixing concrete. He used

3 bucketfuls of sand, 2 bucketfuls of cement,

4 of gravel and 1 of water.

(a) How many bucketfuls of material did he use

altogether?

(b) Write down the fraction of the total mixture
that was:
(i) sand (ii) water (iii) cement

(iv) gravel.

@ Investigation )7

1 . .
You can show 3 on a square like this

or like this or even like this m .

How many different ways can you find of
dividing up a square into two halves?

4

3.2 Calculating fractions

Fractions of a whole

To find a half(]i) of an amount you divide by 2.

To find a third (%) of a whole amount you divide by 3,
and soon ...

To find % of 12 you need to divide 12 into 3 equal
parts.

Sozof 12=12+3=4

Example 2

What is é—of $30?

This means that $30 is divided into 5 equal parts,
50

2 of $30=$30 = 5 = $6

o
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Exercise 3C

1

O]

£

Work out

(@ 30f10  (b) ;0f20
(© 3of9 @d) zof 15
© 50f60 @) 550f90

What is § of $27?

Alicia’s class has 36 pupils. One-third are girls.
How many are boys?

Mr Largepocket earns $8400 each month, He
saves one-quarter of it. How much does he spend
each year?

Other fractions of a whole amount can also be
worked out in a similar manner.

Example 3

What is 3 of 367
;of36=36+4=9

jjof 36 is three times this, so
2of36=3x9=27.

A picture shows Example 3 more clearly.

120[36 M EEEREEEREEREE
$0f36 e e e e e e e ee (- 0f36=27
%0[36 EEEEEEREEN
%0[’36 R EEEEEE
Exercise 3D
1 Whatis:
(@) 3 of 24 (b) 3of 24
(© :of35 @) 3of 35
(€) 5of42 @ Sof42
(g) 5of 63 (h) 3 of 63
(i) 15 0f 60 () 15 of 60?
2 Draw pictures to show your answers to Question
1(b), (d), (f). (h) and (j).
3 Find

¥
(a) 5of 18 centimetres

(b) jj of 24 students

4

(5]

[=1]

(c) 110 of 80 fishing boats
(d) % of 64 lemons

(e) % of 121 exercises
(f) 3 of 96 minutes

(g) % of 75 soldiers

(h) % of 42 robbers.

(a) The circle represents the students of Form 2B,
and shows how they get to school every day.

[ by bus
[ by car
1 walking

What fraction of the class comes to school

(i) by bus (ii) on foot (iii) by car?
(b) There are 48 students in Form 2B.

Work out the number of students who come

to school:

(i) by bus

(ii) on foot (iii) by car.

The diagram represents the passengers on a
flight between Barbados and Trinidad. The
shaded part represents the female passengers.

(a) What fraction does each square represent?
(b) What fraction of the passengers are female?
(¢) There are 100 passengers on the plane. How

many passengers does each square represent?
(d) How many of the passengers are female?

Two brands of soap powder, Cleano and Super
wash, are both sold for $15.95.

\ One third free

Weight 720g




In a sales promotion:

%box of Cleano, normal weight 720 g is given
away free

and

4|—box of Super Wash, normal weight 800 g is

given away free.

Which brand of soap powder is the better buy
during the promotion?

The whole from fractions

Sometimes you know the amount a fraction
represents, but you need to find the size of the whole.

Example 4

The gas tank in Henry’s car holds 4 gallons when
it is 3 full,
How much gas does the tank hold when full.

Tank is % full

Gas tank

The shaded part (%) represents 4 gallons.

So each part represents 4 + 2 = 2 gallons.
There are 3 parts, so the tank holds 2X 3 =6
gallons.

Exercise 3E
1 Find how much these gas tanks hold if
(a) ;— of the tank holds 20 litres

(b) % of the tank holds 16 litres
(c) % of the tank holds 24 litres.

2  The circle represents Form 1A.

(a) What fraction has been shaded?
(b) The shaded part represents 15 students. How
many students are represented by one part?
(¢) How many equal parts are there?
How many students are in the class?

[~

&

(=]
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This drawing represents the teachers in a
large school. The shaded part represents
30 teachers.

(a) How many teachers are represented by one
part?
(b) How many teachers are in the school?

In the drawing the shaded part represents
49 litres.

How many litres are there altogether?

Find the answer to Question 4, if the shaded part
represents
(a) 7 litres

(b) 21 litres (c) 35 litres.

12 men make up % of a steel band.

(a) Using squared paper, represent all the players
in the steel band. Shade % of it.

(b) How many men does the shaded part
represent?

(¢) How many men does one part represent?

(d) How many men are in the steel band?

3.3 Equivalent fractions

In each of these circles one half is shaded.

The same fraction is shaded so % =

3
6

13 ]—

3

] 3 ! ;
5 are ¢ are equivalent fractions.

Equivalent fractions show the same fraction, but
use different numbers.
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Exercise 3F

1 The diagrams show pairs of equivalent fractions.
Use them to find the missing numbers.

@)
i /B
2 4
(b)
1 =[O
4 ]
(©
30
4 B
(d)
i _E
3 6
(e
2_ 0O
3 9

O

W

=

) 3
(g) g

2 On squared paper, draw rectangles to show that
@ ;=7 (b
©i=5 @

N
=

|5 @l ik

= W RV R ROV V]

_—
&
e
I
Slee
—
=

b3

A

=
g

AL
10

(a) The drawing above shows five strips of
paper. Are all the strips equal in length?

(b) The first strip is divided into halves. The
second strip is divided into quarters. The
third strip is divided into sixths, and so on.
(i) How many halves are in the first strip?
(ii) How many quarters are in the second

strip?
(iii) How many sixths are in the third strip?
(iv) How many eighths are in the fourth
strip?
(v) How many tenths are in the fifth strip?

(¢) Copy and complete:

1_o0_0_0_0

2746 8 10

Fraction walls

You can put the strips from Question 3, Exercise 3F
together to get a fraction wall.

A
5

2
i
24
8

Fraction walls can help you find equivalent fractions.

raf—

L
2

=

1l

|
|

a T
N
8 8 8 8 8

Use the fraction wall to

. : 3
(a) write down a fraction equal to =

. . 1
(b) write down two fractions greater than 3.

The fraction wall can also be shown as:

oofoe | m e rafo] —

ot | &)=
o | & fu

3
8

oo

L 7
8 8

W feof [ B 2] =

6
(a) You can see that ;=3

; : 1 25 5
(b) All the fractions to tlhe right of 5, thatis 5, 7, 3
etc are greater than .

4




Exercise 3G

1

[ AL AT
3 3 3

1

1S

[l
AR ) e | e
12121212 |12]12]12

L

L
[

2
6

1 1o
[ [

O () e
i || 2| e |

Use the fraction wall to write down:
. 2

(a) two fractions equal to §
; 2

(b) two fractions equal to ¢

(c) two fractions greater than %

ta|—

i
2

W=

L
g

1
3

1 €1 S
3 4 4

£ L
6 | @

S
R

o=

i

3

Use the fraction wall to write down:
. 1

(@) two fractions equal to 5

o b—

s
6

; 1
(b) one fraction equal to 3

; 3
(c) three fractions less than 3.

1

FRACTIONS AND RATIOS
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Example 6

(a) Shade % of the shape.

(b) Use your diagram to find a fraction
equivalent to 3.

(a) First, divide the shape into four equal parts,
that is into quarters.

11N 771

[N
IRVAN,

3
You want three of these quarters, 7.

taf—

Ls
3

==
&=

o= f—mvq

oa|—
oe|—

) e
N e

SGE:

ARl

/

i

L
12

L

J

(b) 9 of3 the 12 small squares are shaded

1 _0O_0O 1 _0O_0O
@ 3=6=np M;=3=n
N i P | i_Oo_0d
©i=%=n2 @i=3=5
9 O_ 0 4 0O_ 0
© 5=35=7 ® 5=%=3

Fractions of shapes
Another way of showing equivalent fractions is to
shade parts of a shape.

Exercise 3H
1 (a) Copy this shape on to squared paper.

(b) What fraction of the whole rectangle is each

small square?
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(¢) Divide the shape into three equal parts.
What fraction of the whole rectangle is
each of these parts?

(d) Look at one of the parts. How many small
squares does it contain?

(e) Copy and complete: 3 =

NIZI

(a) Copy this shape on to squared paper.

(b) Divide it into six equal parts.
(c) Shade ; z of the shape.

4_0O
(d) Copy and complete ; = 33.

(a) Copy the shape on to squared paper

(b) Shade 5 of the shape.

(¢) Copy and complete 2 D2

(a) Copy the shape on to squared paper.

(b) Shade % of the shape.

Repeat Question 4 for each of these fractions.
@ § ORI CE

@ § © 3

Use your shaded shapes in Questions 4 and 5 to
copy and complete:

@ i=5 (m%—ﬂ
(© 16_"1_% (d)a 24

© =8 ® =3

Calculating equivalent fractions

There is a quicker way to find equivalent fractions
than by drawing a picture. The Investigation will help

you find out how.
3

The fractions 3 3, g, 5 ﬁ are equivalent
frac;aons
1

@ Investigation

(a) Can you see how the fractton can be
found from the fraction 3 7

{b) Can you see how the fract;on can be
found from the fraction 3 ]

(c) Can you see how the fraction ,2 can be
found from the fraction -?

(d) Can you write any o’{hef fractions equal

to %?
4
You can write an equivalent for any fraction by
multiplying its numerator and denominator by the
same number.
X2 X3 x4
— — —
1.2 L..2 1.4
3_.6 3.9 3. _12
—r - —
X X X4
Example 7
Copy and complete:
-
4 24
< S
4 24
e
X6
24 is 4 multiplied by 6, so we multiply both
numerator and denominator by 6.
X6
—
3”18
4 24
~
X6
s




Exercise 3l
1 Copy and complete:

®@;=3  W®i=3  ©i-g
@3=% © ;=% ® 3=5%
® 3=5 M =5 ® 5=%
2 You can work out a problem like
%=

by dividing instead of multiplying: 2 is 12
divided by 6, so we divide both numerator and
denominator by 6.

FRACTIONS AND RATIOS

Example 8

36 . .
Write 72 in its simplest form.

The HCF of 36 and 48 is 12.
So +12
—
363
48 4
—
+12
or you can simplify in steps:
=4 =3
—h —h
.0 3
48 12 4

whew the anewer to a
probleve works out to be a
fraction, You should write
it Lw its stmplest form.

Exercise 3J

1 Write each fraction in its simplest form:

ol

‘12_n0 6_0
@ 5=5% (b) 3=7% © 5=3
5 r] 5 _ 7 328
@ 5=75 © %=7 ® %=5
56 _ 0 546 L 653
® =10 h) Z=57 D 5i=5
4  Copy and complete:
40 _20_ 0O _ 2 5_D0O_25_5
@ w=5=%=a ®x=0=0=n
n 0. O 6 81 _O_9_3
(© -2 14" 0 (@) ®- B O O
105 r] 7
® 55=3=15

Simplifying fractions
A fraction is in its simplest form when its numerator
and denominator have no common factor.

o B Tk
The fraction 5 is in its simplest form (2 and 5 have no
common factors).

e To write a fraction in its simplest form you
have to divide both parts of the fraction by their
highest common factor.

For example, the HCF of 6 and 15 is 3, so
+3

& W

13}

@: M ©x
@5 ©35% O
@2 mE 0
B &

Which fraction does not belong to the set of
equwalenl fractions?

1220 23
(a) {g,ﬁ,@ ﬁv@}

; o s ; 65
Explain why ﬁ in its simplest form is not 7.

Write these fractions in their simplest form:

504 96
@ &5 (b) 356
576 441

Express each of your answers as fractions in their

simplest form.

(@) The towns of Hampton, Belles and Croft
have populations of 700, 252 and 1568
respectively.

What fraction of their total population lives
in (i) Hampton (ii) Belles?
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(b) Dr Williams earned $6350 last month. He paid
$1550 in tax and $2450 on medical equipment.
What fraction of his earnings went on (i) tax
(ii) medical equipment?

6 Look at the fractions % and %.
(a) Can you tell quickly which is larger?
(b) Copy and complete
2_D013_0O

3TiT 2
(¢) Now can you tell which fraction is larger?

Comparing fractions
Two fractions can be compared if they have the same
denominator called a common denominator.

The common denominator is usually the lowest
common multiple (LCM) of the two denominators.

There Ls more about
LOMS o ‘Pﬂ@ﬁ 24

Example 9

Which fraction is larger, % or f;, and by how
much?

The denominators of the fractions are 5 and 4.
The LCM of 5 and 4 is 20.

x4 X4
— —_——
2_8 1_5
520 420
g e
X4 X4

z. e
So 5 is larger than 7. Itis —2% larger.

Exercise 3K

1 (a) Write down the LCM of 4 and 6.
(b) Use it to find which fraction is larger, % or g
(¢) By how much is it larger?

2 Use the method in Question 1 to find which
fraction in each pair is larger, and by how much.

@ 37 ® 23
© 3% @ %3
© 35 € .3
® 53 ® 55
» 355

3 = means is greater than and < means is less than.
Copy and fill in the missing sign (>, < or = )

@ ;03 (b) ,%Df—s
© ;05 @ 204
© 303 ® %D%
(g)%D% M 503
(@ mmzs

|4

Find the largest fraction in each set.

® BLY
6 7 2

®) {5165

4517
(© {57@20

3.4 Fractions greater
than ‘1’

@ —

You will need paper and scissors. Use
something circular, like the rim of a cup, to
draw six identical circles.

Activity

Cut out each circle carefully. Fold it in half,
then fold it in half again. Cut along the fold
lines. This will give you guarter-circles.

Take seven of your quarter-circles.

Put them together to make complete circles.
How many complete circles can you make?
What fraction of a circle is left over?

Keep your guarter-circles, you will need
them again.

J

In the Activity, you should have made one complete
circle, and had % of a circle left over.

3., ; 3
I and 3 is written 13,

3, ; ;
® | is called a mixed number because it has both
a whole number part and a fraction part.



The seven quarter-circles can also be written as the 3
fraction }.

T 48

4 4

e Fractions like % where the numerator is larger
than the denominator, are called improper
fractions. (Sometimes they are called ‘top
heavy” fractions.)

@ Fractions like %, where the numerator is smaller
than the denominator, are called proper fractions.

Exercise 3L

1 Copy and complete the table. Use your quarter-
circles to help you.

4
Number of Asa As a mixed
quarter-circles fraction number
1
1 i _
2
2 = — 5
3
3 7 —
4 _
5 1
5 7 13 .
6 L]
6 i
3 3
7 7 13
8
9
10
11
2
2 Here is a set of fractions.
7

Using brackets, write down:

(a) the subset of proper fractions,
(b) the subset of improper fractions,
(c) the subset of fractions equal to 1.

FRACTIONS AND RATIOS

D

Here is a set of fractions and mixed numbers.

Use brackets to write down:

(a) the subset of proper fractions,
(b) the subset of improper fractions,
(c) the subset of mixed numbers.

; : 5 7
You can write the improper fraction z as

Lolib T oy Lo g w Te g

6= 6 ~676 1ts I_lfs

Use this method to write % as a mixed
number.

Use the method given in Question 4 to change
each fraction to a mixed number.

@3; i ©F

@7 ©q

From these examples:

§= % 8 +5 =1 and remainder 3
?,:1% 9 +7 = 1 and remainder 2
16 _ A2

16 ~7 = 2 and remainder 2

(a) Can you spot the pattern?

(b) Can you see where the numerator in the
mixed number comes from?

(c) Can you see a quick way to convert improper
fractions to mixed numbers?

(d) Use your method to convert:

7 G ¥ G5 G 7
W & ) g i) (i) g

3 ® %

From these examples:
3

13=3 @x1)+1=3
=4 (5X3)+2=17
13=2 (Tx1)+5=12

(a) Can you spot the pattern?
(b) Can you see where the numerator in the
improper fraction comes from?
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(¢) Can you find a quick way to change mixed
numbers into improper fractions?

(d) Use your method to convert:
2

M 25 G 37 (GiD) 43
(ivy 42 (v 55 (i) 63
(vii) 5:5  (viii) 47 (ix) 65
® T3

8 (a) Give three different ways to change the
improper fraction ? to a mixed number.
(b) Give three different ways to change the
mixed number 3% to an improper fraction.
(¢) Which methods do you prefer? Give reasons.

)

Technology

Wow! This campu‘i‘er is 9ood

You can get good practice with fractions by
playing some fraction games.

The Woodlands Junior School website hosts
some excellent fraction games.

Visit

www.primaryhomeworkhelp.co.uk/maths

and click on fractions to see how good you are!)

3.5 Adding fractions

Adding fractions with the same
denominators

Exercise 3M shows you how to add fractions with the
same denominator.

Exercise 3M

You will need the quarter-circles from the Activity on
page 48.
1 (a) Take one of your quarter-circles.
Now add to it two more quarter-circles.
How many have you taken altogether?
109 [
(b) Copy and complete: ; + =7

2 (a) Copy the rectangle on to squared paper. % of
it is shaded.
Now shade a further% of it.
What fraction is shaded altogether?

(b) Copy and complete: %+ % = g

3 Draw rectangles on squared paper, and use
ehading to find the anqwerq to the additions:

(@) m . (b) 5+
(c) E + -‘r e
4 Work out
7,2 1,5 5,3
(@) ﬁ 0 (b) z+5 (© §+‘
9 . 6
(d) 20 2() ©® 5+% (9] _+_
5 Copy and complete:
To add fractions with the same ...... ... , you add
the ......... and put the answer over the original
6 Calculate
3,3 2.2
@ 7+3 (b) 5 +3
© :+g @ 5+
© i+3+; O D+o+=

Adding fractions with different
denominators

e To add fractions with different denominators you
must first use equivalent fractions to make the
denominators the same.

Example 10

X2
3 —
(a) T 3_6
_i_'_L (5710)
*170 10 —
=10 Change
denominators
to malkee thew
the same.
3,2 X X
(b) 1+* o =
LS 3_2 2_8
_12+|2 (2_12’ 3 12)
12 12 X3 x4
(12 is the LCM of 4 and 3)




Exercise 3N
1 Copy and complete:

@ $*=hTH=n
by g+5=5+5=¢
(© ?#é:%”ré:%
@ :+G=h+5=n
(@ Fhosatesy

2 Add these fractions.
Give each answer in its simplest form.

@ +s () 5+5
© s+ @ 5t
© 5+ @ 543
@ 1+ () 5+3
ks G o
3 Copy and complete.
(a) %-1— % ==+==
® s+3=3+
(©) §+%:24+24:24
First find the LCM. Then do the addition.
Write the answer in its simplest form.
@s+; O 3+5  © 5t
@5+s @ 547 O 545
@g*s S0 5+

(h ]g i1
(a) One-third of the students at Columbus
School play cricket. Another quarter play
football.
What fraction play either cricket or football?
(b) If the school has 240 students, how many
play either cricket or football?

4=

len

=2}

In a two-party election in the island of Sabrina,
half of the electorate voted for the Democratic
Party and two-fifths for the People’s Alliance
Party.

(a) What fraction of the electorate voted?

(b) What fraction did not vote?

3.6 Subtracting fractions

To subtract fractions with the same denominators,
you subtract the numerators.

FRACTIONS AND RATIOS

S
+2
<4
When the denominators are different you have to
make them the same using equivalent fractions.
3 2
Work out: 7 —3
The denominators are 4 and 3
The LCM of 4 and 3 is 12
X3 X 4
— —h
S 2 (2 ki i)
4 3 47127 37 12
9 8 1 ol o
= x3 x4
J

Exercise 30

1 Copy and complete:

i_3_g_5_0
@35~ %=1 10

~ 10

2 1.0 1 C
) 3-5=5"57%
3_3_D0_3_C
© ;755" §=3
5_s5_DO_5_0
Dz 2=z 21
i_3_0 3_20
ST E "6

Subtract these fractions.
Give each answer in its simplest form.

@:-5% B -g
©3i-5 @33
©5-5 ®§;
®3-% W53
Wt~ WO 5

3 (a) Find the LCM of 3 and 4.

(b) Find equivalent fractions for ;— and % using the
LCM as the denominator.

(c) Complete the subtraction: % —3= ID

—
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4 Copy and complete: Multiplying fractions by whole
(a) __3 E_?Zg numbers
B 2-=5-0= -
l_1_DO_0O_0 Example 13
OB St ek T T T
(d)4 i=0_o-o What is 3 X 3?
E 0o o0_0o 3.
2712712 ake three jcircles:
© ; Take three jcircl
5 Find the LCM of the denominators. Then do the
subtraction. / I_\ f ’_\ / I—\
11 L1 L :
@ 3—3 (b)z—g © 51 c ( C
2 1 3 5 1
3-37 @© s_T ® ¢ 1
5 5 3 2 3 3 3
®3i-5 ®™i-7 o -3 ¥ I i
6 Leroy anld Jake bought a pizza. Leroy ate % of it. Thete are e icircles — g
Jake ate 5 of it. What fraction was left over? - |
50, 3 X T 23
7  After a project, Jackqon had 4+ 5 bags of cement '
left. Delbert used 1 of these bag*; How much
cement did Jackson have left? Exercise 3P
8 Find the value of @ if 1 (a) Take two 2 cireles. How many quarter-circles
D D@ :
=z _ T have you used?
® 6 12 (b) Copy and complete: 2 x 3 =5
: 3
@ Investigation 3\ 2 (a) Make up four ‘4-01rcles. How many quarters
1 J have you used?

. 3_0
A unit fraction is a fraction with a numerator (b) Copy and complete: 4 X 7 =7

of 1, for example: 3 Use your j-circles to make up 3-circles.

ALY 10 T L (a) Copy and complete the table below.

23 4 17 76 .
The unit fraction 3 can be written as the sum
of two other different unit fractions: 5 immberof  (REEITEE GF e
1 z-circles made | j-circles used | multiplication
1 3 psel=2
Which other unit fractions can you write as 44
sums of different unit fractions? 2 6 2x3=%
Are there any rules? 3 9 3x3=2
J 4
. . . 5
3.7 Muhtiplying fractions 6
You will need 24 identical quarter-circles, made from 7
paper or thin card. 3

Make six
of these.

(b) Look at the last column in your table.
Can you see a pattern?

(¢) What numbers multiplied together give the
numerator in the second fraction?

(d) What do you notice about the denominator in
both fractions?

2



(e) Can you see a way of multiplying any
fraction by a whole number?

e To multiply a fraction by a whole number you
multiply the numerator by the whole number.

Example 14

Find () X4  (b) 15%4
3 Ix4 12 2
@) §x4=5"=5=2;

(b) 13x4=7x4
_28
T4

=7
© TX55=7X~%
n
=
2375

© 7X53%

Exercise 3Q
1 Work out, using the method of Example 14:
@ x4 (b)) ;X7 (¢ £X9
@ 7x5 @ $x6 (B 10X
(8 5 X12 (h) 5x3 () 7x3
2  Work out:
@ ¢X13 (b)) 4%3
© X3 @ =+x8

© 6X5 @ 10X

(8 :x14  (h) 20X 5
() $X72 () 96X:%
3  Work out:
@ 15X6 (b)) 7X2f (0 5%33
@ 23 X8 (@ 63x12 (f) 14X5]

4 Paula studies for % hour each day.

How long does she study each week?

FRACTIONS AND RATIOS

5 A box holds I%kg of nails. What weight of nails
do seven such boxes hold?

A kilogram is 2% 1b. A baby weighs 6 kg.
What is 6 kg in pounds?

N

Of 1800 voters only one-third voted in an
election. How many did not vote?

(=]

What is the area of a rectangular yard that is
6}3 m long and 5 m wide?

Remember: Area of a rectangle = length X width.

[U-]

Two-thirds of the children in a class are girls.
Of these, i wear glasses. If there are 24 children
in the class how many girls wear glasses?

I

In the village of Lowcroft there are 630 people.
Two-thirds of the villagers are under 16 and %1 of
these are girls.

(a) How many girls are under 16 in Lowcroft?
(b) How many boys are under 16?

Multiplying fractions by fractions

3—1 of this rectangle is shaded:
3

4
t—

Now shade % of the shaded part:

3
e,

< is shaded twice

ol
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Exercise 3R

1 Use the diagrams to help you multiply the fractions.
(a)

1
3
e e,
2 of 3
b L
——A—
Lo
(© -
e
3of 5

@ =

£
=]
=

|

ta]—

2
Work out 3 X 3

3.2 _'x?
4737 Ax3

cawncel where
possible

Example 16

Work out
(a) %x@
3 2

Exercise 3S

1 Look for a common factor. Then do the
multiplication.

@ X1 (b) x5 (© %x3
11 14 35 2 4 27
d 73X © X33 ® 5X35
2 Work out:
5 1 1 1
(a) §X1§ (b) 23)(3
© 43X3 @ ix22
Szl 2.4
(e) X135 ® 25X13

(g) 25X 13 (h) 43%2%

Expressing your answers in their simplest form,

work out:
5.1

(@ 3X3X3
B2l

© $xixas

(e) 2§ X3 X3

Iw

(b) Sxx4
@ 13x3x3

5l 1
) FX35x33

A piece of cloth is 4% m long. Connie used %of it,
What length did she use?

[

(3]

It takes 3% hours to plaster a wall. One third of
this time is spent mixing the plaster. How long
does the actual plastering take?



=]

It is 2% km from Frank’s home to school.

Each day he walks one fifth of the way and takes
a bus for the rest of the journey.

How far does he walk each week?

@ Investigation )—

Some things look wrong, even though they
are correct:

For example:
2-2=2x2
(a) Is this correct?
(b) How about:
B = % and 5 X ‘-51—?
{c) Can you find other fractions that work?

Any rules?

4

3.8 Dividing fractions

You will need the quarter-circles you used for the last
section.

Dividing whole numbers
by fractions

You can divide a number by a fraction.

For example:
what is 2 + é‘?

One way of working this out is to ask how many
quarter-circles make 2 circles.

AR AR
NI A7

So2+3=8.

8 quarters =2

Exercise 3T

1 (a) Using quarter-circles, make up 6 circles.
How many quarter-circles are in 6 circles?
Copy and complete: 6 + % =[]

(b) From your 6 circles make %—circles.

How many 3-circles can you make from
6 circles?
Copy and complete: 6 + % =[]

2

FRACTIONS AND RATIOS

ol

(a) Using quarter-circles, make up 9 circles.
How many quarter-circles are in 9 circles?
Copy and complete: 9 =+ i =

(b) From your 9 circles make up %—circles. How
many %—circles can you make from 9 circles?
Copy and complete: 9 =+ % =

Look at your answers to Question 1.
oA

6+;=24

23

(a) él"here are 24 quarter-circles in 6 circles.
What number could you have multiplied 6
by, to get 24?
Copy and complete:

6+3=6x=24

(b) What fraction should you multiply 6 by,
to find how many %—circles there are in

6 circles?
Copy and complete:
6+2=2=8
Look at your answers to Question 2.
9+ ;=36
T3
wid
9+3=12

(a) There are 36 quarter-circles in 9 circles.
What number could you have multiplied 9
by, to give 36?7
Copy and complete:
9+3=9x=36

(b) What fraction should you multiply 9 by,
to find out how many 41 circles there are in
9 circles?
Copy and complete:

9+3=0=12

Look at some of the answers to Questions 3

and 4:
+1=6x4=24
L3 6xX4

It R

9+51=9x4=36

o+3=25 =12

Can you see the pattern?
Can you see a way to divide a whole number by a
fraction? Explain.

To divide a whole number by a fraction you turn
the fraction upside down and multiply.
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Example 17

Work out:
.3
(@ 2+3
(a) 2*—:82><§
=3
—5H2
: Change 1= to an
wae iz
o 3 Lpr 8rfrﬂati.ov\.
(b) 6+15=6+3 _;:PKE
2 =2 =
=6X3 cancel!
6

Exercise 3U
1 Copy and complete:
@ 4+3=ax3=2=2=0
(b) 107§—10><5 -
(© 10+§ 10x23 |
(d) 5+Z:5><—

(€ 8+13=8+

=
1l :JI:J:JI:]

H
]

I q

O
4_0O
8X7=p=0

.m-.;:

2 Do the division and write the answer in its
simplest form.

@ 5+;
@ 8+:

(b) 43
© 9+3

© 6+3

® 7+3

3 Change the mixed number to an improper
fraction, then do the division.
@ 6+13 (b) 4+ 13
@ 7+2; (0 10+3%

© 9+13
& 8+ 2—

4  How many half litre bottles of juice can you get
from a 10% litre container?

5 Ilhave 12 oranges.
.3
How many people can I give 5 of an orange to?

6 Andrew uses % of a bag of fertiliser each week.
How long will one bag of fertiliser last?
7  Which is the better value:

% kg of soap powder for $9
or% kg of soap powder for $8?

Dividing fractions by fractions

@ Todivide a fraction by a fraction you turn the
second fraction upside down and multiply.

Example 18

Divide byZ
' = mltiply bg%

S/

Turn mixed numbers into improper fractions before
you divide.

Example 19

Find
(a) how many thirds in 1—
(b) 2——~1—
5,1 13 .1
@ lg+3=5+3
_13x3
T8l
39
T8
—47
78
5.9
(b) 2—*1—75 -
5.8
=2%g
:%X% (cancel)
_20
9
2
=25 y
Exercise 3V
1 Do the division
@gry W3+ © 53
2.3 | 3 6,3
d 5+5 © 7+3 ® 7+3

2 Change the mixed number to an improper
fraction. Do the division.

@ 13+3 (b)) 33+F (O 23+
@ 2;+13 @ 6515 () 2+13
(8 3+6 (0 13+7 () 23+5

3 Find the number of twentieths in the fraction:
@ 3 (b 3 © 3
@ 7 © % ® %

4 Find the number of eighths in the fraction:
@ ; () 3 © 3
@ § © % ® 3



5 Study this example.

22 9 g 10 5_ 2 2 10
573715715 (5_|573_|5)
_9=+10 _9+10
TI5e1s 1
9
=9+10=1;
(a) Use the method to work out:
| e e 4,5
M) j+=5 () 3+5 () 7+g

. 3.4 3. 4 . 3:0 42
(lV)lETE (V) IZTIE (Vl) 2:,*45

(b) Do you prefer this method of dividing
fractions? Why?

(¢) Do the divisions in Question | using this method.
Did you get the same answers as before?

[=)}

Janice bought 6% metres of cloth. She used 1 j:
metres. What fraction did she use?

I~

7 % kg of coffee are put into %kg bags.
How many bags will be needed?

o0

A tin holds 5 % litres of oil. How many % litre cans
can be completely filled from it?

o

A piece of wood is 4% metres long. How many
1 ] i
complete 1 7 metre strips can be cut from it?

10 A man’s work day is 8 % hours. He spends 3&
hours dealing with customers and the remaining
time working in his office.

(a) What fraction of his day does he spend with
customers?
(b) What fraction of his day is he in his office?

11 A man spends ,—f of his weekly wage on food and
5 on rent. If he spends $200 on food, how much
does he spend on rent?

QO Technology )7

Need to review?

You can find a complete course on fractions
at the website

www.aaaknow.com/toc.php?menu=Fractions

Simply click on the section or sections that
you need help on. There are also plenty of
practice materials and opportunities to race
against the clock!

Another good site is
www.coolmath.com/prealgebra

Have fun!

FRACTIONS AND RATIOS @.
@ Investigation )7
B,

There are many ways of dividing fractions to
give the answer %

Here are two of the ways:

4.2_2
973 3
LOC
510 3

What other fraction pairs when divided give
3 as an answer?

How many can you find?
Are there any rules?

Investigate further.
. J

3.9 Ratios

Look at this group of five children

Yy

There are two boys and three girls.
The fraction of children who are boys =

LW | b

The fraction of children who are girls =
Another way of comparing the group is to use a ratio.
The ratio of boys to girls =2:3
The ratio of girls to boys =3:2

e A ratio compares the size of two quantities.

Exercise 3W

1 Compare the number of triangles and circles,
then copy and complete the statement:

A A A A A
O O

(a) For ... triangles there are ... circles.
(b) For ... circles there are ... triangles.
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(G

2 Repeat Question 1 for the diagrams below. 7 Write a ratio to compare the shorter line to the
(a) (b) longer line, for each pair in Question 6.
A A A A A A AAA 8 Use a ratio to compare the mass of the first
A A A elephant with the mass of the second.
0 00 O O ®® @
© (d)
A AA AAAAa
0000
© 00 N N N

3  For each diagram, use a ratio to compare
(a) the number of small squares to the number of

circles
(b) the number of circles to the number of small
squares.
(i (ii) Ratios are frequently used in our daily lives.
For example,
OHNMOHNO Ol OM O| pythe kitchen:
E O B O m| Tocookone cup of rice you will need two cups of
OBl O o o water.
The ratio of rice to water is 1: 2.

In the building trades:

4  Eachratio below compares the number of black )
To make concrete a ratio of cement to sand/aggregate

circles to the number of white circles. Draw a

group of black circles and white circles to show is often 1:3.
the ratio. Find other examples where ratios are used.
(@ 3:2 (b) 1:5 (0 7:4 d) 5:9

5  For the students in your class, use a ratio to

compare:

(a) the number of boys to the number of girls

(b) the number of girls to the number of boys

(c) the number aged fifteen and over, to the
number aged under fifteen

(d) the number with long hair to the number with
short hair

(e) the number wearing glasses to the number
without glasses.

@ —

You will need: red, blue and yellow paint,
some white paper and a paint brush.

Activity

a) Mix red and blue paints in the ratio 1:1.
What colour do you get?

b) What happens when you mix red and
blue in the ratio 1:27?

6 Measure each pair of lines in centimetres.
Use a ratio to compare the longer line to the
shorter line.

@)

(b)

©




o

¢) What happens when you mix blue with
yellow in the ratio 2: 17

d) Repeat for other colour mixes and
different ratios. Make a record of your
results.

=

® When writing a ratio, both quantities must be in
the same units.

Example 20

Length of line P is 2 cm. P
Lengthof lineQis 3mm. ________Q
The ratio comparing the length of P to the length
of Qis:
2cm:13 mm or
20 mm: 13 mm or
20:13

The ratio itself has no units.

It takes Errol 2 hours 14 minutes to walk from
Indun to Salmo.

It takes him 50 minutes to cycle there.
The ratio of walking time to cycling time is:

2 hours 14 minutes : 50 minutes or
134 minutes : 50 minutes or

134:50

Exercise 3X

1 (a) Which bag contains most sugar?

(b) Is it correct to use the ratio 100:5 to
compare the two quantities of sugar? Why?

FRACTIONS AND RATIOS Q-

() Express 5 kilograms as grams.
(d) Now write a ratio to compare the quantities
of sugar in ® and

2 Write a ratio to compare the mass of the first
object with the mass of the second.

3 Use aratio to compare these quantities:
(@ 1m0 cm; 57 cm
(b) 100 mm; I cm
(¢) 1.3 cm; 18 mm
(d) 5; three dozen
e 1.2kg 311 g
(f) 5min;49s
(g) 350 ml; 1.1 litres
(h) 100 mm; 1 m

4 Use aratio to compare these quantities:
(@) 1 hour; 13 min
(b) 1 week; 4 days
(¢) 0.8cm; I5mm
(d) 903 kg; 1t
e 141977 kg
(1 t=1000kg)

3.10 Simplifying ratios

The ratio of girls to boys is 2:4. You can write this as
a fraction.
number of girls 2

number of boys "4

The ratio 2 : 4 is linked to the fraction %.
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Exercise 3Y 2 (a) Copy and complete:
1 Copy and complete:

0 e
N R
(i) number of bats: number of balls = []: [
w w (ii) number of bats _ [J
number of balls [

(@) number of camels : number of (b) Which fraction is the ratio linked to?
elephants = [1: []
number of camels [ .
) umberer elephants  [J 00
009
YY )¢
(i) number of bats :number of balls = []: ]
(i) number of bats _ [
number of balls [
(b) Which fraction is the ratio linked to?

3 (a) Copy and complete:

2  Copy and complete:

(@) number of boats : number of sailors = []:[]
number of boats [ 4 (a) For the drawings in Questions 1 to 3, do you

(b) number of sailors - ] agree: number of balls = 3 X number of bats?
(b) Do you agree that the ratios

number of cups 5

~38 : 143 2:6 3:9
3o number of spoons 8’ copy and complete:

all show the same comparison?
(c) Do you agree that the ratios are all linked to
the same fraction?

(@) number of cups: number of spoons =[] :[]
(b) number of spoons : number of cups = []:[]

Equivalent ratios 5 Copy and complete these equivalent ratios:

The ratios 1:3, 2:6 and 3:9 are called @ 1:2, 3:6, 5:0

equivalent ratios. (b) :3, 4:12, 5:15, 10:0
i i () 1:5, il 5517

They are all linked to the fractions 3, since 3= ¢ = 3. @ 1:0 2:16 3:0]

1:5,2:10 and 3: 15 are also equivalent ratios. They (€ 1:01, 2:5, 4:00, 7:0

: 1
are all linked to the fraction 3. Ratios can easily be simplified by dividing both sides

Exercise 3Z of the ratio by the same number.

1 (a) Copy and complete: Example 22

Simplify the ratio 9: 108,

XX Divide both sides by 9.

: 108 is ivalent to 1:12
(i) Number of bats : number of balls =[] :[] : e e

(i) number of bats _ [J
number of balls [ To write a ratio in its simplest form you divide by the
(b) Which fraction is the ratio linked to? HCEF of the two numbers.




Example 23

What is the simplest form of the ratio 100:30?

Find the HCF of the two numbers.
It is 10,

Divide both numbers by 10.

100: 30 is equivalent to 10:3

Exercise SAA

1 Write each ratio in its simplest form:

@ 10:2 (b) 2:10 © 9:3

@) 3:9 (e 16:20 () 20:16
(g 12:11  (h) 300:50 (i) 40:56
G) 16:80 (k) 144:12 (1) 54:90

2  Which pairs of ratios are equivalent?
(@ 1:5,4:20 (b) 1:3,4:16
(¢ 4:1,12:6 (d 12:2,18:3
(e 2:3,24:12 &) 10:4,30:12

3  Draw three different rectangles, with longer
edge : shorter edge = 3:2.

4 In what ratio are the sides of:
(a) asquare
(b) an equilateral triangle
(¢) arhombus?

Fraction ratios can also be simplified. You need
to first ensure that the fractions have a common
denominator.

Example 24

Simplify Conmumon
denominator;
(a)

@ 3:

(b)

FRACTIONS AND RATIOS

Exercise 3AB

1

® 35 M 358 © 5:3
@ 33 © 335 Oz
, Activity j) T—

(a) What fraction of the squares is shaded?

(b) What fraction is white?

(c) Write a ratio to compare the shaded fraction
to the white fraction.

(d) Write a ratio to compare the number of shaded
squares to the number of white squares.

(e) Copy and complete:

5 4
§Z§ZSZ|:|

(a) What fraction of the squares is dotted?

o

4,9 9.9 ofL" o

noouoo:oo oo 9
o,9 0,0 o, 0f 0, 0
b o o o

(b) What fraction is shaded?

(c) Write a ratio to compare the shaded fraction
to the dotted fraction.

(d) Write a ratio comparing the number of
squares that are shaded to the number that

are dotted.

() Copy and complete:
1,20 _ ..
si3=g = LU

Write each ratio in its simplest form.

@ 5:3 ) §:3 © i
@Fn ©Fs O

By first writing the fractions with a common
denominator, give each ratio in its simplest form:

The idea of ratios is often used in recipes.
For example, to make an omlette for two
persons, the following recipe is used:

2 eggs

2 tablespoons water
%teaspoon salt

11 tablespoon butter
3 cup grated cheese (> ]

ol
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o

a) What would be the ingredients if you
wished to make an omlette for
(i) 4 persons
(ii) 6 persons
(iii) 3 persons
(iv) 10 persons?

b) Explain how these calculations are linked
to ratio.

¢) Repeat this activity for four other recipes
of your choice.
7

Technology

Learn more about ratios at

www.mathsisfun.com/numbers/ratio.htm!

Make sure you do the practice exercise!

Using ratios

Jeff and Max decide to share a pizza in the ratio 3:5.

Max's
slices

Jeff’s
slices

To do this they cut the pizza into 3 +5 = 8 equal
parts. Jeff took ;— of the pizza. Max took % of the pizza.

You can use this idea to solve simple ratio problems.

Example 25

Share 30 goats in the ratio 7 : 3 between Regan
and Ryan.

Regan gets 7 parts while Ryan gets 3 parts.
That is, there are 7 + 3 = 10 parts.

Each part = 30 + 10 =3 goats.

So Regan gets 7 X 3 = 21 goats.

Ryan gets 3 X 3 =9 goats.

Alternately, you could say, in Example 25 that Regan
3

gets 17—0 of the goats or % X30= mil X MT = 21 goats.

Ryan gets |3_o of the goats, or

3 3 3
EXS():EX]—:9goats.

Exercise 3AC

1 Share $50 between Joy and Jacqui in the ratio:

@ 4:1 (b) 2:3 (c) 3:7
d)1:9 (e) 6:4
2 Share $120 between Alex and Andy in the ratio;
(@ 1:4 (b) 5:1 (c) 3:2
d) 1:11 (e) 9:3 # 5:3
(g) 7:1 (h) 7:8 (i) 13:17

3 A school has 600 children. How many boys are
there if the ratio of boys to girls is:
(@ 2:3 (b) 3:2 (¢ 1:2
d) 5:1 (e) 7:3 & 5:3

4 Ina plain lime drink the ratio of lime to water is
1:3. How many cups of lime juice are needed to
make:

(a) 20 cups of lime drink
(b) 12 cups of lime drink
(€} 22 cups of lime drink?

13,

In a class, the ratio of boys to girls is 3:2. How
many girls are there if there are 15 boys?

(=]

A sum of money is shared between Carla and her
sister in the ratio 5: 3. If Carla received $80, how
much did her sister get?

I~

A sum of money is divided between Leroy and
Jackson in the ratio 3 : 4. If Leroy gets $150 more
than Jackson, find out how much each actually
receives.

(=]

A sum of money is shared between Christoph
and Delvin in the ratio 7: 10. If Christoph
receives $723 less than Delvin, find:

(a) Christoph’s share

(b) Delvin’s share

(c) the total sum of money.



3.11 Problem solving

Solving problems involving fractions and ratios is
very much like solving problems involving whole
numbers. The stages are similar.

® Read the problem carefully.

® Work out what you are being asked to do.

® Draw a diagram or make a table or look for a
pattern.

@ Answer the problem.
Check your answer makes sense.

Exercise 3AD - mixed
questions
1 How do you spend a school day?
(a) Write down all the things you do each school
day: sleeping, playing and so on.
(b) Next to each activity put the number of hours
you spend doing it.
(¢) Make sure your total for all activities is
24 hours.
(d) Using a suitable key, copy and complete the
rectangle below representing your day.
You will need to make it larger.

|:| represents 1 hour

(e) What activity takes up the largest fraction of
your school day?

2 Repeat Question 1 for a Sunday.

3 (a) How many lessons do you have each week?

(b) Write down all the subjects you study in
school.

(c) Next to each subject write down the number
of lessons in that subject that you attend each
week.

(d) Make sure your total in part (c) is the same
as your answer to part (a).

(e) What fraction of your school week is spent
on each subject?

(f) Draw, with a key, a diagram to show this
information.

I~

[+¢]

-}
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Here are three ways of dividing the number line
between 1 and 2.

1
JH TN S E— E—
1 2
S I I —
1 2
FEEEEEEEEEEE NS
(a) Copy the lines and mark the positions of the
numbers:
1 ;3 ,2 7 .4
15,13, 15 13, 15
Use the positions of the numbers to put them
in order starting with the smallest.
(b) Draw two lines to help you decide which is
greater, 1 % or | %

A school has 350 boys and 325 girls. What is the
ratio of girls to boys in its lowest terms?

A fruit juice drink is made from mixing 150 ml

of orange juice with 100 ml of grapefruit juice.

(a) What is the ratio of orange to grapefruit
juice?

(b) How much orange juice is needed to make 3
such drinks?

Draw a number line like this.

0 1

Mark in the approximate positions of the
132

1
numbers: 5.3, 3,3

Peter scored 14 out of 20 in a maths test.
He scored 20 out of 30 in an English test.
‘Which was the better mark?

Mr Cenac saves ,2; of what he earns. What
fraction of his earnings does he spend?

Beverly buys 28 grapefruits.
Her sister Ann-Marie takes half of them and her
friend Patsy eats % of the remainder.

How many grapefruits does Beverly have left?
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11 When Albert had sold one-third of his fowls he 17
had 18 fowls left. How many fowls did he have to
start with?

A plank of wood is lécm thick.
How thick is a pile of 25 planks?

18 A book with 150 pages is 7% mm thick.

12 (a) }Iof Denise’s weekly wage is spent on rent How thick is each page?

and % on food. What fraction does she have

left? 19 A bag of flour weighs 50% kg.
(b) If she has $60 left over, what was her weekly What is the weight of 10 bags?
wage?

13 A length of string is 35 cm long. It is cut into six
equal pieces. How long is each piece?

14 In a school, the ratio of girls to boys is 5: 4. If
there are 100 girls, how many boys are there?

15 The sum of $60 is divided between James and
John in the ratio 7: 5.
(a) How much does each receive?

(b) How much would John get if the ratio was
4:17?

16 A barrel of rum holds 50 litres.

How many bottles each holding % litre can be
filled from the barrel?



—G) consotaton

Example 1
What fraction of each shape is shaded?

@ =

(a) 6 parts out of 8 equal parts are shaded, so
shaded.

(b) 7 parts out of 12 equal parts are shaded, so T—% is
shaded.

Example 2 | \
John has $15 and spends q of it on books.
How much does he have left?
1 15 15
EXlﬁ ZXT-—-_—-375
15—-375=11.25
John has $11.25 left.
Example 3
Write % in its simplest form.
32, 322 16 _16= 2 _8
60 60+2 30 30+ 15
Example 4
Work out:
4 1 3 2 1 1
(a) 3+3 (b) 173 (© 15X2:{
3.1
(d) 13-.—24
4,1_4.3_7 -

(a) 9+3~—9+9~—9 (LCM of 9and 35 9)
3.2_15_8_1 -
(b) 275720 20" 20 (LCM of 4 and 5 is 20)

Lol B8 Sndl 873
© 13%X23=2%4"2%xa" 8 %3
3,,1_8.9_ 8 4_3 L9,
(d) 15724—~5 "7 5><9—‘45 (Note that T s

the same as X —

5
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Example 5

Write the ratios
(a) 15:20 (b) 108:72
in their simplest form

Exercise 3

1 Write down the fraction of each shape that is
shaded.

(©)

2 Calculate:

(a) 1% of $40 (b) %of 28 gallons

(© o of 140 students (@) 3 of 66 days

3 Copy and complete these equivalent fractions.

) 2=

6 _ 4 _16
© 10~ 100 i) 5=

@ 3=

4 Calculate:

© §+15 @ 23+1%
Wit wie
() 1%-——1% (h) 2%—1%

5 Calculate:

(@) gx—g— (b) %m—;—
© 25x33 @ 7313
© +1 ® 3+3

(2) 1§+1% ) 43+21
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Application 3
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There are 600 children at the King’s School of

whom 250 are boys.

(a) What is the ratio of boys to girls in its
simplest form?

(b) If the ratio of boys to girls was 13:11 at the
school, how many would be boys?

There are 260 girls and 240 boys at Weston

High School. Calculate how many students each

statement represents.

<]

(a) % of the boys come to school by bike.
(b) % of the girls eat school dinners.

(©
(d)

All of the boys and Sl of the girls wear ties.

13—0 of the girls and 14—0 of the boys play on a
school team.

% of the students are left-handed.

()

Support Website

Additional material to support this topic can be
found at www.oxfordsecondary.com/
9780198425694

Janice walked 5% kmin lihours.
What was her speed?

The drawing shows the fuel gauge in Ray’s car.
When full the fuel tank holds 120 litres.

(a) How much fuel does the tank hold now?
(b) After travelling 80 km, Ray noticed his tank
was half full. How much fuel did he use?

You should knowr ...

Check out

1 You can show fractions using diagrams.
For example:

-+ of the square is shaded

1  Write as a fraction the part of
the shape that is shaded.
(@) (b)

Draw a picture to show the
fractions

© 3 @ 2

2 You can find a fraction of an amount by first dividing.
For example: to find % of 15

sof15=15+3=35

Sozof15=2X%X5= 10||

IN

Work out

@ 30f30 (b) 7of28

(¢) Sherry drank % of a bottle of
soft drink. The bottle held

360 ml. How much did she
drink?

>
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e
3 Equivalent fractions show the same fraction using different 3 Copy and complete:
: 3i_0o
numbers: @ ;=5
2_0O
) 5=3
(¢) Write these fractions in their
simplest form:
. 16 o O
el ol i 5 G35
E - 6 9 Y
You can simplify some fractions by dividing:
+4 +6
—h —h
48 _ 12 _ 2 2 and 3 have no common
2. ..
72q18q3 factor s0 5 is inits
+4 +6 simplest form
.
4 A mixed number is made up of a whole number and a 4 (a) Write as mixed numbers;
i oy 18 Fre il
;1:3(3(101’1. b3 (D~ (i) <
P (b) Write as improper fractions:
An improper fraction has a numerator bigger than its (i) 2% (ii) 4%
denominator.
7
For example: 3
The improper fraction % =2rem 3= 2; (a mixed number).
The mixed number 3% = ; 2 % (an improper fraction).
5 You can add and subtract fractions when they have the same 5 Add these fractions:
: 1,5 2. 1
denominator. @ s+: i+
When the denominators are different you have to make them (¢c) Sandra had half a cake.
the same using equivalent fractions. Tessa ate one-third of it.
For example: 1 _4 3_19 ‘W hat fraction did Sandra
1,3_4_9_13 g 2 B = have left?
68 24 24 24
The LCM of 6 and 8 is 24.
-
6 How to multiply by fractions. 6 (a) Calculate:
For example: (i 3x % (i) 6% %
@ ghel =i 8 a2 4L T < 2.3
) IT T3 T3 T4IT43 (iii) ;X8  (iv) 3X 7
2,3 _2x3_6__3 3 I i ]
() FXI=3571=%=1 (v) X135 (vi) 25X3
(b) Kathy ate % of a box of
cornflakes. The box holds
152 g. What mass of
cornflakes remains?

o
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FRACTIONS AND RATIOS

QD

-

You should try to cancel your fractions before multiplying to
save working.
For example:

6 1 6 10 4
BX33=m X T = w5 x1-3

g
To divide a fraction by a fraction, you turn over the second
one and multiply.
For example:

F-3
the same as

T B
3y xZ
3xX5s
4x2
_ 15
=
.
_]§

A ratio is a way of comparing two quantities.
For example
A team has 6 boys and 4 girls. The ratio of boys to girls is 6: 4.

In its simplest form this ratio

6 3
6:4=7=5=3:2

Cancel, then work out:
@ 3x13 @ ix:
© 25x% @ 33%x23

(a) Work out:
M 63 @) 35+3
@iy 2+3 @y 3823
(b) How many 5% cm pieces of
pipe can be cut from a pipe
66 cm long?

Write these ratios in their
simplest form:

@ 20:18  (b) 78:26
© 54:18 () 128:312




write numbers as decimals
represent decimals on a number line
compare and order decimals

add and subtract decimals

multiply and divide decimals

v
v
v
v
v
v

use a calculator to work with decimals

What's the point?

Decimals are used to make accurate
measurements. When Usain Bolt broke
World Records at the 2009 World Athletics
Championships in Berlin his times were
measured to two places of decimals.

7 What?!
$200 for a
lo"ipop!

There’s
no pointin

Before you start

You should knowv ...

1 A fraction can be shown by a picture:

L BT e

+ is shaded < is shaded

2 Equivalent fractions are equal fractions.

For example,
3_6_9 _ 12

178 12716

3 How to add fractions:
el 61 T
sto=w0 0" 10

Check in

1 (a) What fraction of each shape
is shaded?

(@

(ii)

(b) Draw shapes to represent

i =

(i) 1

2 Copy and complete:

25
@ 5=%
3 Work out:

3,5
@ Gt

9 O
(b) %=1%0

b 5+
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DECIMALS

4.1 Decimals

f—o of the rectangle is shaded.
Tenths can be written a shorter way:

2 = G.4

10
no units —/ T \ 4 tenths

decimal point
0.4 is the decimal form for the fraction ]4—0

The . is called the decimal point.
It separates the whole numbers from the tenths.

Example 1

Write as decimals

@ 23 (b) 6%
@ 25=23

(b) 675=6.7

Exercise 4A

1 Write these fractions in decimal form.
@i ®p ©F @ lg
© 25 ) 35 (@125 (h) 1325

2 Write, first as a fraction, then as a decimal the
part of each shape that is shaded:

(@) (b)

© (d

3 Write in order of size, smallest first.
(a) 0.3,06,0.2,0.8
(b) 09,05, 1,0
(© 2.1,06,09,138
d) 9,132,02,69

4 What number is % more than
(@) 0.3 (b) 0.7 (c) 0.9
@1 (e) 2.9 ) 6
5  Four boys ran a 100 metre race.

Delbert ran the race in 12.3 seconds.

Jason was | tenth of a second slower than
Delbert.

Fitzroy was 3 tenths of a second slower than
Delbert.

Earlson was 5 tenths of a second faster than
Fitzroy.

(a) Who won the race?

(b) How long did Earlson take?

Representing decimals on a
number line

This number line has been divided into tenths.
1

0o 10 1 2
I L I’-—I 1 L L L I I
| L | 1

| |
b S
R S T U
0.1 0.6 1.1 1.5
The distance between each division is one tenth.
The point R is one tenth from 0, R =0.1
The point S is six tenths from 0, S = 0.6

The point T is one tenth from 1, T= 1.1
The point U is five tenths from 1, U= 1.5

Example 2

(a) Show the point 0.8 on the number line.
(b) Write the point X as a decimal.

0 0.5 1
I 1 1 1 1 l 1 1 1 1 l 1 1 1
A T } >
X
(a) 0.8 iseights tenths from 0
0 05 o
)

Y

0.8 X
(b) The point X is 2 tenths from 1, X = 1.2

1
| l il
I




Exercise 4B

1 Copy the number line:
0 0.5 1 1.5

Show these numbers on your number line.
(@ 0.3 (b) 0.6 (c) 1.3
d) 14 (e 19 f) 2

2 Write as decimals the letters marked on the
number line.

a b

y l

T ]

1
T

d
0 i L
| |1
[ |

[[44]

These scales are divided into tenths. What
number is represented by the arrow?

@)

(b)

©

£-3

What is the temperature, in °C, on these
thermometers?

(@
pep————— )
@37 38
(b)
[ ———————— D
©3T 38

4.2 Two decimal places

You will need squared paper and scissors.

Cut out:

(a) four

10 X 10 squares

(A small drawing

of a 10 X 10 square

is shown.)

DECIMALS

(b) twenty 150 T 8 I [ (R
10 X1 rectangles

(c) twenty ]

1 X1 squares

Do not throw the shapes away at the end of this
section. You will need them again in a later section.

Activity )7

Use your cut-out squares and rectangles to

work out:

(a) How many rectangles make a large
square’?

(b) How many small squares make a large
square?

(e) What fraction of the large square is the
rectangle?

(d) What fraction of the large square is the
small square?

From the Activity you should be able to see that:

if represents 1 unit

then CITTTTTTTT] represents % (one tenth)

and O represents ﬁ (one hundredth)

Hundredths can be written a shorter way as
decimals:

.
100

no units

0.0 1

/‘ T '\‘\4 1 hundredth

no tenths
decimal point

You can use your cut-outs to show decimals.
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DECIMALS

Show the decimals

@ 0.3 (b) 0.25
using your cut-outs.
@)
0.3
(b) / = =02
0.25
O
0O D*”lm =0.05
OO
025
>
Exercise 4C
1 Use your cut-outs to show these decimals.
@ 0.2 (b) 0.6 (c) 0.02
d) 0.07 (e) 0.12 () 0.36
(g) 0.48 (h) 1.2 (i 1.23
2 What decimals do these pictures represent?
(a) oo (b) oo
OO oo
OO oo
(© ggoo d gp oo
0o oo ulls oo
Hoo ulls oo
= ulls |
(e) ()
(g) oo (h) oo
u oo
(i o) a

Your cut-outs are very useful when comparing
decimals.

Example 4

Which is the larger decimal 0.19 or 0.2?

1 9 1
019=5+ 5 CoEEEEEE
9
WHHE

2 1

=2 OO
02 10 10

O

0]

The rectangles show that 0.2 is larger.

Exercise 4D

1 Use your cut-outs to find which is larger:

(@ 03o0r0.5 (b) 0.7 0r0.2
(© 0.030r0.06 d) 0.320r045
(e) 0.4 o0r0.39 ) 0.060r0.1
(g) 1.20r1.13 (h) 1o0r098

(i) 1.02orl3 (j) 2orl.64

N

Write down four numbers that are
(a) bigger than 3 but less than 4
(b) bigger than 3.4 but less than 3.6
(c) bigger than 0.6 but less than 0.7

Representing hundredths
on a number line

You can divide a number line into hundredths to
show two place decimals,

0 10 1 2
I L I’-—I 1l I L L L L I L L L L I 1 1 1 1 I
I TI T T T I % T T T I + T T T + T T T T I
R S T U
0.1 0.6 1.1 1.5
The number line between (.5 and 0.7 becomes:
A
05 0.55 06 M 065 0.7
}:*::}::i:}%:::}:::‘fl
w X Y Z
0.52 0.58 0.61 0.69

The point W is % from 0.5, W = (.52
The point X is %0 from 0.5, X =0.58
The point Y is "')—0 from 0.6, Y = 0.61
The point Z is % from 0.6, 7Z =0.69
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Example 5

(a) Show the point 1.68 on the number line.
(b) Write down the point Y as a decimal.

1 1.1 12 1.3 1.4 1.5 1.6 1.7 1.8

|I!IIIIIII|IIIIIIIll|II1lIIlII|IIIJIIlJlllllIIlIIIIlIIIIIIIllIIIJIIllIIIIIIIIIIIIIlI

T

Y

(@) 168 is 7o from 1.6
(b) The point Y is % from 1.2,
Y is the point 1.23

Exercise 4E
1 This number line has been divided into hundredths.

i, % 3 ]
10 10 0 10
0 0.1 0.2 05 o 1.0
—— e— — e
1201 L = 0.01 A B

10 ¥ 100

. 8 3 .
Ais at 35+ 755 OF 0.83. Where is B?

2 Write down the positions of each of the letters on this number line:

0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9
T T e T T T T T T e e
o f f b I P

H A B C E F D G

3 Copy this number line:

II]IIIIIIIIIIIIIIIIIIIII\ III\IIIIIII]IIII]IIIIIIII

0 0.1 0.2 0.3 0.4 0.5

On your number line show the points:
A=02, B=025 C=045 D=040, E=030, F=0.05

|4

Estimate the positions of the letters on this number line.

0 0.1 0.2 0.3 0.4 05 0.6 0.7 0.8 0.9 1-|0
[ | | | | | | \ \ |

T T T T T

E A B C D
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4.3 Decimals and place
value

Column headings are often used to show place value.

For example, the number 618 can be shown as

Hundreds Tens Units
6 1 8

Columns to the right of the units column show the
decimal parts.

For example, the numbers 276.38 is
Hundreds Tens Units Tenths Hundredths

2 7 6 . 3 8
The columns headings can be shortened:
{5y U S| o B
10_| 100
2 |8 o [BE 3 [RS8

Example 6

What is the value of the 3 in the decimal 46.34?
The decimal point tells you where the whole
numbers end

4 6.3 4

The column headings are

LHTU‘]Jﬁ"—Im

Putting the column headings over 46.34 gives
H|T|U]|L

10
4 6 3|4

The value of the 3 is %

Exercise 4F

1  What is the value of the 3 in each number?

@ 305 (b) 30.5
© 3.05 (d) 453
© 503 € 0.32
() 28.13 (h) 261.3

2 Write down the place value of the 2 in each

number.

(@) 237 (b) 2.3

© 0.25 d) 2541

e 002 ) 28
3 Give the place value of the last digit in

(@) 241 (b) 241.3

(c) 8.6 d) 3.02

e 5.21 ) 6.32

(g) 0.5 (h) 0.04
Thousandths

Each column heading is one tenth of the one to its left:

=10 =10 =10
> H > T

Th » U

What happens if you divide the units column by 10?7

One One One
Unit tenth hundredth  thousandth
(=
10, =10, +10
1 gh T > 100 > 500

; 1 ;
The column to the right of ;55 column is 1555 column.

Thousandths can be written as decimals:

1
—— = 0.0 01
1000 _/' K\_, 1 thousandth
no hundredths

no units
no tenths

The number 384.615 written with column headings is

H- (R U7 (S L[
10| 100 | 1000

3 /8 4|6 1 5

Example 7

Give the value of each underlined digit.
@ 027 (b) 6134 (¢) 28.1

(a) Two tenths or % or(.2
(b) Four thousandths or ﬁ or 0.004
(c) Two tens or 20




Exercise 4G

1 Give the value of each underlined digit.

@@ 4.2 (b) 6.38 (© 0.5

d) 133 (e) 624 (f) 12.84
(g) 0.032 (h) 1.245 (i) 13.46
() 3847 (k) 11.804 (1) 3844

2 Write these numbers in order of size, smallest
first.
(@) 0.3,0.02,0.4, 0.006
(b) 3. 30, 0.3, 0.003
(¢) 36, 3.6, 0.36, 0.036
(d) 8, 800, 0.8, 0.008

Write down four numbers that lie between:
(@) 3and 4

(b) 3.1 and 3.2

(¢) 3.14 and 3.15

(d) 0.68 and 0.69

(73]

[

The batting averages of five international
batsmen are shown in this table:

Kallis 54.66
Tendulkar 54.72
Gambhir 56.00
Hussey 53.04
Ponting 55.67

Put them in order, starting with the highest
average.

5  The times of the top six women in the 200 m
athletics race at the 2016 Olympics in Rio de
Janeiro were:

Marie-Josee Ta Lou 2221 s
Tori Bowie 22.15s
Elaine Thompson 2178 s
Dina Asher-Smith 22.31s
Dafne Schippers 21.88s
Michelle-Lee Ahye 2234

(a) Who won the gold medal?
(b) Who came third?
(¢) Write the runners in rank order.

DECIMALS

Technology

) —

Learn more about decimals and how to order
them.

Visit www.mathsisfun.com/ordering
decimals.htm!

Don't forget to do the guestions and play the

decimals ordering game! 0,

Writing decimals as fractions

Example 8

Write 0.63 as a fraction.
The column headings are:

TIU§L | L
10 | 100
0.63 = 0163

6 3

80063_E0+@ . ©
=100 * 700 (16 = T00)
=63
100

In the same way:

0236=| 012 3|6

Exercise 4H

1  Using the method of Example 8 write these
decimals as fractions.

@ 0.5 (b) 07 (© 0.15
d) 0.34 e 072 (£) 0.699
(2 0708  (h) 0.094

2 Compare each decimal in Question 1 with its

corresponding fraction.

(a) If there is one digit after the decimal point,
what is the denominator of the fraction?

(b) If there are two digits after the decimal point,
what is the denominator of the fraction?

(¢) Ifthere are three digits after the decimal point,
what is the denominator of the fraction?

(d) Can you see a quick way to write any
decimal as a fraction? What is it?

OE
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Technology )7

Start at level 1 and work your way up to
level 5!

Write as a fraction:

(@ 03 (b) 0.8

() 0.15 (d) 0.37

Write as a fraction:

(@ 09 (b) 0.4 (c) 0.14
d) 046 (e) 0.07 (f) 0.05

(g) 0.04 (h) 0.149 (i) 0.237
() 0.097 (k) 0.062 (1 0.051

Write as a mixed number:

@ L7 (b) 2.5 (c) 3.54

d) 9.27 (e) 5.114 (f) 11.438
(g) 8.005 (h) 21.009 (i) 9422
(j) 14.803 (k) 16.002 (1) 15.077

Make up five decimals of your own, and change
them to fractions.

04=%-2
In the same way, write each decimal as a fraction
in its simplest form.

(@ 0.2 (b) 0.6 () 0.8

@ 0.5 (e) 0.25 ® 075

(g) 0.125 (h) 0.375 (i) 0.625

T

1=10=03

In the same way, write each fraction as a
decimal.

@i ©% @5
© = @2 @5 05

Play the fractions to decimals game at

www.sheppardsoftware.com/mathgames,
fractions/FractionstoDecimals. htm

Decimals and money

Money is written using decimals.

For example:

2 dollars and 25 cents is written $2.25
39 cents is written $0.39

3 dollars and 7 cents is written $3.07

Exercise 4l

1 (a) How many cents are there in a dollar?
(b) Write 1 cent as a fraction of 1 dollar.
(c) Write this fraction as a decimal.

2 (a) Write 15 cents as a fraction of a dollar.
(b) Write this fraction as a decimal.

3 Write using the decimal point:

(a) 1 dollar 10 cents

(b) 2 dollars 25 cents

(c) 3 dollars 55 cents

(d) 5 dollars 5 cents

(e) 10 dollars 9 cents

(f) 100 dollars 5 cents

(g) 54 dollars 13 cents

(h) 1 dollar 50 cents

4.4 Adding and
subtracting decimals
Adding decimals

Adding decimal numbers is similar to adding whole
numbers. It is a good idea to use column headings.

Example 9

Find

(a) 3.7+15 e + n
Ftenths + 5 tenwths =

(b) 24+3.18 12 tewths, or 1 unit anad

@ U % 2 tenths. The 1 goes to

the wnits column.

W

(b)

2

| =

Always Line the
declmal polnts up!

J

When adding decimals remember to put the decimal
points one below the other. This makes sure that you
don’t add tenths to hundredths or units to tenths by
mistake.




Exercise 4J

1  Work out:
(@ 37+1.2 (b) 26+ 1.4
() 9.1+0.8 (d) 43+5.8
() 2.3+8.7 (f) 3.1+1.62
(g) 0.03+3.2 (h) 44+0.05
i 6+04 () 396+1.5

2 Study this example:

What is 5.2 + 6 + 1.86?

Remember that 6 = 6.0
Write the sum vertically:

Note
declmal polnts
below each other

Use this method to work out 7.5 + 9 + 3.79

3 Calculate:
(@ 3+0.6+0.24
(b) 0.8 +4+3.62
() 17.3+200+0.08
d) 6 +48+034
(e 0.01+0.1+ 10

4 Look at this part of a page from Ann’s exercise
book:

=2 +F+o0.08

3.2

Va
0.08

398 X

(a) What was Ann’s mistake?
(b) Work out the addition correctly.

5  Bernelle buys an exercise book for $1.50, a pen
for $3 and a ruler for $1.75. How much did she
spend altogether?

DECIMALS

1=1]

The times of four boys in a 4 X 100 metre relay
race were:

Abdul 12.6
Wayne 13
Kenroy 124
Antoine  12.03

seconds
seconds
seconds
seconds

(a) Who ran the fastest leg?
(b) What was the team’s total time for the race?

|~J

The example shows how you can add decimals
by first changing them to fractions:

187 +279=1+ e +2+
=3+

= 56
=34+ 10

Use this method to calculate:
(a) 36+14 (b) 6.2+1.24
(c) 491+1.62 (d) 7.28 +3.79

Technology

Play the adding decimals game at

www.mathplayground.com/ASB_Hungry-
Puppies_Decimals.htm/

Subtracting decimals

Subtraction of decimals is exactly the same as
subtraction of whole numbers, except that the decimal

point is included.

Example 10

What is 3 — 1.4?

Remember 3 = 3.0. You write the difference
vertically:

Note
dechL-Poi.wts
below each other

2.1
3.0
-1.4
1.6

B
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Study the next example carefully.

Example 11

What is 2.4 — 1.86?
Remember 2.4 = 2.40, so

2540
-1.86
0.54
Exercise 4K
1  Work out:
(a) 28— 1.6 (b) 28—1.9
© 3-04 @@ 2-17
© 13.6—94 ) 2.9-0.03
(g) 7—0.25 (h) 4.63—3
(i) 2.9 146 () 100—6.8

2 In his exercise book, Hilroy wrote:

(a) What were Hilroy’s mistakes?

(b) If you were Hilroy’s teacher, how would you
explain the subtraction to him?

(¢) Work out 6 — 1.87 correctly.

3 Rosa had a 820 bill. She bought a packet of
biscuits for $4.95. How much change was she
given?

[

The times of the first three girls in a 50 metre
swimming trial were:

Cynthia 4(0.52 seconds
Marvlyn  41.6 seconds
Gretta 38.71 seconds

(a) Who came first in the trial?
(b) How many seconds was the third swimmer
behind the winner?

In a 100 metre race shown on the television the
commentator said:

.. Roberts finishes ---_JOl:lnwn_l’s

2 hundreths of a winning time of
second behind 10.3 seconds is
Davis in a time of only 5 hundredths
10.41 seconds of a second outside

the record...

(a) List the runners from first to third and their
times.

(b) What is the record time?

(¢) Copy and complete:
‘Johnson beat Davis by _____ seconds’.

4.5 Decimals and your
calculator

Decimal calculations are

done very easily on a calculator.
To display a decimal you

must use the D button,

For example, to work
out 3.6 + 2.62, press

UEEHELERO

Exercise 4L

1 Use your calculator to check your answers to
Question 1 in Exercise 4J.

2 Use your calculator to check your answers to
Question 1 in Exercise 4K.

3 Use your calculator to find:
(@) 10x7.32 (b) 10 X 6.38
(c) 10X84 d) 10x1.07
(e 10x0.825 () 10 x6.045



Work these out in the same way.

(a) 100x7.32 (b) 100x6.38
(© 100X 84 (d) 100 x1.07
(&) 100 X 0.825 (f) 100X 6.045

Copy and complete the table started below, for
all your answers to Questions 3 and 4.

Number | Number X 10 | Number X 100

7.32 32 732

6.38 63.8

8.4

10

11

12

Look at any number in the table. What happens
to each digit when you multiply by 10?7
What happens when you multiply by 100?

Use the pattern you discovered in Question 6
to write the answers to these multiplications,
without working them out.

(@ 7.45x10 (b) 8.9X10

© 0.34X%10 (d) 3.04x10

e 0.06x10 @ 1.006 X10

(g) 18.4x 10 (h) 21.63 X 10

Repeat Question 7 but this time multiply each
number by 100.

Use your calculator to find:

@ 7.6+10 (h) 4310
© 26.1+10 (d) 4810
e) 52310 (f) 68.7+10
(g) 943 +10 (h) 99+ 10
Work these out in the same way:

(a) 7.6+100 (b) 43100
(© 26.1-100 (d)y 48 =100
(e) 523100 (f) 68.7-+ 100
(g) 943+ 100 (h) 99 = 100

Copy and complete the table started below for all
your answers to Questions 9 and 10.
Number | Number = 10 | Number = 100
7.6 0.76 0.076
43 0.43 0.043

Look at any number in the table. What happens
to each digit when you divide by 10?7
What happens when you divide by 100?

DECIMALS

oIE

13 Use the pattern you discovered in Question 12
to write the answer to each division without
working it out.

@ 78+10  (b) 92+10
© 273+10 @ 59+10
© 94710 (f) 31.5+10

14 Repeat Question 13, but this time divide each
number by 100.

15 (a) Whatis 33 + 57 Make a guess.
(b) Your guess should have been between 6
and 7. Was it?
(c) The correct answer must be six point
something. Make a better guess.
(d) Use your calculator to find 33 + 5.

16 Copy and complete the table below. For each
question make a good guess and then use your

calculator.
Problem Guess Calculator
26+5
19+4
2 =0
oi=3
06+ 10
15 =2
6=5
20 =49
[/
1+

4.6 Multiplying
and dividing decimals
by powers of ten

Look at the results you got in Question 5

of Exercise 4L..
732%x1 = 1732
7.32X10 = 73.2
7.32 X 100 = 732.

You should have noticed that when a decimal is
multiplied by 10 each digit in the decimal moves one
place to the left.



DECIMALS

When multiplied by 100 each digit moves two places
to the left.

Now look at Question 11 of Exercise 4L.

7.6+1 =706
7.6=10 =0.76
7.6+100=0.076

Notice here that when a decimal is divided by
10 each digit in the decimal moves one place to the
right.

When divided by 100 each digit moves two places to
the right.

Example 12

Work out:

@ 83.75% 10 (b) 83.75 = 100

(@) 83.75% 10=837.5
(b) 83.75+100=0.8375

Exercise 4 M

1  Work out without a calculator:

@ 6.35x10 (b) 6.35 X100

© 71.4x10 (d) 71.4x 100

(e) 0.318 10 M 0.318 X100

(g) 0.076 X 10 (h) 0.076 X 100
2 Multiply each of these numbers by

@i 10

(i) 100

(iii) 1000

(@) 9.843 (b) 16.04 () 0.14

d) 796 (e) 103.2 () 84.19
3 Work out without a calculator:

(@ 8.1-+10 (b) 8.1-+100

() 53.7+10 (d) 53.7+100

(e) 0.014+10 @ 0.014 =100

(2) 0.176 =10 (h) 0.176 =100
4 Divide each of these numbers by

@i 10

(i) 100

(iii) 1000

(@) 46.2 (b)y 7.08 (c) 0314

d) 769 (e) 240.1 &) 23.04

(2]

Write in cents:

(@) $6.42 (b) $19.06  (c) $247.11

6 Write in dollars:

(a) 45cents (b) 6 cents (c) 137 cents

r Technology )

Practice multiplication and division of numbers
by powers of ten by visiting

www.mathgames.com/skill/6.4.6-multiply-
and-divide-decimals-by-powers-of-ten.

4.7 Multiplying
and dividing decimals

You can see how to multiply two decimal numbers by
first turning them into fractions.

For example:

6 4 36 14
3.6 % 1.4—3EX IE—-EXE
_ 504
"~ 100
=5.04
Notice that
36 X 14 =504
while 3.6 xX1.4=5.04

Note there are
2 decimal places

As there are two decimal places in the product, there
are two decimal places in the answer.

Example 13

Given that 32 X 47 = 1504
find (a) 3.2x47
(b) 0.32 x0.047

(a) In3.2X4.7 there are two decimal places.
S032%x4.7=15.04
2dp.
(b) In 0.32 X 0.047 there are five decimal
places.
S00.32 X 0.047 =0.015 04

5d.p. )




Exercise 4N

1

15,]

[l=1]

[~

lico

Given that 12 X 13 = 156, find:

@ 12x13 (b) 12X 1.3
© 12x1.3 (d 0.12% 13
© 12x0.13 € 0.12%1.3

() 0.12X0.13 (h) 0.12X 0.013

Given that 261 X 54 = 14 (094, find:

@ 2.61x54 (b) 26.1% 5.4
© 261054 (d) 26.1x0.54
© 0.261 %54 () 0.261x5.4

(g) 0.261 x0.54 (h) 0.261 X0.054

DECIMALS

)

Dividing decimals by whole
numbers

Division of decimals by whole numbers is similar to
dividing whole numbers by whole numbers.

Example 14

Calculate 5.4 + 4
135
4)540

ot i—-l..b.

4
12

2
2

c <o

Work out:

@ 04x6 (b) 0.4 0.6
() 0.3X0.5 (d) 402
(e) 8X04 (f) 0.7x0.2
(g) 0.5X14 (h) 1.5X0.2
(i) 6.3xX04 (jy 0.7x3.2

J

You could also work this out using a ‘short” division

What is the cost of

(@) 14 pens at $3.15 per pen

(b) 6 radios at $47.25 per radio

(© 24 sweets at $0.45 per sweet
(d) 15 erasers at $0.65 per eraser
(e) 42 oranges at $0.75 per orange?

A car averages 8.4 km on one litre of gas.
How far will it travel if the car’s tank has
14.2 litres of gas?

What is the price of 0.34 kg of cheese, if cheese
is sold for $24.05 per kilogram?

Ashton can run 100 m in 14.6 seconds.
How long should it take him to run 47.3 m?
Round your answer to two decimal places.

The product of two numbers is 1.82.
What are the two numbers if their sum is 2.7?

method.
1. 35
4)5. 7470

Exercise 40

1 Without using a calculator work out:

@ 24-+6 (b) 3.6 -4
© 028+7 d 072+9
(€) 2.56+8 () 0.128 =8
(g) 3.75+5 (h) 0.064 +4
(i) 3.61+19 (j) 0.27+5

2 Work out:
(a) 745+5 (b) 0.71+5
(© 1441-+8 d) 0.726 12
(e 364-+8 f 1.78+12

3 A5 kg fish sells for $86.40.
What is the price of the fish per kilogram?
1 u.r L R T

4 A man walks 174 km in 4 hours.
What is his speed?
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5  The cost of 12 handkerchiefs is $29.52.
What is the cost of one handkerchief?

6 A 3 kg tub of soap powder sells for $42.39,
What is the cost of 1 kg of soap powder?

7  Six boys shared $53.40 equally among
themselves.
How much money did each boy receive?

8  The result when dividing one number by another

is 0.8. Write down five pairs of numbers for
which this is true.

Dividing decimals by decimals

To divide a decimal by a decimal you need to turn the
divisor into a whole number.

Example 15

Tot th
Work out 6.3+0.7 a!i.vi.;;rl???) El'\'tf’
Eni o a whole number x 10

kel

4

Sometimes you will need to multiply the divisor by
100 or a higher power of 10.

Example 16

Work out 142.8 +0.42

142.8

142.8 +042 = 042 Multiply by 100

to turn 0.42 Lntp
a whole number

_ 142.8 X100
= 042X 100

14280
T 42

=340

Exercise 4P

1 Without using a calculator work out:

(a 8+02 (b) 16 +0.4

© 12+05 d) 18+06

€ 1205  1.8+0.6

(g) 24-+0.08 (h) 2.7+0.03
2 Given that 828 + 23 = 36

find:

(a) 8.28+2.3 (b) 8.28 +0.23

(c) 82.8+23 (d) 828 +0.23

(e) 0.828+23 (f) 0.828 +0.23
3  Work out:

(a) 45-+0.09 (b) 1.32+0.11

(c) 2.88-+0.12 (d) 25.6+0.16

() 7.8-+0.013 () 102432

4 A piece of cheese weighs 0.54 kg and costs
$17.50. What is the price of 1 kg of cheese?

(a) What was Pat’s mistake?
(b) Work out the division correctly.

6 How many pieces of ribbon 0.35 metres long
can be cut from a roll of ribbon containing 14.5
metres?

7 How many 0.375 litre bottles of juice can be

filled from a container holding 6.2 litres?



Technology

)7

Without a calculator the four rules on
decimal numbers can be hard work.

Review what you've learnt and more by
visiting the websites
www.coolmath.com/prealgbera/02-decimals
and

www.mathsisfun/decimals-menu.html

Both sites give detailed revision and practice

with decimals.

4

Calculator problems

Use your calculator to help you work out the
problems in Exercise 4Q.

Exercise 4Q

1  Find the cost of 23 yards of cloth at $6.85 per yard.

2 Mrs Austrie buys 3 tins of milk at $1.98 a tin and
7 oranges at 25 cents each.

(a) How much money does she spend?
(b) How much change does she get from $20?

3 (a) How many exercise books at $2.30 can I buy
for $1007
(b) How much change will I receive?

4 Look at the headline:

GROUP WINS
$3.7 MILLION

If the five members of the group share the money
equally, how much does each member get?

(4]

A certified grower gets $8.24 for each box of
bananas he sells. How much money does he
make if he sells 43 boxes but pays the truck
driver 60 cents per box carried?

DECIMALS

[=1]

A hotel charges $127.30 a night for a double
room. Evening meals are $67.95 per person.
How much will it cost a couple to spend 12
nights at the hotel with evening meals included?

I~

Mr Alport earns $6.45 per hour. He is paid $7.95

for each hour he works over 40 hours in a week.

(a) How much is he paid for a 43 hour week?

(b) How many hours did he work if he received
$313.657

lioe

(a) Shelly-Ann Fraser-Pryce set a national sprint
record of 10.73s in 2009 for the 100m dash.
What was her speed in kilometres per hour?
(1000 metres = 1 kilometre)

(b) In 2016 Elaine Thompson ran 100 m in
10.70s. What was her speed in kilometres
per hour?

(c) How much faster was Thompson in 2016
than Fraser-Pryce?

9 James Beckford holds the Jamaican long jump
record of 8.62 m.
(a) What is this in feet and inches? (1 m = 39.37
inches)
(b) The world long jump record is 8.95 m held
by Mike Powell. How much further in inches
is Powell’s mark?

}—
Work with a friend.

You may use only the operations

8. ®ad&

You may use only the numbers 130, 7.2, 5,
6.2, 9.9, 426, 29.7, 15

Activity

(a) The first player chooses two of the
numbers, for example 7.2 and 5

(b) The second player chooses an operation,
for example (&)

(c) Both players guess the result 7.2 +5
within ten seconds!

(d) Check the answer with a calculator.
The one with the closest answer wins.

(e) Which of you is the first to win ten
games?

OIE



@ DECIMALS
-o Consolidation

1  Write these numbers as decimals.

@ b © 1o
@ 1> @ 13

2 Copy the number line and place on these
decimals.

!II\IlIIII!IIII|I\II!I\II|IIII!
0 0.5 1 1.5 2 22 3

@03 (12 (© 06 (@ 29
© 1 € 2.0 (g) 045 (h) 1.65

3 Use cut-outs to find the largest of these pairs of
numbers.
@ 02,014 (b) 032,04 (¢ 0.1,0.03

4 Write these numbers in order of size, smallest
first.
(@) 0.3,0.17,02,3 (b) 1.6,007,15,0.8
(c) 048,0.5, 1, 8.02

5  Write these decimals as fractions.
(@ 0.5 (b) 0.8 (© 14 (d) 3.8

Application 4
6  On Wednesday, Anton bought a tie for $15 and
a shirt for $47.99. He then went to the shop and
bought a sweet for $0.15 and a lollipop for $0.75.
(@) How much did he spend on Wednesday in
total?
(b) Anton left his house Wednesday morning
with a $100 bill in his pocket. On Wednesday
night, how much did he have left?

7  Read the value on each scale.
@ (b) 39

1\ 2
3
0 38
M
© 5% 2.1 22
37

36

8  The times of the eight athletes in the women’s

200 m race at the 2016 Olympic games in Rio,
Brazil were

Lane Athlete Nationality Time
6 |Elaine Thompson Jamaica 2178 sec
4 |Dafne Schippers Netherlands 21.88
5 |Tori Bowle United States 22.15
3 |[Marie Josee TaLou [Ivory Coast 22.21
2 |Dina Asher-Smith [Great Britain 22.31
7 |[Michelle-Lee Ahye |Trinidad and Tobago |22.34
1 Deajah Stevens United States 22.65
8 |Ivet Lalova-Collio |Bulgaria 22.69

(a) Who won the race?
(b) Who came last?
(c) How much faster was Ahye than Stevens?

9  Which is better value for money:

a 0.35 kg piece of cheese that sells for $6.93 or
a 0.65 kg piece of cheese selling for $12.887
Give reasons for your answer.

ﬂ; Support Website

Additional material to support this topic can be

found at www.oxfordsecondary.com/
9780198425694




You should know ...

DECIMALS

)

1
tenths, hundredths etc.

A decimal is a way of writing a number using place values of

>

13.5 8
1 ten -__/ \_____‘i
100
3 units /‘ \ 13(,
'
2 A decimal can be shown on a number line.
l 1 1 1 1 1 1 L 1 1 I 1 1 1 1 .
N
2.03 2.07 2.13
>
3 A fraction can be written as a decimal.
U % 100
2= =0,58
0 e5 8
-
4 A decimal can be written as a fraction.
7 4 70, 4 74
For example: 0.74 = 15+ 156 =106 T 100 = 100
=
5  You can use a number line to compare the size of two
decimals.
[T |
0 0.5 1
[0.25] |03 |

0.25 is smaller than 0.8

Check out

1 Write the value of the underlined

digit.

(a) 0.68
(© 0.0
e 1302

(b) 32.61
(d) 403.128

number line?

What numbers are represented
by the letters A, B, C, D on the

16 4 fp 17 ¢
A BC D

Write these fractions as
decimals.

@ 0 5 i 2
@d 13575 © %0

Write these decimals as
fractions.
(@ 075
d) 2.25

(b) 0.8
(e) 13.68

(©) 0.3

For each number pair, write the
larger number.
@ 03,05
(© 03,029

(b) 3, 1.6
d) 093, 1
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values lined up.
For example: 26 — 0.4

26.0
' - 0.4
25.6

How to multiply and divide decimals.
For example: 0.62 X 0.4

0.62 X 0.4 has 3 places of decimals.
Since 62 X 4 =248
0.62 X 0.4 =0.248 also has 3 places of decimals.

For example: 7.36 +0.04

. _7.36
7.36 +0.04 = 0.04 )
ko a
— 7.36 X100 whole number
0.04 X100
_136

2 =184

.

6 To add or subtract decimals, write the numbers with the place

6

Work out:

(a) 7+0.3+0.06
(b) 6.3+7.78

(¢ 10-0.3

Work out:

(a) 6.2x0.7
(b) 0.14X0.28
() 7.6+0.04
(d) 144 +0.012




Revision exercise 1

Number

1

10

Copy and complete

(@ 11,22,33,44,55 0,0, 0
(b) 17, 34,51,68, 85, 0,0, 01

(©) 23,46,69,92, 115,10, 0, 0
d) 76,95, 114, 133, 152, 1, 1,0

Use the distributive law to calculate:
(@) 26 X53 (b) 34 X 68
© 54 %186 d) 84 %239

(@) A passenger bus holds 46 persons.
How many people can fit into 17 buses?
(b) How many buses are needed for 1058
passengers?

Eggs are sold in boxes of six. How many boxes
are needed to pack 4836 eggs?

(a) Mr Shillingford drives 32 kilometres to and
from work each day. How many kilometres
does he drive in 28 working days?

(b) How many days does it take him to travel
2208 kilometres?

The cost of 35 books is $420. How much do
18 books cost?

The temperature in New York was —6°C. 1t fell

overnight by 2°C.

(a) What was the new temperature?

(b) If, instead, the temperature rose by 7°C, what
would be the new temperature?

Write as a product of prime factors:
@ 72 (b) 96 (¢) 108

What is the largest prime number less
than 1000?

(@) What is the LCM of 18 and 127

(b) What is the smallest number that can be
divided exactly by 8, 13 and 24?

(¢) What is the smallest number which has
remainder 3 when divided by 5, 7, and §?

Sets

11

12

13

14

Describe these sets in your own words:
@) {7. 14, 21,28, 35, 42}

(b) {u, v, w,x,y,z}

(© {121,129, 137, 145, 153}

@) {2,3,5,7,11}

For the universal set {letters of the alphabet}
draw Venn diagrams to show the subsets of
letters which are:

(a) vowels

(b) consonants

(c) used in the word ‘mathematics’.

Copy the Venn diagram below; then answer the
questions.

Students in Form 1

Like Scienc, ke Eng,.
s,

Clifford Carol G
Arthur George
Denise David

Martin Mona Frances
Delbert Elizabeth Jennifer Cuthbert
Ann-Marie Alicia
Donald James

(a) How many students are there in Form 1?7

(b) How many students like science?

(c) List the students who like English.

(d) List the students who do not like science or
English.

(e) List the students who like both science and
English.

(f) List the students who like English but do not
like science.

(g) What can you say about {Clifford, Arthur,
Denise, Mona, Elizabeth}?

Use Venn diagrams to find the HCF of:
(a) 14 and 63 (b) 18 and 42
(c) 72 and 64 (d) 84,32 and 48
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15 Use Venn diagrams to find the LCM of’

(@ 9and 15
(¢) 26 and 78

(b) 24 and 36
(d) 5,12 and 20

16 Copy and complete the Venn diagram below.

17

18

‘Whole numbers from 20 to 40

odd numbers _ PA® mbe,,

22 24

(a) List those prime numbers which are odd.

(b) Are there odd numbers which are not prime?

(¢) Describe the subset of numbers outside the
two loops.

(d) Draw the Venn diagram again to illustrate
the sets more appropriately.

(e) What is the complement of the set of odd
numbers?

Copy and complete the Venn diagram.

‘Whole numbers from 1 to 24

Factors £ 5

% aclors of

(@) Is it true to say:
{factors of 24} C {factors of 6}?

(b) Use the signs C or ¢ (is not a subset of) to
copy and complete:
{factors of 6} {factors of 24}

() What is the intersection of {factors of 24}
and {factors of 6}?

(d) Draw another Venn diagram which shows
the set of factors of: 6, 12, and 24.

Draw a Venn diagram with universal set
{whole numbers from 1 to 30}.

On the same diagram show the subsets
of {factors of 25}, {factors of 10} and
{factors of 5}.

19 Write down all the subsets of*
@ {1.2} (b) {a, b, c}
© {2.4.6,8}

Remember, both the universal set and the empty

set are subsets of the universal set.

20 Look at the Venn diagram below.

Students in form 1

oVl students Wear g/
Sy,

Alan

Eric Desmond Philip

Samuel

Bert Peter

Ambrose

Henry is short and wears glasses. Describe:
(a) PFelix (b) Alan
(c) Eric (d) Brian

Fractions and ratios

21 Copy and complete:
3_6_D_21_6
@ ;=5=%=o-0
4_D_24_48_10O
(b i=0=2=2=2

O 0O 63

n_o_w_2_0
© =506

0_25_20_0_60
@s=a=0"a"n

22 Arrange these fractions in order of size, smallest

first:

125 32 7 9 7 13
@ 3.5 15 ) 505 © igiia

23 A water container when a quarter full holds
320 litres. How much does the full container
hold?

24 The petrol tank of a motor car holds 15 litres

when it is % full. How much petrol can a full
tank hold?

25 Write these ratios in their simplest form:
(@ 30mm:3m

(b) 5kg:150¢
(c) 21:40ml (I = litres)
(d) 500cm:2km



REVISION EXERCISE 1

26 The legs of a chair are % metre long while the 35 Draw a number line with divisions like this:
back is % metre. 0 0.5 1.0
Find the height of the whole chair. I e—p—u L 4 5 £ 5 ]

On your number line mark, as accurately as you

W can, the positions of the numbers:
Zm (@) 0.3 (b) 0.8
l © 0.15 () 0.75
1 (e) 0.43 () 0.06
% m 36 Draw a number line with divisions like this:
J 0 5 10
- NV VS || S S S
27 Cand.ia shared $60 in the ratio 5 : 7 between her On your number line mark, as accurately as you
two sisters. can, the positions of the numbers:
(a) How much did each sister get? @) 3.5 (b) 64 (© 9.1
(b) If she shared it in the ratio 7 : 3, how much d) 1.25 (e) 4.8 (f) 5.99

2
Wiould shey:ges) 37 What change would you get from $10.00 if you

28 Giselle spends % of her day in bed, % in front of spent:

the television set, ,% at school, and ||—2 eating. (@) $3.50 (b) $3.05

What fraction of her day is left? © $0.35 @ $0.03
. . .3 38 Calculate:
29 A typist can type six pages in 7 hour.
How long will it take to type 72 pages? @) 32+48 @) 14x0.35
(b) 328 +4382 (g) 2.8X0.04
30 Jayceline walks at (Jikm/hr. (c) 3.62—1.72 (h) 84~+7
How far can she walk in 8 hours? d) 3.6 —1.06 (i) 144-+12
€ 8—0.32 () 1.56+0.13
DECi maIS 39 Here is a game you can try on a calculator or on a
31 Change to decimals: piece of paper. Put a number in the calculator, say:
3 9 19
@ 3 (b) 55 © »%
2 il
d) © s ® > yri38
3 3
® 5 (h) 355 This number is made up of 5 digits.
32 Write as a fraction in its simplest form: Can you eliminate it by subtracting 5 numbers?
@ 0.8 (h) 0.2 © 0.25 Try some more.
@ 0.15 (€ 0.125 @ 0.37 40 Is é the same as 0.16?
33 Write down the greater number: This number line shows 0.16:
(@ 3.02 (b) 3,04 0 0.1 02 03
L I 1 I J
© 505 @ 3,034 T
34 Write down the number that is: 0.16
| ]
@ ;of0.1 (b) 70f02 Find 0.16 X 6. Is it less than 1?
© 7'? of 0.4 (d % of 0.25 Find 0.16 X 7. 1s it more than 1?

Is t',)— nearer 0.16 or 0.17?



REVISION EXERCISE 1

Mixed questions 1

1

10

3@ 742

How many times greater is the circled digit than
the underlined digit?

A 10 B 100 C 1000 D 10000

Which of these is a multiple of 2, 5 and 7?
A10 B14 C35 D 140

What is the value of
6+ 27
A8 B 4 C4 DS

The smallest composite number greater that 45 is:

A4 B4 C48 D 53

How many prime numbers are there between
70 and 80?

Al B2 C3 D4

14 X (20 —1) equals

A 14x20-1 B 20—-14X1
C 280— 14 D 280 -1

Which arithmetic property is shown in the
statement ( 6+ 5)+3= 6 +( 5+ 3)?
A Associate law

B Commutative property

C Distributive law

D Identity property

A bus holds 14 persons. How many buses are
needed to transport 189 persons?
A0 B12 C13 D 14

The mileometer on a car shows

1]5[8]9)9|

What will it show after the car has gone one
more mile?

A [1]5]8[1]o] B [1]5]8[9]10]

c [1js[ofrjo]  [1]s[ojojo]

What is 326 rounded to the nearest 10?
A 400 B 330 C 320 D 300

11 Use the Venn diagram to determine which of the

following statements is false.

ﬁacwrs of 30 fac torg »

il
>
n

A {factors of 30} = {1, 2, 3, 5, 6. 10, 15, 30}

B {factors of 45} = {9, 45}

C {intersection of factors of 30 and factors
of 45} ={1,3, 5, 15}

D 5 € {factors of 30}

12 The universal set is {cars in Jamaica} with
subsets {red cars} and {sports cars}.
Which Venn diagram shows the most likely
picture of this information?

A B

d car,  sporty red Carg <ports capy

red Carg

13
VoyIng teny, Mark
)
-‘:.’b
-
Fabian
&
Marie 2. @‘.,
0%
Susie  “fudents play®®

The set of students who play hockey is
A {Mal, Frank, Shirley, Lily}

B {Shirley, Lily}

C {Betty, Fabian}

D {Marie, Susie, Mark}
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The statement that correctly shows that 1 is a
member of the set of factors of 10 is

A c {1.2. 5, 10}

B {1} c{1,2,5,10}

C {1} €{1,2,5,10}

D 1 €{1,2,5,10}

15 Which of the following is an element of
{odd numbers greater than 11}?
A9 B1l C12 D13

16 If {even numbers} C {whole numbers} the
diagram illustrating this is

A

17

18

19

20

21

eveo

oumbery whoje
2

2 =
S )
4 e

B
wberg | ole ny
& By Q?cg,

—
e

What fraction of the shape is shaded?

Al B i

3

D3

XX
X %X X
X X X X

You are asked to erase %()f the X’s in the
diagram. How many must you erase?

A3 B4 C8

D 10

What fraction lies between ;— and %‘?

1 | 1
As; B3 Cqg

T
D3

A bottle of juice holds % litre. How much juice
must Karen make to fill 27 bottles?
A9 B12 C18 D 36

What is the ratio 36 : 24 in its simplest form?
A6:4 B4:6 C3:2 D2:3

22

23

24

25

26

27

28

29

30

31

32

REVISION EXERCISE 1

A container when % full holds 36 gallons.
How much does the full container hold?
A 12 gallons B 40 gallons
C 60 gallons D 180 gallons

Which fraction is greater than ;?
A B3 C5 D
Ray lives 6% miles from school.

If a bus takes him 4% miles, how far is the bus
stop from his home?

A 1,'3 miles B l%miles
C 24l miles D 1041 miles
The ratio of boys to girls in a school is 2 : 1. How

many girls are there if the school has 240 boys?
A 80 B 120 C 160 D 480

Look at the number line above.
What number does the letter x represent?

1 2 3
Af Bi CZ D4

0 1

The number represented by the letter x is
A 04 B 08 C 11 D 12

Which number best represents the shaded region?
A 003 B 03 C 07 D 37

The fraction % written as a decimal is
A 53 B 35 C 06 D 0.06

Which is the largest number?
A 03 B 029 C 0301 D 04

8 — 0.3 equals
A 87 B 83 C 77 D 5

Sixteen dollars and twenty-eight cents can be
written as

A $16.28 B $16.208

C $1628 D $16280




REVISION EXERCISE 1

33 What is the cost of twenty books if each book 38 Whatis 0.6 as a fraction?
costs $1.25? A % B %
A $250 B $25 C % D 6
C 5250 D $2.500

39 What number is between 0.4 and 0.427
A 0.65 B 0421
C 0403 D 004

34 Whatis 8.4 +0.04?
A 21 B 21 C 210 D 2100

35 Which number lies between 0.6 and 0.77

A 05 B 055 C 063 D 08 40 What is the cost of the 2% kg of beef at $17.20 per

kilo?
36 The decimal 0.85 written as a fraction in its A $19.70 B $42.50
simplest form is C $43.00 D $430.00
5 85 17 3
A g B 1w Cx D IS

37 What is the value of the 2 in 1.23?

A 2 B 20

2 1
C D ;



Objectives

v name angles and compare them

v measure and draw angles up to 360°
v

("4

discover some relations between angles

learn about angles in triangles and
guadrilaterals

What's the point?

Wherever you look you will see angles, from the
corners of your classroom to the angle made
between the hands of a clock. Architects are just
one group of professionals who use angles to
good effect to design buildings.

Turn switch through 90°
fo stop engire
g \ )
7

il"

Before you start

You should knowv ...

1 About whole turns, half turns, quarter turns, three-quarter
turns, clockwise and anticlockwise.
For example:

@ % turn clockwise

2 Aright angle looks like this:

!

Check in

1

(@) After turning
clockwise from
P, ahalf turn, S
the arrow will
point to []

R

(b) After turning
clockwise from P

The arrow
will point to

(i) aquarter turn

(ii) a whole turn

(iii) a three-quarter
turn

Which of these shapes contain

right angles?

@] ®0)
CHNECEN

&
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3 How to find missing numbers:
20 + [0 =60, 40 is missing
150 + [ = 180, 30 is missing.

Y

3 Find the missing numbers:
(@ 10+O0=60
(b) 190 +[=210

5.1 Lines and angles

Lines can either be straight or curved.

Straight line

N N L Curved line

Two straight lines intersect in a point.

=T~

point
A straight line that extends from a point is called a ray.

A point
tndicates
position and
has wo size

. > ray

Two rays and the point where they meet form an angle.

® Anangle is a measure of turn.

Two rays that do not meet are called parallel rays.

I
[

Exercise BA

1 Look at each pair of rays below.
Is an angle formed? Explain.

@ A (b) /
(© | (d) x

2 Write down the number of angles you can see
inside each of these shapes.

@ (b)

© (d)

()

O
'@
w

3 Write a list of twenty objects, from school and
home, that contain angles.

(g)

Y )=

Naming angles

The usual way to name a line is to write a letter at the
end points of the line.

A line joining two such points is called a line segment.

The picture shows the line segment AB.

A B

In the drawing below, the line segments AB and AC
meet at the point A. An angle is formed.

A small curve is drawn between the lines to show the
angle we mean.




The angle is called angle BAC, or angle CAB.
The letter at the point always goes in the middle.

Angle BAC is usually written in a short way as BAC.

In the drawing below, the lines XZ and YZ meet.
The angle we are looking at is XZY, or just Z.

what's its
nawLe?

Exercise 5B

1

Which of these are correct names for the angle
below?

(@) QRP (b) PQR (© RPQ
d) RQP (e) PRQ

R
P\O/
Q
Write down the names of the lines that meet and
the name of the marked angle in each diagram.

L=<
AN
\

© x

) /\
G F

ANGLES @.

(h) K

() U

Comparing angles

To compare angles you make use of the idea of
rurning.

Activity )7

Make two cardboard strips, each % centimetre
by 10 centimetres. Fasten one end of each
strip together with a paper fastener like this:

/

paper fastener top edge

bottom edge :
Write the letter A on the free end of one strip,
and B on the free end of the second strip.
The point the paper fastener goes through is
the point O.
Close the strips so that OA is on top of OB.

B
[o A

Now turn OA about O, so that it makes an

angle with OB.
a sanL tun
= a small angc
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(O Exercise 5C

The larger the turn, the larger the angle AOB. 1 Use your cardboard strips to find out which angle
is the largest in each of the following pairs.

a large turn )
=a Lﬂl’g& ﬂlﬂ-gl-ﬂ (a) (l) /

(ii)

You will now use the strips to compare angles.

Which of the two angles is larger?
@)

(b)

Open the cardboard strips. Place OB on the lower
line and OA along the upper line of angle (a):

@) ) @
Without changing their position, place the strips

on angle (b), so that the top edge of OB lies along

the lower line of the angle:

(b)

OA must be turned less to make the second
angle.
So angle (a) is larger.




2  Look at these angles:

—
™

=~

/

(a) What do you notice about the lengths of the
lines?

(b) Use your strips to compares the angles.
What do you notice?

(¢) Do you think the length of the lines affects
the size of the angle formed?

Some special angles

You can classify angles by the size of the turn:

A complete turn

A % turnis a
straight angle

A i turn is a right angle

1 .
Less than a g turnis an
acute angle

Pp@®

ANGLES

| i
Between a 7 and a 5 turn
is an obtuse angle

More than a% turn
but less than a whole turn
is a reflex angle

Activity )7

You can construct an angle maker like this:

1. plain coloured

white card

card
Cut out two
circles.

Cut a slit from
the outside to
the centre of
each circle.

Slide the circles
together so the
centres meet.

Rotate your angle
marker to show
different angles.
Name each angle
you make.

Exercise 5D

1 What is the name of the angle formed at the
corner of this page?

2  Tear off a corner from a sheet of paper.
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It forms a right angle. 7  Look at the set of angles below.

(a) Use your right angle to identify 10 right (a) Which angles are right angles?
angles in your classroom. (b) Which angles are straight angles?

(b) Explain why you think right angles are (c) Which angles are acute angles?
important. (d) Which angles are obtuse angles?

3 Use your square corner or right angle to find the () Which angles are reflex angles?

number of right angles inside these shapes. A set of angles

(@) (b) (i V K (13)( (iv)

(v) i
o cin/
© @ e
(ix) (xi) (xii)
(x)
4 Draw four different shapes that have

(a) two right angles
(b) three right angles

(¢) four right angles 8 (a) Use your answers to Question 7 to copy and
(d) five right angles complete the Venn diagram below.
(e) six right angles A set of angles

obtus o

e
O&eﬂ“

(b) Write down the names for the two sorts of
angles which are outside the small loops in
6 When two lines meet to form a right angle, they your Venn diagram.
are called perpendicular lines.

Look at the shapes. Identify the lines that are (a) 5.2 Measuring angles
perpendicular (b) parallel.

Use a set square to test whether the tables, chairs
or other objects in your classroom have square
corners or are straight.

Before you measure an angle you should estimate its
H G size:

@ - B (ii)
S |
(i) N M !
S '

1 J About jof About 1+
a right angle right angles
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Exercise 5E @

1 Estimate the size of each of these angles in the i 2
same way.

(@ : (b) i a quarter turn = 90° a half turn = 180°

© \ @ C\ E

(e) ()

three-quarter turn = 270° one whole turn = 360°

Dividing a complete turn into 360 equal parts helps
you make better estimates of angle size.

Example 2

Estimate the size of these two angles.

of a friend. Do you think the above method is a (a) (b
good one for measuring angles? Why?

The Babylonians, about 3000 years ago, thought of a

better way to measure angles.

They divided a complete turn into 360 equal parts

because they thought there were 360 days in a year.

2  Compare your answers for Question 1 with those

(a) This is less than a %—turn or 90°,
It is about 50°,
(b) This is more than 90°, but not much more.
It is about 100°, )

Exercise BF

1 How many degrees are in:
(a) aright angle
(b) a straight angle
(c) three right angles
(d) half a right angle
(e) one third of a right angle?

2

h
=1

]
=

2

%

3

=

]

[ —
o0

=

T

]
3
[\¢]

Estimate the size of these angles in degrees.

(@)

Each of these equal parts is now called a degree.
ﬁ of a complete turn is a degree.
One degree is written as 1°
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[[44]

(b)

©

@

(]

)
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Copy and complete this table. All turns are
clockwise from the first compass point to the

second.
N The compass
NW NE
W E
SW SE
S
Turning
clockwise
Number
From | To | of degrees |Kind of angle
(a) N E
(b) E SW
(c) W |NW
(d) E NE
(e) | NW | SE
) SW | SE
@® | NE | S
(h) | NE W
(i) N |[|NW

@ Technology

Forgotten all about angles? Have a go at the
Kung Fu angles game in The Math Zone at
the website

http://imvww. bbe.co.uk/keyskills/flash/kfa/kfa.
shtml
Start at level 1. Level 3 is for experts!

If you prefer something easier try the alien
angles game at

www.mathplayground.comy/alienangles.htm/

Measuring angles accurately—
using a protractor

To measure angles accurately, we use an instrument
with the degrees marked on it called a protractor.

centre point, O

7 0 \
clockwise \ anticlockwise

scale " scale
baseline

There are two scales; both read from 0 to 180°.

To decide which scale to read, check if the angle is
larger or smaller than 90°,



Example 3

Measure the angle ABC.
A

Less thaw
g

B C
Put the protractor on the angle as shown. Make sure
that the centre of the protractor, O, lies on the point
B of the angle and that the baseline lies on BC.

A

ABC is less than 90°, so we can use the
anticlockwise scale.
ABC =55°

The position of the angle does not matter:
B

C

A

Just place the baseline on AB and make sure O lies
on the corner of the angle B.

ABC is larger than 90°, so we use the

anticlockwise scale.

ABC = 144°

(A clockwise scale reading would be 36° This cannot
be correct as the angle is larger than 90°)

ANGLES

o)

Exercise 5G

1 (a) Estimate, then measure the size of these angles.

(i)

(i)

(iii)

(iv)

N

(b) Copy and complete the table for the angles
in part (a).

Angle Estimate | Actual size
(i)

(i)
(iii)
(iv)




-

2 Repeat Question 1 for these angles.
(i)P Q & Example 4

Draw the angle PQR = 55°.

The drawing of angle PQR is made up of the two
lines PQ and QR which meet at Q.

First draw the line PQ.
P Q

Place your protractor with its base line on PQ
and its centre on Q, as shown:

55° mark
polnt =

(ii)

(iii)

(iv)

Start at 0°, on the clockwise scale, and move
around until 55° is reached. Mark that point R.

i

R
3 Using a ruler and pencil, draw an angle you
think is:
(@ 10° (b) 30° (c) 60°
d) 80° (e) 105° (f) 130°
(g) 145° (h) 170° 55° 0
Now measure your angles. Did you guess well? P

Finally join the point R to Q with your ruler.

5.3 Drawing angles

A protractor can be used to draw angles as well as
to measure them. You will need a protractor in this
section, and a ruler.

Exercise 5H
1 (a) Draw the line XY, as shown below.

. . X ¥
Drawing an angle accurately is almost the reverse of 3
: (b) Now use a protractor to draw an angle ZXY
measuring an angle. of 557

This time, where should you put the centre
point O of the protractor?

Should you use the clockwise or
anticlockwise scale?
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For each of the following, decide whether it is
acute or obtuse, then draw it.

(@ 60° (b) 78° (c) 35°
d) 90° (e) 120° (f) 44°
Repeat Question 2 for:

@ 177° (h) 10° (c) 12°
d) 136° (e) 94° (f) 100°

(a) Draw the line PQ = 22 cm, as shown below.
2

P Q

(b) Draw a 30° angle at P,
Your drawing should look like this:

30°

p Q
() AtQ, draw a 40° angle.
Your drawing should now look like this:

R

30° 40°
P Q
(d) Label the point where the two lines meet R.

You have drawn the triangle PQR with
PQ =53 cm, P =30° and Q = 40°.

Draw these triangles in the same way as you did
in Question 4.
(a) Triangle PQR with PQ = 6 cm,
P =35%and Q = 50°.
(b) Triangle XYZ with XY =6 c¢m,
X =60° and Y = 60°.
(c) Triangle ABC with AB =4 cm,
A =90°and B =37°.

ANGLES

Angles larger than 180°
This angle is larger than 180°,

e Anangle larger than 180° but smaller than 360°
is called a reflex angle.

Your protractor cannot measure such a large angle.
Instead you first measure the smaller angle.

The smaller
angle ls 37

The two angles must make a complete turn or 360°.

37°

The larger angle is then 360° — 37° = 323°,

An angle larger than 180° can easily be drawn by
splitting it up.

Draw accurately an angle of 235°,

First split the angle up into a straight angle and
its remainder.

235°=180° + 55° e

=




O o

(<) @)
The 180° angle is easy to draw.
Mark a dot on the line to position your protractor.

Now add on an angle of 55°.

Remove your protractor and join your two dots.

180°
/\
2 (a) Use your protractor to measure the smaller of
the angles in Question 1.
(b) What is the actual size of the larger angles
shown in Question 1?

o 3 (a) Use aruler and a pencil only to draw an
angle you think is:
Exercise 5l (i 190° (ii) 250° (iii) 305°
1  Estimate the sizes of these angles. (iv) 289° (v) 348°
(b) Now measure your angles; did you guess

@ well?
4 Draw accurately angles of"
(a 210° (b) 198° (c) 300°
(d) 285° (e) 340° ) 347°

| > -

A total of 235°

iy

[1%]

Make an accurate drawing of this triangle:
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5.4 Relations between 3 (a) Repeat Question 2 for these diagrams.
angles ® ™

A corner measures 90°.

50°
400

Angles that add to 90° are called complementary.
A straight angle measures 180°.

L (0] N
65°\115° (ii) M
Angles that add up to 180° are called supplementary.
Exercise 5J
1 From the diagram, use your protractor to copy
and complete:
(@ ADB=[]
(b) BDC =[]
© ADC=[]
(d) ADB+BDC=[]
(e) ADB and BDC are called[ ] NB\
A B 0
N
(b) Do you agree that: MON +LOM = 180° in
each diagram? Why should this be true?
4 From the diagram use your protractor to copy
" C and co:nple te:
(a) AOD =[]
2 From the diagram use your protractor to copy (b) B(?C =[]
and complete: (¢) DOB =[]
@ MON=[J (b) LOM=[] @ AOC =0
(¢) MON +LOM =[] & q

(d) MON and LOM are called[ 1.

M
0
A &
What do you notice about your answers?
L (0] N
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5 Repeat Question 4 for these diagrams.

(i) D B
(0]

A C

(i) _ )
o0

A C
You should have found that

AOD = COB

and AOC = DOB.
That is, vertically opposite angles are equal.

These angles are
>I>< vertically opposite

Technology

Learn more about vertically opposite angles at

www.mathsisfun.com/geometry/vertically-
opposite-angles.htmi

Example 6

In the figures find the marked angles

@)

(b)

(@) a + 36° = 180° (supplementary angles)
S0 a= 180°—36°
= 144°
(b) b=143° (verticaly opposite angles)

¢ + 143° = 180° (supplementary angles)
$0 c=180°—143°
=37

J

Calculating complementary and
supplementary angles

You can use the relationships such as complementary,

supplementary and vertically opposite angle to
calculate, rather than measure, missing angles.

Exercise 5K

1

Without measuring, find the missing angles.

@) (b)
33°

23°
© @ T3

68°

21°

Without measuring, find the missing angles.

(@) (b)
7 21330 "

103°

© (d)
2
' 90/,
87°| 45° ? N/47




3 Without measuring, write down the missing
angles.

@) (b)

37°

76°

35°

4 Find the angles marked by letters.
(@

SEES

(b)
131°
/ d
(©
I
31°
h
8
(d)

ANGLES @.

Angles in triangles
and quadrilaterals

A triangle has 3 sides.
A quadrilateral has 4 sides.

In the next Exercise you will discover other
relationships for the sum of the angles in a triangle
and a quadrilateral.

Exercise 5L

1 (a) Use your protractor, to measure the angles in
the triangle.

C
A B

(b) Copy and complete:

A=0O

B=0
_____C=0
A+B+C=[]

2 (a) Draw four more triangles of your own.
Repeat Question 1 for each of them.
(b) Did you find that
A+B+C=1807

3 (a) With a ruler and pencil, draw a triangle.
Cut it out very carefully.
(b) Now colour or shade each angle differently.

~
N

B
1

Cut off the angles along the dotted lines.
(c) Carefully fit the cut-out angles together.
They should look like this:

A

(d) What angle is formed by the three angles?




()

4

=2}

ANGLES

(@) In the four-sided figure ABCD measure each

of the angles.
D

A B
(b) Copy and complete

wilod--ile
[
oo

A+B+C+D=0

(a) Repeat Question 4 for three different four-
sided figures of your own.

(b) Did you find that
A+ B +C +D=360?

(@) With a ruler and pencil, draw accurately a
four-sided figure. Cut it out carefully.

(b) Now colour or shade each angle differently.

Cut off the angles along the dotted lines.
(c) Carefully fit the cut-out angles together.
They should look like this:

(d) What angle is formed by the four angles?

jj

Using a rectangular piece of paper can you
make an angle of

(a) 45°

(b) 60°?

@ Investigation

What other angles can you make?

Activity )7

Draw a large circle. Mark every 15° around
the outer edge.

Using your ruler and a pencil join every point
marked on the circle to every other point.
This is how you should start:

The finished pattern is called a Mystic Rose.




Exercise 5M - mixed
questions

1

Here is a sketch of a building.
Copy the sketch and mark in the acute angles,
obtuse angles and right angles.

Estimate, then measure the size of these angles.

(@)

(b)

(©

(d)

(e

T

l<2]

ANGLES

0

Draw the following angles using a protractor and
ruler.

(a) 37° (b) 108°
(c) 175° (d) 204°
(e) 268° ) 335°

(a) Measure the lettered angles with your
protractor.

(b) What is
(i) a+b
(ii) at+b+c+d?

(a) Measure each angle in this quadrilateral.

D
¢

£\

(b) Which of the angles are acute?
(c) Which of the angles are obtuse?

The diagram shows part of a bicycle frame.

B

<
Make an accurate drawing of the bicycle

frame diagram using the measurements on the
diagram.
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7 Without measuring, find the missing angles: 8  Find the missing angles:
@ ® @
: a o 7 5
9 45 130 : 30 >
21° L VAW
c d o
©@ |5 d | g (b)
? 770
10°
9 125 140°
(© ®) 7
63° )

i
1



) Consotaton

Example 1
(a) Estimate the size of the marked angles.

(i) A

B C
(iii) b
F
D
(i) G 1

(b) Measure these angles with a protractor.
(a) () ABC is less than 90°, so estimate 40°.
(iii) DEF is less than 180°, so estimate 120°.

(iii) GHI is more than 180°, so estimate 310°.

(b) (D) A
ey C
B

(i)

Hence exterior GHI = 360° — 48°,
=312°

ANGLES

Example 2

Without measuring, find the missing angles.

(a)
X
28°
’ \/
67°\)—21°

(a) The angles form a right angle.
Hence, x + 28° = 90°
x=90"—28"
x=62°
(b) The angles form a straight line.
Hence, 67° +y + 21° = 180°

88° +y = 180°
y=180° —88°
y=92°

Example 3
Find the missing angles.

(@)
23°
114° X
135°
y 60°

(a) Angles in a triangle sum to 180°.
23°+ 114° + x = 180°
137° + x = 180°
x= 180" - 137°
x= 43°
(b) Angles in quadrilateral sum to 360°.
y + 135° + 140° + 60° = 360°
¥+ 335°=360°
y= 360" — 335°
y=25°

©



(g

Exercise b

1 (a) Estimate the size of the angles marked.

i A (ii) /F
i D E
B C

(iii) H (iv) L
/O\ J
|

K

ANGLES

(b) Measure the angles above accurately with a
protractor.
(¢) How good were your estimates?

2 Use your protractor to draw angles of

@ 30° (b) 37° (© 52° (d) 100° (e) 169°
@® 180° (g) 199° (h) 300° (i) 324°

3 Without measuring, calculate the missing angles.

@)

C o
© (25
18°
d)
36°\4 /48°
)
$3Y37

4 Calculate the missing angles.

@) (b) ﬂ

Application 5

5 Some experts advise that a hurricane-resistant

: 5
house should have a roof with a 5 slope.

roof 5cm

12 cm

(a) Make an accurate drawing of the triangle
above.

(b) Measure the angle marked to find angle of
slope of the roof.

() Do you agree with the experts? Give reasons.

6 A bicycle wheel has 12 equally spaced spokes.

What is the angle between the spokes?

spoke

ﬂ',t Support Website

Additional material to support this topic can be

found at www.oxfordsecondary.com/
9780198425694
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You should knowv ... Check out

1 You can use letters to name an angle: 1 (a) Name this angle.
X

Q
angle XYZ or
/ angle ¥
Y z P Z

(b) Which is the largest angle?

B P I
: |
: |
I
i |
|
A (& Q R
I
. |
I
\dz_
T 6)
>
2 You can classify angles by the amount of turn: 2 Classify these angles:

(@ a

legle f acute angle N\
B c
; N (b) Q
\Qol:mse—angle reflex angle ; ;
P R

straight angle e _ o
/\ P (@] S

@
X %
-
3 You can draw an angle using a protractor. 3 Draw the following angles using a
protractor.

(@) 60° (b)80° (c) 120° (d) 160°
(e) 200° (F) 270° (g) 180° (h) 150°

=




I
(<

e & & & & 0 & & 0 0 0 0 @
4 An angle can be measured in degrees, or © for short.

You use a protractor to measure angles in degrees.

5 Complementary angles add to 90°.

600
30°
Supplementary angles add to 180°,

140°
40°

6  Angles in atriangle add to 180°,

— e

Angles in a quadrilateral add to 360°.

N

)

l
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~ What's the point?

Sorry, we don't have
any footballs, but can
Tinterest

recognise the main properties of a cuboid,
a cylinder, a cone, a sphere, prisms and
pyramids

sketch solids
draw the net of a solid
construct a solid from its net

yov in some

Euilding blocks?

Shapes are all around us, from the boxes shoes
are sold in, to the cans that hold soft drinks.
Space and shape are key elements in the world

of design and retail.

You should know ... Check in
>
The names of these solids: 1 (a) Name these shapes.
i (i) (i) 0> (iii)
m < S
cone cylinder cuboid sphere (b) What shape is

(i) acricket ball
(ii) adrinking straw
(iii) a matchbox?

2

The terms: face, edge, corner. 2  In acuboid:

(a) How many corners are there?
(b) How many faces?

(¢) How many edges?




SOLIDS

3 A pentagon has 5 sides.
A hexagon has 6 sides.

4 Parallel lines are always the same distance apart.

3 Which of these shapes are
(a) hexagons (b) pentagons?
) G G ()
Heed

4 Which of these shapes have
parallel lines?

(@ (b) (© (d)

QD/__IBJ

You will need

For this unit you need to bring to class the following
sets of objects. (You can share with friends.)

Set 1: a matchbox, a tea packet, a shoe box, a sugar
cube, a toy building-block, some dice, and any other
objects you can find, with the same shape as these.

Set 2: an evaporated-milk tin, a powdered-milk tin,
and other objects with the same shape as these.

Set 3: an ice-cream cone, a paper ice-cream tub, a
margarine tub made of plastic, a flower pot, and any
other objects you can find, with the same shapes as
these.

Set 4: a table-tennis ball, a marble, a ball bearing, and
other objects shaped like these.

6.1 The cuboid or box

Box-like solids are called cuboids. Their six faces are
rectangular.

face

A matchbox is an example of a cuboid.

Exercise GA

1 (a) Take your matchbox. Draw an outline of one
of its faces on a sheet of paper.
(b) What shape is it?
(c) Repeat parts (a) and (b) for the other faces.

2 The objects in Set 1 are all cuboids.

Take each of the cuboids in turn. Count its faces.
Copy and complete the table.

Cuboid Number of
faces

matchbox 6

dice

3  How many faces has a cuboid?

4 Pick up the shoe box. Look at one face. (Call it

face 1.) Is it a square or a rectangle?
Repeat for the other five faces of the shoe box.

5 Repeat Question 4 for each object in your set.
Call the faces 1,2, 3,4, 5 and 6.
Using S for square and R for rectangle, copy and
complete the table below, for all the objects in
your set.

Shape of the faces
Cuboid 1|2|3]4]5]6
matchbox |[R|R|R|[R[R|R
dice S
shoe box




6 Name five other objects that are cuboids.

7  Write down two reasons why things are usually

stored in boxes.

The cube

Cuboids with all their faces square are called cubes.

Sugar cubes, chicken stock cubes and dice are all
examples of cubes.

Exercise 6B

1

How many corners has your
(a) tea packet

(b) sugar cube

(c) dice?

A corner, or pointed part, of a solid is called a
vertex.

The plural of vertex is vertices.

How many vertices has a

(a) cuboid

(b) cube?

The line joining two vertices of a solid is called
an edge.

* = verlex
= edge

(a) How many edges does a cuboid have?
(b) How many edges does a cube have?

In the cuboid, the front face has been marked
A. The face directly behind it (shaded in the
diagram) has been marked B.

A and B are opposite faces.
How many pairs of opposite faces does a cuboid
have?

5 Take one of your cuboids, for example the shoe
box. Mark one pair of opposite faces A and B, as
in the drawing for Question 4.
Mark the second pair C and D. Mark the third
pairE and F.
Carefully cut out the faces. Fit face A on top of
face B. What do you notice?
Repeat for the other two pairs of faces.

6 Make a list of all the properties you have
discovered for a cuboid and a cube.
7 Which of these shapes are cuboids? Give reasons.
8 (a) Is a matchbox a cube?
(b) Is a sugar cube a cuboid?
Give reasons for your answers.
9  Areall cubes cuboids?

Are all cuboids cubes?
Give reasons for your answers.

Drawing and making cuboids

How to sketch a cuboid.
First draw one of its faces.

Then draw its opposite face. Make sure this face is
some way away from the face already drawn.
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Both faces —
are same
size

Finally join the vertices.

Join __|
these

Exercise 6C

1

2 Sketch the cuboids in Question 7 of Exercise 6B.

Activity ) —

Make a sketch of
(a) a matchbox
(b) a shoe box
(¢) asugar cube.

Making a cube.
(a) Draw accurately a square with side 5 cm.
i Sem T
5 cm
] [s0]

Use your protractor to make sure the
angles in the square are 90°.

(b) Cut your square out.
On a piece of card, trace around your

sguare to make the shape shown below,

made up of six squares.

.
1

<)

(¢) This shape is called the net of a cube.
Cut out the net. Fold it along the lines.
Stick the edges together with tape. You
now have a cube.

You can make a stronger cube by
attaching flaps to the outside of the net.
You need to attach flaps only to every
other edge.

Fold the cube up as before. This time
use glue to stick the flaps together.

6.2 The cylinder

The objects in Set 2 are cylinders.




Exercise 6D

1

o

Make a list of five other objects which are
cylinders.

Look at the evaporated-milk tin.

(a) How many flat faces has it?

(b) How many curved faces has it?

(¢) Are the flat faces opposite each other?

Repeat Question 2 for each of the cylinders.
What can you say about the number of faces of a
cylinder?

How many vertices has a cylinder?

Choose one of your cylinders.

(a) How many edges has the cylinder?
(b) Are the edges straight or curved?
(¢) What shape are the edges?

Mark a T (for top) on one of the flat faces of a
cylinder. Mark a B (for bottom) on the other.
Stand the cylinder on face B. Draw the outline of
the face. What shape is it?

Now place face T of the cylinder in Question 7
on the outline for face B. Does it fit? What can
you say about the two faces of a cylinder?

Repeat Questions 6 and 7 for the other cylinders
in your set. Do you get the same answers each
time?

Write down all the properties you have
discovered for a cylinder.

10 Look at each shape below. Is it a cylinder?

1

Give reasons for your answer.

@ = (b) (©

(d)

s
-

Look at a cylinder and a cuboid.
Can you see any way in which they are alike?

SOLIDS

6.3 Prisms

Cuboids are special kinds of prisms.

A prism is a solid shape with constant cross-

section. '
d

!ﬂ cross-section

This is called the cross-section

You can identify and name a prism by the shape
of its cross-section:

triangular prism pentagonal prism

I
A |
I

A
S e o

hexagonal prism

pentagon

To sketch a prism, first draw its cross-section, for
example, for the hexagonal prism

Then draw this shape again. Make sure its
orientation is the same.

Finally, join the vertices

join vertices



Exercise 6E

1 Here is a set of prisms.

SOLIDS

A set of prisms

(2]

f-’f

(3]

b

*“‘
[}
i

(6]

@ 9]

(a) Make your own sketch of each of these
prisms.

(b) Identify and name each of the prisms you
have sketched.

e e

A
i

2 Using the numbers to represent the shapes in.
Question 1, copy and complete the Venn diagram.

A set of prisms

Cuboidg DPry,

s,
?.P

&{@ngul ar

3 From the Venn diagram you completed:
(a) Are all the cuboids also prisms?
(b) Are all the triangular prisms also prisms?
(¢) Do these two subsets intersect?

|4

Are all cubes prisms?
Are all prisms cubes?
Give reasons for your answers.

5 (a) Copy and complete the table for the prisms in

Question 1.
Number of | Number of | Number of
Shape | vertices (V) | faces (F) | edges (E)
1. cuboid 8 6
2
95
lo. |

(b) What is the relationship between V, F and E?

Activity

Visit

www.nrich.maths.org/8342 for details

) —

Design and make your own pencil case.

6.4 The cone

The objects in Set 3 are cones or truncated cones.
A cone looks like this:



Exercise 6F

1 How many edges does a cone have?

2  Stand a cone on a sheet of paper. Carefully
draw the outline of the edge. What shape is the
outline?

3 (a) How many curved faces does a cone have?
(b) How many flat faces has it?
(¢) How many vertices?

4  Make a list of the properties you have discovered
for a cone.

5 Look at a cone and a cylinder.
(a) In what ways are they alike?
(b) In what ways are they different?

6 Make three different sketches of a cone.

7 Look at one of the objects in Set 3, which is not a

cone, for example the ice-cream tub.
(a) Is its shape like a cone in any way?
(b) Can you see how it could be made from a cone?

Many of the objects in Set 3 are the shape of
cone with the top cut off.
These are truncated cones.

Here is a sketch of a cone and a truncated cone.

Aa

(a) Write a list of three objects, apart from those
in your set, which are cones.

(b) Write a list of three objects, apart from those
in your set, which are truncated cones.

6.5 The pyramid

The pyramids at Giza in Egypt were built some 4500
years ago. They are, of course, shaped like pyramids.

SOLIDS

This shape is a pyramid.

The base of this pyramid is a square.
It is called a square-based pyramid.

Here are some sketches of pyramids.
The base of each has been shaded.

square-based
pyramid

4

triangular-based hexagonal-based
pyramid pyramid

® You can name a pyramid by the shape of its base.

Exercise 6G

1 Which of these shapes are
(a) pyramids
(b) prisms?

b P [pR—
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2 (a) Using the shapes from Question 1, copy and
complete the Venn diagram.

3-D shapes

P”S]?] Pyramid&
gy

(b) From your Venn diagram
(i) Are all the prisms also pyramids?
(ii} Do the two subsets intersect?

3  Which shapes in Question 1 have
(@) more than 6 faces
(b) more than 5 vertices
(¢) less than 12 edges
(d) exactly 6 vertices
(e) more than one triangular face
(f) square faces?

4  (a) Copy and complete the table for the 3D
shapes in Question 1.

Shape | Number of | Number of | Number of
vertices faces edges
A 8
c |

(b) What is the relationship between the
numbers of vertices, faces and edges?

)

Make your own hat.

Ad
- Ba

Activity

r Technology )7

e Learn more about faces, vertices and
edges.

Visit:
www.mathisfun.com/geometry/vertices-
faces-edges.html

e Click on Euler's formula to learn even
more.

® Who was Euler? What were his
contributions to mathematics?

@ Make a presentation to class on Euler
and his formula.

www.nrich.maths.org/8386 Y,

6.6 The sphere

The objects in Set 4 are called spheres.

® A sphere looks like a ball:

Exercise 6H

1 (a) Pick up the table-tennis ball. Look at its
outline. What shape is the outline?
(b) Turn it around. Look at it again.
Does the outline always look the same?

2 Make a sketch of the table-tennis ball.

3 Look again at the table-tennis ball.
(a) How many flat surfaces has it?
(b) How many curved surfaces has it?
(c) How many edges?
(d) How many vertices?

4 Repeat Question 3 for the other spheres in your
set. Now write down the properties of spheres
you have discovered.

5 Make a list of five objects, apart from those in
your set, which are spheres.



6.7 Properties of solids

The table summarises the properties of the different

SOLIDS

6.8 Nets of solids

Factories use different shaped boxes for packing
goods. They start with a net.

® A netis a flat shape that folds to make a solid.

Exercise 6J

You will need squared paper, card, scissors and glue
or sticky tape.

1 (a) Make a larger copy of these nets on squared
paper.

solids:
Solid Faces Edges Vertices
Cube 6 12 8
Cuboid 6 12 8
Cylinder 3 % 0
Triangular 5 9 6
prism
Cone 2 1
Square-based 3 8 5
pyramid
Sphere 1 0 0

Exercise 61

1

[

Write down the name of any solid which:

(a) has a flat face (b) has a curved face
(¢) has a flat face and a curved face

(d) has a pair of equal and opposite faces.

Write down the name of the shape of each object.

(a) a piece of chalk
(¢) adrainpipe

(e) this book

(g) adrinking glass
(i) acandle

(b) an orange

(d) aten-cent coin
(f) a broom handle
(h) a globe

(j) afootball

What shape is the object?

(a) arocket nose (b) atomato

(¢) achurchsteeple  (d) arecord

(e) abicycle pump (f) asteel drum
(g) the sharp end of a pencil

(h) a new pencil, before it is sharpened

Draw pictures to show a shape that has
(a) one vertex, one edge and two faces
(b) six square faces

(c¢) one curved face and no vertices

(d) four vertices, four faces and six edges
(e) one curved face and two edges.

Can you name these shapes?

(i)

AT

(b) Cut them out carefully.

(c) Fold them along the heavy lines.

(d) Stick the edges together with sticky tape.
(e) Name the solids you have made.



2 Copy each net on to squared paper. Cut it out and (¢) Draw flaps on every other outside edge:
fold it. What shape does it make?
@)
¥

(d) Fold your net along the lines.
(e) Glue the flaps carefully.
Your completed solid should look like this.

X "'7'{"'" 7
VAR
/1IN
N\ |/ NIV
\\ // It is called a tetrahedron.
\ |/ (f) Colour your tetrahedron.
\v/ (g) How many faces, edges and vertices does it

have?

3 (a) Draw accurately this triangle.

£

Repeat the steps in Question 3 to make solids
from each of these nets.

@)

v flaps

\

S5cm
(b) Cut this triangle out. Trace around it on card
to make this net:

This solid has 8 faces. It is called an
octahedron.

«—5cm—<—5cm—>



5  Another well-known solid is the dodecahedron.

v >

‘.s .

Its net consists of 12 five-sided shapes.

iy

Make each five-sided shape with these
dimensions.

5cm 5cm

5em\_108° 108°

5cm

SOLIDS

%

(a) Why are these shapes not nets of cubes?

@ Investigation
(

(i) (ii) (iii)
(b) A net of a cube must be made up of 6
faces. Which of these are nets of cubes?

(i (i) (iii)

If you find this difficult, trace the shapes
out and cut them out.
Do they fold to make a cube?

(¢) Draw some more shapes made up of six
squares.

(d) Which of the shapes you drew in (c) are
nets of a cube?

(e} How many nets can you draw?

(f) Compare your answers with a group of

friends. Can you add more nets to your list?j

)7

Work in a group of four. Pick up the four
cubes your group has made (they should all
be the same size).

@ Investigation

(a) See how many different solids you can
make using these four cubes.

(b) Add a fifth cube to your set.
How many different solids can you now
make?

Investigate further.

4
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Activity )

Cut out a strip of paper 20 cm long and 4 cm wide.

(a) How many faces does it have? a b [4cm
20 cm

Now put a twist in the paper strip and glue the
two opposite ends together.

This twisted band is called a Mébius strip.
(b) How many faces does it have? ﬂ
(¢) Cut the band down the middle: what

happens?
(d) Make a new strip, put two twists in it and
join the ends to make a band. Cut it down

the middle.
What happens?




- ) Consolidation

Example 1
‘What are the names of these shapes?

S

(© A T
P ]

(a) truncated cone SSTTTTTTS -

(b) cuboid ——

(c) cone

(d) cylinder

Example 2

Write down three properties of (a) a cube (b) a

cylinder.

(a) A cube has (i) 6 square faces

(ii) 8 vertices
(iii) 12 edges

(b) Acylinderhas (i) 2 flat faces
(ii) 1 curved face
(iii) 2 edges

Example 3

Which of these shapes are nets of a cube?
A | | B

C | D

A is not a net because it has only 5 faces (squares).

B is not a net because it cannot be folded to make a cube.

C is a net because it has 6 faces and can be folded to
make a cube,

D is a net, it has 6 faces and can be folded to make a
cube.

SOLIDS

Exercise 6

1 What are the names of these shapes?

@ (b) 4} © =T

ey
2  Make sketches of these shapes.
(@) cylinder (b) cone (¢) triangular prism
(d) sphere (e) truncated cone
(f) truncated pyramid

3 Sketch and name a shape that has
(a) 2 curved edges (b) 2 flat faces
(c) 8 vertices (d) 1 curved surface
(@) 4 triangular faces (f) 9 edges

4 Write down the properties of a
(@) cuboid (b) square-based prism
(¢) truncated cone (d) triangular prism
(e) square-based pyramid
(f) hexagonal-based pyramid

5 (a) Draw four different nets of a cube.
(b) Draw three different nets of a pyramid with a
triangular base.

Application 6

6 18 em
/ ‘I’;.S cm
CLEANO /7
Toothpaste /4.5 cm

Cleano Toothpaste is packed in a box 18 cm by

4.5 cm by 3.5 cm.

(a) Make accurate drawings of each face of the box.

(b) Make an accurate drawing of the net of the box.

(c) Cut out the net in part (b) and fold to
construct your own toothpaste box.

7  Tasty’s packages its chocolates in triangular
prism shaped boxes.

f
. o TASTY'S
s CHOCOLATE
CIM =

20cm
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You should knowv ...

(

SOLIDS

(a) Make an accurate drawing of each face of the
box.

(b) How many rectangular faces does the box
have?

(c) Make an accurate drawing of the net of the
box.

(d) Draw a design for your own brand of
chocolates on the net.

(e) Cut out the net and fold to construct your
chocolate box.

ﬂ' Support Website

Additional material to support this topic can be

found at www.oxfordsecondary.com/
9780198425694

Check out

1

A cuboid is a solid with six rectangular faces:

P

Properties:  faces are rectangular

opposite edges are parallel and equal

it has 6 faces, 12 edges, 8 vertices
A cube is a special cuboid with six square faces:

1

.
r

| J

1  Write down two examples of
(a) a cuboid
(b) a cube.
(¢) How are cubes and cuboids
the same?
(d) How are they different?

A cylinder is a solid with a circular cross-section:

!
i
\

A prism is a solid with a constant cross-section:

identical cross-sections

2 (a) Write down two examples of
a cylinder.
(b) Which of these shapes are
prisms?

U N U
]
(iii) (iv)

>




SOLIDS

<

3 You can name a pyramid by the shape of its base: 3 (a) Which of these shapes are
pyramids?

(i) (ii)

Y

square-based

pyramid
(b) For each pyramid in part (a),
give its full name.
4 A sphere looks like a ball: 4 How many faces, edges and

e corners does a sphere have?

A 4

5 A net is a flat shape that folds to make a solid. 5 Which of these are nets of a
— cube?

© Il

| | is a net of a cube

(b [ ] [

(© |

d [ ]




Objectives The pitch is

foo short
v find reasons for using standard units of
measurement

v use standard units for length, mass, time
and temperature

v understand the difference between mass
and weight

v/ estimate and measure distance,
mass, time and temperature using the
appropriate units

v find the perimeter of shapes

¢ convert standard units of measurement

What's the point?

You ask questions such as ‘How far?’ "How
heavy?' ‘How long?’, ‘How hot?' on a daily
basis. Masons and carpenters are groups of
people whose livelihood depends on good
measures.

Before you start
{

You should know ... Check in
£
1 The relationship between a second, minute, hour, day, week, 1 (a) How many seconds are there
month and year. in one minute?
(b) How many minutes in one
hour?

(¢) How many days in one week?

(d) How many hours in one day?

(¢) How many months in one
year?

=

2 For times before midday you use am. 2 Write down whether these times
For times after midday you use pm. are in the morning, afternoon or

evening:

(@ 1lam (b) 6 pm

(©) 2.45 pm (d) 3.25 am >
B




MEASURING

o)

<)

For example
To multiply by 10:
427 x10=42.7
. “
decimal point moves
one place to the right
To divide by 100:
320.6 = 100 =3.206
)

decimal point moves
two places to the left

3 How to multiply and divide by 10, 100 and 1000.

3  Find:
(@ 3.7X10 (b) 4.3X100
(¢) 18 X 1000 (d) 2.33 =10
(e) 1424 100 (f) 1424 +1000

71 Length

Units of length

To answer the question ‘How many oranges are
there?’ you can count. There are 7 oranges.

To answer the question ‘How long is the rope?’ you
cannot count. You must measure.

To measure the rope you must first choose a unit of
length.

Long ago, people used many different units for
measuring the length of things.

For example:

——astretch ———»

an arm

—a stride —

a palm +——a foot ——
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MEASURING

Exercise 7A

1 Which of the units above would be suitable for
finding:
(a) the width and length of a field
(b) the width and length of a handkerchief
(¢) the distance round your classroom
(d) the distance from your classroom to the
school office
(e) the distance round this page
(f) the height of your best friend
(g) the length of a necklace?

2 Deo and Tony sell the same cloth for $6 a stretch.
From which of them would you buy cloth? Why?

8

UKD
g-ﬁf,&'gf'ﬁﬂ

Wy,
o S g

Deo

3 Slim and Jojo each have a piece of farmland.
Each one measured his land last Tuesday.
Each said that his piece was 90 strides long
and 40 strides wide.

Who do you think has the bigger piece?
Why?

Slim Jojo
4 Look again at the units on page 139.
Do you think that using them might cause
problems? Why?

5 Write down four units of length that are used
today.

Sl units

The units on page 139 were not satisfactory to use,
because not everyone’s hands, arms, feet, and strides
are the same.

You need to use standard units.

More and more countries, including your own, are
using standard units based on the metric system, called
the Systéme International d’Unités, or SI for short.

The metre

The ST unit of length is the metre, m.
A good estimate of a metre is one long stride.

- -
about a metre

Exercise 7B

You will need a metre rule and some string.

1  Use your metre rule to measure the
(a) height of your classroom door
(b) width of your classroom
(c) length of your classroom.

2 Write down the name of an object that is about
(@) 1 mlong
(b) 2m long
(¢) 5mlong.

3 (a) Use your metre rule to cut a piece of string

1 metre long. With a pen, put a mark on the

string every ; metre.

You can now measure with this string.

(b) Work with a friend to measure, to the nearest

:T metre:

(i) your stretch, when you stretch your arms
out wide

(i) the length of your arm from shoulder to
finger-tip

(iii) your height

(iv) your stride, when you take a large step.



MEASURING @.

4 Practise taking strides 1 m long. Now measure (O
the length and width of your classroom by (c) Copy and complete the table:
striding around the walls. Do you think this is an Di Esti d A |
accurate way of measuring? Istance St'_mate (.:tua
time time
10m
20m
30m
40 m
50 m
J
The centimetre and millimetre
The metre is a fairly large unit of length.
) To measure shorter lengths, we use
5  Measure the length and width of your classroom . 1
i : the centimetre | of a metre
to the nearest 7 m. Do your results agree with - L ¢
your answer to Question 47?7 the millimetre 755 of a metre
6 (a) Work with a friend. Choose five different Hem 15 a lfne 1 celntfmelre long:
Iy Here is a line 1 millimetre long:
places in your school.
Estimate (guess) the distance to them from The abbreviation em is used for centimetre.
your classroom door. The abbreviation mm is used for millimetre.
(b) Now check your estimate using a metre rule ) ) ) )
or your piece of string. A rough e.stlmate of a centimetre is the width of your
(¢) Copy and complete the table: smallest finger. .
about a centimetre
Distance from | Estimated | Actual fe—
classroom distance | distance

AN [t e e

@ 100ecm=1m

1
e lem =1 m=0.0l m
@ Actvity )}

@ 10 mm=1cm
Work with a group of friends. You will need a I mm = 11_0 ecm=0.1cm
watch and a metre rule. Il mm = ﬁ m=0.001 m
1000 mm = 1 m

(a) Estimate the time it would take to walk
10 m, 20 m, 30 m, 40 m and 50 m.

(b) Using the metre rule to measure the
distances and a watch to measure time,
check your estimates in (a). (>

e
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MEASURING

Exercise 7C

1

Use your smallest finger to estimate the length of:

(a) your exercise book
(b) your desk

(c) your pencil

(d) your geometry set.

This line is 5 cm 3 mm or 5.3 cm.

0 1 2 3 4 5 6

Now measure these lines. Give each answer in
two ways.

@

(b)

©

Estimate the length of each line.

@)

©

Now measure each line in Question 3.
Were your estimates good ones?

Without using a ruler, mark two points that you
think are 10 cm apart.

Now measure the distance between them with a
ruler. Were you nearly right? If not, try again.

Repeat Question 5 for a distance between the

points of:
(@ 1lcm (b) 2cm (c) 5cm
d) 15¢em (e) 20 cm (f) 1mm
(g 5mm

(a) Estimate the height of this book using cm.
(b) Now measure its height using cm and mm.
Was your estimate a good one?

8  Repeat Question 7 for the width of the book.

9 (a) Estimate (i) the length (ii) the width of your
desk top in cm.
(b) Now measure it, using cm and mm.

Was your estimate a good one?
@

Activity

Interview a dressmaker or seamstress.

o Find out what units of measurement they
use.

e What do they use to make
measurements?

» What measurements do they take?

o Write up and present your findings to the
class.

J

The kilometre

For great distances, a metre is too small a unit to use.
Instead, we use the kilometre, km.

A kilometre is roughly the distance you can walk in
15 minutes.

e 1000m=1km
1 s
lmfmkmfﬂ.()()] km

Exercise 7D

1 (a) Write down five places that are about
15 minutes walk from your school.
(b) How could you check that these places are
really 1 km away?

2 (a) How long does it take you to walk to school?
(b) Estimate the distance you walk.

3 Estimate the distance from your school to the nearest
post office. How would you measure the distance?

4 Write down the names of four cities or towns
in your country. Now find out the km distances
between them.



Relationships between metric units

To change lengths in metres to centimetres, or metres
to kilometres, you need to remember that

1000 m= 1 km

100 em=1m

100 mm=1cm

Sometimes you multiply, sometimes you divide.
This diagram can help you decide:
units getting bigger,
less of them, so divide

+ 10 + 100 =+ 1000

—lh —l —l
mm cm m km

-~ - -

x 10 x 100 x 1000

units getting smaller,
more of them, so multiply

Example 1

Change
(@) 6cm5 mm tomm
(b) 5.6kmtom

tt's easier to

work bn declmals

@ 1cm=10mm
so 6 cm 5 mm = 6.5 cm
=6.5X 10 mm
= 65 mm
(b) 1 km=1000m
So 5.6km=15.6X1000 m
= 5600 m

Example 2

Change 6314 m to km.

1000 m =1 km

So 6314 m= 6314 + 1000 km
=6.314 km

Exercise 7E

1 Change to mm:

@ 3cm (b) 16 cm

(¢ 3cm2mm (d) 57cm
2 Change to cm:

(@ 40 mm (b) 120 mm

(¢) 58 mm (d) 92 mm

MEASURING

Qe

3 Write these distances in metres:
(@ lkm (b) S5km (¢) 36 km (d) 4.12km
4 Write these distances in kilometres:
(a) 3000 m (b) 12000 m
() 500 m (d) 1680 m
5 The table gives the height of five students.
Copy and complete the table.
Height m | Height | Height
Student and cm m cm
James 1 m42cm
Anthony 1.56 m
Garth 145 cm
Albert 1.25m
Andy 1 m70cm
6 Peteris 1 m 36 cm tall.
Susan is 18 cm taller.
How tall is Susan?
7  Seta went on a tour of her island. The table shows
how far she walked each day.
Day Mon | Tue | Wed | Thur | Fri
Km
travelled | 19.5 | 38.7 | 248 | 30.1 | 359
(a) Find the total number of km she walked.
(b) Express the answer to part (a) in m.
8  Which distance is greater:
(@ 2000mor 1 km 571 m
(b) 196 mm or 32 ¢cm 7 mm
(¢) 3 km or 30 000 cm?
9  Find the value of the following:

(@) 73.9 cm + 36 mm (answer in cm)

(b) 361 m+ 58.7 cm (answer in m)

() 2531 m+ 793 m— 1.7 km (answer in m)
(d) 1.818 km — 972 m (answer in m)

(e) 351.3 m X 5 (answer in (i) m (ii) km)
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10 Anironrod is 3.025 m long. It is cut into five Exercise 7F
pieces of equal length. Find the length of each 1 Find the perimeter of theqe ehapeq

piece imcm (a) 6 cm
@ Technology )7 o B

Visit the website
5 cm 4 cm
www.unitconverters.net Q
6 cm 6 e

and use the converter to check your answers
to the questions in Exercise 7E.

_/ 2 Find the length of the unknown sides in these
shapes.

Perimeter (@) 8 cm
7 cm
o : a

Perimeter = 27 cm

: (b) b
&> = e T 7em
10 cm
Mr Stevens is growing cabbages. He wants to prevent g
animals from eating them. He decides to put a fence & it &
around his garden. How much fencing does he need

to purchase?

Perimeter = 39 ¢cm
To answer this he must find the distance around the © 75 om

garden. This distance is called the perimeter. ; .
cm
@ The perimeter of a shape is the total distance -
around it.
i
Example 3 8 em

Perimeter = 34 cm

Find the perimeter of this shape.

) t

1
T

Perimeter = distance around
=6m+5m+3Im+4m+17m Perimeter = 36 cm
=35m J




3

4

Find the perimeter of these rectangles.
@ 8cm (b) 3cm

6 cm
9 cm

© 5cm (d)

5cm

(a) Copy and complete the table for the
rectangles in Question 3.

Rectangle | Length | Width | Length + Width | Perimeter

(a) 8 cm 6 cm 14 cm

MEASURING

(=]

Look at the two shapes above. Both have

perimeter 12 units.

(a) Using squared paper, find as many shapes as
you can that have perimeter 12 units.

(b) Make a display of your results.

) S—

@ Investigation

4 cm

6 cm

Investigate rectangles that have a perimeter
of 20 cm. How many different such

rectangles can you draw? )

(=1}

|~d

(b) What do you notice about the last two
columns?
(¢) Copy and complete:
Perimeter of
rectangle = []X (length + width)

Use the formula you discovered in Question 4 to
calculate the perimeter of these rectangles.

(@) length 6 cm width 4 cm

(b) length 7.5 cm width 3.5 cm

(¢) length 8 cm width 7 cm

(d) length 4.3 cm width 6.2 cm

(e) length 9.4 m width 7.9 m

A rectangular field has perimeter 210 m.
What is the field’s width if its length is 75 m?

A rectangular garden has length 20 m and width
15 m. What will it cost to fence the garden if
fencing costs $43.25 per metre?

The easiest way to find the perimeter of an irregular
shape is to place a piece of string around the shape.
Then measure how much string was used with a ruler.

-

To find the distance around the leaf, place string
around it.

Stretch out the string.

The perimeter of the leafis

oI
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MEASURING

In the next exercise you will need a tape measure.

If you don’t have a tape measure use a piece of string
and a ruler.

Exercise 7G

1 (a) Find the distance around the necks of ten
students.
(b) Repeat part (a) for the distances around their
Wrists.
(¢) Copy and complete the table.

Student Neck Wrist
perimeter (cm) | perimeter (cm)
1
2
-
T |

(d) What do you notice?

2 Repeat Question 1 for ankle perimeter and waist
perimeter.

3 (a) Using a piece of string to stretch around your
foot, find the distance around your foot.
(b) Repeat part (a) with five other classmates.
(¢) Who has the biggest foot?

4 Collect some leaves and find out which has the

largest perimeter.
@ —

In groups of five, estimate, then measure
with your tape measure the following body
lengths:

o height

® arm span

® waist circumference

Activity

@ neck circumference

<

Complete the table

Item Estimate | Actual | Average

(cm) (cm) | (cm)

Height

Arm span
Waist
circumference

Neck
circumference

From your results can you see how your

(a) height is related to your arm span
(b) waist circumference is related to your
neck circumference?

7.2 Mass

Units of mass

Long ago, people measured things like rice in
handfuls, or bowlfuls, or gourds.

3

Exercise 7H

1 Mirs Addy and Mrs Armstrong both sell sugar by
the bowlful.

Mrs Addy

Mrs Armstrong

They each charge 40 cents for a bowlful.
From which of them would you buy your sugar?
Why?




2 Do you think that measuring in handfuls could
cause problems? Why?

3 Look again at the units shown above.
Could you use any of these for measuring meat?

Handfuls, bowlfuls and gourds are not satisfactory
units for measuring quantities. Bowls and gourds
come in all different shapes and sizes.

You need to use standard sizes so that you know how
much you are getting.

First you need to understand the difference between
mass and weight.

Mass and weight

Many people might ask “What is your weight?’

But it is more correct to ask “What is your mass?’
This is because weight can change from place to
place. It depends on how far you are from the centre
of the earth.

e The mass of an object is always the same.

What a massive
looking creature

An astronaut who weighs 70 kilograms on earth will
weigh almost nothing at all when he is in space.

He will have to be tied to his spaceship to prevent
him floating away.

But the astronaut himself does not change.

He is still the same man. The quantity of him is the
same. This quantity is his mass. His weight is the
force of gravity that acts on his mass. So his weight
decreases as he moves further from the Earth, to
where Earth’s gravity is weaker.

You should begin to use the word ‘mass’ instead of
‘weight”,

MEASURING

o

The Sl unit of mass - the kilogram

The SI unit of mass is the kilogram or kg.
It is the mass of a small block of metal kept in a
laboratory near Paris.

® Sugar is commonly sold in bags with mass of
one kilogram.

Exercise 7I

You will need a 1 kg mass, some oranges, grapefruit
and bananas.

O
)

Dor”

) .-s'aﬂ"

1  Lift up the 1 kg mass. Feel how heavy it is.
(a) Write down five objects that are heavier than
1 kg.
(b) Write down five objects that are lighter than
1 kg.

2 Work with a group of friends.
(a) Compare the masses of a grapefruit, an
orange and a banana with the 1 kg mass.
(b) How many oranges are needed to make | kg?
How many bananas? How many grapefruits?

3 (a) Find out your own mass in
kilograms from a pair of
scales.

(b) Find out if you are above
average or below average
mass for your age.

4 Here are some approximate masses of everyday

objects:

A large pineapple about 1 kg

7 or 8 medium-sized bananas about 1 kg

5 or 6 large oranges about 1 kg
An average 12-year-old boy about 38 kg
A small car about 750 kg

Estimate the mass in kilograms of’
(a) a grown man

(b) a new-born baby

(¢) abicycle

(d) acat

(€) acow.

Find out if your estimates are correct.
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The gram Estimate the mass of:

The mass of a biscuit is much much less than 1 kg. (@) a ball-point pen

For such small masses we need a smaller unit. (b) 1 ten cent coin

We use the gram, g. (¢} ateaspoon
(d) aknitting needle

e 1000g= llkg (e) aletter.
1 g = 1500 kg=0.001 kg

5  Estimate, then measure, using an appropriate
) instrument the mass of the objects in the table.
Exercise 7J (a) Copy and complete the table
Py p
You will need a balance and 1 g, 10 gand 100 g Object Finaieal] Actual mass
masses. ol
1 Liftupthe 1 g, 10 g and 100 g masses in turn. Football
(a) Write down three objects whose masses are Cricket ball
less than 10 g. Pen
(b) Write down three objects whose masses are :
Pencil case
less than 100 g but more than 10 g.
Desk
2 You will need your pencil, ruler, exercise book,
textbook and geometry set. Lift up each object Be sure to use the appropriate units.
and compare their masses. (b) How good were your estimates?

(a) Write down the objects in order of mass,

smallest first. . Activi
ctivit '7
(b) Guess the masses of each object. @ Y

3 (a) Find the masses of the objects in Question 2 A very simple balance can be made using
using a balance. Ask your science teacher to your ruler, a pencil and some masses from
help you. your science room.

(b) Copy and complete the table: U

Object Estimated | Actual mass Or \
mass pencil ruler

Pencil The ruler must first balance on the pencil on

Ruler its own.

Geometry set (a) Work with a friend and use the balance

Exercise book to find the masses of five objects in your

school bag.
Texibook (b) Find out how a spring balance works.

In what ways is a spring balance different

¢) Which was your best estimate? :
( 4 from the one you made in part (a)?

4 Here are some approximate masses: {c) Ask your science teacher for a spring
A postcard 2¢g balance. Use it to check your answers to
A new pencil 3g part (a).
A large egg 60 g (d) Recheck your answers with an electronic
This book 350 ¢ balance. Which instrument is most
A small loaf of bread 400 g accurate?




The tonne

For very large masses, a larger unit is used.
It is the tonne, t.

1t=1000 kg

Here are some approximate masses:

TN -\

Car, about 1t

Elephant, about 5 t

Exercise 7K

1

Write down five objects with masses greater than
1 t. Try to find out their masses.

Copy and complete:
lkg=0Og 1t=Okg
lg=0Okg 1kg=Ot

(a) Find the average mass in tonnes of the
following whales.
(i) Blue whale (ii) Humpback whale
(iii) Minke whale (iv) Killer whale
(b) What are these masses in kilograms?

(a) Research the masses of ten different animals.
(b) Write down your list in ascending order of
mass.

2]

(0]

MEASURING

grams (ii) kilograms.
(@ 972¢,832.523 g

(b) 323 g, 1.521 kg, 97 g
(© 2t,731 kg, 432 ¢

QN

Add these masses and give the answer in

6  Give your answers in the most appropriate units.
(@) 73dg+88¢g—236.7¢
(b) 396 g+7kg86g—3kg746 ¢

45.87 g X 27

The total mass of 4 sacks of provisions is 213 kg.

The masses of three of the sacks are 51 kg, 47 kg

63 kg.

What is the mass of the fourth sack?

One tin of biscuits has a mass of 0.32 kg.

What is the mass of 7 of these tins in (i) kg (i) g?

mass of 3.2 t.

‘What is the mass of the
truck if the mass of

the sand is 1.875 t?
Give your answer in

(i) tonnes (ii) kilograms.

©
T

and
8
9
10

Merlene buys a piece

A truck full of sand has a

of meat with a mass of 4 kg 65 g
(a) Express the mass in grams.
She divides the piece of meat into 4 equal

portions.

(b) Give the mass of each portion in
(i) grams (ii) kilograms.

1 (a) Using an appropriate metric unit of mass,

estimate the mass of the objects in the table

below.

Item

Estimate
(indicate unit)

Estimate
(g)

Estimate
(kg)

Estimate
(tonnes)

Chair

Doormat

Mouse

Car

Truck

Lion

(b) Rewrite your estimate in grams, kilograms
and tonnes in the table.
() Use an app or unit converter to check your

AnsSwers.
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7.3 Time 3 (a) Write down five activities you take less than
1 minute to do.

(b) Write down five activities you take less than
10 seconds to do.

In the past, people measured time with sand timers or
candles.

4 Estimate the time it takes to:
(a) read this question
(b) count to twenty
(c) open a door
(d) drink a glass of water.

5 (a) How many seconds make an hour?
Today, time is measured most accurately using atomic (b) How many minutes make a day?

clocks. (¢) How many hours make a week?

® The SI unit of time is the second, s. 6 Estimate the time it takes to:
(a) cook half a kilogram of rice
(b) wash up the lunch plates

(c) bathe in the morning

A second is defined in terms of the vibrations of a
caesium atom.

Larger units of time and their relationships are shown (d) walk a kilometre

in the table. (e) multiply 367 by 294.
Unit of time Relationship 7  Try and check the times it actually takes you in
Minute (min) 60 s = 1 min Question 6.
Hour (h) 60min=1h 8 (a) How many days are there in 5 weeks?
Day 24 h =1 day (b) How many hours are there in 2 weeks 5 days?
Week 7 days = 1 week (¢) How many days are there in 1 year 3 weeks?

. -

Yy 365 days = 1 year (d) How many minutes in 45 hours?

(e) How many seconds in 45 minutes?
(f) How many days in 8 weeks 3 days?

(g) How many minutes in 2 days?
1  Work with a friend. Shut your eyes and tell your (h) How many hours in 250 minutes?

friend when you think a minute has passed. (i) How many days in 643 hours?
Get your friend to time you.
How good was your estimate?

Exercise 7L

(j) How many weeks in 4250 hours?

9  Use a unit converter, or app to check your
2 Look at the time on a watch or clock. answers to Question 8.

Now see if you can count to 60 at a steady rate in
1 minute. Practise this.



Telling the time
Most time is now recorded on digital clocks or watches.

The time on this watch is 9:37 or 37 minutes after
9 o'clock.

Some watches and clocks use hands.

The time on this watch is also 9:37.

To read such clock faces, you need to remember that
the face is divided into 60 minutes as shown below.

The hour and the minute hand
tell the time.

The minute hand points to the
12, that is O minutes past the
hour. The hour hand points to
the 4, so the time is 4:00.

The minute hand points to the 8,
that is 40 minutes past the hour.
The hour hand points between
the 4 and the 5, so the time is
4:40.

MEASURING
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Exercise 7M
‘What time is shown on these six clocks?

Draw clock faces to show these times.
(a) 3:00 (b) 3:30 (¢) 640
(d) 8:45 (ey 11:05 f)y 116
(g) 3:54 (h) 2:37

The number line of times shows how Vincent
spends his morning.

8:00 9:00 10:0011:0012:00 1:00
I AT I T T T
bt T
& g o
= g ¥ 3 T
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3 = 0w 23] —
=
> 3 g
@ = =
3 2 &

(a) What time does he leave home?
(b) How long is break?
(c) How long does he take to get to school?

(a) How do you spend your school day?

(b) Write down all the things you do in a normal
school day, from getting up in the morning to
going to bed at night.

(c) Write down the times you begin each activity.

(d) Draw a time line as in Question 3 from 6 am
to 9 pm showing your day.
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MEASURING

5 (a) Draw a clock face to show the time you start
school.
(b) Draw a clock face to show the time you leave
school.
(¢) How long is your school day?

6  Repeat Question 5 for:
(a) starting and finishing breakfast
(b) going to bed at night and getting up in the
morning
(¢) starting and finishing your homework.

Visit the website

htto/wvww.primaryhomewaorkhelp.co.uk/
maths/measures.htm#Time
and try out some of the telling the time

Technology

games.

J
Activity

Recovery times

» Using a watch with a second hand or a
stop clock, find how many times your
pulse beats each minute.

@ Run about 100 m as fast as you can.

Check your pulse rate now.

o Check your pulse rate every minute until
it gets back to what it was before you did
your run.

@ How long was this?

24-hour clock

8 o'clock in the morning is
represented by 8 00 am on the
12-hour clock,

08:00 on the 24-hour clock.

0000

This time is read
as ‘zero eight
hundred hours’.

7.30 in the evening is represented
by 7.30 pm on the 12-hour clock,
19:30 on the 24-hour clock.

This time is read
as ‘nineteen
thirty’.

19:30

@ The 24-hour clock uses all 24 hours in a day to
give the time.
The first two figures give the number of hours
after midnight, and the last two figures give the
number of minutes past the hour.

Example 5

(a) Write 8.15 pm in 24-hour clock time.
(b) Write 02:54 in am/pm time.

(a) 8 pm is 8+ 12 =20 hours after midnight
s0 8.15 pm is 20: 15

(b) 02:00is2am
S002:54 is 2.54 am

Exercise 7N

T Write in 24-hour clock time:

(a) 4am (b) 8.30am (¢) 1lam

(d) 1pm (e) 330pm (f) 8.45pm

(g) 925pm (h) 753pm (i) 1.52am
2 Write in am/pm time:

(@ 03:00 (b) 05:00 {c) 12:00

(d) 15:00 (e) 19:00 (f) 23:00

(g) 01:05 (h) 04:25 (i) 21:55

It is easier to find time intervals with the 24-hour
clock than the 12-hour clock.

Example 6

(a) A football match kicked off at 15:45 and
ended at 17:25. How long did the game last?
(b) How long is it from 21:30 on Tuesday to
03: 15 on Wednesday?




@ 1 howyr =
6 60 &0 mbnates
1N:25
Time taken =-15:45
1:40

The game lasted | hr 40 min

(b) T
widnight
3 60 Tuesda time to
. - /
2:00 .- 02:30 7 idnight
21:30 _
: time from
2:30 midnight

Time span = 5 hr 45 min

A

Exercise 70

1T How long is it from:
(@ 06:00t007:15
() 09:20t0 13:40
() 12:25t0 15:10
(g) 18:40t007:15

(b) 22:00to 23:50
(d) 03:15t0 16:28
(f) 19:32t022:17
(h) 21:35t002:05

2 (a) Caribbean Airlines flies from Kingston,
Jamaica at 14:15 and arives in Antigua at
17:35. How long is the flight?
(b) What are these times on the 12-hour clock?

3 Write the times you begin each of today’s classes
in 24-hour clock time.

4 Look at the LIAT flight timetable below:

Dominica | Arr. 15:45 | 18:05
Dep. 16:05 |18:35
Antigua Arr, 16:45 |19:15
Dep. 17:50 |20:10
St. Kitts Arr. 18:20 [20:40
Dep. 18:45 |21:05
Tortola Arr. 20:25 |2L:35

(a) What time does the first flight leave
Dominica?
(b) When does this flight reach Tortola?

MEASURING

(¢) What is the flight time from Dominica to
Tortola, first flight?

(d) What is the flight time from Dominica to
Tortola, second flight?

(e) Rewrite the timetable using the 12-hour clock

5 The ‘Late Show” begins at 22 :45 and ends at
01:035. How long is the show?

6  Caribbean Airways has three flights daily
leaving Port of Spain, Trinidad for New York
(JFK). The timetable is shown below.

Flight No. | From | Dep. | To | Arr.
520 POS | 00:40 | JFK | 05:50
522 POS | 08:55 | JFK | 14:05
424 POS | 17:30 | JFK | 22:40

(a) Rewrite the timetable using the 12-hour clock.
(b) What is the flight time for each flight?

7 Passengers should arrive 2% hours before
travelling on international airline flights.
What time should I arrive if my flight leaves at:
(@) 15:30 (b) 06:20?

8  Acyclist started a journey at 08:15. She rode for

1 h 25 min, rested for 25 min and then rode for
another 1 h 55 min.
At what time did she reach her destination?

) —

Work with a group of friends. You will need a
metre of thread, a watch and some standard
masses.

Tie a 10 g mass to a metre of thread and
attach the thread to your desk so it can
swing freely.

= E 8|

Activity

—— desk
book | | —— thread
holding
thread in
place e +— 10 g mass

s
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MEASURING

(a) Push the mass slightly, the thread will
swing from side to side.

(b) How long does it take to make 20 swings?

(c) Remove the 10 g mass and put on a
50 mass. How long does it take to make
20 swings?

(d) Copy and complete the table:

Mass Time for
20 swings

1049

50 g

100 g

200 g

(e) What do you notice?

(f) Repeat, but this time keep the 10 g
mass on the thread. Use only 50 cm of
thread and find the time for 20 swings.

(g) Use 30 cm of thread, and find the time
for 20 swings.

(h) Copy and complete the table:

Length of Time for
thread 20 swings
Tm
50 cm
30 cm
10 cm

(i) What do you notice?
(j) Estimate the time for 20 swings if only

20 cm of thread were used. Y

(=

N

)

* Learn more about time and the 12- and
24-hour clocks.
Visit
www.mathsisfun.com/time.htm|
Make sure you do the guestions!

¢ Did you know that when it is
10.00 am in Trinidad it is
9.00 am in Kingston, Jamaica,
7.00 am in Los Angeles, and
3.00 pm in London?
Visit
www.timeanddate.com/worldclock

Technology

to see how time changes around the world.j

7.4 Temperature

Temperature is usually measured in degrees (°) using
the Celsius (C) temperature scale.

This scale is based on the freezing point of water

(0°C) and the boiling point of water (100°C).

The ST unit of temperature is the Kelvin (K). It is
related to the Celsius scale as shown:

Celsius | Kelvin
Freezing point of water | 0°C 2732 K
Boiling point of water | 100°C | 3732 K

Temperature in K = Temperature in °C + 273.2

Temperature is normally measured with a
thermometer.

Special thermometers are used to measure the
temperature of people.

Clinical thermometer

Normal body temperature is 37.0°C. An increase of
just a few degrees may indicate a serious fever.



Exercise 7P

1

|~

Make estimates in °C of the temperature of

(a) ice cream

(b) juice taken from a refrigerator

(¢) ahot cup of tea

(d) the water you bathe in

(e) the water in a car’s radiator after it has
travelled 20 km.

Research the body temperatures of animals.
Make a list of ten animals and their body
temperatures.

(@) Go on the internet to find out more about
how temperature is measured and what
instruments are used.

(b) Write up your findings as a short report.

(@) Record the 9.00 am temperature in your
classroom over 5 days.

(b) Draw a chart to show how the temperature
changes over the 5 days.

Use the internet to find the temperatures for ten

different places around the world.

(@) Which place is usually the hottest?

(b) Which place is usually the coldest?

(¢) In which of these locations would you prefer
to live? Give reasons.

(a) Find out about these other temperature scales
(i) Fahrenheit (F)

(ii) Kelvin (K)
(iii) Rankine (R)

(b) How are they related to the Celsius scale?

Using a suitable app or temperature scale
converter, copy and complete the table.

Celsius Fahrenheit Kelvin
100°
32°
300
45°
0°
104

MEASURING
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Exercise 7Q - mixed
questions

1

Use this ruler to answer the question.

cm
0 1 2 3 4 5 6
Lot b b b bbb b b |

A B C D E F

Write down the distances:
(a) AB (b) AC
(d) AE (e) AF
(g) DF (h) CF

(¢) AD
(f) DE

In Question 1, work out the distances:
(a) BC (b) CD (c) BE d) CE

In Question 2 by how much is:
(a) BC longer than CD
(b) BE longer than CE?
Look at these rectangles.
D C D C

A B
Fig 2
(a) Measure the diagonals AC and BD in Fig. 1.
(b) Measure the diagonals AC and BD in Fig. 2.
(¢) Draw two more rectangles of your own.
Measure their diagonals. What do you notice?

Look at the lines AB, CD and EF.

Ae—— B

BTN, \

(a) Which of the lines do you think is the
longest?

(b) How would you find the length of each line?

(¢) Write down the lengths AB, CD and EF.

D

(a) What is the thickness of 50 pages of this
textbook?
(b) How would you find the width of a single

page?
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7  Three identical suitcases together weigh 14.1 kg.

(a) How much, in kilograms, does one suitcase
weigh?
(b) What is your answer to part (a) in grams?

8 (a) A 40-minute lesson started at 11.15 am.
At what time did it end?
(b) A 35-minute lesson finished at 12.40 pm.
At what time did it start?
(c) Write the lesson start and finish times as
24-hour clock times.

Caribbean Airways flight departures from
Bridgetown, Barbados are shown in the timetable
below.

Dep. Arr. Destination

08:30 09:30 Antigua

18:35 19:55 Georgetown

08:30 11525 Kingston

22:00 10: 10 (next day) | London

08:00 10:45 Miami

18:15 22:20 New York

A ama e o o i e s

(a) Which is the shortest flight time?

(b) How long is the longest flight time?

(c) Rewrite the timetable using 12-hour clock
times.




5 Consotaton

Example 1
Which unit would you use to measure the

(a)
(b)
(©

(a)
(b)

(©

width of your classroom
length of your little finger
distance from London to New York?

Your classroom is a few big strides long, so use
metres.

Your little finger is much smaller than a stride, so
use centimetres.

London to New York is a great distance, so use
kilometres.

Example 2
Convert:

(@)
(b)

35 mmto cm
32kmtom

(a) 10mm=1cm
so 35mm=35+10cm
=35cm
(b) 1000 m =1 km
s0 3.2km=32X1000m
=3200 m
Example 3

Estimate the mass of

(a)
(b)
(@

(b)

a pen in grams; in kg
a chair in kg; in grams
A pen is very light. Its mass could be 25 g.
1000 g =1kg
so 25 ¢g=25+1000kg
=0.025 kg
A chair is quite heavy. Its mass could be 25 kg.
1000 g=1kg

so 25kg=25xX 1000 g

=25000 g

MEASURING

Example 4

What time is shown on these clocks?
(@ (b)

(a) 1:25 (by 7:57
Example 5

What is

(a) 740 pm in 24-hour clock time
(b) 13:21 in 12-hour clock time?

(@) 7pmis7+ 12 =19 hours after midnight so
740 pmis 19:40.

{(b) 13:00 is 13 hours after midnight or
13 — 12 =1 hour after midday
so 13:21is 1.21 pm.

Exercise 7

1 Which unit would you use to measure
(a) your height
(b) length of your foot
(c) height of your classroom
(d) width of a fly’s wing
(e) length of a cricket pitch
(f) distance from Grenada to Jamaica?

Z  Estimate the mass of these objects using
appropriate units.

(a) apencil (b) acup
(c) a football (d) atable

3 Convert
(@ 23mmtocm (b) 4 cm to mm
(¢) 3kmtom (d 2kgtog
(e) 3.1kgtog (f) 800 gtokg

(g) 6 htomin
(i) 4 weeks to hours

(h) 4200 s to min

@
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4 Find the perimeter of these shapes. 6 A fish currently 3 cm long grows 6 mm per year.
(a) How long will it be in:
@) (h)? . Sau (i) 2 years time (ii) 5 years time?
6cm (b) Use a ruler to find the age of the fish shown
i below.
11 cm
(C) 4 cm
& cm
3em 7 The LIAT flight schedule from Barbados to Beef
10em Island, Tortola is

Application 7 Depart Arriv

5  Tricia Smith of Jamaica won the gold medal 6.40 am 1.10 pm

for triple jump at the 2005 World Athletics 2.40 pm 8.25 pm

Championships in Helsinki with a leap of 15.11 m. 5.10 pm 9.55 pm

=y (a) Draw clock faces to show departure and

arrival times.

(b) How long is each flight?

(c) Rewrite the flight schedule in 24-hour clock
times.

(@) How far is this in centimetres?

(b) With a metre rule, measure out this distance.

() Make a triple jump of your own. How far did
you jump?

(d) How far were you from Tricia Smith’s
winning leap?

(e) Walter Davis of the USA won the men’s
event with a jump of 17.57 m. How much
further did Davis jump than Smith?



MEASURING

)

You should know ...

|
1

The SI unit of length is the metre (m).

Smaller units used are centimetres (cm) or millimetres (mm).

about a centimetre
Jt—=|

R e EE——
about a metre

1 m is approximately

1 c¢m is approximately
one long stride.

the width of your
smallest finger.

A larger unit used is the kilometre (km).

.
4 10mm=1cm
100cm=1m
1000 cm =1 km

>

3 How to find the perimeter of a shape.
For example

Check out

1 What unit would be most
convenient to measure:
(a) the width of a football field
(b) the width of this book
() the distance between
Kingston and Bridgetown?

2 Express:
(@) 3mincm
(b) 270 m in km.

Find the perimeter of these

shapes
(@)
7 cm
12cm
(b) 6 cm 6 cm
8cm
Perimeter =5cm +6cm + 5cm+4cem +4cem + 8 cm
=32 cm 6 cm 6 cm
6 cm 6 cm o
g
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A smaller unit used is the gram (g).
A larger unit used is the tonne (t).

4 The SI unit of mass is the kilogram (kg).

4 What unit would be most
convenient to measure:
(@) the mass of a bicycle

A pencil’s mass

the mass of a large is about 3 g.
pineapple.
5 1000 g=1kg
1000kg= 1t
6 How to tell the time.

53 mi.mutes‘[)ﬂst
the howr of &

For example
What is 37°C in Fahrenheit?
37°C = 98.6°F

7 How to convert measurements using software.

7

(b) the mass of a paint brush
(¢) the mass of a bus?

(a) Add together 2 t, 57 kg and
21
Give your answer in grams.
(b) Find 33.5 g X 32
Give your answer in (i) g
and (ii) kg.

(a) What time is shown on this
clock?

(b) Find the number of hours in
1 week 3 days.

(¢) Whatis 7.46 pmas a
24 -hour clock time?

Use a converter to change
(a) 3.4km tocm

(b) 8134gtokg

() 200°Fto °C




Objectives

v sort and classify triangles and
guadrilaterals

v’ investigate the properties of shapes to
solve problems

v use ruler and compasses to make simple
constructions

v’ identify and find the images of objects
under reflection, rotation and translation

v’ create patterns and art using ideas of
symmetry and simple transformations

What's the point?

Shapes are all around us. A football pitch is

rectangular, the tiles on a floor may be square,

earrings may be circular in shape.

Before you start

‘Whrch shape is yours? ;Ir-—!"\me s the ‘hrrangle ’

I .'

: You should knowv ...

1 Different types of angle:

RN

less than 90°: between 907 and 180°:
acute obtuse

2 How to measure angles:

The angle AOB is 43°

3 How to measure lines:
A B

The line AB = 3.6 cm

1

Check in

Which of these angles are acute?

> AR

Use your protractor to measure
this angle.

(a) Measure these lines.
(U]
i

(b) Draw a line 6.2 cm long,

J
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SHAPES

8.1 Looking at triangles

You will need squared paper, a ruler and a protractor.

Measure the sides of each of these triangles.
Write down the measurements.

Triangle A has all its sides equal in length. It is called
an equilateral triangle.

Triangle B has two sides equal. It is an isosceles
triangle.

In triangle C there are no equal sides.
It is a scalene triangle.

Exercise S8A

1 Here are three triangles.

(@ (ii)

(iii)

For each triangle:

(a) Measure the length of each side.
What sort of triangle is it?

(b) Now measure each angle.
What do you notice?

2 Write down two properties of an equilateral
triangle.

3 (a) Cutout two triangles like the one shown

below:
C ’
A right
5cm anglel
A 10 cm B

(b) Tape them together carefully along the 10 cm
long side.

A

10 em

D B C

(c) Fold the triangle along AB. What do you
notice about AD and AC?
What type of triangle is ACD?

(d) Fold the triangle along AB again.
What do you notice about ACB and ADB?

4 For each of the following triangles:

(a) Measure the sides. What sort of triangle is it?
(b) Now measure the angles with a protractor.
What do you notice?

(@)



(ii)

(iii)

/»

Write down the properties you have discovered
for an isosceles triangle.

For each of the following triangles:

(a) Measure the edges. What sort of triangle
isit?

(b) Measure the angles. Are any of them equal?

(D

(ii)

(iii)

</ \{(

SHAPES

)

7 Write down two properties of a scalene triangle.

8 (a) Look at the triangle below.
It is called a right-angled triangle.
Can you see why?
(b) Measure its angles.
(c) Did you find one of those angles was a right
angle?

Right-angled triangles
are useful because

they appear n many
other shapes.
V

9 (a) Make two copies on card of this right-angled
triangle.

ol

(b) Cut them out.

(c) How many different shapes can you make
using your two right-angled triangles?

(d) Make a list of all the things you notice about
each shape.

10 Which of these triangles are:
(a) right-angled
(b) isosceles
(c) scalene?

3cm 7cm 10 em
8 cm
10 cm m
6 cm
7 cm
5 9cm 9cm 9 cm
£ 6 cm
7 cm
4 cm 6 cm
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11 Label the sets in the diagram.

ADN ;
~q\«7

12 Label the sets in the diagram.

Triangles classified by angles

Obtuse-angled triangles have one obtuse angle and
two acute angles.

For example:

-— acule
= ; ; obtuse ;. ; \Z;

obtuse

Acute-angled triangles have all three angles acute.

For example:

Y U, N

Right-angled triangles have one angle of 90°,

For example:

D N

P

Z RV

Exercise 8sB

Label the sets in the diagram.

an

2  These are acute-angled triangles. What kind of

angle is every angle in each triangle?

(a) (b) (©

3 Label the sets in the diagram.

Y

4 Copy the following statements completing them

with ‘All’, ‘Some’ or ‘No’.

(@) ...right-angled triangles are obtuse-angled
triangles.

(b) ... isosceles triangles are right-angled
triangles.

(c) ...equilateral triangles are isosceles
triangles.

(d) ... right-angled triangles are equilateral
triangles.

(e) ... acute-angled triangles are equilateral
triangles.



8.2 Looking
at quadrilaterals

C; ,_’
A D

Look at the shapes in the set above. They all have four
sides. Four-sided shapes are called quadrilaterals.

For this exercise you will need 12 card cut-outs of the
shapes shown in the set above.

Exercise 8C

1 (a) Divide your set of quadrilaterals into two
groups.
(b) How did you sort them?
(¢) Sort your set using a different method.
(d) How did you sort them this time?

2 (a) Sort your quadrilaterals into three groups.
(b) How did you sort them?

3 Which of the shapes have four right-angled
corners?

4 Which shapes have just one pair of parallel sides?
5 Which shapes have two pairs of parallel sides?

6 Which shapes have two pairs of parallel sides
and four right-angled corners?

7 Which shapes have four sides all equal in length?
8 What is similar about shapes A, B, E and J?
9 What is similar about shapes C and K?

10 What is similar about shapes F and H?

In Exercise 8C you should have found that some
quadrilaterals have special properties.

SHAPES

o

Rectangles and squares
[] |

[ N

A rectangle has four right angles
So does a square.

L L

1 | |

How are they different?

Exercise 8D
1 (a) Name five things that are rectangular in
shape.
(b) Name five things that are square.

2 (a) Draw three different-sized rectangles and cut

them out.
(b) Fold one of your rectangles down the middle.

1
1
1
1
1
1
|
]
1
i
i
1
i
i
1
1
i
1

! L — foud

What do you notice?
(c) Repeat for your other rectangles.
What do you notice?
(d) Fold your rectangles along their diagonal.

-7 fold
e M

What do you notice?
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3 Repeat Question 2 for three different-sized Exercise 8E

Squares. 1 What type of quadrilateral do you see in the

4 (a) Write down three properties of a rectangle. photograph?
(b) Write down three properties of a square.
(©) How does a square differ from a rectangle?

o

(a) Ts it true to say that all rectangles are
squares? or all squares are rectangles? or
some squares are rectangles?

(b) Draw a Venn diagram to show your answer.

Parallelograms and rhombi
A parallelogram is a four-sided shape or quadrilateral

with opposite sides parallel. 2 Give some other examples where you may see
parallelograms in or out of the classroom.

D C

These 3
two sides
are ‘pﬂml,l,el,

(a) Draw three different-sized parallelograms
and cut them out.
(b) Fold your parallelograms down the middle.

fold
A B

In the diagram, notice
line segment AB is parallel to DC
line segment AD is parallel to BC.

A rhombus is a special type of parallelogram. What do you notice?

(c) Fold the parallelograms along a diagonal.
D C \

A B

It has all four sides equal in length.

\

i

|

L K‘fnld
i

What do you notice?



4 (a) Look at these parallelograms.
D A
/C\/ |
D A

In each case measure the angles
(i) ACB,DAC (i) BAC,DCA
with your protractor.

(b) What do you notice?

5 (a) Take a piece of paper and fold it in two.

M/fold

Fold it in two again.

Then cut off a corner. . .

N

and open it out.

<7

(b) What shape is it?

SHAPES

W

6 Use your protractor to measure each of the angles
you made in Question 5. What do you notice?

7 (a) Make two other different-sized rhombi, as in
Question 5.
(b) Measure their angles.
(c) Did you get the same result as in Question 67

8 D C

A B

In the rhombus ABCD above:
(a) Measure the length of the diagonals AC and BD.
(b) If the diagonals meet at O, what can you say
about
(i) AOand CO (ii) BO and DO?
(c) Measure the angles AOB and DOC. What do
you notice?

9 Repeat Question 8 for other thombi. Do you get
the same answers?

10 Copy the table and complete with ticks where

appropriate.

Properties Parallelogram | Rhombus

Opposite sides
parallel

Opposite sides equal

All sides equal

Opposite angles equal

Diagonals equal

Diagonals bisect each
other

Diagonals meet at 90°

11 (a) Draw a Venn diagram to show the

relationship between
Q = {quadrilaterals }
P = {parallelograms}
R = {rhombi}.

(b) WhatisP M R?
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Other quadrilaterals

Two other special quadrilaterals are the trapezium
and the kite.
A trapezium has just one pair of parallel sides.

Just one pair
of parallel
sides

Trapezium

A kite has two pairs of adjacent sides that are equal
in length.

==

Kite

Exercise 8F
1 (a) Take a piece of paper and fold it in two.

fold
e~

(b) With a pair of scissors make two cuts across
the fold line.

i c{f ¥ and
cu cut here

here

(¢) Unfold the triangle.

You should get a kite.

2 Take the kite you made in Question 1.
(a) Measure each of the sides.
(b) Measure each of the diagonals.
(c) Do the diagonals cut each other into two
equal lengths?
(d) Do the diagonals bisect each other at right
angles?

3 Make some more kites and repeat Question 2.
Do you get similar answers?

4 D C

A B

(a) Measure each of the angles in the trapezium
ABCD with your protractor.

(b) Measure the length of each side of trapezium
ABCD.

(c) Did you notice anything special?

5 (a) Draw a Venn diagram to show the
relationship between
Q = {quadrilaterals}
T = {trapezia}
K = {kites}.
(b) Whatis TN K?

@ Technology

Need to review all this work about
quadrilaterals? Visit

http/ivww. mathsisfun.com/quadrilaterals.
html
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8 3 Constructions Circles with different radii have different sizes. To

draw a circle you need to know its radius.
In Chapter 5, on angles, you learnt to use a ruler and y

protractor to measure and draw angles.

Example 1
Another geometric instrument is called a compass.

Draw a circle with radius = 5 cm.

e First open your compass to exactly 5 cm on
your ruler, as shown in the diagram below.

A compass is used mainly to draw circles.
However, it is also used by architects, draftsmen
and engineers to make accurate constructions of
different shapes.

@ Place the point of your compass on your
In this section you will learn to use a compass to paper and holding the top of the compass
(1) draw circles make a full circle.

(2) draw line segments

(3) construct perpendicular lines
(4) construct parallel lines

(5) bisect lines.

Drawving circles

_\ﬁcum fe re 000
! Make sure you do not alter the distance of
the compass point from the pencil point.
J
Drawing line segments
The distance from the centre of a circle to its We can use a ruler to draw a simple line segment.
edge or circumference is called the radius of a However, it is more accurate to use a compass.

circle.
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Example 2

SHAPES

Draw the line AB exactly 6 cm long.

@)

(b)
(©

First draw a line longer than 6 cm, say about
7.5 cm.

Next, mark a point A near one end.

Open the compasses to exactly 6 cm on your
ruler, as in the diagram below.

)

An are is part of a circle. Put the point of
the compasses at A, and draw a small arc to
cut the line.
Call the point where the arc intersects the
line B. You now have a line AB 6 cm long.

|

B

Exercise 8G

1

Using compasses, draw the line:
(@) MN, 6 cm

(b) PQ, 6.5cm

(¢) ST,5.8cm

(d) CD,72cm

(e) AB,86cm

f) GH,79cm

(a) Using compasses, draw the line XY, 6.2 cm.
(b) At X, draw an angle of 50° using your

protractor.

(¢) Open the compasses to 5.1 cm. With the

point of the compasses at X, draw an arc
5.1 cm along the second arm of the angle, as
in the drawing below.

3

Call the point Z.

z
50°
X I

'_C__

(d) Join YZ. What sort of triangle have you
constructed?

(a) Draw the line AB, 7.3 cm.

(b) At B, draw an angle of 27° with your
protractor.

(¢) With the point of the compasses at B, mark
a point C, 5.9 em from B, as in the drawing
below.

[

&
I \

(d) Join AC. What sort of triangle have you
constructed?

In Questions 2 and 3, you could draw a triangle
when you knew just two sides and the angle
between them. Use the same method to make an
accurate drawing of each of the triangles below.
(@) (b) 49 cm

o LY

© )

[/

A
S : /
=) '6‘(\07
)
e,
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Exercise 8H 6 Draw another flower pattern and use a ruler to
T D icles withradias draw six equilateral triangles of the same size.
(@ 4cm (b) 6 cm 7 Use your compasses and a ruler to construct the
© 54cm (d) 6.7cm six-sided shape that fits inside a circle,
2 (a) Copy the square below with sides 6 cm.
6 cm
Constructing perpendicular and
6 cm parallel lines
) Recall that two lines are perpendicular when they
(b) Draw the diagonals of the square. ;
- ] ) meet at right angles.
(¢) Using the point where the diagonals meet to
p!ace the pointed end of your compass, draw a Tiies e
circle that touches each corner of your square. L perpendicular
. . . ach oth
3 Repeat Question 2, but this time draw a circle OEICEOReE
inside the square that touches each side of the [ ]
square.
4  Set your compasses at 3 cm. Try to draw a circle
and a flower pattern like this. How many petals
are there?
Two lines are parallel when, if extended, they do not
meet.
parallel
7lincs
@ Actvity )
Learn how to construct perpendicular and
parallel lines by visiting
https//www.mathsisfun.com/geometry/
5  Here is part of the pattern in Question 7: construct-perponline. htm!

and

www.mathsisfun/geometry/construct-
paranotline.htmi
Practice the constructions on your own.

https/iwvww.mathsisfun.com/geometry/

construct-paranotfine. html

(a) What sort of triangle has been drawn?
(b) Can you say why?
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Exercise 8l Example 3

1 (a) Draw the line XY and a point Z 7 cm above

it. Construct the perpendicular from Z to XY, Bisect the line AB.
(b) Measure the angles formed with your | |
protractor. & B
2 (@) Copy the diagram below. e Draw an arc with centre A and radius greater

than 5 AB.

A
AY
4
A 4cm‘.
X

(b) Construct the perpendiculars from x and y to
the line AB.
(¢) What can you say about the perpendicular

through x and y?
® Draw a second arc with centre B and the

3 Drawt llel lines usi 1 d
raw two parallel lines using your ruler an et

compass.

4 (a) Copy the diagram below

-

4 cm

————-a

_—

A —B 3
1
i 6cm
i

[

J}

@ Join the points where the arcs meet each

(b) Construct lines through x and y that are
other.

parallel to AB.
(¢) What can you say about the lines through x \

and y?

5 Draw four lines that are parallel to each other.

Bisecting a line segment A B

A line segment can be cut into two equal pieces or
bisected without having to measure its length with a
ruler. /

The bisection can again be done using a ruler and
compass.

This line bisects AB.

Notice, also, that the line that bisects AB is
perpendicular to AB.



Exercise 8J

1 Draw the line segment XY = 10 cm.
(a) Bisect the line.
(b) Measure each part of the bisected line.

2 Bisect the line segment AB =9 cm.

3 Draw a line segment CD = 11.3 cm.
(a) Bisect the line.
(b) If the bisector of CD cuts CD at a X,
measure;

(i) CX (i) DX

£

Draw any triangle XYZ. Construct the bisector
of:

(@ XY

(b) XZ

© YZ

What do you notice?

5 Repeat Question 4 for three other triangles.

8.4 Symmetry

Symmetry is all around us. It occurs in nature and in
the physical world.

To investigate the idea of symmetry, you will need

some paper, some tracing paper and a pair of scissors.

SHAPES

r Activity

Fold a piece of paper in two.

A B

Shape
Fold line

Draw a shape on the folded paper, starting
and finishing at the fold line, as in diagram B.

C Cut put
h‘h‘k shape.

Keeping the paper folded, cut out the shape,
as in diagram C. Open out your shape, as in
diagram D.

D

Fold line

Draw a line along the fold line with a pencil.
What do you notice about the parts on each
side of the fold line?

Repeat the activity for different shapes.

)



o -

This shape has been cut from folded paper. Trace the
shape, cut out the tracing and find the fold line.

o

Notice that one half of the shape fits exactly over the
other. We say the shape is symmetrical. The shapes
you cut out in the activity are also symmetrical.

The fold line is called a line of symmetry.

A line of symmetry is also called a mirror line.

Exercise 8K
1  Which of these shapes have a line of symmetry?

(b)

© ® \

Copy these shapes, drawing the line of symmetry
where possible.

These drawings show halves of shapes. In each,
the dotted line is a line of symmetry. Trace and
complete each shape.

(@) (b)
1
1
1
1
]
I
:
:
I




4 Fold a piece of paper, then fold it again as in
diagram A.
A B

Draw a shape at the corner as in diagram B.

Cut put
shape.

Cut out the shape at the corner.

SHAPES @.

Open out your shape as in diagram D.
D

Fold line

Fold line

How many fold lines does your shape have?
How many lines of symmetry?

5 Repeat Question 4 for three different shapes.

6 Trace each shape. Cut out your tracing. By
folding, find a line of symmetry, and mark it with
a pencil. There may be more than one line. See
how many you can find.

@

(b) (©

IN

Repeat Question 6 for this shape. Is there a line
of symmetry?
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8

9

10

SHAPES

Copy and complete the table.

Number of lines
of symmetry

Shape

Kite
Trapezium
Rhombus
Square

Parallelogram

How many lines of symmetry do these shapes
have?

=
r\‘@’

@ (b)

© d)

(e) ()

(2 (h)

L
b dad

) 0);
(k) ()]
(a) Write the alphabet in capital letters

ABCDEF...
(b) Which letters have one line of symmetry?
(¢) Which letters have two lines of symmetry?

=]
®
0
=
5
o
o]
Q
<

[

)
/)

9] (¥ [9) (&)@ [E]

) | FEREEE)|]

.
)

\

) | DI PRRIE

(i

You will need a smartphone or tablet.

* Take some photos of the faces of your
friends.

e Download them and paste them into a
word processing program.

e Are your friend’s faces symmetrical?

Activity )
Make a collection of pictures or photographs
which show symmetry in nature.

Display these in your class.
Do a web search on ‘symmetry photos’ for
pictures and ideas.

>

 I—

@ Investigation

Can you draw a triangle with

(a) no lines of symmetry
(b) one line of symmetry

{c) two lines of symmetry
(d) three lines of symmetry?

Repeat for a quadrilateral.
What about a five-sided shape?




In the next sections you will learn how shapes can
be changed or transformed. We will look at the
transformations of

® reflection

e (ranslation

@ rotation

8.5 Reflections

You will need a small straight-edged mirror, squared
paper, a little ink or poster paint, some thin paper to
draw on, a ruler and a pin.

Place mirror along here

The picture shows the sketch of a carnival queen.

Place a mirror on the line indicated. Look at the
carnival queen in your mirror.

You should find that the reflection or mirror image
is exactly the same as is shown in the sketch.

Exercise 8L

1  Use your mirror to read these two sentences:
(@) HDAUOVAI AOAAIM 21 2IHT
(b) !donst™ ngsd 1sizss 2i 2idT

2 Write your name as it would appear if you saw it
in a mirror:
(a) using capitals,
(b) using small letters.

SHAPES @-

In the diagram the heavy straight line represents
a mirror.

On squared paper, copy and complete each
drawing, to show the object and its mirror image.
Use your mirror to help you.

(a)

(b)

(c)

I
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4 Copy the shapes and the mirror lines indicated 6 Fold a piece of squared paper in two, along a grid
by dotted lines on to squared paper. Draw the line. On the inside surface of one part, put a blob
mirror image of each shape. of ink (or paint).

(a) (b)

Press hard on the folded paper over the ink blob.

Open it out again and let the ink dry. You now

have two blobs.

(© (d) Is each blob a mirror image of the other?
Check by placing a mirror along the fold line.
<
N 7  In Question 6 is the fold line acting as a mirror
line? Give reasons.
8 (a) Fold a piece of paper in two. Draw a straight
line on one side.
Sie) (f)/ i Pierce both ends of the line with a pin so that
N i the pin goes right through the folded paper.
~ / 1
~ ;’
\\ 7
(2) (h)

(b) Open out the paper. Join the second set of pin
holes to give a straight line. You now have
two lines. Call one line AB and the other line
A'B’ as in the drawing below. Mark the fold
line.

5 Reflect each of the following shapes in the A’ A
mirror line indicated by a dotted line.

(a) (b) B’ B

(c) Is one line a mirror image of the other?
(© Check by using a mirror,
(d) Does the fold line act like a mirror line?




8.6 Translations

Objects that have the same size and shape are said to
be congruent to each other.

A tiled floor

The triangular tiles in this floor are congruent to
each other.

Notice that the tiling pattern or tessellation was
made by simply sliding the dark and light blue
triangular tiles to a new position.

This sliding movement is called a translation.
A translation does not change an object’s size,
shape or direction.

—Z

The footprint has been translated to a new position.

Exercise 8M
1 Which of these transformations shows a

translation?
@)
object image
(b)
object image

SHAPES @.

(©

object image

(]

object image

2 Which of these pictures show translations?

(b)

Look at the triangles ABC and DEF.

(@) Is triangle ABC congruent to triangle DEF?

(b) Is triangle DEF the image of triangle ABC
under a translation? Give reasons for your
answer.
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4 @ A pattern made by fitting shapes together,
with no spaces and no overlapping, is called a
tessellation.

The pattern you made in the Activity is a tessellation.

] — You often see tessellations on tiled floors. People
D have used tessellations for thousands of years.

Look at the shapes A, B,C, D and E.

(@) Which of the shapes are congruent to shape A?

(b) Which of the shapes can be translated so that
shape B is the image under a translation?

Fitting shapes together
In this section you will make patterns from shapes.

You will need cardboard, a pair of scissors, tracing paper

g f d coloured ils S.
(greaseproof paper) and coloured pencils or crayons The photo shows Egyptian floor tiling.

With the use of colour you can make some beautiful

f‘l,!.l' Activity )— tessellations.

Make an exact copy, on cardboard, of this
hexagon. Use tracing paper to help you.
Cut out your copy very carefully.

Place your hexagon on a sheet of paper. Draw
its outline. Continue drawing outlines to make
a larger copy of the pattern below. Colour

your pattern with coloured pencils or crayons.

Exercise 8N
1 (a) Make an exact copy, on cardboard, of this
shape.

Mo gaps - these
shapes fit
exactly!

(b) Use your shape to draw a tessellation.

(c) Make sure your tessellation covers at least a
quarter of your page.

(d) Colour your pattern.

A tessellation
J
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2 Repeat Question 1 for each of these triangular . - -
shapes. @ Investigation )7
@

(a) Draw four different types of triangle.
Which ones tessellate?
Can you find a triangle that does not
tessellate?

(b) Repeat your investigation but this time
use four-sided shapes

(b) ' 4
5 (a) Make cardboard cut-outs of each of the four
shapes.
()
(V] 7

(ii)

3 Repeal Question 1 for each four-sided shape:

(el
Al

(iv)

(b) Use your cut-outs to help you decide which
4  Not all shapes tessellate. of the shapes tessellate.

6 Use dot paper to see if you can make different
tessellations with each of these tiles.
' (b) (©

Why is the pattern above not a tessellation?
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7  Ineach of the pictures find the value of the

(b) Find the size of a, b and c¢ in this tessellation.

angles marked a, b, ¢, d, e.

@

C

40° b
70° 707

d) d ¢
130° 120°

8 Look at this tessellation of an equilateral
triangle.
Research how to use Microsoft Paint to
make your own tessellations
a Investigate making your own tessellations
f f using Microsoft Word and the Shape tools.
d Check out the site
www.tessellations.org
Have a look at the galleries!
(@) Do you agree that the angles a, b, ¢, d. e, f Click on the ‘Make your own’ section and
are all equal? click on the ‘Do it yourself’ section and
(b) What do these six angles add up to? learn how to make great tessellations of
(c) What is the size of angle a? your own.
9 (a) Find the size of angles a, b, ¢ and d in this Display your tessellations in your

tessellation:

(Hint: a+ b+ c +d=360°

classroom.
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8.7 Rotations Exercise 80

Draw the images of these shapes after rotating

When you ride a bicycle the wheels turn or rotate. them through 90°.
(b) @
(d)

@)
2 Repeat Question 1, but this time rotate each
object through 180°.

©

Wl

In the same way, when you open a door the handle
rotates.

3 (a) Draw arectangle ABCD on card and cut
it out.

(b) Put a drawing pin through the corner A and
rotate the rectangle about A.

Look at the circle below,

N

(¢) Draw the image of ABCD after rotation
through
It has been rotated about O through a quarter turn (i) 90° (i) 180°
or 90°,

The point O is called the centre of rotation and the
angle of rotation is 90°.
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4 Repeat Question 3 for these shapes

@ A B
(b) A B
D C

In each case rotate about the point A.
-
@ Technology

Visit the website

www. mathsisfun.com/geometry/rotation.
html

Watch how shapes change their orientation
as they are rotated about a point. Make sure
you do the guestions!

4

8.8 Investigating shapes

You will need scissors and card.

Counting shapes
Look at the shape below.

How many triangles do you see?

Was your answer three triangles? If it was, maybe you
missed these shaded triangles.

A
A

How many triangles do you now see?

You should find there are six different triangles.
Draw pictures to show them.

Exercise 8P

How many triangles are there in this shape?

AN

2 How many different rectangles are there in these

shapes?
(@)

(b)

(c)

3 How many different triangles are there in these

tessellations?

@) (b)




4

6

(a) Draw this square on card.

(b) Cut your square out. Now cut it along its
diagonals to form four triangles.

X <

(¢) How many different shapes can you make
with your four triangles?

(a) Copy the square below on card.

—4dcm—

| ]
2 cm
4cm
\ 2 cm
|

(b) Cut the square out. Now cut the square along
the line shown to form a four-sided shape
and a triangle.

(¢) Use your two shapes to make as many
different shapes as you can.

Take a strip of paper 9 cm long and 4 cm wide.
Cut the paper as shown.

4 cm 2 cm 2cm | em

2 cm

2 cm

Rearrange the pieces to form a square.

(a) Copy this shape on card.
~—3em——3cm——=—3cm—

A D I
B C 3cm

SHAPES

Tangrams

Draw this shape on card.

A

D

ol

Cut out the five pieces A, B, C, D and E. Your five
shapes A, B, C, D and E form a five-piece tangram.

Exercise 8Q

1 (a) Make a square from some of your tangram

pieces.

(b) How many different ways can you make a

square?

2 (a) Make rectangles from some or all of your

pieces.
(b) Did you find as many as eight different
rectangles?

3 How many different triangles can you make with

some or all of your pieces?

4 How many different four-sided shapes can you

make from some or all of your pieces?

3]

seven-piece tangram.
~—4em——4cm—-

A G
4 cm B

4 cm

(a) Copy the figure on card and cut out the
shapes A, B, C, D, E, Fand G.

The shapes A, B, C, D, E, F and G make up this

|

6cm

~—3 cm

(b) Cut it into the four pieces A, B, C and D.
(¢) How many different shapes can you make
from A, B, C and D?

=

(b) Use all seven of your shapes to make one
large triangle.

(a) Use all your pieces in Question 5 to make a
rectangle.
(b) Can you make a six-sided figure?
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7  The seven shapes in Question 5 can be put
together to form many picture puzzles.

See if you can make these.

@)

(b)

(¢) Seeif you can make a dog from your shapes,
or other pictures.

Rep-tiles

Cut out four identical equilateral triangles.

A A AA

Can you fit these triangles together to make a larger
triangle?

A group of shapes that can be fitted together to
form a larger version of the original shape is called
arep-tile.

4x fit
together
—_—

equilateral
triangle equilateral

triangle

Exercise 8R

1 Which of these shapes can be fitted together to
form a larger version of the original shape?

@) (b)
Q]

[LN]

(a) Can you cover the shape above with tiles like
this?

[ 1]

(b) What about this shape?
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Example 1

Describe these triangles and quadrilaterals in terms
of their properties.

(@ (b)

(©

(a) The triangle has two equal acute angles. It is
isosceles.

(b) The quadrilateral has two pairs of parallel sides
and all sides equal. It is a rhombus.

(¢) The quadrilateral has two pairs of adjacent sides
equal in length. It is a kite.

Example 2
Bisect the line AB = 6 cm
1 Draw the line AB.

A 6 cm B

2 With compass point on A draw an arc. Repeat
the same at B.

SHAPES @

3 Join the points of intersection of the arcs.

N

bisector
of AB

/

Example 3
How many lines of symmetry does this shape have?

w

line of symmetry
It has one line of symmetry only.

Example 4
Draw the image of the shape in the mirror line.

b

N
y

\""‘*—-—_

mirror line

Example 5
Draw the image of the shape after rotation about
centre O through 90° clockwise.

>

object image
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Example 6
Which of these shapes tessellate?

(a)

The triangle
tessellates.

\

(b) /—\

note gaps

20

The semicircle does
not tessellate.

no gaps

¥

Exercise 8

1

4

Name these shapes.

(@)

A

(e

(©

\

(@)

/

(a) If T = {triangles}, I = {isosceles triangles},
E = {equilateral triangles}, draw a Venn
diagram to show the relationship between
T,I and E.

(b) If Q = {quadrilaterals}, R = {rectangles},
P = {parallelograms}, S = {squares}, draw
a Venn diagram to show the relationship
between Q, R, P and S.

Using a ruler and compass, draw accurately
(a) the line segment XY =9 cm
(b) the bisector of XY.

(a) Draw four different shapes with exactly two
lines of symmetry.

(b) How many lines of symmetry do these
shapes have?
(i) (ii)

(iii)

5 (a) Copy the diagram and reflect each shape in
the mirror line shown.

: |
@ 4 1 [® @
| 7 | |
: '5
:>
mirror line mirror line mirror line

(b) Draw the image of each of the shapes in the
diagram above after a rotation of 180° about
one of their vertices.

6 Which of these shapes tessellate? Make tiling
patterns to find out.

©

Application 8

7 (a) Make an accurate drawing, with lengths in
centimetres, of the plan for the side of this
house.

30% 30°

R

6

(b) What is the distance from the tallest part of
the roof to the ground?



8 Look at some floors and walls in your
neighbourhood.
(a) Can you find any tessellation or tiling

You should knowr ...

patterns?

(b) Sketch some of the patterns you find.

SHAPES @-

ﬂ';é Support Website

Additional material to support this topic can be
found at www.oxfordsecondary.com/
9780198425694

Check out

1

Triangles can be classified according to their sides:

(a) An equilateral triangle

: all three sides are equal

(b) Anisosceles triangle

B> two sides are equal

(¢) A scalene triangle

K no sides are equal

|
(a) Which triangles are
equilateral?
(b) Which triangles are

isosceles?
(c) Which triangles are scalene?

2

Triangles can also be classified by angles:
(a) acute-angled triangle

acute angles

(b) right-angled triangle
right angle

(c) obtuse-angled triangle

E;_ibm se angle

2 (a) Draw aright-angled
triangle.
(b) Draw a right-angled
isosceles triangle.
(¢) Draw an obtuse-angled
isosceles triangle.
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&

|
3 Quadrilaterals can be sorted according to their properties: 3 (a) Write down four properties
(@) i 4 A parallelogram has two pairs of of a square.
parallel sides. (b) Which guadrilateral has
(b) v A trapezium has one pair of d.lagonals that .
parallel sides. (i) are perpendicular
. . ) (ii) bisect each other?
(©) A kite has two pairs of adjacent
sides equal in length.
d) A rhombus has two pairs of parallel
E sides and all sides equal in length.
i
4 When a shape is folded so that one half fits exactly over the other 4 Copy these shapes and draw in
half, the fold line is called a line of symmetry or mirror line. the lines of symmetry.

(©

For example: (@ (b)
This pieture
is sywmmetrical
i 2 @)

Line of symmetry
-
5 A shape can be reflected in a line. 5 Draw the image of the shape
For example: after reflection in the mirror
These distances line.
are equal. @)
; Wc:ct
Reflection line A
7 mirror line
Mirror image

(b)

%,

B A o
mirror line

D>~
P
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B
6 How to construct perpendicular and parallel lines
using your ruler and compass.
=
7 A tessellation is a tiling pattern of shapes that fit together

with no gaps.

A tessellation
of isosceles
triangles

Draw the line AB =7 cm.
Construct a line

(@) perpendicular to AB
(b) parallel to AB

(a) Trace this shape.

. 9

Make a tessellation pattern
with it.

(b) Make as many different
shapes as you can from
four identical equilateral
triangles.




Revision exercise 2

Angles

1

Measure the lettered angles shown in each of the
following.

(b)
b

© 0>

[

a
@ >

N >
49

Use your ruler and protractor to draw accurately
the shapes below.
@)

33°

Through how many degrees does the minute
hand of a clock turn between:

(a) 3 oclock and 3.15 p.m.

(b) 3.15 p.m. and 3.25 p.m.

(¢) 3.25 p.m. and 4.05 p.m.

Find the size of the angles marked by the letters.
@ (b)
128°

i 42°

Find the size of the angles marked by the letters.
(@) (b)

350
IA/] 76°
60° /| 83°
e

Find the angles marked by the letters in these
triangles.

(@) (b)
a
8 24°
23°
b
74°

© d)




7 Find the angles marked by the letters in these
four-sided figures.

@

12

(©)

13

8 (a) Draw accurately with your protractor triangle
ABC with A =49°, B=70° and C =61°.
(b) Draw triangle DEF with D = 49°, E = 70°
and F=61°.
(¢) Your two triangles might not be equal in
every respect. Why not?

9 Use your ruler and protractor to draw a six-sided
shape, with all six sides equal in length.
Find the sum of the angles.

10 (a) Draw a five-sided shape of your own like the
one below.

14
(b) Use a protractor to find the size of each angle.

(¢) Findthe anglesuma+b+c+d+e.

(d) Do all five-sided shapes have the same

angle sum? 15

Solids

11 This cube has been made from 27 smaller
cubes.

16

17

REVISION EXERCISE 2

If the outside is painted red, how many small
cubes have

(a) 3 red faces
(c) 1 red face

(b) 2 red faces
(d) no red faces?

How many small cubes are needed to build a
larger cube with four along each edge?

If this larger cube is painted red, find the number
of small cubes that have:

(a) 3 red faces (b) 2 red faces

(c) 1 red face (d) no red faces.

A cube has the numerals 1, 2, 3, 4, 5, 6 painted
on its faces. Here are two views of the cube:

o =

(a) Draw this net of the cube and put in the
missing numbers.

(b) What are the numbers on the faces that touch
both 5 and 67

Which, if any, of the following solids are
prisms?
(a) cube
(c) cylinder

(b) tetrahedron
(d) sphere.

A prism has equal triangles at each end.
Sketch the solid and write down its number of:
(a) edges (b) faces (c) vertices.

A cube has 6 faces and 8 vertices. Sketch a solid
that has 8 faces and 6 vertices.

A student made a prism with hexagon end faces
like this.




18

19

20

REVISION EXERCISE 2

(a) Describe how the prism may be coloured
with three colours, red, blue and green,
so that touching faces are different
colours.

(b) Sketch a prism with pentagon end faces.
Can this be similarly coloured using three
colours?

Use diagrams or models to show that you need
four different colours to paint a tetrahedron

so that no two touching faces are the same
colour but three colours are sufficient to paint
a cube.

If you looked at a solid and saw a circle, which
of the following might it be?

(a) acylinder (b) acube

(¢) acone (d) a sphere.

Half a sphere is called a hemisphere.

(@) Do you live in the northern hemisphere or
the southern hemisphere of the Earth?

(b) What is the name of the circle that separates
the two hemispheres?

Measuring

21

22

23

Write out these lengths in order starting with the
longest:

(@) 23 mm, 2cm, 3 cm 2 mm

(b) 20 ¢m, 700 m, 2 km

(¢) 6 m,500 cm, 4 km

(d) 6000 m, 5000 cm, 4 km

Write down a pair of lengths that are the same,
one from set A, one from set B.

A={3cm, 32 mm, 0.32 m, 250 m}

B ={0.25 km, 3.2 ¢cm, 0.03 m, 32 cm}

What units would you use to measure:
(a) the height of a tree

(b) the length of your hair

(c) the weight of a banana

(d) the weight of your school bag

(e) the distance to New York?

24

A cricket pitch is 22 yards long or about 20 m.
If all eleven of the fielding side lie down in a
long line do you think they would stretch:

(a) much shorter than a pitch

(b) much longer than a pitch

(c) about the same length as a pitch?

o
i =
= & =

25

26

27

28

29

In some countries road distances are measured in
miles. 8 km is nearly the same as 5 miles.

Which is the larger:

(a) 20 miles or 30 km

(b) 100 miles or 200 km

(c) 85 miles or 130 km?

Find out the approximate length of the
equator. A car is advertised as being able to
go 16 km per litre of petrol. Estimate how
much fuel the car would use in travelling that
distance.

16 sheets of my writing paper have a mass of
70 g. Does a box of 500 sheets have a mass of
more or less than 2 kg?

A car has a mass of 0.9 t. What is its total mass
when carrying four passengers with a mass of
80 kg each?

What time is shown on a digital watch when
it is:

(a) mid-day

(b) twenty past four in the morning

(c) twenty to three in the morning

(d) five to six in the morning

(e) three o'clock in the afternoon

(f) quarter to seven in the evening

(g) twenty-five minutes before midnight.
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It is possible to travel from London to Paris
by train, boat and train. This is part of a
timetable:

London (depart) Paris (arrive)
0804 1807
0850 1702
1430 2228
2040 0625
2255 0915

(a) Write the timetable using the 12-hour clock.
(b) Which journeys involve travelling at night?
(c) Calculate the total time for each journey.
(d) Which is the shortest journey?

Shapes

31

32

33

34

In this diagram there are five squares:

But there are more than ten squares altogether
below. How many?

How many squares are there altogether when
25 small squares are fitted together to make a
large 5 X 5 square?

Draw any triangle ABC. Using a ruler and
compass, bisect:
(a) theline AB
(b) the line BC
(¢) theline AC

What do you notice?

Using a ruler and compass, construct three lines
parallel to each other.

REVISION EXERCISE 2

35 Draw a circle radius 5 ecm. Use your compasses
to mark off the radius 5 cm around the circle

from a point P on the circle:

P

Join up where the arcs cut the circle. What is the

name of the shape?

36 P = {parallelograms}
Q = {quadrilaterals}

R = {rectangles}
T = {trapeziums}

(a) Draw a Venn diagram to illustrate the
relationship between the sets P, Q, R and T.

(b) Is it true to say that all parallelograms are
rectangles? Explain.

37 Look at the capital letters

ABCDEFGHI J KLM
NOPQRSTUVWXYZ.

‘Which of these letters have

(a) no lines of symmetry
(b) one line of symmetry
(c) two lines of symmetry
(d) more than two lines of symmetry?

38 Here is a tessellation using the letter F.
Draw it on squared paper to show that you can
cover all the paper without leaving gaps.

L 1

L

Draw a tessellation using your own design of the

letter E.



REVISION EXERCISE 2

39 Draw a square side 10 cm. Join up the mid-points 6 Find the missing angle:
of each side. What is the new shape? Now join
up the mid-points of the sides of the new shape.

Keep going.

40 Draw an equilateral triangle side 10 cm. Join the ) .
mid-points of each side. What is the name of the ) 52
new shape? Keep going.

k RS A 152° B 128°
C 148° D 38°

Mixed questions 2 .

Find the missing angle:

1 Estimate the size of this angle in degrees.

? 50°
A 50° B 90°
A 120° B 90° C 40 D 60
C 15° D 60° 8 Find the missing angle:
2 What is the name of this angle? i
? 20°
A 60° B 70°
C 50° D 20°
A straight B acute ; i g
9 Find th le:
C reflex D obtuse (e the missing angie
3 How many degrees are there in a right angle? L 1
A 180° B 90°
C o60° D 360°
4 How many degrees are there clockwise between 65°
West and North East? 80°
A 225° B 90°
C 1350 D 180° A 105° B o65°

5 Find the missing angle: c & D 120

10 The best unit that could be used to measure the
distance around the classroom is

A kilometres B metres
9 C centimetres D millimetres
27° 11 0.32m=
A 27° B 143° A 0052 mim B 52 min

C 72 D 63° C 520 mm D 5200 mm
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13

14

15

16

17

18

19

20

21

22

23

The number of 25 mg tablets equivalent to
10 gis

A 4000 B 400 C 40 D 4

42 kg of rice is divided equally among 8 people.
Each person gets

A 525¢ B 325¢

C 525¢g D 5250¢
lkm5m=

A I5m B 105m

C 1005m D 10005m
327 mm =

A 00327 m B 0327m
C 327m D 327m

What do you call a triangle with no sides the
same length?

A equilateral B obtuse

C isosceles D scalene
How many faces does a cuboid have?
Al B 5

¢ 12 D o

How many minutes are there in 3 hours?
A 120 B 180

C 30 D 360

How long is it between 09:15 and 14:10?
A 5 hours 5 min B 7 hours 5 min
C 4 hours 55 min D 3 hours 15 min

How many mm are there in 1 m 1 cm?
A 1001 B 1110
C 1010 D 1100

What is the value of 1 — 0.05 as a fraction?
1 9 19 5
A 5 B C 3% D

One of the angles in an isosceles triangle is 100°,
What are the other two angles?

A 100° and 160° B 40° and 40°

C 100° and 40° D 50°and 50°

Add together:

5cm 2m 36 mm.
A 2536 cm B 2536 mm
C 286m D 2086 mm

24

25

26

27

28

29

30

31

REVISION EXERCISE 2

A shape has 5 faces, 5 vertices and 8 edges.
What is the shape?

A cube

B triangular prism

C square-based pyramid

D cylinder

What is the cross-section of a cylinder?

A circle B triangle
C square D rectangle
3 cm 3cm
| . |
E (o]

: 3 5
7 1 l
10 em
What is the perimeter of this shape?
A 20cm B 32cm
C 36cm D 50cm

I got on the bus at 5.07 pm and got off it at
6.32 pm. How long was my journcy?

A 125 mins B 85 mins
C 35mins D 105 mins
‘What is the largest number?

A 0.824 B 0795

C 1.002 D 0999

What shape has exactly 4 identical faces?
A triangular

B tetrahedron

C triangle-based prism

D square-based pyramid

How many equal angles does an equilateral
triangle have?

Al B 2

C 3 D 4
How much is this?

$6.30 + 15 ¢ + $0.40

A $2170 B $670.15
C $5.25 D $6.85




o Consumer arithmetic

calculate bills and find ‘best buys'’
see how percentages are used in everyday
life

change fractions and decimals to percentages
find percentage profit and loss on goods sold
calculate savings through discounts

find interest on loans and deposits

convert currencies using a currency
converter

AN

R XS~

What's the point?

We use money on a daily basis to buy and sell
things. Finding how much you can save when a
discount is offered is important if you don't want
to end up brokel

Before you start

You should know ... Check in
-
1 How to simplify fractions. 1 Simplify:
6 6 8
5 @5 B ©3
S @ ©3x OF
0= 3 24 36 39
S~
+2
-
2 How to find fractions of a number. 2  Work out:
For example: (a) %of 10 (h) éof 10
1 A
jof 12=12+3=4 (© 0f S0 () ;of 64
2of 12=2XLof 12=2Xx4=8 (€ 320f8  (f) 330f75
=
3 How to write a fraction as a decimal. 3 Writg as decima_l’s: .
For example: @ 3 (b) © 1%
S 82 3 3
06=3+10=03 d) 5% € 3 ® 7
47
—=47+100=0.47
100
4




9.1 Using money

When you go into a supermarket and buy some
goods, the cashier will give you a bill,

Item description Qty Price Total
RN 1203

JUICE 250 ml 2 $1.75 $ 3.50
RN 4307 '
BALLPOINT PEN 3 $2.95 $ 8.85
TOTAL $12.35

The bill gives the cost of each item, the number of
items purchased and the total cost.

When you pay for the items you will normally receive
change.

Example 1

Alan buys 4 tins of beans at $5.25 each and 3
boxes of matches at $0.75 each.

How much change will he get from a $100 bill?
4 tins of beans =$5.25x4=%$21.00

3 boxes of matches = $0.75 X3 =§ 2.25
TOTAL

Change = $100 — $23.25 =$76.75

CONSUMER ARITHMETIC

Ol

Exercise 9A

1

Wings $7.25
Legs $1.75
Chips (small)  $3.50
Chips (large) $6.00
Juice (small)  $3.75
Juice (large)  $5.50
Mon-Wed

11am to 10pm

Thur- Saturday

11am till very late

What is Chandra’s bill if she buys

(a) one portion of wings and a small juice

(b) two portions of legs, one large chips and two
large juices

(¢) one portion of wings, one portion of legs,
two small chips and two small juices

(d) four portions of wings, two large chips, two
small chips and four small juices?

In Question 1 what is Chandra’s change if she
has a $100 bill?

Belinda has $50. Which of the following can she buy?
(a) 6 teacups and saucers

(b) 4 plates and one jug

(¢) 4 teacups and saucers and 2 jugs

(d) 3 plates and 2 jugs

Tickets for a test cricket match are priced
Adults $75.00

Children $45.00

What is the cost for

(a) 2 adults

(b) 2 adults and 3 children

(¢) 1 adult and 6 children?

Jackson buys two magazines for $17.99 each and
a newspaper for $1.50.

What change does he get from two $20 bills?



-® CONSUMER ARITHMETIC

6 /‘\Mx In the first case:
L 6 socks pairs cost  $43.80

ff/ \ 7 So 1 sock pair costs $43.80 = 6
T ] =$7.30
In the second case:
4 sock pairs cost  $28.40
So 1 sock pair costs $28.40 + 4
=$7.10

It is cheaper to buy the socks from the second pile.

Music CDs are priced at $69.95 and DV Ds at
$147.50.
Anton has $500. How much change will he

receive if he buys
(@ 2DVDs  (b) 2DVDsand 1 CD Example 2

In some cases you will need to look at the sizes sold.

(c) 5CDs (d) 4CDsand 1 DVD? I
7 David is paid $9.20 per hour, and $17.50 per hour

for each hour’s overtime. What is his weekly pay o OP‘QOO

if he works O5 e

(a) 40 hours plus 3 hours overtime %

(b) 40 hours plus 7 hours overtime? 2kg

8 1) Copy dnd complets Egheres payslip: Which soap powder is the better buy?

Egblert Baphste Extra large size holds 2 kg for $87.80
Basic rate $16.25 per hour So 1 kg costs $87.80 + 2 = $43.90
Rate Number Amount Total ) )
Basic 35 $16.25 e
Overtime 6 $25.99 Hence, it’s cheaper to purchase the extra large
Total pay size. (If you can afford it!) y
(b) If he buys a radio for $137.50, how much
does he have left? :
SEIREY Exercise 9B
Best buys 1 Ineach case find the unit cost and then state
Have you ever gone into a store and seen two signs which is the better buy.
like this? (a) 5 oranges for $4.00 or 4 oranges for $3.10
(b) 6eggs for $8.40 or 12 eggs for $16.20
: (¢) 5 exercise books for $14.50 or 8 exercise
books for $22.80
(d) 7 tins of milk for $24.50 or 9 tins of milk
for $31.05
2 Which would be the best buy?
Which is the best buy? 5 pens for $10.00 or
7 pens for $14.70 or

To work this out you need to find the cost of a single

g 9 pens for $15.75?
pair of socks.

Give reasons for your answer.
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Which would be the best buy?
5 kg of oranges for $12.25 or
3 kg of oranges for $7.29 or

4 kg of oranges for $9.56?
Give reasons for your answer.

Which is the better buy?
0.36 kg of beef for $7.20 or
0.54 kg of beef for $10.77?
Give reasons for your answer.

Which is the better buy?

130 g of toothpaste for $11.70 or
150 g of toothpaste for $13.05?7
Give reasons for your answer.

Visit a local supermarket. Find the prices of

different-sized tubes of toothpaste for a given

brand.

(a) Write down the sizes and prices.

(b) Which is the best buy?

(c) Write up your findings and present them to
your class.

Repeat Question 6 for other items, such as soap
powder or bleach.

Activity

) —

Look at today’s menu at Tasia's Takeaway

Fries
Hamburger
Cheeseburger
Wings

Roti

Pizza
Salad bowl
Soft drink
Juice
Water

CONSUMER ARITHMETIC

e You have $20 to buy lunch and a drink.

e How would you spend your $207?

e Compare your answers with other
students.

e \Which order do you think is the best
buy? Explain, giving reasons.

e What if you had only $15?

Profit and loss

If you sell something for more money than it has cost
you, you make a profit.

Bikes bought 2
fono

(2)

Bike sold
$=00

In the picture, Ken bought a bike for $220 and sold it
for $300.
Ken’s profit = $300 — $220
= $80

o Profit = selling price — cost price. If the cost
price is more than the selling price a loss is
made.

Exercise 9C

1  For each item he sold last week, Johnny wrote
down how much it cost him (cost price) and how
much he sold it for (selling price).

For each item:

(a) find the difference between the cost price
and the selling price

(b) say whether he made a profit or loss.

Item Cost price Selling price
Table $320 $365
4 Chairs $288 $240
Bed $495 $570
Fridge $2163 $2437
Gas stove $1400 $1077
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2 Copy and complete this table.

Cost price | Selling price Profit
$3.00 $5.00
$1.50 $1.50

$6.40 $1.40
$3.00 $3.00
$6.20 $1.20
3  Copy and complete this table.

Cost price | Selling price Loss
$4.00 $1.00
$3.50 $3.25
$1.00 $0.75

$3.50 $1.20
$10.00 $3.50

4  Look again at the list in Question 1.
(a) Altogether, by the end of the week, had
Johnny made a profit or loss on his sales?
(b) How did you work out the answer?

Some profit and loss problems are more complicated.

Example 3

Kevin bought 150 pairs of shoes for $6000.

He sold 100 of them for $50 each and the
remaining 50 for $55 each. How much profit did
he make altogether?

Kevin sold 100 shoes for
100 X $50 = $5000
Kevin sold the other 50 for
50 X $55 = $2750
Selling price of 150 shoes
= $5000 + $2750
=$7750
Kevin bought the shoes for $S6000

So Kevin's profit = $7750 — $6000
=$1750

Exercise 9D

1 Ian Wallis bought 200 shirtjacs for $6000. He
sold 120 of them for $32.50 each. He sold the
remaining 80 for $35 each. How much profit did
he make altogether?

[

3,

(/]

Albert Toussaint bought 25 calculators for $1625.

He sold them for $72.50 each.

(a) How much did each calculator cost Albert?

(b) How much profit did Albert make on each
calculator?

(¢) How much profit did Albert make altogether?

Belle Jackson bought 30 pairs of trousers for

$1560. She sold them all at the same selling price

and made a profit of $180.

(a) How much did each pair of trousers cost
Belle to buy?

(b) How much profit did she make on each pair
of trousers?

(¢) What was the selling price of each pair?

Belle also bought 12 pairs of men’s sandals.

She sold them for $34.95 each and made a total

profit of $51.

(a) How much profit did she make on each pair
of sandals?

(b) How much did each pair cost her?

Alice bought a bag of 300 mangoes for $225.
When she sorted then she found she had

90 top quality mangoes

186 premium mangoes
and the rest were bad.
She sold the top quality mangoes for $1.10 each
and her premium fruits for 90 cents each. She
threw away the bad ones.
What profit, if any, did she make?

F(:m.w hats for sale ﬂ

Price, ask inside store

Belle’s brother bought 120 straw hats for $5.25

each. He sold forty of them to tourists at $7.30

each, and then sold the rest to Belle for $350.

(a) For how much did Belle’s brother buy the
120 straw hats?

(b) How much money did he get from the sale of
the hats to tourists?

(¢) How much money did he receive from the
sale of all his hats?

(d) Did he make a profit or a loss? How much?



9.2 Understanding
percentages

Often you will go into a store and see signs like this:

The sign means that the price of the TV has been

reduced by 10%.

The symbol % means per cent or ‘out of a 100,
For example:

In a bag of 100 tomatoes, 6 are bad. % or 6 per cent
(6%) of the tomatoes are bad.

CONSUMER ARITHMETIC

Exercise 9E

1 Write using the symbol %.
(a) Spercent (b) l4percent (c) 8 percent
(d) 20 percent (e) 11 percent (f) 25 percent

2 Write using the symbol %.
(@ 15in 100 (b) 25in 100
(d) 72in 100 (e) 32in 100

(¢c) 13in 100
(f) 99in 100

3 (a) Jan scored 67 out of 100 in a maths exam.
What percentage is this?
(b) Her sister got 16 out of 20 in a science test.
Who got the higher percentage?
4 Mrs Brown kept a record of the bad oranges she

received from the fruit farmer. Using the method
of Example 4, copy and complete the table.

Oranges bought from Mr Johnson in 2009
Month | Number | Number | Fraction | Percentage

bought bad bad bad

Jan 300 36 10 i 12
300 — 100

Feb 500 40 pall 0
500 — 100

March 600 54 sS4 _ 0O D
600 — 100

April 600 42

May 800 40

June 900 45

July 1200 7t

Aug 1500 75
Sept 1000 70

Oct 800 56
Nov 700 63
Dec 500 55

Example 4

Mrs Brown the fruit vendor bought 200 oranges.
She found 8 of the oranges were bad. Find the
percentage that were bad.

| -5
Fraction of bad oranges = 300

_8+2 _

4
2002 100
4 oranges in 100 were bad.

That is, 4 per cent were bad.

5 What do you think these mean?

@ 100% cotton '

(b) 50% nylon
505 cotton

©  Lara still not 100% fit |

&
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9.3 Fractions, decimals
and percentages

You will need squared paper.

You can shows percentages, like fractions, on diagrams.

Example 5

What percentage of the square is shaded?

19 out of 100 squares are shaded. That is %m‘ 19%.

Exercise 9F

1  What percentage of each shape is shaded?
(a) (b)

(©) (d)

2 Draw pictures on your squared paper to show:
(a) 50% (b) 25%
(¢} 70% (d) 64%

3 1% is the same as “I)—O
Use the same idea to copy and complete:
(a) 5% is the same as ...
(b) 20% is the same as . ..
() 25% is the same as ...
(d) 39% is thesame as ...
(e) 81% isthe same as ...

4 22%= % as a per cent fraction. Write these as
per cent fractions.

(@) 34% (b) 11% © 19%
) 20% (e) 28% ®) 31%
() 9% (h) 43%

5 Write as a percentage.
@ O © g
DeE @5 ©I
® 5w ®

Changing fractions to percentages

It is easy to write a fraction with a denominator of
100 as a percentage.
For example:

23
B=23%

You can change any fraction to a percentage by
writing it with a denominator of 100.

Example 6

: .6
Write the fraction 55 as a percentage.

=

A quicker way of changing a fraction to a percentage
is to multiply by 100%. Remember 100% = % =1

Example 7

28

Write the fraction g; as a percentage.
28

28
%ZﬁXIOO%

10
= 25 X 160%
8

=X % 10%
=D =35%




Exercise 9G

1 Copy and complete, using the method in

Example 6.

@ ;=m5=0%

(b) 5=106=00%
© 3=1=0%

@ 75=106=1%

© 75 =15=0%

2 Write as a percentage.

@3; i ©fy
@3 ©5

3 Write as a percentage.
@x  BMx  ©f
@ = © = (O =

120 108
(8 1% (h) 73

4 John scored 6 out of 10 in a mathematics test.
(a) Write his score as a fraction.
(b) Write his score as a percentage.

5 David scored 13 out of 20 in an English test.
(a) Write his score as a fraction.
(b) Write his score as a percentage.

6 (a) Janice scored 56 out of 80 in a science exam.

What is her score as a percentage?

(b) Janice scored 49 out of 70 in a French
paper. In which exam did she get a higher
percentage?

7 A man uses two bottles of rum to make five
bottles of rum punch.
(a) What fraction of the volume of punch is
rum?
(b) What percentage of the volume of punch is
rum?

-]
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Six children in a class of forty were absent from
school. What percentage were absent?

Earl and Eric won the last 6 of their 8 domino
matches.

Rennick and Raymond won the last 14 of their
20 domino matches.

Which pair won the higher percentage of
matches?

10 Out of the 200 students at Anytimes School, 120

were present today, 50 were late and 30 were
absent. Write down the percentage
(a) present (b) late (c) absent.

11 Copy and complete the table below showing the

number of girls at Queenstown School.

Form | No. of girls | Total pupils | % girls
1 75 150
2 90 120
3 58 100
4 66 120
5 50 80

Which form has the greatest percentage of girls?

12 Atadriving centre in Port of Spain last week,

45 people took a driving test. The results are

shown below.

Number tested | Number passed
Men 23 13
Women 20 14

Find the percentage of:
(a) men who passed
(b) women who passed
(¢) men who failed

(d) women who failed
(e) people who passed.
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Expressing decimals 4 Write each of these decimals as a percentage.
as percentages (a) 0.1 (b) 0.134
To write decimals as percentages you can first write (¢ 0.025 (d) 0.796

your decimal as a fraction with denominator 100. (e) 0.0234 (®) 0.8175

Expressing percentages
Example 8 as decimals

Write (a) 0.3 (b) 0.35 as percentages. Percentages are easily turned back to decimals.

(b) 0.35= % = 35% Example 10

Write 45% as a decimal.
45% = 105 = 0.45

As with fractions, a quick way to change a decimal to
a percentage is to multiply by 100%.

Exercise 9l

Example 9 1 Copy and complete the table.

Write 0.316 as a percentage.

0.316 =0.316 X 100% % Per cent fraction Decimal
- 32
=31.6% 52 e 0.32
5
5 e 0.05
. 12 ple
Exercise 9H 100
1 Study Example 8. Then copy and complete the 8
table below. 10
Decimal Per cent fraction % 16
0.5 Bl 50% 39
100
0.68 58 68% 64
100
09 2 Look at the table you completed in Question 1.
0.75 (a) Compare the numbers in the first and third
0.25 columns.
0.03 (b) How many places do the digits move?

2 Look at the table in Question 1. Can you 3 Write each percentage as a decimal:

see a quick way of changing a decimal to a (@ 19% (b) 29%
: (c) 66% d) 3%
percentage?
(e 2% ) 79%
3 Using the pattern you discovered, write each (2) 1%
decimal as a percentage.
(@ 0.8 (b 0.41
(¢) 0.97 (d) 0.06

(e) 0.0l



4  Copy and complete the table.
Fraction Decimal %o
2
s
0.8
70
3
4
0.65
85
6
23
0.06
4
5 Copy and complete the table.
Fraction Decimal %o
1
§
0.375
62.5
3
16
43.75
7
3
0.1565
3
7
6 Look at the fractions % and %

(a) Can you tell quickly which is the larger
fraction?

(b) Now express each fraction as a percentage.
Which one is larger?

(c) Express each percentage as a decimal.

Technology )7

Review online what you have learnt. Visit

www. mathsisfun.com/decimal-fraction-
percentage.html

Then have a go at the conversion game at
www. nrich.maths.org/1249

Can you score 4007

CONSUMER ARITHMETIC

9.4 Finding percentages
of amounts

Percentages are often used in everyday transactions.
For example,

Discount 5%

Tax 15%

In each case you have to find the percentage of an
amount to find the discount or the tax.

W

Find 75% of 20 oranges.

75% of 20 = 105 of 20
=12%20
=3x20
=8ixpx20=9x5-—15

So 75% of 20 oranges is 15 oranges.

J
A 10% cash discount is given on a table priced at
$1450.
How much is the discount?
Discount = 10% of $1450
10
= IIE X $1450
=15 X $1450
= $145
7

Exercise 9J

Work out:

1 (@) 15% of 100 soldiers
(b) 15% of 60 sailors
() 20% of $35
(d) 35% of 80 eggs
(e) 50% of 120 tigers
(f) 50% of 72 mangoes
(g) 60% of 40 flying fish
(h) 70% of 50 flamingos.
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__(

2 Find these percentages:
(a) 50% of $50 (b) 50% of $64
() 25% of $64 (d) 75% of $64
(e) 100% of $64 () 100% of $40
(g) 50% of $40 (h) 75% of $32

3  There are 25 children in class 2A and 20% wear
glasses.
How many wear glasses?

4  There are 60 members of the All Stars club.
50% prefer cricket, 30% football and the rest
baskethall. How many prefer each game?

(a) Find the cash discount for the
(i) blender (ii) stove.

(b) How much would a cash costumer pay for the
(i) blender (i) stove?

(=)}

Of 80 drivers stopped by police 20% did not have
licenses, 30% had defective lights and 5% failed
to observe a stop sign. Calculate the number of
drivers who committed each offence.

N

The gas tank of a truck holds 8 gallons when it is
40% full. How much does the tank hold when it
is full?

9.5 Buying and selling

The profit made when selling something can be
written as a percentage. This percentage is called the
percentage profit.

Jim bought a motorbike for $800 and sold it for
$1120. Find his percentage profit.

Actual profit = $1120 — $800

=$320
Profit as a fraction of cost price
_ 320 _ 40
T 800~ 100
Profit as a percentage = 40% )
In general
selling price — cost price
Percentage profit = 7 X 100%
cost price
Exercise 9K
1  Copy and complete the table.
Cost | Selling Percentage
Item | price price Profit profit
Shoes $80 $100
Table | $600 $750
Stove | $750 $1000
Glass $5 $6
Mat $3 $6
Dish $7.50 $10

- . (cheap) R —
| VANS FoR SALE!

Jim’s friend Tom bought an old van. It cost him
$8000. What percentage profit would he make if
he sold it again for:

(@ $8800  (b) $9600 () $10000




3 Sugar can be bought wholesale for $3.60 per
kilogram. What is the percentage profit if it is
sold for

(a) $4.05 perkg (b) $4.50 per kg?

4 Jones Johnson bought a new car for $80 000.
He sold it three years later for $20 000.
(a) What was Jones” loss?

(b) Write this loss as a fraction of the cost price.

(¢c) What was his percentage loss?

5  Alison Abraham bought a refrigerator for $2500,

What was her percentage loss if she sold it for:

CONSUMER ARITHMETIC

Exercise 9L

W

[=2]

I~J

|00

@) $2000 (b) $1500 (©) $2150?

Bert bought some furniture for $600 and sold it

for $720.

(a) Express his profit as a percentage of the cost
price.

(b) Express it as a percentage of the selling
price.

(¢c) Explain why these two answers are different.

Would you prefer to make a profit that was 10% of
the cost price or 10% of the selling price? Why?

Make up a flow chart that shows how to express
profit as a percentage of the selling price.

Calculating selling prices

If you know the cost of an item and the percentage
profit made by selling it, you can find its selling price.

Example 14

A craftsman makes a chair for $80 and sells it to
make a 20% profit on its cost price. What is his
selling price?

Profit made = 20% of $80
=2 X $80
=1 X $80
=$16

Selling price = cost price + profit
= $80 + 816
= $96 _/

In general

Selling price = cost price + profit

1  Using the method shown in Example 14, copy
and complete the table.
Profit as % Selling
Item | Cost price | of cost price price
Iron $70 25%
Chair $240 15%
Mug $3.60 10%
Vase 848 8%
Radio $220 9%
8 Selting price
=$290+20%*f§290
Jason sells his hi-fi for a 20% profit. If he bought
it for $290, what did he sell it for?
3 What is the selling price of a television made for
$1000 and sold at a 25% profit?
4 Workers in a glove factory earn $50 a week. The

management offers them an increase of 10%.

(a) How much would the workers earn if they
accepted the management offer?

(b) The workers want an increase of 15%.
How much would that give them?

A restaurant adds a service charge of 8% on to
every bill. What is the total bill if a meal costs:
(@) $40 (b) $65 () $9.50

Mr Samuel sells his car at a 30% loss. What is
his selling price if he bought it for $30 000?

Beverly buys six marbles for 60 cents. She sells
them to her friend for a 20% loss.

(a) For how much did she buy each marble?

(b) How much did she lose on each marble she sold?
(¢) What did she sell each marble for?
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Example 15

A television marked at $1400 is sold at a 15%
discount. What is the discount price?

Discount = 15% of $1400
= 5 X $1400
=$210

Discount price = cost price — discount
=$1400 — $210
=$1190

Davina buys a goat for $75. What is her selling
price for the goat if she sells it for: Exercise 9M
(a) aloss of 20% (b) aloss of 15%? 1 Find the discounted prices of the items shown

A car bought for $50 000 depreciates in value by below.

L]

20% each year. (@
(a) What is its value after one year?
(b) What is its value after two years?

DISCOUNT
on a,LLiua,rkC&

10 (a) Find the value of the car in Question 9 after
5 years.
(b) What would be its value after 5 years if the
depreciation rate was only 10%?

PRICES

SALE)

20/ Discount
on marked Frices

of JEANS

11 Under a new wage agreement workers of the (b)
Technical Services Union will receive a 5% pay
rise immediately, a further 4% in one year and a
further 3% in two years.
Davidson currently gets $280 per week.
What will his weekly wage be
(a) immediately after the rise
(b) in two years’ time?

Discounts and sales

20% DISCOUNT
ON ALL SALES!!

The amount that you subtract from a bill is called the
discount,

A discount is usually a percentage of your total bill.




3

What would be the selling prices of the items in
Question 1 if the discount was 30%?

The sign in Samuel’s paint shop reads:

WL f

spend S50 or more!

Mr Singh bought some paint and paint brushes in
Samuel’s shop.
Here is the bill he got.

6

CONSUMER ARITHMETIC

Here is a bill sent out by the Cool & Casual
Clothing Company, to Jane’s Shop in Ganges
Street.

(a) Copy and complete the bill.

THE COOL & CASUAL CLOTHING CO.

To: Mrs J Akin
Address: 401 Ganges St, Georgetown
Date: 20th January 2010

No. Article Price each Cost
12 | Lady’s dress $165.00 $1980.00
10 | Evening dress $315.00 $3150.00
24 | Lady’s blouse $115.25
10 Slacks $123.75

Total

Note: Customers are reminded that a discount of
10% is allowed for payment within 15 days of the
above date.

e o e s

s i,

(b) By what date must Mrs Akin pay this bill, in

I order to get a discount?
2.5 [c@d W é»as Mtz A24% (c) After discount, how much will she have to pay?
loss p pay
Th [‘éa 4é m”/”wuf 5400 (d) Why do you think some companies offer
B B M{/’MM J4-40 discount if you pay your bill quickly?
| 10-em ﬁﬂwﬂéﬁﬂdd/{ 960 7  Copy and complete these bills.
) ton whits Jpwif i (@)
Zﬂ/ /50 e TIME-OUT FASHIONS
% : 3/§ 70 Stock No. Description Value
'S 191 1 pants suit $82.50
- , 167 1 evening dress $125.00
a at does less o mean? = :
(b) Has Samuel calculated the 10% properly? > Lt e
(¢) How much does Mr Singh pay for his Total
brushes and paint? Less 5%
How much would you have to pay at Samuel’s - N Am_m.l.nt due —
paint shop, in Question 3, if your bill total was: R
(@ $205 (b) $84.15 (© $196.84 (b)
(d) $923 (e) $303.50 ) $416.03
. _ GENUINE AUTO-PARTS LTD.
Find how much you would have to pay on a bill LTVE® 1oovs oot et e $150.00

of $65 if a discount was given of either:
(@ 7%or (b) 9%

12% AISCOUNT ... -
Amount NOwW due........ooevueveiveiiieineiineieere e -

Ol
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8 Johnson’s sells floor tiles as follows:

137 X 13" tiles  $4.95
8" X 8"tiles $1.95

(a) Make a bill for Lambert Peters who buys
220 13" x 13" tiles and 60 8" X 8" tiles.

(b) Complete the bill if Johnson’s gives a 10%
discount on all purchases over $200.

(¢) How much money should Peters pay if
government sales tax is 3%?

Sales

Here is a shop window on Main Avenue. There is a
sale going on in the shop. This means the shopkeeper
is offering a discount on the usual prices.

103 OFF FVERYTHING

g o

;% . N o) |

Exercise 9N

1 Why do shopkeepers have sales?
Try to think of three reasons.

2  (a) What is the meaning of big reductions?
(b) What is the meaning of bargains?

3 Look again at the shop window. A 10% reduction
is given on all marked prices. Find the sale prices
of all the items in the window.

4 What would be the sale prices of the items in the
shop window if the discount given was 30%?

5 Gordon has a man’s clothing shop. In his sale,
he gives a discount of 22% on all selling prices.
Copy and complete the table below, for things on
sale in Gordon’s shop.

Item Usual price Sale price
Shirt jac $46.50
Vest $19.00
Trousers $54.00
Pairs of socks $12.50
Belt $14.50

If the cost price and the sale price are given, you can
work out the percentage discount.

e To convert a fraction to a percentage, you
multiply the fraction by 100%.

geFore 120
SALE PRICES 80

Find the percentage discount on the dress shown.
Discount = $120 — $80

= $40

Discount as fraction of cost price
_ 40 1
120 3

Percentage discount = % X 100%

=331%

J

Exercise 90

1 Calculate the percentage discount on these items.

(a) Ladies Shoes (h)

Before $ 200

Q Now $i40




watch
Bgfgr'e $560
Now IQO

N

Which is the better buy
9 CDs for $531.00 or
12 CDs for $768.00 with a 10% discount?

)

An insect spray is sold in 600 ml and 450 ml
containers. The 600 ml container costs $19.50 and
has a 10% cash discount. The 450 ml container
sells for $13.22. Which is the better buy? Why?

4=

Rampasand’s take away offers a 10% discount
for senior citizens, If a senior citizen paid $59.40
for a meal, what would he have paid if there was
no discount?

9.6 Loans and deposits
Loans

‘jtf, Pra wi a(ed,

Andy Paul wants to borrow $200 from his bank. He
has to pay back, though, more than he borrows. The
extra money is the fee or interest charged for the loan.

CONSUMER ARITHMETIC

The interest is usually a percentage of the loan.

fee. We charge

167 of the loan
as tnterest.

Example 17

Andy borrows $200 from the bank. If the interest
is 15% per year, how much interest will he owe at
the end of one year?

Loan = $200
Interest = 15% of $200
=2 % $200
=$30

So Andy will owe $30 interest.
Altogether he will owe $230.

Exercise 9P

1 How much interest would Andy have to pay at
the end of the year, if the interest on his loan of
$200 was:

(a) 10% per year
(¢) 7% per year?

(b) 20% per year

N

In Question 1 how much money must be paid
back altogether to the bank?

w

If the interest charged is 15% per year, how much

interest will Andy pay on year long loans of:
@) $100 (b) $500 (©) $5000?

Beryl wants to buy a washing machine for
$2500. Her bank charges 12% interest on loans.
How much will her washing machine cost her if
she pays the bank back after one year?

-

&

Alan needs $8000 to buy a piece of land.

If the bank’s interest rate is 10%, find the interest
payable on his loan

(a) after one year

(b) after two years

(c) after five years.
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6 Find the interest on the following loans: The fee that banks pay you when you lend money to
(a) $200 for 4 years at 15% per year. them is also called interest.
(b) $500 for 4 years at 15% per year.
(c) $1000 for 2 years at 15% per year. Exercise 9Q
(d) $3000 for 2 years at 12% per year. 1  How much interest will the bank pay Griffin if
() $4500 for 3 years at 9% per year. he deposits $200 and the interest is:
7 The interest rate at Scrooge’s Bank is 2% per (@) 3% per year (b) 4% per year
year. George has $1000. How long will he have (€) 5% per year?
to keep his money in the bank before he gets 2  The interest rate at the People’s Bank is 4%. How

$200 in interest? much will Celia have in the bank after one year

; - 5 if she deposits
@ Investigation )7 (@) $50 (b) $200 (© $250

‘ (d) $500 (e) $10000 () $50000?
(a) What does a bank do with the extra
money it receives as interest on loans? 3 Credance Credit Union offers a 5% interest rate
{b) Who can get loans from a bank? What on deposits. What interest will be given on a
are the conditions? deposit of $400 after
Go to a bank or credit union and find out. ) (a) one year
(b) two years
y
Putting money in the bank (c) five years?
e 4 Mr Munroe put $6000 in his bank. He withdraws
f:e;iﬂzd& " WTE A Mf 5 T it all four years later. How much does he
ofter fora year well give you withdraw if the interest is 4% per year?
o — $206
5 (a) Write down two reasons why people save
money in banks,
(b) Try to find out how banks use the money that
people deposit.
6  Debbie puts $500 in the First Street Bank.
. . Four years later her money is worth $600,

Andy’s brother Griffin has saved $200. He puts his (a) What interest did the bank pay her each
money in a savings account at his bank. This time year?
Griffin loans the bank $200. Now the bank has to pay (b) What was the bank’s interest rate?

Griffin interest on his loan.

ﬁ&;’ your fee
loan.
or our 5
| ::-q 3:{v¢ you 3%
of your depostt
as interesk.

@ Investigation )7

Find the interest rates on deposits and loans
in banks near where you live.

Are they all the same?

Which, do you think, is the best bank?
Explain why.

Discuss your answer with your friends.

To deposit money just means to put it in your account
at the bank.
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Currencies, of course, have different values. The
value of J$1.00 is different from US$1. The value
of a Barbados (Bds) dollar is different from an East
Caribbean (EC) dollar.

The exchange rate tells you the value of one
currency in terms of another. For example, the current
exchange rate between US and Jamaican dollar is

US$1.00 = 1$127.75

Exchange rates often change and to find the current
rate you need to go to a bank or check on the internet.

Example 18

ol

A BANR FJAMAICA 55000
%gﬂl}ﬂ < }:, Gﬁ*\ "'/_7 %5
: 5 e/ b
0 | L THOUSAN
0 ‘m\f\ DOLIARS L
' =/ (g, QUi v 83000
ﬁﬁ —5000

Different countries use different currencies to buy
goods in. For example,

Americans use the US dollar (US$)

Jamaicans use the Jamaican dollar (J$)

Indians use the rupee (INR)

Nigerians use the naira (NGN)

Trinidadians use Trinidad and Tobago dollar (TT$)

(B  Activity

e Make a list of the member states of
CARICOM.

e Identify the currency each state uses.

e In which countries can the US$ be used?

Change
(a) US$100 (b) US$5
to Jamaican dollars.
(a) US$1.00=1%$127.75
so US$100 = J$127.75 X 100
=J$12775
(b) US$5=1$127.75X 5
=J$638.75
7

It is often easier to use a currency converter to find
the value of monies in different countries. A simple
converter can be found at

www. google.com/finance/converter

Exercise 9R

1  Use the currency converter to find the value of
(a) USS$1 (b) 181
(© £l @ €1
in your own country’s currency.

2  Find the value of
(@) USS$250 (b) US$15
() USS$1275 (d) USS1400
in your country’s currency.

3  Use the converter to find the value of
(a) EC$200 (b) J$200
(¢) TTS200 (d) Bds$200
in US dollars.
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4  Convert

(=]

]

|00

(a) Bds$50 (b) Bds$7

(¢) Bds$815 (d) Bds$1214
to EC dollars, using the conversion rate
1Bds = 1.35 EC dollars.

Convert

(a) J$700

(c) J$23100
to US dollars.

(b) 1$6200
(d) J$416.15

(a) If EC$2.70 = US$1.00, find the value of
US$5 in EC dollars.

(b) How did you get your answer?

(¢) How would you change EC$100 to US
dollars?

(d) Use your calculator to find the value of
EC$25 in US dollars.

Given Bds$1.98 = US$1.00, use your calculator
to find the value of
(a) US$350

(c) US$801

in Bds dollars.

(b) US$72
(d) US$19.28

Using the exchange rate in question 7, convert
(a) Bds$300 (b) Bds$25

(c) Bds$6120 (d) Bds$7.36

to US dollars.

Exercise 9S - mixed
questions

1

Part of James Khan’s annual school report is

shown; it was sent to his parents last July. It shows

his marks in the tests at the end of each term.

Each mark is shown as a fraction of the full

marks for the subject.

(a) Can you tell quickly whether James’s History
marks improved over the year?

(b) Can you tell quickly which of the subjects he
got the highest mark in, during the first term?

(¢) Do you think this is a good way to show the
marks? Why?

Copy the report in Question 1, but this time show
all the marks as percentages.

Look at the report you completed in Question 2.

(a) Did James’s History marks improve over the
year?

(b) In the first term, which of his marks was
highest?

(¢) In which subject and which term did he get
his highest mark?

Could you answer the parts of Question 3
quickly? Do you think percentages are a good
way to show test marks? Why?

This notice is displayed in Mr Mulling’s shop in
Abaco Street.

SALE OF DRESSES!!!]
10% %” the marked price

SCHOOL REPORT
NAME: James Khast
g Marks

Subject 1st. | 2nd. | 3rd.

term | term | term
English ilf;'_g- _‘;;% _IZC%
Spanien SR
Integrated Science | o5 = %%7
; % | 84
History o2 2 | =

Attracted by the notice, Melinda chooses a dress
in the shop. The price marked on it is $20.

(a) What does ‘off” mean in the notice?

(b) What is 10% of $20?

(¢) How much will be taken off the price?

(d) What will Melinda have to pay?

Copy and complete the table of sale items in
Mr Mulling’s shop.

Marked 10% of

price marked price Sale price
$50 85 $45
$80 88 $72
$20 $2

$250

$180
$30
$10
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This notice appeared in the Yellow Elder
clothing factory where Janice works.

Janice earns $60 a week for her job there.

(a) What is 5% of $60?

(b) What will be her new wage per week, from
Ist April?

Civil servants get 7%
wage hike

(a) What would be the new monthly salary of
these civil servants:
(i) aclerk who earns $900 per month,
(ii) a teacher who earns $2500 each month,
(ifi) a permanent secretary who earns $3000
per month?
(b) Who got the biggest dollar increase?

A tin of beans normally weighs 450 g.

A new tin holds 209% more.

(a) What is the weight of the new tin?

(b) What should be the price of the new tin if the
original tin of beans sold for $4.80?

10
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Use a currency converter to convert:
(a) US$200 to Jamaican dollars

(b) EC$50 to US dollars

(¢) TT$750 to Barbados dollars

(d) Bds $900 to Euros.

11 Serena has EC$1750. She travels to Barbados

where she spends Bds$1045. How much money
does she have in EC dollars?
(Use a currency converter to assist).

12 (a) What is the cost of a refrigerator priced at

$2000 if a sales tax of 3% is charged?
(b) How much would the price rise if the
government increased sales tax to 5%?

13 At the Vacation Inn the rates are advertised as:

||_1

Double room $150
Single room $120

(a) What would be the bill for Alan St Ville
who stays one night only and there is a 10%
government room charge and a 5% service
charge?

(b) What would be the bill for Mr & Mrs
Trotman if they stay for 3 nights
and the same charges apply?

The value of a car depreciates by 10% each year.
James Burton buys a new car for $50 000.

What will the value of the car be after:

(a) one year

(b) two years

(c) three years?
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Example 1
Which is the best buy?

12 oranges for $7.20
or 8 oranges for $5.20?

Infirst case 1 orange costs $7.20 + 12 = $0.60
In second case 1 orange costs $5.20 + 8 = $0.65
So 12 oranges for $7.20 is the best buy.

Example 2
Write:

3
(a) g as apercentage
(b) 0.75 as percentage
() 65% as a fraction

3_3 _300
(a) 8~8X100%— 3 %
=37.5%
(b) 0.75 = 0.75 X 100%
=75%
_65_13
) 65% =1055=3g
Example 3
Find:
(a) 5% of $40 (b) 15% of $8
3
5 A5
= 15% of $8 =~ X 8§
(8) 5% of $40 = 52X 40 (b) 15% 0 $8 00
2 g
A =20
=$2 T
10
=$1.20

Example 4
A new ‘Sizzler’ CD costs $70.
If it is sold for an 8% discount, what is its sale price?
Discount = 8% of $70
8
56
10
= $5.60
Sale price = list price — discount
=$70 — $5.60
= $64.40

Example 5
What is the interest on a deposit of $5000 which
remains in a bank for 3 years at an interest rate of 4%?

Interest after 1 year = 4% of $5000

. =
= Top X $5000 = $200

Interest after 3 years = $200 X 3 = $600

Example 6
Given US$1.00= EC$2.71, what is USS40 in EC
dollars?

US$40=EC$2.71 X 40 = EC$108.40

Exercise 9

1 Ineach case, identify the better buy and
give reasons for your answer.
(a) 60 apples for $96.60
or 110 apples for $178.20
(b) 750 g of soap powder for $24.00
or 1 kg of soap powder for $31.00

2 Copy and complete the table.

Percentage Fraction Decimal

38%

|

0.02

3 Find:
@ 10% of $50 (b) 20% of $10
(©) 50% of $8 (d) 5% of $60
(e) 15% of $80 (f) 1% of $50
(2) 3% of $50 (h) 8% of $25

4 Copy and complete the table.

Item Cost price | %profit | Sale price
Iron $190 5

TV $1350 3

Camera $850 $900
Calculator $125 $160
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Application 9 7  Stephenson borrows $12 000 from his Credit
5 A government offers its teachers a 3% salary Union which has an interest rate of 9% on loans. If
increase. What will be the new salary of a he intends to pay back the loan over 5 years, find:
teacher who currently earns (a) his total interest pay ment
(a) $20000 (b) $34000 () $41500? (b) the total amount he has to repay
(¢) how much he should pay back each month if
6 The Peoples Store has a sale. Find the sale price he pays in equal installments.
of the items marked below.

8 Dana flies to New York from Kingston, Jamaica.

@ CD Player Her ticket costs US$480. In New York she
$370 I spends US$1050.
8% off! (a) How much money in Jamaican dollars does
she need?

(b) If she changes J$250 000 to US dollars, how
much change will she have left from her
vacation?

(Use a currency converter to help you)

(b) What would be their actual sale price if a @ 2
15% value added tax (VAT) had to be added? \*lg‘- SUpport Website

Additional material to support this topic can be

found at www.oxfordsecondary.com/
9780198425694

You should know ... Check out
1 Profit = selling price — cost price 1 Find the profit or loss.
(a) Car bought for $75 000 sold

for $50 000.
(b) 12 bags of sugar bought for
$95 each, sold together for

ki

$1200.
Radio cost price $96  Selling price $120
Profit =$120 — $96
=$24
o
2  Per cent means out of a hundred. 2 (a) David got 85 out of 100
% can be written as 25% in a test. What is this as a
percentage?

(b) 90% of the class were
present for their exam, W hat
percentage were absent?

>

=
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Q

.
3 How to write percentages as fractions or decimals.
36% = 5= 0.36
2= 2% 100% = 60% = 0.6
'
4 How to find a percentage of an amount.
15% of 80 oranges
15
= 100 % 80
_3
= 35X 80
=3 X3 X 80
=3xX4
= 12 oranges

5 How to find the cost price or selling price if you know the %
profit or % loss.
For example:
A salesman buys a watch for $60 and sells it for a 25% profit.
What is his selling price?
Profit = 222% of $60
= 105 X $60
= £ X $60
=315
Selling price = cost price + profit
=$60 + $15
=375

B
6 How to use a currency converter to change one currency into

another.

For example:

Given US$1.00 = Bds$1.98,

what is Bds$400 in US dollars?

Bds$400 = US$400 + 1.98

= Bds$202.02

3 Copy and complete.

Fraction | Decimal | Percentage
4
5
0.45
70%
3
8
4 (a) Find:

(i) 10% of $600
(i) 15% of $20
(b) A radio marked $95 is
reduced by 20% in a sale.
(i) How much was taken
off the price?
(ii) What was the sale
price?

5 Copy and complete.

Cost |Percentage | Selling
Item price profit price
Stove $1500 10
Computer | $6000 15
Clock $75 5

6 Use a currency converter to
change

(a) 1$2000

(b) J$17 500
(©) EC$4000

(d) Bds$300
into US dollars.
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7  Discount is the amount you subtract from a bill.

20% DISCOUNT

Discount on iron = 20% of $105

Sale price

~

=22 X £105 =
=$105— $21
= $84

5210
T = $21

= marked price — discount

7 (a)

(b)

A store gives 5% discount
on items. What is the cost
of a dining set marked at
$1250?

What would be the price of
the dining set if a 3% sales
tax was then added?




@ Representing information

Objectives

v
v
v

learn ways to collect and record data
construct and interpret frequency tables

924 in March Sales

1024 in April | |$

216::'521“46"' Jaw Fele Mar hpe Pad Jeme
?

Now I see what

represent and interpret data in the form of s he’s taling
pictures and charts £
v choose and use suitable scales for charts
v find mode, median and mean from raw data
v identify and represent points on a graph
What's the point?
What is your favourite TV programme? Which
foods do you prefer? Which soap powder washes
whitest? To answer such questions advertisers
and market researchers carry out surveys. To
illustrate their results they use graphs and charts.
Before you start
{ :
You should knowv ... Check in
=
1 How to read information from a table. 1 (a) What is the lifespan of a
— : . Dominican man?
Countf-y Dominica| Grenada | St Lucia | St Kitts (b) How much longer do
Male lifespan Grenadan women live than
(years) 75 69 67 64 Grenadan men?
Female (c) People from which country
lifespan (years) 81 74 74 70 live longest?
The life span of a St Lucia woman is 74 years.
>
2  How to find fractions of an amount. 2 Find:
For example: (@) iof 12 (b) gof 12
2of 15=2x30f15=2X5=10 © of60 (d) 5of 56

How to plot points on a grid.
For example, you plot the points
(0, 2). (1, 3) and (2, 4) and join them up like this:

the point (2, 4) means
VRN

2across 4 up

—_— kW

1234

3 (a) Plot these points on a grid
and join them up:
(1,0)(1,2)(3, 1) (1,0)

(b) What shape have you
drawn?




10.1 Collecting and
recording data

You wish to find out from your classmates which of
these traditional Caribbean dishes is their favourite:

chicken & rice §peas

Curried goat § plain rice

Ackee § cool fish with boiled banawnas
Flying fish § cow-con

How would you obtain the information?
You could:

e ask each classmate individually
e pass around a sheet with the dishes listed and ask
each classmate to tick one of them

@ ask for a show of hands.

» Which of the methods listed above would
you use to collect information from your
class about their favourite dish?

Activity

o Give reasons for your choice.

@ Discuss your answer with a group of
friends.

@ How would you collect data about the
amount of time they spend on homework

each week?

=4

Types of data

‘Whichever method is used, data or information is
being collected.

There are two basic types of data:

@ discrete and
@ continuous.

Discrete data can only take on definite values.
For example:

shoe sizes — size 1, size 2 etc.

gender — male, female

colour — red, yellow, blue etc.

REPRESENTING INFORMATION

Continuous data can take on any numerical
value.
For example:

your height

your weight

In this section we will mainly look at ways of
showing discrete data.

Recording data

A useful way of collecting and recording discrete
data is to use a frequency table.

A frequency table is a table which lists items and
records how often each item occurs. A tally is usually
used to count the items.

For example, look at this frequency table:

Item Tally Frequency
Chicken il 4
Curried goat I T
Ackee THE THL TN 16
Flying fish L LI 13

GOIE

M represents 5 classmates.

The frequency column gives the total of the tally marks.

Represent the following numbers using tally
marks.

@ 2 (b) 9 @© 15 d) 23
(@ 2—Il

(b) 9 — M Il

(© 15—l M M

(d) 23 — M0 N0 ML LTI

Exercise 10A

1 Identify which of these are discrete and which
are continuous.
(@) your age
(b) your eye colour
(¢) your last test score
(d) the distance around your waist
(e) your favourite drink
(f) thetime it takes you to bathe
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REPRESENTING INFORMATION

2 State the numbers represented by each of the (a) Measure the distance from your elbow to the
following tallies. tip of your forefinger in centimetres.
(a)
(b) MU TNC TN 1T
(© M M
() MUTHE THC BRTHE T
3 The heights of a group of children are measured
in cm. i
139 138 142 136 142 . |
142 136 138 139 141 f i
142 136 136 139 143 ' '
136 143 138 141 142 (b) Collect similar results from the rest of your
141 142 142 138 142 s
g W2 Wl e 194 (c) Copy and complete this frequency table of
Copy and complete the frequency table: your results.
Height (cm) Tally marks Frequency Arm length (cm) Tally Frequency
136 M| 6 15-19
138 20-24
139 25-29
141 30-34
142 35-39
143 [ 2 40-44
45-50
4 Find out the number of students who were absent
from your class each day last we?k. & (d) Which arm length is the most common?
Use tally marks to represent the information in a (€) What is the longest arm length?
frequency table, What is the shortest?
5  Collect information from your classmates about Repeat Cuestion 7 buithis time measure the
their faVOLlltlte game out of: distance from your knee to your foot.
football, cricket, baseball, basketball and
hockey.
Record the information in a frequency table. 2 <— Knee
6  Go to any place where traffic passes. Use tallies X

to record the number of each type of vehicle
(car, truck, bus, bicycle, taxi, motorbike)

that passes by during 30 minutes.
Record the information in a frequency table.




@ Investigation

1 Toss a coin 100 times.

Record the number of times it lands
either on heads or on tails.
Copy and complete the frequency table.

Face
Head
Tail

Tally Frequency

REPRESENTING INFORMATION

OIE

K<)
On what day were most students absent?
The chart that follows shows some of the
information from the table.

(a) On a sheet of paper make a larger copy
of the chart below.
If you have plasticine use the plasticine
to make the little *. Stick them on

your sheet. If you have no plasticine,
draw the figures with coloured pencils

or crayons.
What do you notice?
Compare your results with your friends. Form 1A : students absent last week
2 Throw a dice 100 times.
Record the number of times each digit Monday =
appears. e
Copy and complete the frequency table. Tuesday 7S
Face Tally Frequency Wednesday
1 Thursday
2 Friday
3  represents I student
yil
5 (b) Complete the chart to show the rest of
the numbers from the table.
2 J
What do you notice?
Compare your results with your friends. The chart you just made is called a pictograph.
e A pictograph uses pictures or drawings to
10.2 PiCtOgr‘aphS represent discrete data.
When people collect information, they try to show it .
in a way that everyone will easily understand. Exercise 10B
T Represent the information from the tables
— in Questions 3 and 4 of Exercise 10A on a
Activity )— pictograph.
; o 2 The table shows the favourite sports of the
You will need plasticine or crayons or students in Form 1B of Portsmouth Secondary
coloured pencils. Sihiobl.
The table shows the students absent in -
David's class at Portsmouth Secondary Nethall | Footballl] Cricket ['Wolley-ball
School last week. 13 10 19 9

Day Mon | Tue | Wed | Thur | Fri

Number
absent 2 3 5 1 7

Show the information on a pictograph.
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REPRESENTING INFORMATION

Cakes sold last week

Monday

SRS

Tuesday ﬁ

Wednesday @) fa) 63 &)

Thursday  EIEIEIEIEIED
Friday SISl

Sawrday PHGOOGO®

ﬁ represents 7 cakes

Make a table to show how many cakes were sold
each day last week.

Days Mon | Tues | Wed | Thur | Fri | Sat
Cakes sold | 35 7 28 | 42 | 35 56

A drawing of 1 cake represents 7 cakes.
A scale of 1 to 7 has been used.

A scale tells you the number of items each
symbol represents.

Every pictograph must have a scale.

Exercise 10C

1

The pictograph shows how the students in Form
1A of Portsmouth Secondary School travel to
school every day. The pictograph is not complete

L
because it does not say what each A represents.

How Form 1A students come to school

car %%%3
Bus ut e Tl

Bicycle 51\ i fr\

wak 2232222233

(a) 20 students in Form 1A travel by car every day.

What scale has been used in the pictograph?

(b) What should be written at the bottom?

(¢) Write down the number of students that walk
to school, cycle to school, and go to school
by bus every day.

The pictograph shows the pets kept by the
students of Form 2 at the Little Valley School.

Dog % % :_i % % % % x f
Cat A K n koA
Bird Sk ok
Other b bl A
¢ represents I student

(a) How many students kept a cat as a pet?

(b) How many students were in the survey?

(¢) What fraction of the students kept a bird
as a pet?

The activities chosen by Form 3 students are

shown in the pictograph.

kAR K

5% &5
Painting %% % %%

xR

Woodwork

Sewing

Cooking

£ represents 2 students

(a) How many students chose painting?
(b) Which was the least popular activity?
(¢) How many students were surveyed?

The favourite subject of some students is
represented in the pictograph:

Rk
o
Geography /% %

F 4R

Mathe matics

>to

English

History

/9\ represents 5 students
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(a) How many students like History the most? 10.3 Bar g raphs
(b) Which is the most popular subject?

(¢c) Which is the least popular?
(d) How many students were surveyed?

Sometimes it takes a lot of time to draw the pictures
for a pictograph. A bar graph is quicker to draw.
In a bar graph, a small square is used to represent the

5 Here are the numbers of students in the first two object, instead of a picture. Bar graphs are sometimes
years of Tranquillity School. called bar charts or block graphs.
Form 1A | 1B | 1C | 2A | 2B | 2C
Number T
of students | 40 | 35 | 45 | 45 | 40 | 40 , Activity )7
You will n r r, colour
(a) How many students could a * represent? ou } et o ed. e et
() Mike a gich b forthetab pencils or crayons, scissors and gum.
AR NIRRT DRI, Look again at the table in the Activity on
6 In a basketball tournament for a special trophy, page 225.
thesscores-were: Day Mon | Tue | Wed | Thurs | Fri
Eagles 44 goals Number| 2 | 3 | 5 | 1 7
Ravens 32 goals absent
Guynettes 56 goals
Surinayas 48 goals The bar graph (started below) uses a square
GD.F 52 goals to represent each student in the table.
(a) What OIE)JBCt could you use to represent goals Mok TA - rtadeits shseit ozt week:
in the pictograph?
(b) What scale could you use?
(c) Draw a pictograph to show the scores. Monday L]
7  Find out the population of each of the following Tuesday (rm
Caribbean territories. Draw a pictograph to show Wednesday
the information.
Trinidad and Tobago Jamaica Thursday
Guyana Barbados =
Grenada St Lucia Sy
& represents 1 student
What scale did you use?
8 Tim Bembo is a fisherman. His weekly catch, Copy the bar graph. Cut squares from sguared
over six weeks, is shown. paper and use coloured pencils or crayons to
colour them. Stick them down on your bar
Week Ist | 2nd | 3rd | 4th | 5th | 6th graph to represent the students. Complete
Kilograms the bar graph for the rest of the table.
(kg) of fish -/
caught 150 | 140 | 130 | 110 | 150 | 130
(a) What symbol would you use to represent his ® A bar graph uses bars of different lengths to
catch? represent data.

(b) Draw a pictograph to show the information.
(¢) Can you think of another way you could
show the information?
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Exercise 10D
1  The bar graph shows the favourite colours of the
students in Form 1A.

(@) On squared paper, draw a bar graph,
like the one in Question 1, to show this
information. Use a coloured pencil to shade
the squares.

A (b) Which subject is the most unpopular?

3 The bar graph shows the day of the week on which

some students have their birthdays this year.
Some student’s birthdays
5
E
£ 4
v
— o E 'g
= 3
i
i ] [=]
g 2+
R E
] =1 o o =
2 £ § % % & 2 z 1
e g = 3
) A 0
T & 7 F ZF 2 7
D represents | student = k=] ke = = 9 =
P=] =2} o o7 = Pt o
§ ¢ ¢ 5 [F =5 5
s & § £ : @
(a) Which colour is the most popular? %’ & =

How can you tell?

(b) Which colour is the least popular?
How can you tell?

(c) The same number of students like two
different colours.
What are the colours?

(d) How many students were questioned?

(e) List the colours in order of popularity,
starting with the most popular.

(f) Copy and complete the table below for the
information in the bar graph.

Use the bar graph to answer:

(a) How many students have birthdays on a
Saturday this year?

(b) How many students have birthdays on a
Sunday?

(¢) On which day have most students got a
birthday this year?

(d) Can you explain why there is no need to
write what each square represents, at the
bottom of this graph?

Tavourite 4 (a) Find out the birthday month of each of the
Color Blue | Pink | Green | Orange | Red students in your class. Fill in a table like
Nimiber oF this one.
students
Birthday month | Number of students
2 The table shows the subjects that students in ey
Form 1C like the least.
February
Subjfect Number of students March
English 6
Spanish 7 i s
Maths 10 (b) Which month is the most popular for your
History 5 class?
Geography 6
PE. >
Science 3




(¢) On the squared paper, make a larger copy of
the bar graph started below, to show all the
months of the year. On your copy, fill in the
information from your table.

Some student’s birthday months

Number of students

Jamuary
February
March
April
May
June

5  Form 3A were asked to choose their favourite
radio programme out of’
Record Request, Meet the Stars, Story Time,
Sport Special and Reggae Review.
The table below shows how they chose.

REPRESENTING INFORMATION @.

D

Draw a bar graph to show this information

How Form 2 students
come to school

Number of students
5

Bus
Car
Bicycle
Walk

Each square represents 10 students.

Favourite programme | Number of students
Record Request 7
Meet the Stars 5
Story Time 7
Sport Special 9
Reggae Review 8

(@) Which progamme was the most popular?
(b) Use squared paper to show the information
in the table as a bar graph.

Example 3

The table shows how the Form 2 students in
Radley High School come to school every day.

Means of transport Number of students
Bus 70
Car 40
Bicycle 20
Walk 80

Exercise 10E

1 The occupations of mothers of students at Little
Rock School are shown in the table.

Occupation Numbers of mothers
Teacher 70
Farmer 100
Office worker 120
Clerk 80
Housewife 90

What scale should you use to show the data on a
bar graph?

2 The table shows the shoe sizes of the Form 1C
students in Radley High School.
Shoe size Number of students
1 6
1
iz 12
2 15
23 6
3
o
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(a) How many students could you represent by
each square in a bar graph?

(b) On squared paper, draw a bar graph to show
the information in the table.

(c) What scale did you use in your bar graph for
the number of students?

The table shows the favourite sports of the
students of Form 2 in Radley High School.

Favourite Sport Number of students
Rounders 35
Football 60
Netball 10
Cricket 50
Athletics 25
Basketball 30

(a) On squared paper draw a bar graph to show
this information,

(b) What scale did you use in your bar graph for
the number of students?

(¢) Which sport is the most popular?

The bar graph shows the number of cakes
sold in the Radley High School kitchen
each day.

Number of cakes sold in
school kitchen

40

20

10

Number of cakes sold

'Mon Tue Wed Thur Fri

(a) How many cakes were sold on Monday?

(b) How many cakes were sold on Friday?

(¢) How many cakes were sold during the
week?

(d) If each cake costs 10 cents, how much money
was taken in the week?

e

You can draw bar charts using Microsoft \Word.
Use the data from Question 1 of Exercise 10E.
On the Word menu click on Insert then Chart.

On the pop-up spreadsheet type the data
from Question 1.

Repeat for other questions in Exercise 10E.

The bar graph shows the approximate population,
in millions, of some Caribbean states.

Population of some Caribbean states
A

10

Population in millions
=

2
0 =S
= o =]
g g £89% 8 &
= O ZMEE E 3B
A 28 3 03
o = %
= =
@ @

(a) What is the population of Haiti?
(b) What do you think is the population of
Guadeloupe?

Technology

) S—

Occupation
140
120
100
80 -
6l — 1 =l — [0 Occupation
40 - — -
20 =
0
g 5 # &
= - i) =
i & F ° :
& 2
<]

4




10.4 Pie charts

Another way of showing information is on a pie chart.

Example 4

The circle below is a pie chart. It shows how a
boy spends $12 pocket money.

Work out how much he spends on each item and
how much he saves.

The circle represents the total amount of $12.
It is divided into six equal sectors.
So each sector is worth é of $12 = $2.

He spends 2 X $2 = $4 on sweets.

He spends 2 X $2 = $4 on marbles.

He spends 1 X $2 = 82 on cake.

He saves $2.

/

® A pie chart uses a circle divided into sectors to
represent discrete data.

Exercise 10F

1  This pie chart shows how a

girl spends $16.

(a) How many sectors are
in the pie chart?

(b) How much is each
sector worth?

(c) Copy and complete
the table.

REPRESENTING INFORMATION

This pie chart shows how Susan spends

her day.

sleeping

(a) How many equal sectors are in the pie chart?
(b) How many hours does each sector

represent?

(¢) Copy and complete:

Where money goes | Sweets | Savings | Books

Money spent ($)

House Eating +
Activity | Sleeping | work School | Washing | Playing
No. of
hours
2 (a) This pie chart shows how Mr Williams

spends his weekly wage of $2000.

household items

(i) How many sectors are in the pie chart?
(ii) How much is each sector worth?

(b) Copy and complete the table to show how
Mr Williams spends his weekly wage of

$2000.
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Where

money Household

goes Savings | Rent | Food |  items Entertainment
Money

spent ($)

(¢) Draw a bar graph using the data from the
table.

(d) Draw a pictograph using the data from the
table.

Drawing pie charts

You will need a protractor and a pair of compasses.

The table shows how 80 students travel to school.

Means of

transport Walk | Minibus | Car | Bicycle
Number of 40 20 10 10
students

Draw a pie chart to show this information

Fraction of students walking = % = % = %

Fraction of students coming by minibus

= of students
wallk, sp i-
of ple represents

The whole circle represents the 80 students.
Divide the circle into 8 equal sectors. Each sector
represents 80 + 8 = 10 students.

Ep I
TRTE T4
; : 0 _1
Fraction of students coming by car = g7 =¢
; : . ~o_1
Fraction of students coming by bicycle = &5 =

Exercise 10G

1 The pie chart shows the favourite fruits of some
students.

(a) How many equal sectors are in the pie chart?
(b) What is the favourite fruit?
(¢) What fruit is liked least?
(d) What fraction of the students chose
(i) mango (ii) plum?
150 students were questioned.
(e) How many students were represented by each
sector?
(f) How many students preferred
(i) pineapple (ii) melon (iii) orange?

2 The table shows the number of letters a school

receives each day.

Day Mon | Tues | Wed | Thur | Fri

Number
of letters 3 10 15 5 5

J

(a) How many letters does the school receive

during the week?

What fraction of letters are received on

(i) Monday (i) Tuesday

(iii) Wednesday?

(¢) Into how many sectors should you divide

a circle in order to draw a pie chart for the

information in the table?

How many letters will be represented by

each sector?

(e) How many sectors will represent the number
of letters received on Wednesday?

(f) Draw a pie chart to show this information.

(b)

d



3 The table shows the number of cars sold each
year by Cheap motors.

Year 2005 | 2006 | 2007 | 2008 | 2009
Number of
cars sold 100 | 200 | 200 | 300 | 400

(a) How many cars were sold between 2005 and
20097

(b) What fraction of the cars were sold in
(i) 2005 (ii) 2008 (iii) 2009?

(¢) Into how many sectors should you divide the
circle in order to draw a pie chart?

(d) How many cars will each sector represent?

(e) How many sectors will represent the number
of cars sold in 2008?

(f) Draw a pie chart to show this information.

4 The table shows the favourite type of music in a
class of 24 students.
Type of
music Reggae | Soul | Calypso | Cadance | Soca
Number of
students 9 3 6 3 3

(a) Draw a pie chart to show the information in
the table.

(b) Draw a bar chart to show the same
information.

(c) Draw a pictograph to show the information.

(d) Which method of showing the information is
the easiest to read?
Why?

5 (a) Which method of showing data do you
prefer? Explain why.
(b) When may it be better to use (i) a bar chart
(ii) a pictograph (iii) a pie chart to show data?

| T—

Pie charts are easy to create using Microsoft
Excel.

Use the data from Question 2 of Exercise
10G. Type in the table in the spreadsheet.
Highlight the table and click on Insert then Pie.
The pie chart will then appear! Use Excel to

Technology

check your pie charts in Exercise 10G.

4
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10.5 Looking at averages

Instead of using pictures or charts to show data, it is
often useful to describe the data with a single value.
An average is a single value that describes a data set.

There are three types of average:

e mean
® mode
e median.

Which one to use depends on the circumstances.

The mean
This is what many people mean by the word average.

To find the mean of a data set add all the values and
divide by the number of values.

That is
sum of the values
total number of values

Mean =

For example, in the cricket series West Indies against
England in the Caribbean in 2009, the batsman
Ramnaresh Sarwan scored

107, 94, 106, 291, 14, 14
in six test innings.
sum of scores
number of scores
_107+94+ 106 +291+ 14+ 14
6

Sarwan’s mean score =

626
= T =1043

Exercise 10H

1 Aldie rolled a die four times. His scores were
4.1,5,2
What was his mean score?

2 Aaron picked six pea pods. The numbers of peas
in the pods were
7,8,10,5,6.6
(a) How many peas did he get altogether?
(b) What was the mean number of peas in the
pods?

3 Brenda bought five packets of sweets. The
numbers of sweets in each packet were
28.32,29,31.30
What is the mean number of sweets in a packet?



REPRESENTING INFORMATION

The Super Wood Match Company does a control
check of its match boxes. The numbers of
matches in eight boxes were found to be

48, 52, 52, 51, 49, 47, 53, 48

What is the mean number of matches per box?

 S—

Which West Indian batsmen would you
choose for the next test match?
Go to

www.espncricinfo.com

Technology

Enter the names of your top West Indian
batsmen, and find their last 10 test scores.
Based on their averages (means) choose
your batting line up!

Repeat to find the best bowlers.

Now choose your team!

Do you agree with the selectors?

Discuss your results.

The mode and median

The mode is the data value that occurs most often.

Example 6

In one morning ten pairs of shoes were sold at
Better Fit Shoe Shop. The sizes were:

6,7,7,5,8,9,8,9.9,5
What was the modal size?
2 size 5
1 size 6
2 size 7
2 size 8
3 size 9 were sold.
Size 9 is the most common. The modal size is 9. )

The median is the middle value of a data set.

To find the median you need to put the data in order
of size.

Example 7

Find the median of
(a) Testscores 3, 8,4,5,9
(b) Temperatures 16°, 23°, 20°, 18°, 17°, 25°
(a) Test scores in size order are
3,4,(5,)8,9
The middle value is 5.
The median test score is 3.
(b) Temperatures in size order are
16°, 17°, 285, 95°
The two middle values are 18° and 20°,
The median is half way between: 19°,
Hence median temperature is 19°,

Exercise 10l
1  The heights in centimetres of five flowers were
12cm, 7ecm, 6 cm, 11 ecm, 11 ecm

(a) What is the modal height?
(b) What is the median height?

2 The shoe sizes of 8 students were
8.6,4,6,0,7.9,10

(a) What is the modal size?

(b) What is the median size?

(c) Which of the two results would be more
useful for the manager of a shoe store? Why?

3 The temperatures at Piarco Airport in Trinidad
on six days were

21°C, 23°C, 19°C, 25°C, 25°C, 24°C

(a) What was the median temperature in that
period?

(b) What was the modal temperature?

4  Find

(a) the mode (b) the median for each of these

data sets:

(i) $30, $15, $10, $30, $60

(ii) 10cm, 25¢cm, 16cm, 42¢cm, 25¢m, 40 cm,
50cm

(iii) 1.2 kg, 2kg, 4kg, 8.1kg, 9kg, 2kg

(iv) 13km, 9.4km, 6.8 km, 12km, 5.8km, 94km,
I11km, 7.2km




5 A student has the following maths quiz scores:

5,7,4,9,6,4.8, 10

(a) What was her
(i) mean score
(ii) median score
(iii) modal score?

(b) Which of these averages best represents her
performance? Give reasons.

(¢) Given that the range is the difference
between the highest and lowest values of a
data set, what is the range?

6  The heights of ten students in centimetres are
152, 160, 148, 172, 165
148, 154, 158, 163, 166
What is the
(a) mean height
(b) median height
(¢) modal height
(d) range?

7 The shoes sizes of 20 students in a class are
shown in the frequency table.

Shoe size Frequency
3 1
4 1
5 4
6 6
7 5
8 3

(a) What is the range?
(b) Find:
(i) the modal size
(ii) the median size
(iiii) the mean size.

8 The number of students absent from Form 1-4
last week is shown in the table.

Day Mon | Tue | Wed | Thur | Fri
Number

absent 2 3 1 3 5
(a) Find:

(i) the range
(i) the mode
(i) the median
(iv) the mean.
(b) Which of these statistics may be of most use
to the class teacher? Give reasons.

REPRESENTING INFORMATION
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(@) In a group of five students, measure their
(i) height
(ii) waist
(iii) head size
(b) In each case find the
(i) median
(ii) mode
(iii) mean
(iv) range
for each measurement.
(¢) Write up your results and present them to the

class.

Activity

o Make some body measurements for
some boys and girls, for example weight,
arm length, shoe size.

o Find the mean, mode and median for boys
and girls.

o Draw bar charts to illustrate your findings.

e Present your results to the class.

4

Activity )—

You will need 30 straws, 30cm of scotch or
masking tape and a marble.
Your task:
Build the tallest tower you can with straws
that can support a marble at its top.

e Measure the height of your tower in

centimetres. o

W)
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o Make a frequency table of the heights of
the other towers in your class.
e Find the
(a) mean height
(b) median height
of the towers.
o Which towers were the tallest?
®» How were they designed?

e What conclusions can you draw?

J

10.6 Coordinate graphs

Another way of showing information is on a
coordinate graph, which is drawn on graph paper.

The table shows the cost in dollars of buying T-shirts.

Number of
T-shirts [l 2 [ 4 (sl 6 [

Costindollars | 5 | 10 | 15 | 20 | 25 | 30 | 35

Instead of shading squares and drawing a bar graph
you use dots or points.

The points are: (1, 5) (2, 10) (3, 15) (4, 20) (5, 25)
(6, 30) (7, 35).

The cost of T-shirts

These two 35 w‘l‘
lines ave
called axes | & 30 . :
2 b 1
= & |
S |
@ ® |
Q
o I :
|
T |
o 1
01 2 3 4 5 6 7

Number of T-shirts
You can see that 7 T-shirts cost $35.

Showing information by points on a graph is often
called plotting a graph.

@ On acoordinate graph the information is
represented by a series of dots which connect

the number on one axis with the corresponding
number on the other axis.

@ The horizontal axis is often called the x-axis.

® The vertical axis is often called the y-axis.

)7

Practise using coordinates by visiting the site

Technology

www.interactivesites.weebly. com/
coordinates.html

Play some games!

Exercise 10J

1  The graph shows the total number of students
absent in Form 1 each week, for the first ten
weeks of term.

Number of students absent

in Form 1

12 ®
s 11 ]
310
=
[<=
2 ° o
R AR
2 ° @
b ® e o
5
g
=
Z

O =W ROy -] 0D

012345678910
Week of term

Look at the graph carefully. You will see that in

the 4th week of term 7 students were absent.

(a) How many students were absent in the
3rd week?

(b) How many were absent in the 9th week?

(¢) In which week were 11 students absent?

(d) Which week had most students absent?
Suggest a reason for this.

2 John Manger owns a bicycle shop. The graph

shows the number of bicycles he sold in each of
the twelve months last year.



Bicycles John Manger sold

v S

Number of bicycles sold
P - -

=

0O 1 2 3 4 5 6 7 8 9 1011 12
Month of the year
(a) How many bicycles did he sell in the 6th month?
(b) Copy and complete the table, to show the
information in the graph.

Month 1{2(3(4]|5|6(7(8|9|10(11|12

Number of
bicycles sold

(¢) What scale has been used on the vertical axis?

3 Diane is training to be a secretary. She does a
typing test every week. The table shows how fast
she could type in the first eight tests she took.

Test 112(3|4|5(|[6]|7]|38
Number of
words per
minute 10 [ 10 [ 152025 |35(45] 55

Some of the information from the table is shown
on the graph that has been started.

Diane’s typing scores
60 |
55
50 |
45 |
40 |
35 |
30 |
25
20 |
15 | ®
10 | o @
5 {
0

Number of words per minute

01 2 3 4 5 6 7 8
Test

REPRESENTING INFORMATION
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(a) What scale has been used on the vertical axis?
(b) Copy and complete the graph on squared

paper.

Scales

In Questions 2 and 3 of Exercise 10] different scales
were used on the vertical axes.

In Question 2 one square represents one bicycle,
while in Question 3 one square represents 5 words
per minute.

You must choose a convenient scale so that the data
given can be represented on a graph.

Note that the scale on each axis must be uniform.

In a uniform scale the distance between divisions on
the scale is unchanged:

For example:

The distance
betweew each
division
is the
SAMLE.

1 1
0 5 10 15 20 25

In a non-uniform scale the distance between division

varies:
This sort of scale
st mueh wse.

For example:

Exercise 10K

1  This table shows the cost of shirts.

Number
ofshirts (1| 2|3 |4 |5]|6|7|8]9]10
Cost in
dollars |5 |10(15|20(25/30|35|40|45 |50




O

REPRESENTING INFORMATION

On squared paper, draw a graph to show this
information.

Show the number of shirts on the horizontal axis.
Show the cost of the shirts on the vertical axis.
What scale will you use on the vertical axis?

2 A boy’s height was measured in cm on each
birthday. This table shows the results.
Age in yrs birth | 1 2 3 4 5

Height (cm) | 20 | 40 | 70 | 90 | 100 | 110

(a) Represent the age on the horizontal axis, and
the height on the vertical axis.
What is a suitable scale to use on the vertical
axis?

(b) Draw the graph.

() E;qtimate the height of the boy when he was
L

3 A carincreases its speed steadily over
6 seconds.
Time (s) 0|1 1|23 |4]|5]|6

Speed (km/h) | 0 | 15|30 |45 |60 | 75| 90

B

(18]

(a) Represent the time on the horizontal axis and
the speed on the vertical axis.
Choose a convenient scale for the vertical
axis and draw the graph.

(b) From your graph estimate the car’s speed
after 4% seconds.

Compare the graph you drew in Question 2 with
those of Questions 1 and 3.

(a) What differences do you see?

(b) Explain the differences.

The growth of a company over a five-year period
is shown in the table.

Year Profit before tax ($m)
2005 6(A)
2006 9 (B)
2007 18 (C)
2008 23 (D)
2009 30 (E)

(a) Draw a graph to show this data. Plot the year
on the horizontal axis and the profit on the
vertical axis.

(b) Join the points A and B, B and C, C and D, D
and E with straight lines.

(¢) What do you notice about the line BC? Can
you explain?

Coordinates

Anab, Deo, Ram, Bob, Murray and Geno each took
two spelling tests in one week. In the graph, the mark
for the first test has been plotted against the mark for
the second test.

Marks in spelling tests

D
10 [
9

< 8 M. Ro

2 g

2 G

§6 Y

Z 5

.'54

-

33 L2 . §

2
1
0

012 3 456728910
Mark in first test

The point marked A represents Anab’s marks. Tt
shows he got 7 marks in the first test, and 3 marks in
the second test.

To get to A you go across 7 and then go up 3. A is the
point (7, 3).
(7, 3) are the coordinates of A.

The marks in each test for the others are:
Bob 4, 3), Geno (5, 6), Rani (9, 8), Deo (9, 10) and
Murray (6, 8).

e Coordinates tell you exactly where a point is on a
graph. The coordinates (3, 1) represent the point
3 across and then 1 up from where the axes meet.
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Exercise 10L The Cartesian plane
1  Are the coordinates (7, 3) the same as (3, 7)? The horizontal and vertical axes, or x and y-axes, can
Explain. be extended to include negative numbers.
2 7| <
A H ’
6 . 3
Z2s Second i First
5 quadrant quadrant
g L
23 y G
§ B C F T T I T ) )
@ 2 3 =2 =] M 1 7 3 ¥
! D E R
Third 2 Fourth
0 quadrant quadrant
0 1 2 3 4 5 6 3
First coordinate Ea
Write down the coordinates of all the marked

pomnts Un dipmpl The two axes form the Cartesian plane. The plane is

3 (i) On squared paper, make a larger copy of the divided into four quadrants

graph started below. You can plot points in each of the four quadrants

8 using integers.

$7]

g 4 3 -

23

a7 o° 2

Wl

Gl L0 L4 F 1 &
012345678 1 »
First coordinate
(ii) On your copy, plot the points, using a —zll —é —ﬁ —Il 0 i é ir'; zll A
coloured pencil: =1 )
1,3 (L5 249 G2 (B3 g
(3,6) 3.7 42 @3) 46) -
@7 (63 64 (65 6.6) 931
(7.4
(ifi) Use a ruler and a different coloured pencil

to join these points: In the diagram above:
(a) (LL3)to(l,5 (b) (1,3)t0(2,4) A is the point (2, 1)
© (1,524 @ 2,9103,3) B is the point (=3, 2)
(e (3.3)w®6.3) @O 6,34 C is the point (—1, —3)
(@ (7,49t (6,6) (h) (6,6)10(3,6) D is the point (4, —1)

(i) (3, 6)t0(2,4) G 6,9t0(7,4)
(k) (4,3)t0(4,2) M 4,2)10(3,2)
(m) (3,2)to(4,3) (n) 4,6)t0(4,7)
(00 4 Nt3B.7) (P B Nw4.6)
What shape have you drawn?
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Exercise 10M 4
1 Write down the coordinates of the lettered points
y
& “ o
B oG
¢ 2
| .A 1
T U TR S TR N S S s T ‘ 0 . ‘ - 2
-5 4 -3 2 -l 1 2 3 4 5 6 -4 -3 -2 - 2 3 4
" -1
% 27 e * 2
o -3 ;
—4- o

Write down the coordinates of the vertices of the

2 Copy the graph below )
arrow head in the graph above?

y
5 5 (a) Using suitable axes, plot the points
(i (=2,-2),(=1,—1),(0,0),(1,1),(2,2)
4 (i) (—1,-=3),(0,-2),(1,—1),(2,0), (3, 1)
(iii) (=2, —5), (-1, =3), (0, —1), (1,1}, (2, 3)
3 (b) Join the points in each case.
2] {c) What do you notice?
|- 2 6 (a) Onsuitable axes draw the head of a person,
for example,
4 3 2 9 1 2 3 4 5 * w
] 4+
P
i
4 -

On your graph, plot the points

(@ AG D (b) B(—1,2) () C(=3,1)

(d D(—4,-1) € E4,-3) () F(1,-3)

(g) G(—2,-2) (h) H(O,—1) () I(—1,0)

(P J(=3 -1 (I K({,-4) (@ L© -3)

(b) Write down the coordinates of the vertices
of this figure.

(i) (=4,4),(-4,-4). 4, —4), 44 (¢) Give these coordinates with suitable

(i) (=4,-3),(2, —3).(2.3).(=4.3) instructions to a friend and get them to draw

(iip) (0.2), 2, =2). (0, =3). (=2, =3) the shape themselves.

(b) Join the points in each case. (d) Repeat for other figures.
(¢c) What shapes have you made?

3 (a) Using suitable axes, plot the points



e Visit the website

Technology
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www.mathsisfun.com/data/cartesian-
coordinates.html

Read more about Cartesian coordinates.
Don't forget to do the questions!

o Visit
www.nrich.maths.org/6288

Play the cops and robbers game.

Can you find a strategy that will help you
find the robber in the least number of
guesses?

Explain!

4

Exercise 10N - mixed questions

1  The pictograph shows the number of ice-cream
cones sold in a canteen during the first week in
March.

Monday ﬁ \:} c\:? @:
Tuesday W v ﬁ
Wednesday v v
Thursday v i'
99999
? represents 20 cones

(a) How many cones were sold on Tuesday?

(b) How many cones were sold altogether during
this week?

(¢) If the cost of a cone was $12, how much
money did the canteen make this week?

2 The pictograph shows the number of children in
56 families.

No. of children No. of families
0 X
1 bt
2 Nk
3 : L
4 X
% represents six families

In how many families were there
(@) 4 children (b) 3 children (c) 2 children?

3

4]

=1}

REPRESENTING INFORMATION

QT

Miss Carty kept a record of the number of
students in her class each day for one week.

The results are shown in the table:

Day Mon | Tues | Wed | Thur | Fri

Number
present 27 24 30 25 16

Copy and complete the bar graph below.

M T W Th F

(0, 3), (6, 3), (3, 6) and (3, 0) are the four corners
of a square.

Plot the points and join them to form the square.
State the coordinates of the point in the centre of

the square.

The results of a class test taken by boys and girls
are shown on the bar graph:

I:l boys I girls

#B@4JJD@%5

Scores

Frequency
— 2 W s h

(a) How many (i) boys (ii) girls were in the class?
(b) If the pass mark is 5, how many (i) boys
(ii) girls passed the test?

Every 400 g of dried fish contains about 150 g

of water, 50 g of fat, 150 g of protein and 50 g of

other substances.

(a) To represent this information, draw a pie
chart divided into 8 equal sectors.

(b) How many grams does each sector represent?

(¢) How many sectors will represent the amount
of protein in dried fish?
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REPRESENTING INFORMATION

7  The table shows a tally of the types of vehicles
involved in serious accidents on a busy road.

Vehicle Taxi Car Bus | Truck | Other

Frequency | W || W [IF | Il

(a) Write the frequencies as numbers instead of
tallies.

(b) Which type of vehicle had the least number
of accidents?

(¢) How many accidents were there altogether?

(d) Which two types of vehicle account for% of
the total number of accidents?

8  The pie chart shows how Mrs Peters spends her
weekly housekeeping money.

utilities

utilities

The amount that she spends on rent is $1000.
Find
(a) the amount represented by each sector.
(b) the amount spent on

(i) utilities

(ii) bus fares
(c) the total weekly housekeeping money.

-]

For each of the following, plot the points given
and find the coordinates of the fourth point
needed to make the named shape.

(@ (3,2.6.2),3.7 square
(b) (6, 1), (6, 10), (3, 10) rectangle
© ,1),(,5),0,5) square
@ (—4,2),(3,2),3,-1) rectangle
(e (=4, —D.(=1,-1D(=1,—-3)  rectangle

10 Try the transformation tease at
www.nrich.maths.org/1111

@ Investigation

Measure the distance around your wrist.
Measure the distance around your neck.

Repeat these measurements for some of
your friends.
Copy and complete the table.

Distance Distance
Name around neck around wrist
{cm) {cm)

B i B

Do you notice anything?

On suitable axes, draw a graph to show this
information.

Can you say anything about the distance
around your wrist and the distance around
your neck?

) T—

J

&

Technology

Visit the Graphs Index at the website
www.mathsisfun.com/data

Make bar, line and pie charts and compare
them.
Which representation do you prefer? Why?

)7

4




00 Consotaton

Example 1
This table shows the favourite band of a group of
50 students.

Band | WCK | Kassav | Morgan | Square | Steel
Heritage | One | Pulse
Votes | 10 D 15 10 10
Show this as a pictograph.
WCK 8 4
Kassav Q
Morgan Heritage QYL
Square One e
Steel Pulse Q0 O represents 5 students
Example 2

Use the data in Example | to draw a bar chart
showing this information.

Bar chart of favourite bands

‘E

k) 15

=)

= 10

2

£ 5

=

Z

WCK K MH SO SP
Band

Example 3

Using the data in Example 1, draw a pie chart to show
this information.

There are 50 students.

Fraction liking WCK = % = %

Angle for WCK = 15 X 360° = 72°

; i1 5 1
Fraction liking Kassav = =1

Angle for Kassav = % X 360° = 36°

T : 15_ 3
Fraction liking Morgan Heritage =55 =15
3

Angle for MH = 5 X 360° = 108°

REPRESENTING INFORMATION

Angle for Square One IQ—O X 360° = 72°

0_ 2

Fraction liking Square One = % = %
Fraction liking Steel Pulse = 55 = {5

728
360°

Angle for Steel Pulse = % X 360° =

Exercise 10

1  The table shows the colours of fish in Grace’s

aquarium.
Colour Gold | Green | Blue | Silver
Number 7 4 D 5

The charts below all represent the data from the
table.

Write a paragraph comparing the charts. Explain
which features of the data each chart shows
most clearly, and comment on how easy each
one is to read.

Fish
Silver
Blue

Green
Gold

)



-® REPRESENTING INFORMATION

Fish 4 Is it true that boys have bigger heads than girls?
= Gold (@ In groups discuss how you could find this
E Green out.
W Blue (b) Use the method your group decided to collect
B Bilyer data on this.
(¢) Show the results of your data on a pictograph
or bar chart.
(d) What is the mean head size for (i) boys (ii)
@ Gold girls?
@ Green (e) What did you find out?
= Blue
O Silver
¢, Support Website
Application 10 Additional material to support this topic can be
2 Carry out a survey in your class to find each found at www.oxfordsecondary.com/
student’s shoe size. 9780198425694

(a) Make a table of your results.

(b) What is the modal shoe size?

(c) Draw a pictograph to show your findings.
(d) Comment on your results.

3 Is it true that most people have cereal for
breakfast?
(a) Carry out a classroom survey to find out.
(b) Draw a bar chart showing breakfast foods
eaten by your class.
(¢) What do your results show?

You should knowv ... Check out
. ot
1 A tally helps you count items, 1 State the numbers represented
For example: by the following tallies:
The votes for favourite singer in a class (a) Il (b) M MY 1l
(© M MW
Singer Tally Frequency
Alison Hinds | 6
Buju Bunton MM 12
De Brakes Il 3
Gypsy L c
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2 A pictograph uses pictures or drawings to represent data. 2 The diagram below shows part
For example: of a pictograph.

No. of absent students

Rihanna % ?(

Begnia M @ ge e 1st Monday 23x2

2nd Monday ~ § &

Dice %
Karendsche % % % £ represents 1 student
§ represents 3 students How many students were absent
on the 1st Monday?
-

3 Ascale can be used when numbers are large. 3 If © represents 50 students, how
many symbols would you use to
represent 250 students?

>
4 A bar graph uses squares to represent frequencies. 4 The bar graph below shows
For example: places visited by Tobias High
. School students during the
Bar chart of favourite 7
. holidays.
singers
12 25
L £ 20
5 E
B8 215
Iz S
3 6 5
5 £
=
B4 z s
Z
& 0
0 S
=

Dice
Europe
Canada

K. Asche
Caribbean

(a) How many students
visited (i) Canada (ii) the
Caribbean?

(b) How many students took
part in the survey?

Rihanna
Beenie Man

Favourite singer

>

—
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5 A pie chart is a circle divided into sectors. 5 A survey showed the ways
The size of the sector represents the number of items. in which the students in 1T
For example: travelled to school.

Favourite singers Bus | Car  Walk | Cycle
20 8 8 4
Draw a pie chart to show this
information.
Beenie Man
>
6 Describe data using a single value called an average. 6 Find the mean, mode and
There are three types of average: mean, mode and median. median of these test scores.
For example: (a) 6,6,10,8,4
What is the mean, mode and median of 4, 6, 2, 10, 2? (b) 17,14,13,12, 13,18
Mean:4+6+2+ 10+2=%=4.8
5 5
Mode = most common value = 2
Values in order are 2, 2, 4, 6, 10
Median = middle value =4
o
7 How to plot and read a graph. 7  The diagram below represents
For example: the temperature taken in a
The graph below shows the number of radios sold each week. village at 9:00 am every day
during one week.
30 ¢
=
g D
= o
2 = .
:.h 27
& 26
25
M T W Th F
Day of week
Make a table of values for the
information on the graph.
>
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8  How to write the coordinates of a point.
For example,
In the graph opposite the coordinates of A are (—2, 4).

A ® ® ® 9 ° 0 90 ° " O o 00




0 Area

Objectives

v compare areas B This island is larger. |,

v use standard units of area ' f"’"f)e'- f

v estimate areas of irregular shapes / “Treasure is

v’ calculate the areas of rectangles and = biisied cnder e
triangles —— palm...”

v calculate the perimeters of shapes / :

What's the point?

Howv big is your bedroom? How much carpet
would you need to buy to put on your bedroom
floor? \What about your whole house? To answer
such questions you need to be able to measure
the area of shapes.

Before you start

You should knowv ... Check in
f
1 Some shapes fit together in a pattern with no gaps. 1 Make a tessellation pattern with
For example these triangles form a tessellation. these shapes.

(@) (b) f

>
2  The relationship between metres, centimetres and millimetres. ~ 2 (a) Write in centimetres:
Im =100cm (i) 6m (ii) 24 m
I cm =10 mm (b) Write in millimetres:

(i) 7cm (i) 7.3 cm




11.1 What is area?

Surface of
table

The top of a desk is a surface. The front of a

blackboard and the floor of a room are also surfaces.

@ The size of a surface is called its area.

The area of surface Q is bigger than the area of
surface P.

Exercise 11A
1 Which is larger, the area of your desk top or the
area of this page?

2 Compare the surface areas of three leaves.
Can you tell which has the largest area?

3 Write down ten different surfaces that you can
see around you.

A milk tin has one curved and two flat surfaces.

Write down three objects that have at least one
(a) flat surface
(b) curved surface.

5 How many stamps would fit on the surface of a
small envelope?

11.2 Comparing areas
You will need tracing paper and centimetre squared
paper.

You can use tessellations to compare the areas of
shapes.

AREA

Example 1

Which rectangle is larger?
A B

D (2

First, cover the rectangles with a tessellation of
triangles.

rectangle X
A B
rectangle Y
A B
D C
D C

Next, count the triangles in each rectangle. There
are 28 triangles in X, but only 24 in Y. So, X is
larger.
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Exercise 11B (a) Count the number of squares in V.

i (b) Count the number of squares in W.

(c) Which rectangle is larger?

(d) Is your answer the same as in Question 1?7

Ways to find area

To find the area of the rectangle below. . .

v
you could fill it with a tessellation of:
(a) squares (b) rectangles
W
Copy and complete for shapes V and W:
The area of rectangle Vis ____ triangles.
The area of rectangle W is triangles.
; Area = 24 squares Area = 12 rectangles
Rectangle ____is larger than rectangle
(¢) triangles (d) L-shapes
2 Count triangles to find which of the two
rectangles is larger.
@)
Area = 0 triangles Area = 8 L-shapes
Exercise 11C
1 (a) Would you use squares, rectangles, triangles
or L-shapes to find the area of the shape
below? Explain why.
(b) i

3 Here are the two rectangles from Question 1.

(b) Find its area using the shapes of your choice.




AREA

2 (a) Would you use squares, rectangles or
triangles to find the area of these shapes? Example 2
Explain why. Find the area of the shape below.

()]
. - A
7 - \
Vi
L
\_"\

(i) Y
Vd
( p
TN == T /
h_L/ N~
First, lightly shade all the part squares
i AT
L b \
u l

N

N
Ry

Va
iii) Y
( k\ ™~
D |
A \\
( L/
(iv) N AL |

Next count the whole squares.

l1]2] T [3])
(b) Find the arel;a of each shape using the shapes {__/f 4]5]6]7/8]910] |
of your choice. \[11]1213[14]15]16/17[18] D=
3 N [19]20]21]22]23[24]25[26]27] |
- 1 128[29]30[31[32]33[34[35[36]
( [37]38[39]40[41]42]43]44|45]46|47| A
NJag] L T 49|50 A
j R —
: ; i m g Th 50 whole ¢ 8.
(a) Find the area of this shape by filling it with ere are XU Whole Squares
small squares. Now look at the shaded parts.
(b) What problems did you have with this )
method? If a .shallded part is larger than half a square, put a
dot in it.
Irregular shapes P JEEE
: y ; >4 12 =l 3 .\
You can find the areas of irregular shapes using a — l
tessellation. A 4151617]8 9110 .
kll 12|13[14|15[16|17[18] *

. I/

Ny [19]20]21)22]23(24(25|26|27
L+ [28]29(30]31|32[33[34[35|36] *
37(38|39(40(41|42[43|44(45]46(47]| *

~LA

AT

(V)
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D
Count the number of dots. There are 25 of them.

This is approximately equal to the total area of the
shaded area. Can you explain why?

The total area of the shape
= 50 whole squares + 25 shaded squares
= 75 squares.

Exercise 11D

1  Using tracing paper, trace this shape on to
centimetre squared paper.

Use the method in Example 2 to find the
approximate area of the shape in squares.

2 Put your hand flat on a sheet of centimetre
squared paper. Trace round it carefully as far as
your wrist. Now find the approximate area of
your hand in squares.

3  (a) Atfirst glance, which of these shapes do you
think is the larger?

(b) See if you were right by finding their areas
using the method of Example 2.

|4

e

(=1]

I~

r Technology

Is this pattern of circles a tessellation?
Explain your answer.

$>
.........Qp
00000088800

Trace this shape on to tracing paper. Put the
tracing on to the pattern of circles above. Find
the area of the shape in circles.

Look at the gaps between the circles in

Question 4. Do you think these should also be
counted when finding the area of the shape? Do you
think circles are a good way to measure area? Why?

Does the method in Example 2 give the exact

area of the shape? Explain why.

Remember: perimeter is the distance around
a shape.

Visit the Area and Perimeter section

at the site

www.primaryhomeworkhelp.co.uk/maths

and try

(i) Area Explorer
(ii) Perimeter Explorer
(1ii) Compare Area and Perimeter

for further practice.
Try the area/perimeter game at
www.mathplayground.comy/area blocks.htm/

Play against a friend or challenge the
computer!

>4
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11.3 Some units of area 3 Write down the area, in square centimetres, of
each of the shaded shapes below.

@)

You will need tracing paper, centimetre squared
paper, scissors and chalk.

The square centimetre

In the last section you measured the areas of several
shapes by finding the number of triangles or squares
in the shapes.

Usually only squares are used to measure area.

A square centimetre is a square with each edge 1 cm

long. Here it is. (b)
I em

1 cem

Area = | square centimetre
or 1 cm?

This square has an area of one square centimetre.
Centimetre squared paper is covered with squares ©
like this.

Exercise 11E

1 Write in a short way:
(a) 5 square centimetres
(b) 16 square centimetres
(c) 42 square centimetres
(d) 13 square centimetres
(e) 57 square centimetres
(f) 110 square centimetres. )

2 The shape below is drawn on centimetre squared
paper.

4  Draw accurately, two shapes with an area of

(a) What is the area of each square? .
4 square centimetres.

(b) How many squares are in the shaded shape?
(¢) What is the area of the shaded shape?
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AREA

5  Look at the shaded triangles below. Can you find
their areas?

() (b)

(c) ~_

(d)
\

6  Find the area of each of the shapes below:
(a) (b)

(©) (d)

(e)

Which shapes in Question 6 have the same area?

[le2]

Trace around a leaf from a tree. Use the method
of Example 2 on page 251 to find its area in
square centimetres.

o

(a) Estimate the area of the items in the table:

Estimated Actual

Object Area (cm?) Area (cm?)

1 cent coin

25 cent coin

$1 note

matchbox top

a postage
stamp

(b) Check your answers by drawing each object
on centimetre squared paper.
(c) Copy and complete the table.

10 Estimate the area, in cm?, of
(a) this page
(b) a page in your exercise book
(c) the top of your geometry set
(d) a newspaper page.

)

@ Investigation
f

Big foot!

Put your shoe or sandal on a sheet of
centimetre squared paper.

e
ILILIED L outline
O \J‘: of your
P B B e /AZ_ shoe
5 0 e |

centimetre squared
paper
(a) Draw around the outline. Find the
approximate area of your foot.
(b) Compare your foot size with other class
members. Who has the biggest foot?
(e) Repeat parts (a) and (b) to find the
biggest hand.
(d) Do people with big feet have big hands?

The square millimetre

Look at the drawing below of a mosquito’s wing and

a square centimetre.
1 em?

Mosquito’s
wing

The area of the mosquito’s wing is less than 1 cm?.

You can measure small areas using the square

millimetre (mm?).

/// . —se® | square millimetre




A square millimetre is a square with side 1 mm.

Below is a square centimetre divided into 100 square
millimetres.

1 ¢cm? = 100 mm?®

Exercise 11F

1 The shape below is drawn on cm/mm graph
paper. Each small square is 1 mm®.

(a) How many small squares are in the shape?
(b) What is the area of the shape?

2 Find the area of each of these shapes in mm?.

R aEmEman i3 IEREmEEERL smEwan
FR i b {8 SEREEEENEE SRR

B

—
s

[L95]

Draw accurately shapes with area:
(@) 300 mm’ (b) 450 mm?

[

Draw around a 25 cent coin. Next to it draw a

square with area 100 mm?.

(@) Which shape has the larger area?

(b) Estimate, in mm? the area of the 25 cent
coin.

13,1

Repeat Question 4 for:

(a) a postage stamp

(b) one face of a small dice
(c) ablade of grass

(d) a one cent coin

(e) aten cent coin.

AREA

The square metre

The square centimetre is too small to measure large
areas like the area of a football stadium.

gt TR T N,

3 } ."‘ -}.q \“"r‘ ‘ N g e R, ‘
For larger areas, the square metre (m?) is used.
A square metre Ls much
bigger thaw this really
— (t’s half a door!

™~

1 metre 1m?2

\

~— | metre —

A square metre is a square with side 1 m. It is about
half the size of a door.

Exercise 11G

1 Take a piece of chalk and draw a square with
edge length 1 metre on the classroom floor.
What is the area of your square?

2 Estimate the area, in m?, of:

(a) your classroom ceiling
(b) the side of a bus

(c) a football field

(d) your bedroom floor
(e) the classroom window.

3 Which unit would you choose for measuring the
area of:
(a) the classroom floor
(b) your smallest fingernail
(c) the unsharpened end of your pencil
(d) this page
(e) the school playground
(f) the top of your desk
(g) a handkerchief
(h) a one cent coin
(i) a ten dollar note
(j) a shirt button?

W)
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11.4 Areas of rectangles m

and triangles
Find the area of the rectangle below.

5cm

Areas of rectangles

These rectangles are drawn on centimetre squared
paper. Count squares to find the area of each.
Then copy and complete the table.

3em
(@
The length of the rectangle =5 cm
The width of the rectangle = 3 cm
Area of rectangle = length X width
=5cm X 3 cm
=15cm*
(b)
Exercise 11H
1 Find the area of each rectangle when drawn on
centimetre squared paper:
(© @ (b)
(d)
©
Area | Length | Width | Length X Width
(a) 12 4 3 12 @
(b)
()
(d)

Compare the first column and the last column of the
completed table. What do you notice?

Can you see a quick way to find the area of a
rectangle without counting all the squares?

@ The area of a rectangle = length X width



AREA @.

2 Find the area of each rectangle. (a) Measure, with your ruler, its length and
@ «—6cm— (b) <3 cm— width.

(b) What do you notice about the length and
width?

(c) What is the special name for this sort of
rectangle?

(d) What is its area?

6 cm

6 Find the area of the square with each side:

(a) 3cm (b) 5cm
© . (©) 4cm (@) 10cm
2em
| 7 Fill in the missing measurements:
Kb Length | Width | Area
) T Rectangle | (em) | (cm) | (cm?)
T £H Picture 25 20
pa—T— Envelope 25 150
© T Book 30 600
35 it Poster 50 1200
P T—— 8 Draw as many rectangles as you can with area
24 cm’.
3 Copy and complete the table for rectangles.
- 9 A square carpet has an area of 36 m>.
Length | Width | Area What is the length of one side?
(incm) | (incm) | (in cm?)
9 7 10 A rectangle is 40 mm long and 30 mm wide.
Find its area in
6 3 i
(a) square millimetres
6 24 (b) square centimetres.
4 36
10 110 11 A school has two football fields. One is 115 m
long and 60 m wide and the other is 105 m long
12 144 and 85 m wide.
4 The rectangle below has length, L, and width W, Which football field has the larger area and by
L how much?
I 12 A carpenter wants to make a rectangular table
W with an area of 1.8 m%. The width must be 90 cm.
l How long should he make it?

—
[74]

The floor of a room 3 m by 4 m is to be covered

with tiles. The tiles are 20 cm square.
5 Look at the rectangle below. How many tiles are needed?

Write down its area, A in terms of L and W.

I=

A rectangular photograph measures 15 cm by

12 cm. It is fixed on to a rectangular piece of
cardboard which measures 24 ¢cm by 30 cm.
What area of the cardboard is not covered by the
photograph?
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15 Mors Ali decided that she needed 15 m® of curtain  Exercise 11|

~ material. She was shown some materials in three 1 Using the method of Example 4 find the area of

different widths: these shaded triangles.
(@ 90cm (b) 1.2m (¢ 1.5m

What length of each width would she have to

buy? @

Areas of triangles

Example 4 (b)

Find the area of the triangle below, drawn on
centimetre squares.

e

< (c)

A simple way to find the area is to complete a
rectangle surrounding the triangle:

e (d)
/
Then divide the triangle into two triangles A and B: (e)
_ N
L~ 4
A B
Area of triangle A = ;— of 6 cm? ®
=3 cm?
Area of triangle B =5 of 2 cm?
=1cm*
Area shaded triangle =3 em® + 1 cm?
=4 cm?
Notice area of surrounding rectangle (2)
=8 cm?
34




AREA

2 (i) Using your answers to Question 1 copy and 5 Look at this triangle.
complete the table:

~—3cm———

Area of Area of
surrounding | triangle
rectangle
(a) §
=+
(b)
(0)
(d)
(e) a) Is the area of the triangle the same as half of
g
() a rectangle with sides 3 cm and 4 cm?
(g) (b) Find the area of the triangle.
.. . 6  Find the area of these triangles.
(ii) What do you notice about the two columns? @)
(iii) Copy and complete.
Area of triangle= ... X area of
surrounding rectangle. e
o
3 (a) Find the area of this rectangle. o
g 10 cm
(&}
T (b) «~— 6 cm—= (C) ~— 8 cm——

6 cm

(b) What fraction of the rectangle is the shaded
triangle?
(c) What is the area of the shaded triangle?

15¢cem ——m8M8™
«~— 8 cmm—

4 Find the area of the shaded triangle.

@ (b)

—3cm——

)

4 cm

—5cm—

~—3cm———

12cm

~—3cm——>
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7  Find the areas of these triangles.

@

6 cm

—8cm——

8 What is the area of the shaded part?

2m 3m
3m
4m
2m
I m
3m 2m

9 Find the area of this shape.

4 cm 10cm 6cm

g e

8 cm

10 Find the area of the quadrilateral.

8 cm

12 cm
10 cm

1 What is the area of this field?

80 m

30 m
Qw
A 45m

« 100 m

Perimeter

@ The distance around the edge of a shape is called
its perimeter.

Exercise 11J - mixed
questions

1 Look at the shape below which is drawn on
centimetre squares.

3cm

-
Z CIIT
I em

I em 1 cm

(a) Do you agree that the distance around the
edge is 12 cm?

(b) Do you agree that the area of the shape is
5cm??

(c) Draw on centimetre squared paper as many
shapes as you can with perimeter 12 cm and
area 5 cm”.

2 (a) Cutouteight 1 cm squares.

(b) Can you fit all these squares together to
make a shape with perimeter 12 cm?

(c) Can you fit 6 of the squares together to make
a shape with perimeter 12 cm?

(d) What is the smallest number of squares you can
use to make a shape with perimeter 12 cm?

3 Take six of the squares you cut out in Question 2.
(a) What shape can you make which has the
smallest perimeter?
(b) What shape can you make which has the
largest perimeter?
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(a) Use an atlas to trace maps of St Vincent and
Grenada on to centimetre squared paper.
(Make sure they have the same scale—ask
your teacher if you are not sure.)

(b) Find the area of the maps in square
centimetres.

(¢) Which country has the larger area?

(a) Estimate the area of your desk top.

(b) Now measure the length and width of your
desk top in centimetres.

(¢) Calculate its area to the nearest cm?.
Was your estimate a good one?

Find the area of one page of your exercise book.
What area of paper was needed to make your
exercise book?

The area of a rectangle is the same as the area of
a square of side 12 cm. If the rectangle is 18 cm
long, find its width.

oo

L1-]

AREA

W)

A rectangular piece of cardboard 160 cm long
and 80 cm wide is cut into 8 equal squares.
Find the area of each square.

A garden 10 m long by 8 m wide is surrounded
by a path 1.5 m wide. Find the area of the path.

10 A tray base is cut out a rectangular piece of wood

120 em by 60 cm.
30 cm

IScm/

|

120 cm
The four corners cut out are right-angled
triangles with dimensions as shown.
Find the area of the tray base.
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Example 1
What is the area of the shaded shape?

y

CNEENA
» | W

First count the whole squares. Then count all the half
or larger squares.

p
SRNEND
~ W

There is one whole square and 5 half sized or larger
squares.
Area = 1 + 5 = 6 squares

Example 2
Find the area of these rectangles.
(@
2cm

4cm

(b)
2cm
4.6 cm

(a) Area of rectangle = length X width
=4cm X2cm
=8cm’

(b) Area of rectangle = length X width
=46cmX2cm

=92 cm’
Example 3
Find the perimeter of these shapes.
(@)
e 10 cm

8 cm

(b) 4 cm

2cem 3cm

2em

1 cm Iem

(a) Perimeter = distance around shape
=6cm+8cm+ 10cm
=24 cm

(b) Perimeter = distance around shape
=4em+3cm+1cm+2cm

+2cm+2cm+1cm+3cm

=18 cm

Exercise 11

1  Find the approximate area of these shapes by
counting squares.

a).. o i (B) (€)
{ [N ) (Ei\
| / \
U ./ AN
ot )
) GEED - (e). i i

2 Draw five different shapes with area
@ 6cm? (b) 8em? () 10 cm?
@) 28 mm?

3 Which metric units of area would you use to
measure the area of
(a) your classroom door
(c) acomputer screen
(e) Anguilla

(b) your hand
(d) acat’s paw
(f) ablade of grass?

4 Calculate the area of these rectangles.

(@) (b)

2 cm 2cm

3cm 2 em

5 A rectangular room is 7 m wide. If its area is
35 m®, what is the room’s length?
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6  Find the perimeter of these shapes. 8 A double page of “The Chronicle” newspaper is

(a) (b) 6 cm 56 cm wide and 43 cm deep. Find:

% om Frem (a) the area of a single page .

3cm (b) the total area of paper required to produce a
newspaper with 32 pages.
4 cm
© 9 A wall of a shower in a bathroom is 2 m high and
7 it 1.5 m wide.
9 ot (a) What is the area of the wall in m>?
2 cm

(b) What is the area of the wall in cm??

2cm (c) The bathroom tiles are square with a length
of 15 cm.
ApBplication 11 What is the area of such a tile in cm??

(d) How many tiles would be needed to tile the

7 Place your hand, fingers together, on cm? paper shower wall?

and trace. (e) What would be the cost of tiling if one tile
(a) Count the squares to find the area of your sold for $3.15?

hand.
(b) Draw around your hand again, but this time \*’ Support Website

spread your fingers. What is the area of your

hand now? Additional material to support this topic can be
(c) Compare your two answers. What do you found at www.oxfordsecondary.com/

notice? 9780198425694

Summary
/

You should know ... Check out

1 The size of a surface is called its area. 1 Which is larger, X or Y?

edge

edge
You can compare areas by covering shapes with tesselations.

(V)
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AREA

<

Area= 11+ 11 =22 squares

-

2 How to find areas of shapes by counting triangles or squares.

Standard units of area are:

One square metre = 1 m’

1 chm ;
| One square centimetre = 1 cm’
<1 cm~
1 mm : o One square millimetre = 1 mm?
o 100 mm? = 1 cm?

You can find the area of a shape by counting the number of

square centimetres or square millimetres in it.

For example:

(a)

(b)

Area = 6 cm?

Area = 35 mm?

>

2 Find the area of these shapes.

3

4

(a)

(b)

/
.

Which unit would you use to
find the area of:

(a) your fingernail

(b) an envelope

(¢) acricket pitch

(d) afly’s wing?

Find the area of these shapes

(a)

(b)




AREA

<

e
5 The area of a rectangle, A is given by A = length X width
For example:
Tcm
4cm
Area of rectangle = length X width
=4emX2em
=8 cm®
6 How to find the area of a triangle:
\\ Tcm
4cm
Area of triangle = 12 area of rectangle
= % of 8 cm’
=4 cm?
-
7 The distance around the edge of a shape is called its

perimeter.

5

(a) Find the area of the
rectangle below.

—po—>
g

6 cm
(b) What is the area of a
football pitch 80 m long and
50 m wide?

What is the area of these
triangles?

(a) _W

(b) ‘

~—lem—

What is the perimeter of this
shape?
1 em




identify constants and variables
add, subtract and multiply symbols
substitute numbers for letters
describe a situation using symbols

spot patterns in sequences and add extra
terms

BN e SRR N

AN

work out the nth term of a sequence
solve simple equations

o

The use of symbols or letters for numbers helps
to describe relationships among variables. For
example, the speed (v) of a race car is related to
the time (t) it takes to travel a particular distance
(d)by v=d+t.

There are three
boys and two
girls in my
family

You should knowv ...

1 The area of a rectangle is length X width.

2 The perimeter of a shape is the distance around it.

Check in

1 What is the area of a rectangle
of length 12 cm and width § cm?

2 Find the perimeter of the figure.

3 cm

2 em

5cm




121 Symbols

e A symbol is a short way of writing information.

Sometimes you will see a workman holding up a red
flag on a busy road which is being repaired.

What does the red flag mean?

What does the sign ] [ mean on an ordinance survey
map?

‘What do you think the sign j means?

Where might you find this sign?
Often, on boxes, you will find the sign z
What would you expect to find in the box?

What does this sign mean?

The red flag, the ][ the %{g and the z are all

symbols. They are used instead of words to tell us
something.

Numerals are also symbols. They are used instead of
words. 9 is the symbol of nine. 106 is the symbol for
one hundred and six, and so on.

Exercise 12A

1 Write down six more symbols (not numerals) and
what they represent. (Think about traffic signs
and symbols on maps.)

2  Write down the symbol for:
(a) forty-four (b) ninety-five
(¢) two hundred and thirty
(d) fifty-seven.

3 In mathematics, letters are often used as symbols
for words and numbers. For example:
A isused for area
[ is used for length
h  is used for height
g could be used for the number of girls in a
class
t  could be used for the marks in a test.

What letter would you choose to represent
(a) the number of boys in the class

(b) the number of sisters a student has

(c) astudent’s shoe size

SYMBOLS AND PATTERNS

(d) the mass of fish a fisherman catches

(e) thetime for the 100 m race on sports day
(f) the distance between two cities

(g) the population of a country

(h) the number of runs in a cricket match?

Constants and variables

® A constant is a symbol which always means the
same thing, For example, 9 and 7 are constants.

® A variable is a symbol which can represent
different numbers.

Exercise 12B

1 (a) Look up the word ‘constant’ in the
dictionary. Write down its meaning.
(b) Write down six more symbols that are
constants.

2 (a) If Aisthe symbol for the area of a rectangle,

{ is the symbol for its length, and w is the
symbol for its width, write an equation for
the relationship between A, [ and w.

|

W

|

(b) Use the relationship you found to copy and
complete the table.

P

l 5 7 6 8
w 2 3 | 10| 12
A

(c) Look at the table you completed. Are A, [ and
w constants?
Why?

3 (a) If Pisthe symbol for the perimeter of an
equilateral triangle and a is the symbol for
the length of a side, write an equaation for
the relationship between P and a.
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(b) Use the relationship you found to copy and Exercise 12C

complete the table: 1 Simplify:

(@ atata+ta

a |45 |6 (b) m+m~+m+m+m

P @+ 0 * 0 +0+04+0

In Question 2 above, A, [ and w are variables because DA+A+ATA+A+TA+A

each of them can be used to represent different © ptptptptptp—p—p
) I+i+1+I+b—b

numbers.

(@ x+x+txt+tx+ty+yty
In the first column, for example, ! represents 5. (h) x+x+y+y+tyt+ty+zt+tz—z+z
In the second column it represents 7. 2 Simplify:

@ x+x+x—x—x+x

12.2 Adding, subtracting (b ata—b+a+b+b
and multiplying symbols ® ptp—wtp

d ptptptp—p—q—q
The part of mathematics where letters are used to
represent numbers is called algebra. In this section Multiplying

we look at the way to add, subtract and multiply

: The equation for the area of a rectangle is:
using letters.

A=1Xw.
Adding and subtracting
7+ 7+ 7=3X7

This is written in a short way as A = [w.

23423 4+23=3 %23 The X sign is left out.
In the same way Here are some more multiplications written in a
short way.
atata=3Xa
3Xn=3n
and SXp=3p
b+b+b—b=2Xb §Xb=8b
axX b=ab
7 aXc=ac
Simplify: ;;::aal;ali;; swap the order of multiplication,
@ 9+9+9+9—-5-5 RACLS
() prptptp—q—q 3X5=5x%3
©) atatata—a—a+a axXhb=bXa
@ 9+9+9+9-5-5 nX3=3Xn
=4X9—-2X35 So n X 3 can be written as 3n.
=36-10 The numeral should be written before the letter.
=26
(b} pHprptr—4-4q Exercise 12D
Arpmeie 1  Write the multiplication in a short way.
©) atatata—a—a+a @ 5xp () xx6
Z‘;;zf;x”_a—“ © 3xd @ 8xm
=3Xa 9 (e gx9 # 12xz




(g) bXe (hy xXy
(i) mXn () dxp
(k) g Xs I axz

2 Work out Exercise 12C Question 2 again. This
time write the multiplications in a short way.

Algebraic expressions

Your answers to Question 2, such as 3p — 2g, are
called algebraic expressions.

e An algebraic expression is one which contains
some letters instead of numbers.
For example,
7a and 5x — 2y are both algebraic expressions.

Find the area of the rectangle.

T

29

l

*—SP—"

Area = length X width
=3pX2q
=3XpX2Xgqg
=3X2XpXg
=6pq

Exercise 12E

1 Find the areas of the following rectangles. All
lengths are in centimetres.

@) (b)

L)

2]

3
-— N —

—— D —

© (d

SYMBOLS AND PATTERNS

© (18] W
3Tn 49
~—3m— l l

2 Find the perimeter of the following shapes. All
lengths are in centimetres.

(@  ,~——a (b)

J{ a
|

AN

) /6/ ‘\6\ )
f f
i i

3 In Question 2 what would be the perimeter of the
shapes if a =5 and b = 37

Substituting into algebraic
expressions
In Question 3 of Exercise 12E you replaced the letters

by numbers. This is called substituting numbers for
letters.

In Question 2 of Exercise 12B you substituted
numbers for A, [ and w.

Exercise 12F

1 If x =4, find the value of
(a) 2x
(b) 3x—6

2 Ifa=2and b =5, find the value of
(a) 2a+bh
(b) 3a—»h
(© 2b+6a—3




12.3 Writing expressions

SYMBOLS AND PATTERNS

How many days are there in:
(@) 4 weeks

(b) 9 weeks

(¢) x weeks

(d) 5x weeks?

(@) Inone week there are 7 days
In 4 weeks there are 7 X 4 = 28 days
(b) In 9 weeks there are 7 X 9 =63 days
(¢) In.x weeks there are 7 X x = Tx days
(d) In 5x weeks there are 7 X 3x = 35x days

Exercise 12G

1

B

e

=]

I~

=]

How many millimetres are there in
(@) I cm (b) 6 cm (¢) xcm?

How many seconds are there in
(a) 1 minute (b) 5 minutes
(c) x minutes?

How many legs have
(a) 1 person (b) 7 people
(¢) x people

How many cents are there in
(a) 4 dollars (b) 15 dollars
(¢) xdollars (d) 3x dollars?

How many players are there in
(a) 2 cricket teams

(b) 5 cricket teams

(c) yteams

(d) 4y cricket teams?

How many centimetres are there in
(a) 6 metres (b) 16 metres
(¢) x metres (d) 8x metres?

How many days are there in
(a) 2 years (b) 10 years
(¢) y years (d) 5y years?

A week has 7 days. So in x weeks and 3 days

there are 7x + 3 days.

In the same way, write an expression for the

number of

o

(@) daysinx weeks and 4 days

(b) daysiny weeks — 5 days

(¢) daysin 2y weeks

(d) months in x years — 3 months
(e) months in 2x years + 5 months
(f) months in 3x years — 11 months
(g) cm in z metres — 30 centimetres
(h) c¢m in z metres + 40 centimetres.

(a) Adam is 7 years old. How old will he be in 3
years’ time? How did you get your answer?

(b) Deo is y years old. How old will he be in
three years’ time?

(¢) Johnny is p years old. How old will he be in
5 years’ time?

(d) Betty is m years old. How old will she be in n
years’ time?

10 (a) Angus got $5 from his father and $8 from

=Y
[54]

his mother. How much did he get altogether?
How did you get your answer?

(b) Caroline got $10 from her father and $d
from her mother. How much did she get
altogether?

11 (a) A carcanhold 5 people. How many people

can fit in 6 such cars? How did you get your
answer?
(b) How many people could you fit into y cars?
(c) If a bus holds 48 people, how many people
can fit in z buses?

(a) Steve has $10. He wishes to share it equally
between his 5 friends. How much does each
friend get? How did you get your answer?

(b) June has $d. She wishes to share it equally
between 3 friends. How much does each
friend get?

(a) Ambrose has $14. Peter has $6 less than
Ambrose. How many dollars has Peter?

How did you get your answer?

(b) How many dollars do Ambrose and Peter
have altogether? How did you get your
answer?

(¢) Len has $x. Tom has 10 dollars less than Len.
How many dollars has Tom?

(d) How many dollars have they both together?



12.4 Writing equations

An equation is a statement which contains an equals
sign: £ = F + V— 2 is an equation.

Activity )—

For this section you will need centimetre
squared paper, coloured pencils or crayons
and scissors.

(a) From centimetre squared paper, cut out
the strips in the list below.
Colour each one as shown in the last col-
umn, using coloured pencils or crayons.

Number | Width Length | Colour
of strips
1 1cm 16 cm Red
2 1cm 8cm Green
4 1cm 4 cm Blue
8 1cm 2cm Yellow

(b) (i) You can use the letter R to represent
the red strip. Why is it a good letter
to use?

(ii) Write down three letters that could
be used to represent the green, blue
and yellow strips.

(e) Place one of your green strips below the
red strip, as in the diagram below.

(i) How many blue strips can you add
to the green strip to make up the
length of the red strip?

(ii) How many yellow strips can you add
to a green strip to make the same
length as the red strip?

(d) Copy and complete:
i) R=G+0B
(i) R=G+01Y

SYMBOLS AND PATTERNS ﬁ@-

Exercise 12H
Use the strips that you made for the Activity.

1 (a) How many blue strips equal one red strip?
(b) Copy and complete the equation:

R=08B

(c¢) Find an equation connecting
(i) Rand G (ii) GandB
(iii) Rand Y (iv) GandY

2  Find an equation connecting G, B and Y.
3 Find three equations connecting R, B and Y.

4 A bag contains 10 beads. There are g green
beads and y yellow beads. Write an equation
connecting g, y and 10.

5 (a) Look at angles x° and »° below. What do they

add up to?
x° /

(b) Write an equation connecting x°, y° and 180°.

6  Write an equation to show the relation between:
(@) p° ¢° and 90° in this diagram.

(¢) a°, b° c® and 1807 in this diagram.
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7 The first drawing below shows a cube. The 10 Look at this set of solids.
second shows one face of this cube. The face
has an area A cm®. A set of solids

(a) How many faces has a cube?

(b) Is the area of each face of a cube the same?

(c) If Trepresents the total area of the surface
of a cube, copy and complete:

T=[A

8 (a) Look at the array of dots below. Without
counting every dot, quickly find the number
of dots in the array.
iy 5i5e Oy <5t e

(iii) {22 (iv) 2

i (@) Copy and complete the table, for the solids in
E the set.

(b) If n =number of dots in the array,
d = number of dots in each row,
r = number of rows,
find the equation connecting n, d and r.

Number of | Number of | Number of | Number of
edges faces vertices faces +
vertices

!
1

9 The drawing shows a cuboid

with lengths in centimetres. g !
(a) How many faces has a ‘ i
cuboid? !
(b) If T'represents the total g i
surface area of the cuboid, \ e T S W e

write an expression for T in
terms of a, b, and c.



(b) Look at the first and last columns of your
table. What could you add to each number
in the first column to give the corresponding
number in the last column?

(¢) If E= number of edges

F = number of faces
V = number of vertices
write an equation connecting E, F and V.

The equation that you found in Question 10 is Euler’s
relationship for solids with plane faces. Euler was

a famous German mathematician. (His name is
pronounced Oil-er.)

12.5 Solving equations

@ An equation is a statement using algebra that
contains an equals sign.
For example: b + g = 5 is an equation.

You can solve an equation using the balance method.

" Example 4

Findxifx+5=17.

Think of the equation as a balance:
A

Take 5 from each side (—5).
The scales balance so x = 2.

Use the balance method to find y if 2y + 1 = 9.

./f\f?\/?\‘. [l

Take 1 from each side.
To make the scales balance 2y must be 8.

Soy=4.

Exercise 12l

Use the balance method to solve these equations.

1
2
3
4
5
6
7
8
9
0

1

SR TS S R
2w R R

B IR IRIEINRERIES R B &
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a+6=9
b+3=11
c+t5=6
8+d=12
2¢e+1=11
F+4=19
2+5g=17
h+7=11
3i+1=10
10+3/=13
k+71=17
20+1=5
3+2m=9
n+1=2n
20+5=30
p—1=5
q—2=
2r+4 =4r
s+2=2s+1
t+7=2—-1
3u—1=14
v+6=2v
3w—4=17
4x—1=15
2y+3=y+7
3z+1=z+3

71



Equations can be used to solve simple word problems.

SYMBOLS AND PATTERNS

Kisha and Kevin have $20 altogether. Kisha has

$6. How much has Kevin?

Let k£ be Kevin’s amount, then
k+6=20

(subtract 6) k= 14

Kevin has $14.

Notice that you need to substitute a letter for the
unknown and then try to form an equation.

The perimeter of a rectangular field is 80 m.
If the field’s length is 30 m, what is its width?

W

30 m

Let width be w, then
w+30+w+30=80
2w + 60 =80
(subtract 60) 2w =20
(divide by 2) w=10
Width of field is 10 m.

—

Exercise 12J

1

2

Three times a certain number is 78. What is the
number?

Two less than a given number is 29. What is the
number?

Alison and Anya have 36 mangoes between
them. Alison has twice as many mangoes as
Anya. How many mangoes does Anya have?

Write down and solve an equation for each of

these staterments.

(a) When x is doubled the result is 24.

(b) When 14 is added to x the result is 30.

(¢) When x is divided by 5 the result is 20.

(d) When x is doubled and 3 is added the result
is 27.

5

o

I~

[[++]

[lI-]

359

330 =
A B
In the triangle ABC
(a) Write down an equation connecting the three
angles.
(b) Solve the equation to find the value of x.

Stacy has 6 more oranges than Susan. Altogether
they have 74 oranges. How many oranges does
Stacy have?

The area of a rectangle is 24 cm?’. What is its
length if its width is 4 cm?

The perimeter of a rectangle is 45 cm. What is its
width if its length is 12 cm?

The sum of $90 is shared between Pete and Petra
so that Petra gets $15 more than Pete. How much
does Pete receive?

10 In Bayview village there are 12 more women

than men. If the village’s population is 240, how
many villagers are men?

12.6 Looking for patterns

Look at the pattern made from matchsticks:

The st pattern has 2 matchsticks.
The 2nd pattern has 4 matchsticks.
The 3rd pattern has 6 matchsticks.

/AT 9
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You can write a table:

Pattern number | Number of matchsticks
1 2
& 4
3 6

The number of matchsticks is related to the pat-

tern number.

(a) How many matchsticks are needed to make
the 4th pattern?

(b) How many to make the 10th pattern?

(¢) How many to make the 60th pattern?

(d) How many to make the nth pattern?

@ 4x2=8

(b) 10X 2 =20
© 60%2=120

(d) nX2=2n

Exercise 12K
1 Look at this pattern:

Number of dots 2 3 4 5 -

(a) How many dots will make the 5th pattern?

(b) How many dots will make the 20th pattern?

(c) How is the pattern number related to the
number of dots?

(d) How many dots will make the nth pattern?

2 Repeat Question 1 for each of the following

patterns:
@) | Pattern No. 1 2 3 4 5
d R e e
Number of dots 5 -6. | f; o -12- )
(b) | pattern No. 1 2 3 4 5
i " % G @
Number of dots 5 .4 .5 .6-

SYMBOLS AND PATTERNS

. : 9
Numberofdots 0 1 2 3
@ Pattern No. 1 2 5 4 5

s s s 28 s s s Y
Ll . . e L

Number of dots 3 5 7 9

In Question 2(d), did you find the number of dots for
the 5th pattern was 5 X2+ 1=117

Flow charts

® A flow chart is a diagram that shows a series of
steps that need to be carried out in a certain order.
For example:

Choose any number
from1 to 9.

}

| Multiply it by 5. |
v

| Add 3. |
v

Multiply the result by 2. |

'

Remove the last digit from
your answer.

!

Write down this result.

Exercise 12L

1 (a) Carry out the instructions in the flow chart
above. What do you notice about the number
you start with and the number you finish
with?

(b) Use the flow chart again for another number
between | and 9. What do you notice?

(¢) Is your answer always the same as your
starting number, for this flow chart?
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2 (a) Carry out the instructions in this flow chart.
What do you notice about the number you
start with and the number you finish with?

Choose a number
from 1 to 20.

!

| Double it. I

!

| Addten: I

|

| Divide by 2. |

!

| Subtract 5. I

'

I ‘Write down this result. l

(b) Use the flow chart again for another number.

What do you notice?

(¢) Do you think that the answer will always be
the same as the starting number for this flow
chart? Can you explain why?

3  (a) Using this flow chart, what is the answer
when you start with 57

Choose a number.

|

| Add 3. |

!

| Multiply by 4. |

!

| Add6. |

!

| Subtract 15. |

'

| Write down the answer. |

(b) Copy and complete the table for this flow
chart.

(¢) Can you see a pattern in the answers?
Without working through the flow chart, use
the pattern to write down the answer when
the starting number is:

(i 11 (i) 12 (iii) 15 (iv) 20

4 Copy and complete the flow chart below, so

that it gives the same results as the flow chart in
Question 3.

| Choose a number. |

!

| Multiply by 4. |
v

| |
!

I Write down the answer. |

5 (a) Look at this flow chart, then copy and
complete the table that follows.

I Choose a number. I

}

| Add 4. |

'

| Multiply by 3. |

}

I Subtract 8. I

|

I Write down the answer. J

Number
chosen |1 |2 |3 |4 |5|6|7|[8[9]|10

Answer

Number
chosen |1 |2 3|4 ([5|6|7(8([9]|10

(b) Find the pattern in your answers. Use the
pattern to write down the answer if the
starting number is:

(i 11 (i) 12 (iii) 15 (iv) 20

6 The drawing below shows a number machine. A
number machine is a type of flow chart.

INPUT OUTPUT

Answer

Multiply Add
by 4 5
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Suppose you put a 3 in the input box. The machine 9
carries out the instructions Multiply by 4 followed INPUT OUTPUT
by Add 5. The answer in the output box is 17. | || Multiply | | Add -
(a) Copy and complete the table below for the by 7 1
number machine above.

(a) Use the number machine to fill in the correct

Input 1/2[3)14(5]|6|7|8|9]10 numbers in the boxes below.
Output 17
1 2 3
(b) What is the difference between each output IX[O+A 2X[+A IXO+A
number and the next?
(¢) With which instruction in the number (b) Copy and complete the table:
machine is this difference connected?
(d) Write down the output number when the Input 1 2 3 4 5 6
input number is n. Output
7 Look at the table you completed in Question 3(b). () If the input number is n + 1 what is the
(a) Fill in the correct number in the boxes below output number?
so that the answers are the same as those in
Question 3(b). 10 Look at the number machine.
| 5 3 INPUT OUTPUT
||, | Multiply Add
(IX[D+3 | CX[D+3 | BX[D+3 by3 2

(b) Complete this number machine to fit the
(a) Do you agree that 5, 8, 11, 14, 17, 20, . ..

table. :
are output numbers for your machine?
INPUT OUTPUT (b) What is the pattern for these numbers?
L, M;tnply | Add | |
Lo — Solving equations
Think of a number, add 6 to it. The result is 8.
(¢) If the input number is n, what is the output Wht iz thennmber?
number?

_ ) The first expression can be shown in a flow chart
8 Look at the table you completed in Question 5(a).

(a) Fill in the correct number in the boxes NUMBER —»| Add , NUMBER
below so that the answers are the same as 6 +6=8
those in Question 5(a).

To find the number you need to find the inverse of
the operation, add 6, that is subtract 6.

1 2 3
(IXND+4 | @X[D+4 | BX[D+4 The inverse flow chart is then
(b) Complete this number machine to fit the 2 «— S“bgm“ «— 8
table.
INPUT OUTPUT Hence the original number was 2.
|_{,| Multiply Add You can use the idea of flow chart as another way of

= == solving simple linear equations.

(c) If the input number is n, what is the output
number?
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Use a flow chart to solve
x—4=6

Subtract
4

—=x—4

Add
4

10 =— t—

Hence, x = 10

2/

You can solve more complex equations in the same
way.

Solve the equation

Ix—1=15
. 3x
- Multiply | | Subtract | __ 5
by 3 1
P 16
5%=% Dzﬂgeby Faid Axlid 15

1
Hence, x = 53

Exercise 12M

Use the flow chart method to solve these equations
for x.

1 x+5=9
2 x+2=12
3 x—3=7
4 4x=12
5 6x=48
6 =8

7 =12

8 x+13=4
9 x—2;=6
10 2x—1=5
1M 2%+1 =
12 3x—6=18

-
W

4x—-2=14
.

A =4

X

§+2=5
'%—3:9
5x—6=730
Tx+9=2

R e A kA
R & B

Number sequences
The numbers 5, 8, 11, 14, 17, 20, . .. follow a pattern.

You can add 3 to each number to get the next number.
(5+3=8,8+3=11andsoon.)

® A sequence is a set of numbers that follows a
pattern.

@ Each number in a sequence is called a term.
For example, the third term in the sequence 3, 8,
11,14, 17,20, ... is 11,

Exercise 12N

1 (a) Write down the next three terms in the
sequence:

(i 6,12,18,24, 30, ...

(i) 2,4,6,8,10, ...

(i) 1,3,5,7,9, ...

(iv) 4,7,10,13,16, ...

™ 6.912,1518, ...

(vi) 5,11,17,23,29 ...

For each sequence in part (a), draw a number
machine that will produce the sequence
when the whole numbers, starting from 1, are
put in.

(b)

2 Look at this table.

Input |1 |2 (3|4 |5]|6(7|8|9]10

Output | 8 | 14|20 |26 32|38 |44 | 50|56 |62

(@ Do you agree that the sequence of output
numbers could also be written as:
(1x6)+2, 2x06)+2,

(3X6)+2, UxX6)+2...7

(b) Using this pattern, find the 12th, 20th and

nth terms in the sequence.
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(a) Write each term of the sequence in the same
format as in Question 2(a).
(i) 4,812,160, ...
(i) 5,10,15,20, ...
(i) 11,22,33,44, ...
(ivy 4,7.10,13, ...
vy 9,11,13,15, ...
(vi) 12,14, 16,18, ...
(vii) 1,4,7,10, ...
(viii) 2,7,12,17, ...
(b) Write down the 10th, 12th and nth term of
each sequence.

A number is added to each term in the sequence
below, to give the next term. The number added
may be the same each time or it may be different.
If different, there is still a pattern.

Find the pattern, then write down the next three
terms of each sequence.

(@ 1.7 13, 19,25 31, ...

(b) 1,11,21,31,41,51, ...
(© 1,9,17,25,33,41, ...
(d 1,6,11, 16,21, 26, ...
(e 1,2,4,7. 11,16, ...

) 1,2.5,10,17,26, ...
(g 1,2,3,5,7,10, ...

(h) 1, 11,31, 61,101, 151, ...
(i) 1,4,10,19,31,46, ...
() 10: 1,5, 14,80:55; wus

(a) What does random mean?

(i) Mark two points on a sheet of paper. Join

them with a straight line.

(i) Mark three points at random on a sheet
of paper. How many straight lines are
needed to join each point to all the others?

(iii) Mark four points at random on a sheet
of paper. How many straight lines are
needed, to join each point to all the
others?

(iv) Repeat for five points and six points.

(b) (i) Copy and complete this table.

Numberof points | 2 |3 |4 |5 |6

Number of lines
joining them

SYMBOLS AND PATTERNS

(ii) Express the sequence of numbers in
the bottom row of the table in the same
format as in Question 2(a).

(iii) How many lines do you think you
would need to join nine points to each
other? Check by drawing.

12.7 Arrow diagrams

An arrow diagram or mapping diagram is another
way of showing simple relationships.

‘is the father of”

/ John
James \ Jeffrey
Joan

They can also show relationships between numbers

‘is 4 less than’
6 10

> 11
12

You can use the language of sets to show arrow
diagrams.
For example,

A={1,23,4}

B={4,5,6,7}

The relation ‘add 3° can be drawn as

‘add 37
The relation ‘add 3’ is called the mapping rule.
Given two sets, you can usually figure out the
relationship.
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Describe the relationship between sets A and B.
A B

L\ L.
_/ .

R=]

The arrow diagram shows the relation ‘multiply

by 3.

7

Notice the relation ‘multiply by 3’ can also be shown
as the set of ordered pairs (1, 3), (2, 6), (3,9), 4, 12).

Exercise 120

1

B

Find out the year in which ten of your classmates
were born. Draw an arrow diagram to show the
relation ‘was born in’,

Find out the favourite sporting activity of six of
your friends. Draw an arrow diagram to show the
relation ‘favourite sporting activity is’.

What are the favourite meals of members of your
family? Draw an arrow diagram to show this
information.

Draw arrow diagrams to illustrate the
relationships:

(a) is the mother of

(b) is the father of

(c) isasister of

(d) is a brother of

(e) isa cousin of

for members of your family.

(a) Copy and complete the mapping diagrams.

(i) is 2 more than
'_...-——_-____'-_____-—‘-
2 0
4 g
6 4

(il) is double
'___..-———-___'____‘——.

(i} I is a multiple of :
.___._-—-'-___‘—__"-——-

(b) In each case show the relationship as a set of
ordered pairs.

(a) Look at these mapping diagrams. In each
case try to identify the relationship.

(i) B
/9
L
(D
L

=

(ii)

o

.
G\

)
) A

(b) Write down each relationship as a set of
ordered pairs.

(iii

7  Look at the ordered pairs (1, 2), (2, 3), (3, 4),

“, 5), (5, 6).

(a) Draw a mapping diagram to show the
relationship.

(b) Identify the mapping rule.



8 For each of the following sets of ordered pairs:

(a) Draw a mapping diagram.

(b) Identify the mapping rule.
(H (0,0),(1,2),(2,4),3,06), 4,8)
(i) (—1,1),(0,2),(1,3),(2,4),3,35)
(i) (0, 1), (1, 3),(2,5),(3,7), @, 9)
@iv) (-1,-3),(0, —1),(1,1),(2,3),3,5)
V) (=4,-2),(=3,-13), (=2, =D,

(=1, =3), (0, 0)

A={2,4,6,8,10}, B={l, 4,8}

Draw arrow diagrams to show the relationships:
(a) isequal to

(b) isless than

(c) isa factor of

10 A={1,2,3,4}.B={3,6,9, 12}
Draw arrow diagrams to show:
(a) is one third of (b) is three times
(c) isless than (d) is greater than

(1]

11 A={1,2,3,4,6},B={24,6,12}
Draw arrow diagrams to show:
(a) is a factor of (b) is a multiple of
(¢) isequal to (d) is not equal to

Types of arrow diagram

Look at this arrow diagram.

A B

‘is the uncle of”

This arrow diagram illustrates a relation that is one-
to-many. Each member in the set A is related to more
than one member of set B.

Relations can be:

® one-to-one

® many-to-one

® one-to-many

e many-to-many.

SYMBOLS AND PATTERNS

For example:

P2
T [

( 4 A one-
> 6 to-one
relation

‘double’

A many-
to-one
relation

‘was born in’

6 4 A many-
4 3 to-many
3 2 relation

‘is larger than’

Exercise 12P

1

N

Look at the mapping diagrams you draw for
Questions 1-4 of Exercise 120.

Identify the mapping rule in each case.

A={1,2,3,4},B=1{5.6,7.8}

(a) Draw arrow diagrams to show the relations:

(i) is 3 less than
(ii) is a factor of
(iii) is not equal to
(b) Identify the relation type in each case.

Using the sets
A={1,2,3,4},B=1{3,6,9, 12}
(a) Draw arrow diagrams to illustrate
(i) a one-to-one relation
(i) a many-to-one relation
(iii) a many-to-many relation

(b) In each case state the mapping rule you used.



SYMBOLS AND PATTERNS

Exercise 12Q - mixed
questions

1

=]

Simplify:

(a) 3x+ 7x+5x

(b) 9x+ 3y +y—2x

(¢ 10n+8+2m—3n—1
(d) 5xX 3y

If x=3 and y = 4 find the value of
(@ x+y+5

(b) 5x+ 3y

() 7x—2y

Write an expression for the number of
(a) centsin $d+ p cents

(b) days in 3x weeks + 5 days

(¢) metres in k kilometres + s metres.

(a)

The perimeter of this figure is 31 em.
Write an equation linking a, b, ¢, d, e and 31.

(b)
25 cm?
5cm

=

rcm

The area of the rectangle with sides of length
5 cm and rcm is 25 cm’.
Write an equation linking 5, r and 25.

A man walks 2z km on the first day, 8 km on the
second day and (z + 3) km on the third day.
How far does he walk in three days?

In a test Matt got 15 more marks than Nana who
got x marks.
(a) How many marks did Matt get?

Percy got y marks more than Matt.

(b) How many marks did Percy get?

(¢) How many marks did the three have
altogether?

I~J

[+]

U]

”_1

Lorne buys 5 books at x dollars each, and y
books at 7 dollars each.
How much does she spend altogether?

3p

6p

5p 3p
The perimeter of the shape above is 66 cm.
What is the value of p?

Rectangles A and B have the same area.
A 4cm B 3cm
acm 8 cm

Find the value of a.

Write down the next two terms and the nth term
in the sequence:
@ 7,14,21,28 ...
(b) 15,3,45,6...
© 15635 -
(a) Copy and complete:
1=1
1+3=4
1+3+5=
1+3+5+7=01
1+34+5+7+9=01
(b) Write down the next four terms of this sequence.
(¢) Without adding, can you work out
@ 1+34+5+74+-+217
(i) 1+3+5+7+--+99?



Consolidation

Example 1
Simplify the algebraic expressions
(@ 3a+b+b—a+4b (b) 6axX4b

(@ 3a+b+b—a+4b
=3a+2b—a+4b
=3a—a+2b+4b
=2a+6b

(b) 6a xX4b
=0XaxX4xXph
=24 Xaxh
=24ab

Example 2
How many hours are there in
(a) xdays (b) p weeks g days?

(a) There are 24 hours in 1 day so there are
24 X x hours
= 24x hours in x days.

(b) Number of hours in a day =24

Number of hours in a week = 24 X 7
=168
Hours in p weeks g days = 168 X p +24 X g
= 168p + 24q

Example 3

Write equations to represent these situations.

(a) Rhoda scored 17 marks on her first maths test
and x marks on her second test. Her total score
for the two tests was 39.

(b) A rectangle has length 5 cm and width y cm.
The perimeter of the rectangle is 24 cm.

(@ 17+x=39

(b) Perimeter = distance around
24em=5cm+ycm+5cm+ycem
24 =10 +2y

SYMBOLS AND PATTERNS

Example 4
Solve these equations.
(a) 17+x=39 (b) 2y+ 10=24
(@ 17+x=39
Take 17 from both sides.
x=39-17
=22

(b) 2y +10=24
Take 10 from both sides.

2y=24-10
2y=14
y=7

Exercise 12

1  Simplify:
(@ atata+ta (b) b+bh—a+a+b
(©) 3a—2b+4da+6b () 2axX2b

(e) 3ax2b (f) 6ax12b
2  How many minutes in

(a) 3 hours (b) x hours

(¢) 1day (d) vdays

(e) 2 days x hours
(2) vy days x hours?

(f) v days 14 hours

3  What is the total value of
(@ 6%5notes (b) x$5notes (¢) y $20 notes
(d) y $20 notes, 6 $5 notes
(e) x $5 notes, y $20 notes?

4 Write down the perimeter of these shapes.
(a) 7 em (b)

A y+1 cm

yem

(© wem

3pcem 6cm

pcm
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5  Write down the area of these rectangles.

(@) (b)

acm g cm

6cm pom,

(©

4 cm

r+2cm

6  Solve these equations.
@ x+2=5 Mx—2=7 (@© x+11=24
d 11+x=23 (&) 2x+3=7 (f) 2x—3=7

Application 12

7  The bus fare from Coast Town to the city is $9
for adults and $5 for children.
(a) What is the bus fare for 3 adults and
2 children?

ﬂk Support Website

Additional material to support this topic can be
found at www.oxfordsecondary.com/
9780198425694

(b) What is the bus fare for d adults and
c children?

(¢) The bus fare for 5 passengers was $29.
How many were adults?

Taxi rates on Grand Island consist of a $5 flat
charge and a payment of $4 for each kilometre
travelled.

(a) What is the cost for a passenger who travels
one kilometre?

(b) A passenger pays a taximan $39 for a
journey. If the passenger travels x km, write
down an equation linking x with the charges.

(¢) Solve the equation in part (b) to find out how
far the passenger went.

Ken has $8. His brother Claude has $x more than

Ken. If they have $32 altogether, how much do

they each have?

You should knowv ...

information.
X is a symbol—it means multiplication.

9 is a symbol—it is the number nine.

1 A symbol is a sign, a numeral or a letter used to give

Check out

1 Give examples of three symbols.

o
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A constant is a symbol which always means the same
thing.

A variable is a symbol that can represent different
numbers.

You can add, subtract and multiply symbols.
For example: x+x+x+y+y=3Xx+2Xy
=3x+2y

You can substitute numbers for letters.
For example: if a=3,b=>5 then
2a+3b=2(3)+3(5)

=6+15=21

You can write an algebraic expression to describe a situation.
For example: John is 4 years old. In d years time, John will

be 4 + d years old.

You can solve an equation using
(a) the balance method

(b) flow charts

For example: solve3x—5=13

(@) (Add5) 3x=13+5=18
(Divideby3) x=5=6
(b) 3x
x—> x 3 —> 5 [—3x-5
18
6<«— +3 [«— +5 [« 13

A sequence is a set of numbers that follow a pattern.
For example: 3,6,9,12, ...

The pattern is: add 3 to each number to get the next
number.

Which of the following symbols

are constants?
A, =3, 7.d

Simplify
(a) 2a+3a—2b
(b) 5xX 2y

Ifx=7andy=3
find

(@ 2x+3y

(b) 3xy

(a) Mary has $2x and Lilly has
7 dollars more. How much
money does Lilly have?

(b) Susie shares f tarts among
her four friends.

How many tarts does each
child receive?

Solve these equations

@ x+7=9
(b) x—3=13
© 2x—1=15
(d) 3x+4=13
e 5x—2=8

Find the next two terms in the
following sequences:
@ 6,13,20,27, ...
(b) 7,14,21,28, ...
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How to find the nth term of a sequence:
For example:  3,6,9,12, ...

The Isttermis 3 X1 =3

The 2nd termis3 X 2=6

The 3rd termis 3 X3 =9

The 4th term is 3 X 4 =12

So the nth term is 3 X n=3n

Y

Showing relationships using arrow or mapping

diagrams.

For example: the arrow diagram shows the
relation ‘is a third of”,

‘is a third of”

Write down the nth term in the
following sequences:

@ 3,6,9 12, ...

(B 35750 8

A=1{2,3,4,5},B=1{7,8,9, 10}
Draw an arrow diagram to show:
(a) is two less than

(b) is a factor of




Revision exercise 3

p ercenta ges 8 Ahab Wilson borrows $2000 from his bank at 12%
p-a. (per annum or each year) interest. How much

1 Write asa per cent does he have to pay back at the end of the year?

(@ 20in 100 (b) 20 in 200
(© 20 in 500 ) 20 in 1000 9 Dona Masters puts her money in a savings

account. How much interest does she gain when

2 Inasurvey, 100 shoppers were asked their she has $460 in the account for six months if the

favourite fruit, the results were: rate is 9% p.a.?
Oranges 28 Apples 12 11 1
Bafianas 25 Pineapples 34 10 Half of ; is 5. What is 7 as a per cent?

Do you agree that g must be 1212%?

Write out the popularity of each fruit as a per cent.
Complete the following table:

3 Change these fractions to a per cent.

Fraction %
Wi mE ©% @ , o
64 12 80 36 8 7]
©x ®xF5 @z OF 1 >
4 Calculate: ‘;
(@) 10% of 200 men 8
(b) 5% of 60 girls %
(©) 75% of 140 car drivers 5
(d) 32% of 5000 voters 8
(€) 35% of 2400 2
5 Copy and complete this table. %
1
Fraction % Decimal
% You can change per cents containing fractions
T like this: 173% = 175 in 100
5 =35in 200
75 =35
200
0.2 Now try these, changing the per cents to
16 fractions and cancelling down:
8 @ 27;5%  (b) 33;% () 6;%
0.8
0.08 Representing
100 information
% 11 This pictogram shows the number of PCs in
Latin America and the Caribbean to the nearest
6 How much do you save if a shop offers: 5 million.
(@) 10% reduction off a $175 dress?
(b) 20% reduction off a $3.40 tie? Year
1990 OO
7  Given US$1.00 =J$127.80, find the value of 1995 000
(a) US$70 in Jamaican dollars 2000 OO0
(b) US$350 in Jamaican dollars 2005 OOOOOOO
(¢) J$12000 in US dollars, 2008 OO OOoOOO

[ represents 5 million PCs
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13

14

15

REVISION EXERCISE 3

(a) How many PCs are shown for 2005?

(b) In 2000 there were 27 million PCs but only
25 million is shown in the pictogram. Show a
way of improving the representation.

The total number of cell phones in use in Latin
America and the Caribbean is given by this table:

Year 2000 2005 2010 2015

Cell phones 81 100 566 734
(millions)

Design a pictogram to represent this
information.

The estimated world primary energy production
is shown on this pie chart:

Oils 475%

Solid Gas
Fuel 20%

30%

\ Electricity

(a) What percentage of the total energy is
represented by electricity?

(b) What is the size of the angle of the sector
representing electricity?

(¢) Calculate the sizes of the angles of the other
sectors.

The estimated percentage of total world energy
production in 2009 is given in this table:

Region %o
North America 30
7 1
Asia 22 3
USSR 1
2
Europe 15
Africa 5
South America

Construct a pie chart to show the information.

This bar chart shows the recorded sugar
production of Trinidad and Tobago from
2000 to 2004. The production is shown to the
nearest 10 thousand tonnes.

A
200

180

160

140

120

100

80

Thousands of tonnes

60

40

20

2001
2002
2003
2004

(a) What was the approximate tonnage of sugar
production in 20047

(b) What is the difference between the greatest
and least years’ production shown?

16 The sugar production for Trinidad and Tobago

from 2005 to 2009 is given by this table:

Year 2005 2006 2007 2008 2009

Thousand | 150 140 110 90 80
tonnes

(a) Copy the bar chart shown in Question 15 and
extend it to 2009. What do you notice?

(b) What happened to the sugar industry in
Trinidad after 2010. Why?

17 The sugar production for Barbados from 2009 to

2016 is given in this table:

Year | Thousand Year Thousand
tonnes tonnes

2009 357 2014 160

2010 259 2015 116

2011 285 2016 83

2012 259 2017

2013 173 2018

(a) Construct a bar chart to show this information.
(b) What do you think production will be in
20177 20187




18

19

20

Wilson Smith works for a workshop producing
sewing machines. He has to keep a record of
sales which he plots on a graph. So far his graph
looks like this:

~

80

70

60

50 R
(M, [39)

Sales
=
>

(M,)31)

(AL125)

{J, b8)
' (F.D0)

J FMAM]] Month

Wilson can record the result for January as
(7, 28). In the same way, write down the results
for the other five months.

Wilson records the sales for the last six months
of the year as:

(J, 50), (A, 50), (S, 54), (O, 62), (N, 60),

(D, 65).

Draw a graph like the one shown in

Question 18 for the whole year’s sales.

What do you notice?

Draw a coordinate graph to show these points:
@ (2.1,6,2.43),6.4

(h) =4 ~2), L3, —10—2, 0 (=1, 1%40,2)
© (=1,0),(-1,1),(0,2),(1, 1),(1, 0),(0, —1)

Join the points. What can you say about your

results?
In each case, what can you say about the points?

Area

21

Here is a rectangle with a perimeter of 24 cm.

T

4 ¢cm

- 8 cm >

(a) Draw two different rectangles each with a
perimeter of 24 cm.
{b) Calculate the area of each rectangle.

22

23

24

25

26

27

REVISION EXERCISE 3

On squared paper, construct

(a) asquare of side 4.5 cm

(b) an equilateral triangle of side 6 cm
(c) aregular hexagon of side 3 cm.

What is the perimeter in each case?
By counting squares, estimate the area of each shape.

A rectangle is 3 cm long and 2 cm wide.

(a) What is its area using cm??

(b) What is the length and breadth using mm?
(c) What is the area using mm?2?

The sides of a rectangle are 10 cm and 4.3 cm.
(a) What are the sides using mm?

(b) What is the area using mm??

(¢) What is the area using cm??

Calculate the area of the triangles:

(@) (b) 4 cm
B E—
3Jem
5 i 9cm
©
7 em
12 cm

In the diagram, X lies on one side of the rectangle.

S5em X 9cm

14 cm
Calculate the area of each of the triangles.
What do you notice?

Calculate the area of the shapes drawn on cm
squared paper.

@\ (b)
AN \




REVISION EXERCISE 3

28 The side wall of a swimming pool is shown in 34 Write down:
this diagram. (a) the number of days in w weeks
(b) the number of hours in d days
Hm (c) the number of minutes in h hours.
Im 35 Write an expression that states:
2m (a) Sarah has $a and Ruth has $b and they have
$10 together.
(b) Eli has $c and Tom has $d but Eli has $10
Calculate the area of the wall. more than Tom.
29 In these diagrams, ABYX is arectangle and Cis 56 My age is x years and my son’s age is y years.
a point on the line through X and Y. In each case Write down an expression that states:
calculate the area of the triangle ABC. (@) The total of our ages is 72.
@) X C dem Y (b) T am twice as old as my son.
What is my age?
£k 37 Bricks are built up to make a pattern like this:
A 10 cm B
(b) X Y 4em C D | | |
If the pattern is continued, how many bricks will

(a) in the fourth building
______ | (b) in the tenth building
A 10 cm B (¢) in the nth building?
30 In Question 29, C is a point on the line XY.
Find the area of triangle ABC with C in another

1
I
6 cm i there be:
]
:

38 The drawing shows a number machine.

osition on XY. :
P INPUT —» Muddtiply ] | Add L. ourpyT
by2 3

Symbols and patterns
31 Simplify: Find the output when the input is:

@ +}; -y @ 5 (h) 7 © 10 d) x

b a+2a+b+ta 39 (a) Draw a flow chart that, given an input x

© ptg+qg+qg+p produces an output

d) 3s+2t+s (i) 2x (if) 3x+ 1 (iii) 4x+5

i _ (b) Hence, or otherwise, solve the equations
32 Slmléhfyf () 2x=5 (i) 3x+1=7 (iii) 4x+5=14
n) 2x+y—
Eb)) 32 +J272b fZa 40 The square grid problem. Imagine a grid made of

© 2p+q—p+qg—p straight lines forming squares like this.

d) 3s—2r+t+s+4: A
33 Write down the area and the perimeter of.
@) 7 (b) 2x
q S
y




If you start at corner A and can only travel along
the edges of the squares, how many different
shortest ways are there to reach each corner?

Start like this:

Can you find two ways of going from A to

the corner marked 2?7 And can you find three
ways of going from A to the corner marked 3?
And do you agree that there is only one way of
reaching each of the corners marked 1?7

Now try some more corners and look for any
patterns. Can you find the total number of ways
from A to S and from A to T?

Mixed questions 3

1

What percentage of the shape is shaded?

A 23% B 77% C 23% D 7%
The fraction % written as a percentage is
A 34% B 85% C 34% D 8%

A school has 250 children. 40% are boys.
How many are girls?

A 16 B 100 C 150 D 234
Red Green Yellow Blue
5 7 9 4

The table shows the favourite colour of a class of
children. What percentage like yellow?
A 9% B 36% C 43% D 90%

What is the cost of a vase priced at $30 if a sales
tax of 3% is charged?

A $090 B $9 C 33090 D 339

10

"

12

13

14

REVISION EXERCISE 3

What is 45% as a fraction in its simplest form?

4 45 9 11
A £ B % C 5 D 15
Which is the largest number?

A 65% B 06 C } D 079

A bottle holds 3 litres when it is 73% full.
How much does the bottle hold?

A 4litres B 25 litres

C 40litres D 225 litres

What is 1% of $1?

A $001 B $010 C #$1 D SI10

In a carton of 36 eggs, 25% are broken.
What percentage are not broken?

A 9% B 271% C 75% D 125%

Using tally strokes, the number 10 is
represented by

A r—e e

B r+——a

C rr—t+———sa

Do

On a pictograph 7 represents 6 students.

? would represent
A 2 students
C 4 students

B 3 students
D 5 students

A family spends $8100 per month as follows

Food $2700 Clothing $1350
Mortgage  $2430  Fuel $540
Electricity ~ $1080.

On a pie chart, the angle representing the
amount spent on clothing is

A 30° B 60° C 90° D 120°

In a school canteen the number of bottles of soft
drinks consumed by pupils each day is recorded
below.

Day Mon | Tues | Wed | Thur | Fri
Number
of bottles | 150 | 130 | 90 | 130 | 90

If G represents 10 bottles the total number of &

in the pictograph would be
A9 B 13 C 15 D 59



15

16

17

18

19

20

21

REVISION EXERCISE 3

YA
Pe  3-
2 .
1 .
3-2-1,] 1 2 37
-2 4
The coordinates of P are
A(23 BI(=23 C(@3,-2) D@32
The results of a class test in mathematics are

recorded in the bar graph below.

(=]

Number of students

0O 1 2 3 4 5
Marks
The number of students doing the test is

AI5B 19C 23D 30

What is the area of a square with a side of 4 cm?
A 16cm? B 4cm?
C 8cm? D 2cm?

What is the area of this triangle?

2cm
5¢cm
A 10cm? B 5cm?
C 2cm? D 7cm’

What is the perimeter of a square with a side of
3cm?

A 3cm B 9cm

C 6cm D 12cm

What units would you use to measure the area of
the top of your table?

A mm’ B cm®

C m’ D km?

Find the area of this triangle:

2 cm

4 cm

22

23

24

25

26

27

28

29

30

A 6cm’ B 8cm?
C 4cem? D 2cm?
What is the perimeter of this shape?
| 3cem
§ g
e’ o
(o'}
8em
A 18cm B 22cm
C l6cm D 24cm
What is the next number in this sequence:
1,3,6,10,...
A 13 B I5
C 17 D 19
If x=6and y=2 find 2x + 3y
A 5 B 58
C 22 D 18
Ifa=6and b =3 find 3a — 2b
A 13 B 24
C 12 D 1
Simplify 3x + 2y — x + 3y
A 2x+ 5y B 4dx+y
C S8xy D 2x—y
In the equation
3x—5=19
the value of x is
A 43 B 8
¢ 11} D 24
What is the next number in this sequence?
1,4,9, 16,25,
A 41 B 34
C 36 D 38
Alf of students surveyed walk to school. What angle
would they be represented by in a pie chart?
A 180° B 40°
C 25 D 90°
What is the area of this shape?
2em

3cm 4 cm
A l4cm? B 7cm?
C 10cm? D 12cm’



-. Glossary )

1 Number
Place value Number system in which the position of
the digit affects the value of the number.

Face value The numerical value of the digit, e.g. the
face value of the digit 2 in 7284 is 2.

Value The actual value of the digit, e.g. the value of
the digit 2 in 7284 is 200.

Decimal system Numbers system based on powers
of ten.

Binary system Number system based on power of two.

Factor The factors of a number are the whole numbers
that divide into it, e.g. factors of 6 are 1, 2, 3, 6.

Multiple The multiples of a number are formed from
its times table, e.g. multiples of 6 are 6, 12, 18, 24, ...

Composite A composite number has three or more
factors.

Prime A prime number has only two factors.

Prime factors The prime factors of a number are the
factors of a number that are prime numbers.

Commutative An operation is commutate if the order
in which you operate on the two numbers does not
matter

Distributive law Law states that
aX((b+tc)=axXb+aXc
where a, b and ¢ are numbers.
Associative law Law states that
a+b+e)=(a+b)+c

axX(bXc)=(axb)Xc
where a, b and ¢ are numbers.
Integers Positive and negative whole numbers. That
180 7 T3 725710, 1,2, 8, 4400
HCF The highest common factor of two or more num-

bers is the largest number that can divide into those
numbers without remainder.

LCM The lowest common multiple of two or more
numbers is the smallest number into which those
numbers can divide without remainder.

2 Sets

Set A collection of things with a common feature.
Empty set
Venn diagram A pictorial way of showing sets.

A set with no members.

Subset A set which contains part or all of another set.

Intersection The intersection of two sets contains only
members common to both sets.

Complement The complement of a set contains
only members that are not in that set but are in
the universal set.

3 Fractions

Equivalent fractions Two or more different fractions
that are equal in value, e.g. %, %, 5

Improper fraction A fraction in which the numerator
is greater than the denominator, e.g. ;i, %

Proper fraction A fraction in which the numerator is
less than the denominator, e.g. %, |?_5

Mixed number A number made up of a whole number
and a proper fraction, e.g. 2%, 7%.

Ratio A ratio compares the sizes of two quantities.

5 Angles

Ray A straight line that extends from a point.

Line segment A line joining two points.

Angle An angle is made when two rays extend from
the same point. An angle is a measure of turn.

Right angle An angle made by a quarter of a full turn
or 90°.
Straight angle An angle made by half a full turn or 180°.

Complete turn (or full turn) A measure of the angle
made when the line which is turning has moved right
around to its starting point.

Parallel
rays.

Acute angle
Obtuse angle An obtuse angle is more than a right
angle but less than a straight angle.

Reflex angle A reflex angle is more than a straight
angle but less than a complete turn.

Two rays that do not meet are called parallel

An acute angle is less than a right angle.

Complementary angles
to 90°.

Supplementary angles
to 180°.

A pair of angles that sum

A pair of angles that sum

6 Solids
Cuboid A box-like solid. It has six rectangular faces.

Vertex A vertex or corner of a solid is formed where
two edges or sides of the solid meet.



GLOSSARY

Prism A solid shape with a regular cross-section.
Net A flat shape that folds to make a solid.

7 Measuring

ST units Units of measure based on the metric system.
The principal units are the metre (m) for length,
kilogram (kg) for mass, second (s) for time and
kelvin (K) for temperature.

Mass The quantity of matter in a body.

Weight The force of gravitational attraction
on a body.

Temperature The degree of hotness of a body.

8 Shapes
Triangle A three-sided shape.

Equilateral triangle A triangle with all three sides
equal in length.

Isosceles triangle A triangle with two sides equal in
length or two equal angles.

Scalene triangle A triangle with all three sides
different in length.

Quadrilateral A four-sided shape.

Parallelogram A quadrilateral with two pairs of
parallel sides.

Rhombus A quadrilateral with two pairs of parallel
sides and all sides equal in length.

Trapezium A quadrilateral with one pair of parallel
sides.

Kite A quadrilateral with two pairs of adjacent sides
equal in length.

Circumference The distance around a circle.

Radius The distance from the centre to the
circumference of a circle.

Line of symmetry A line along which a shape is
folded so that one half of the shape fits exactly on
the other half.

Reflection A transformation that gives the mirror
image of a shape.

Tessellation A pattern made by fitting shapes together
without overlapping and without spaces.

Translation A transformation that moves a shape into
a new position.

Congruent Two shapes are congruent to each other if
they have the same size and shape.

Rotation A transformation that turns an object about
a point.

9 Consumer arithmetic
Cost price The amount an item cost.
Selling price The amount an item is sold for.

Profit Selling price — cost price if the selling price is
greater than the cost price.
Selling price — cost price
cost price

Percentage profit X 100%

Discount The amount taken off the price of an item.

Interest The amount of extra paid or the fee charged
for the use of someone’s money.

10 Representing information

Discrete data Data that can only take on definite
values, e.g. eye colour, shoe size.

Continuous data Data that can take on any numerical
value, e.g. height, weight.

Frequency table A table that lists items and records
their frequency.

Mean The mean of a set of data is found by adding all
the separate values of the data and dividing the sum
by the number of data values.

Mode The mode of a set of data is the value that
occurs most frequently.

Median The median of a set of data is the middle
value after arranging the data set in order of size.

Range The difference between the largest and smallest
value in a data set.

12 Symbols and patterns

Constant A constant is a symbol that always has the
same value, e.g. 6, 18.

Variable A variable is a symbol that can take any
value.

Algebra A part of mathematics where letters are used
to represent numbers.

Algebraic expression A collection of constants and
variables, e.g. 7a + 4b, 6ab — Tc + 2d.
Equation A statement showing the equality of two
expressions, e.g. Ta+2c=0,4a — 2b=6¢c — 4.
Flow chart A diagram showing a series of steps to be
carried out.

Sequence A set of numbers following a particular
pattern, e.g. 2,4, 6, 8, ...

Arrow diagram A way of showing a simple
relationship between two sets.



-. Answers )

1 Number

Check in

1@ 100 )5 (©7F

2@ 14 (b) I8 (€) 32 (d) 20 (e) 63
Exercise 1A

1 (a) four (b) forty (c) four hundred (d) forty

(e) four thousand
2 (a) 2,9,16,27.81  (b) 0,29,99, 111, 308

(c) 41, 268, 401, 999, 1001

(e) 3,610, 6002, 8109, 71 506

(f) forty thousand

3 (a) 2500 (b) 1100  (¢) 900 (d) 11 000
(€) 2499  (f) 991 (g) 1992  (h) 7099

4 3100 5 6789

6 @3 (M8 (013

7@ 410 (052 (©56 (d)66 (@ 36

8 (b) () XXIX (ii) XCII  (iii) CDXLIX

Exercise 1B

1@ 20+7 (b) 100+6 (c) 200+70+1
d) 900+ 10+4  (e) 1000+ 100+30+7
() 10000 + 3000+ 600 +10+9

2@6 (b)24
3 (@ 67 (b) 167 (c) 640 (d) 836
5 (a) 3 $100 bills, 4 $10 bills and 5 $1 coins
6 (a) one 16 g, one 4 g and one 2 g weight
(b) all weightsto 31 g  (¢) objects over31 g
8 @@m3 (b1l (o) (i) 31
(b) (i) 11001 (i) 110011  (ifi) 100000010

(e) 434

Exercise 1C

1@34 (b101 (0633 (@ 1328
© 390 (f) 1234
2@51 (64 (© 38 ()46 (o) 95
€ 92 (g) 189 () 376 () 1015 (j) 889
3445 4 $176 52037 6693 7 2856
Y@ [5]3[7 b [4 92
7(s]3 3|57
5 g|1]e
10 (@) 12,36,48 (b 18

Exercise 1D

1 4,8, 12, 16, 20, 24, 28, 32, 36

2 (a) 5,10, 15,20,25,30 (b) 7,14, 21,28, 35,42
3 (a) 48 (b) 60  (c) 90

4 (a) 24,28 (b) 54,63
@) 96,112 (e) 98, 105

(c) 72,84

(£ 72

(g) four thousand

(d) 1234, 2134, 2413, 4132, 4321

8 39

5(a) 6,12 (b) 1530
6 Itends in either 0 or 5.

(c) 12,24

7 (a) The sum of the digits in each multiple is 9.
(b) The sum of the digits in each multiple makes
the pattern 6, 3, 9 repeated.

Investigation page 5

(a) Itisa diagonal pattern.

(b) The diagonals slope the opposite way with 5 columns, and

straight down with 3.

Exercise 1E

1@ L3 (b)1,2,48 © 13515 (d 1,2,4,5 10,20
2 Number of
Number Factors different factors
1 1 1
2 1.2 2
3 15 2
4 1,2, 4 3
5 1.5 2
6 12 3,6 4
7 157 2
8 1,2,4,8 4
9 I Eh 3
10 125010 4
11 | e 2
12 1,2,3,4,6, 12 6
13 1,13 2
14 1,20 14 4
15 18,0, 18 4
16 1,2,4,8, 16 5
17 1,17 2
18 1,2,.3,6,9.18 6
19 1L a8 2
20 1,2.4,5,10,20 6
3 (@ 23,5 11,13,17,19 (b) 2
4 23,29, 31 51
Investigation page 7
60, 72. 84, 90 and 96 all have 12 factors
Exercise 1F
1 () (i) 1,57.35 (i) no (b) (i) 1,37 (i) yes

2 (a) 23,29,31,37,41,43,47
() 2,3,5,7, 11,13, 17, 19, 23, 29, 31, 37, 41, 43, 47

3 No, it has only one factor.

4 (a) prime  (b) composite

6 (a) 2,3,5,7, 11,13, 17, 19, 23, 29, 31, 37, 41, 43, 47, 53, 59, 61,

67,71,73,79, 83, 89,97
7 (a) Once: 2and 3

(b) yes

(b) Never, because at least one of three consecutive numbers
must be an even number, and all even numbers greater than

2 are not prime.



ANSWERS

8 (@ 5and7  (b) 8

9 (a) 613isprime  (b) 4999 is prime
(c) 30 031 is not prime, 59 1s a factor.

Investigation page 8

e W Two primes
Number | equal to number
5 2+3
6 343
7 2+5
8 3+5
9 2+7
10 5+5
11 not possible
12 5+7
13 2411
14 3+11
15 2413
16 3+13
17 not possible
18 5413
19 2417
20 3+17
Exercise 1G
1@ 22x3 ()2 (@ X3 (d)22x3 (62x23
® 2x3 (@2° (W)5x13 HKF
() 22x3%x7 (k) 2X17 MVXT
36.12,18.24.30 4 @6 (b) 30
5210
Exercise 1H
1 (b)) 4 (@6 ()12 (w12 )5 )36
2 (b 15 () 14 (i) 24 (v) 36 () 36 (vi) 24
4 (@) 6,252 (b) 3,126 (¢) 5350 (d) 13,390
{e) 24,288  (f) 20,2520
5 (a) after 15min 10s  (b) 14
Exercise 1l
1@ 60 (b) 160 () 230 (d 230 (e) 690 (f) 880
(g) 2140 (h) 2140
2 (@ 120 (b) 480 () 1480 (d) 1530 () 1920
(f) 7830  (g) 2100 (h) 5280
3 2350
Exercise 1J
2 (@) 310 (b) 210 (c) 810 (d) 2050 () 560
{f) 2310 (g) 5720 (h) 9300

3 46 800

Exercise 1K

1 (@) 5xX(4+2)=5x4+5x%x2

2 ({) 4X(3+2)=4x3+4X2
(ii) 6X(5+3)=6X5+6x%3

(b) 30

Exercise 1L
1 (a) 168 (b) 208
3 Yes, both sides 12
4 (@) 6X(8—4)=6%xX8—6Xx4
) 10X (4—-3)=10x4—10x3
© 12X(8—5=12X8—12X5
@ 15X (12-7)=15%X12-15%7
) 16X(8—2)=16x8—16x2

5 Yes, it does 6 323
7 @ 133 (b) 162
8 221 9 7200

© 252 972 () 1632 (B 2940

€ 429 () 776 () 513 (f) 1056

Exercise 1M

1 (a). (b). (¢). (h)

2 (a) commutative
(d) distributive
(g) distributive

(¢) distributive
(f) commutative

(b) associative
(e) associative
(h) associative

Exercise 1N

1 (c)ends in 0

2 (c)endsin0Dors

3 (b)even numbers (c¢) gives even number when divided by 2
4 (b) digit sums are 3, 6 or 9 (d) sum of digit is divisible by 3
5 (d) sum of digits is divisible by 9

6 divisible by 2 and by 3

Exercise 10

1 (a) yes (b) yes

3 (@) no (b) yes (¢) yes (d)no (e)no (f) no

4 @ 2°x7 ()3 (0 3Fx5x47 () 2"
€ 2°X5X79 (f) 2*X3 X167

() yes (d) yes (e) yes (f) no

Exercise 1P

13 (b 3 ©4 (o (e) 2 ) 4 (g) 3
(h) 6

3@ Il (b) 16 (c) 14
(g) 11 (h) 12

d) 26 (o) 16 (f) 27

Exercise 1Q
1 (a) I8 (b) 32 (c) 17 (d) 23 (e) 45 f) 82

(g 64 (M) 57 (@) 102 (j) 109
234 341
4 (@) 39r5  (b) 43r7 (o) 25110 (@) 6212  (e) T7rl2

(F) 76r23  (g) 94121  (h) 65r5 (i) 136r28  (j) 172130
5717 629



Exercise 1R
1@ ()10 i) 30
2 (¢) (i) 280 (i) 260
3 (0) ()200 (i) 400
4 () (1)2000 (i) 1900

i) 40 (v) 60 () 90

(i) 290 (iv) 310 (v) 320
(iii) 600  (iv) 400  (v) 800

(iii) 2200 (iv) 2400  (v) 2200

5 (a) 1000 (b) 4000 (¢) 6000  (d) 1000 (e) 34000
) 45000
6 (@8 (B0 ()80 (@ 1050 (e) 6140
) 7620 (g) 11310 (h) 12950
7 (@ 100 (b) 100 () 800 (d) 1000 (¢) 6100
) 7600 (g) 11300  (h) 13000
S$@0 (MO (01000 (d) 1000 () 6000
) 8000 (g) 11000 (h) 13000
9 (a) 8500 (b) 8500 (c) 9000 10 550

Exercise 1S

2 (a) 240 (b) 1000 (¢) 600 (d) 200 (e) 1000
() 3000 (g) 21000 (h) 8OO0 (i) 40 (j) 50
3no 45 5%500
Exercise 1T
1 (a), (b), (d), (f) aretrue
2 (@ 108 (b)6<8 (5=0 (@@O0O=<2
(€ 0="1 ®2>="2 (g 5=71 (b 6="11
3@200 M6 ©25 d 57 @1 £ 5
4 (@ 3,724 (b "4,72,2,4 () 73,72,0,4.5

(d "6,75. 73,72 (e 17,79, 4,523
) 10, 78,76, 2.4,6

S@s5 M1 @©2 @4 @® 6 (B9
(g) 11 (b 1

6@3 M1 @© 4 @ 6 (e 8
@ 11 (g "13  (h) “30

7 (a) 3,2.1,0, 71,7273 (b) 5.3,1,71,73,75
(c) "4,72,0,2,4,6 (d) 14,711, 78,75 72,1
(e) ~19,714, 79,74, 1,6

8 (a) 7°C  (b) 0°C  (¢) 5°C (@) “7°C
Exercise 1U
1@e6-11="5 (b)0—-8="8 () 3-10="7

d) 7-13="6
2@ "1 (b 3 (© 2 4 (¢ 2 ()3
3@ "1 ()5 (© 9 1 (e 8 () 4
4@3 2 @©2 @S5>
5@2 M6 @3 7T @3 M6
6@l (b2 @© 5 @8 @4 ({4

Exercise 1V

1@s M2 ©1 @1 @ 4 @ 8
(g 4 M) 8§ @3 (§ 13

2@2 M3 ©5 @3

3@2 mMm! @2 @2 @ 2 © 3

ANSWERS

4(@2 M3 ©5 (3
6@3 M2 ©3 W5 @3 ®8

7 Adding a negative number gives the same answer
as subtracting a positive number.

8@2 M2 ©7 @9 ( 5
) "4 (g 5 (W16
0@ 5 5 © 4 @7 @ 8
) 7 (g 11 (h) 13 @) 14 () 18
12@ 5 (b5 (© 5 @7 @ 9 @ 3
14 (a) 13 (b) 720 (&) 14 (d "12 (e 12 () "21
15 (@) "20 (b) 26 (¢) 60 (d) "100 (e) ~40
H 125
6@2 Mo (© 2 @ 2@4 ()2
g8 MO @3 (§ 3
17@6 (M1 (©25 (24 ()14 ()4
(g3 () 10 @ 10 o
18 4°C
20@ 3 (b 3 (© I8 (@1
(@ 10 ) 2 (g 15 (b 17
Exercise 1TW
l@s M9 ©4 @ 6
2@100 M1 ©10 2 (@4
o6 (@7 (W 7T {H 9 { 35
4@735 M1 @5 A5 (4
4 @719 W7 O7T G 17
5@ 2 M2 @© 2 d7 (17
) 12 (@1 Mm 2 @8 (2
6@s 2 @©1 Ws5 (@1
® 11 (g0 Mm1 @ 18 (j 3
Exercise 1X
1 (a) 81 (b) 610 (c) 799 (d) 1005 (e) 6234 (f) 24
(g) 2961 (W) 36036 (i) 40824 (j) 86
4d@x M+ ©@- @+ (& +
® - (@ x (M xX @O x (g -
Exercise 1Y
1 232, 134, 213, 32, 3120, 9408, 42, 53, 5291, 45
2@4 M5 (©4 D9 (e 17 ()24 (g 23
) 14 @42 27
3@lI5 (18 (©19 (23 (e 23 ()35
(g 13 (b 15 () 102 (§ 100
5 (d) Samenumber asin (a) (e) yes

Investigation page 26

(a) 49 ways (assuming that 12 X 34 is the same as 34 X 12)
() 41x 32

Exercise 12
1 (a) 34560
239 3 146

(b) 10 minutes 25 seconds

4 20,20




ANSWERS

5 83+29=112 (b) 92—-67=25
(© 23x7=161
(d) 417 +3=139,0r447 +3=149,0r 477 + 3 =159
() 209 =11=19

6 4x54+3-6=17,0r3X6+4-5=17

7 (a) 12321, 1234321  (b) 9, 98, 987, 9876

8 27 and 28

9 26

10 3X(3+3)-(3+3)+3

11 153 + 351 =504, 252 + 252 = 504

Consolidation exercise 1
1 (a) 6,12, 18,24 (b) 13,26, 39,52 (c) 23,46, 69,92
(d) 37.74, 111, 148 (e) 48, 96, 144, 192
2 (@ {1,2.3,4,6,8,12,24} (b) {1,2,3.4,6,9,12, 18, 36}
© {1,3,9.27} (d) {1,2,3,6.9, 18,27, 54}
(e) {1,2.4,7,8, 14, 16,28, 56, 112}
() {1.2.3.4.6.8.12, 16,24, 32, 48, 96}
(g {1,2,3,4,6,9,12, 18,27, 36, 54, 108}
(h) {1,2,3,4,6,8,9,12,16, 18,24, 36, 48,72, 144}
(i) {1.2,4, 8,16, 32, 64, 128, 256}
() {1.2.4.8,16.32. 64, 128,256, 512, 1024}
3@3816 (b) .14 (c) 4120 (d) 2, 180
() 8,48 () 5,100 (g) 5.150 (h) 6,252
(i) 2.756  (j)8.360
4 (a) 221  (b) 462  (c) 864 (d) 522 (e) 702
) 729 (g 1786 (h) 12654
5@ 18 (b)) 18 (@ 15 @ 36 (e 14
16 (g) 17 (h) 24
6 (@) (i) 20 (i) 0 (b) () 40 (D) O
(¢) (i) 140 (i) 100 (d) (i) 210 (i) 200
e) (i) 310 (i) 300 () (i) 750 (i) 700
(g) (i) 810 (i) 800 (W) (i) 1320  (iD) 1300
() () 1070 i) 1100  (j) (i) 1870 (i) 1900
7@ 2 (8 @2 @ 2 (e 1
10 @2 mSs
8 (a) 423 mm (b) 190mm 9 (a) 392 (b) 78.4
10 (a) 651 (b) 21 (¢) $4725 (d) $7.26

Check out

1 @@ 1,2,7.14 (i) 1.2.3.4.6.8.12, 24
(by(i) 7, 14,21, 28,35,42  (ii) 13,26, 39.52.65.78

2 (a) prime (b) composite (¢) prime (d) composite
3@2x3 ) 2Px3P @©@2x3xT @ 3x5x17
448 (1954 ©4,360 (d)S5,105
5 (a) (i) 224 (ii) 234 (i) 378  (iv) 2160

(b) (i) distributive  (iii) associative  (iv) commutative
6@4 B8 (943 (@ 103
7@1 (b8 @71 @7 @8 &2
$ @) @) 720 (i) 700 (b)) 610 (i) 600

(€) (i) 1110 (i) 1100 (dy (i) 1250 (i) 1200

9@s (b1l (025

2 Sets

Check in

1 (@) 17,2157 (b) 28, 116,30
2 15,60, 935

31,234,612

4 (a) 11,13  (b) 15,8.20

Exercise 2A
3@9 W4 ©6 @4

Exercise 2B
1 (a) {January, February, March, April, May, June, July,
August. September, October, November. December}
(b) {Trindad, Tobago, Tortola, Turks & Caicos}
(©) {11,12,13, 14, 15,16, 17, 18,19}  (d) {12}
(e) {27.29,31,33}
2 (b) {Mi)l'], Tues, Weds, Thurs, Fri, Sat, Sun}
d) {3,5.7,9} (e) {82, 84,86, 88, 90,92, 94,96, 98}
3 Question 1:
@iz M4 @9 @1 (e 4
Question 2:
b)7 4 (9
5 (a) methods of transportation (b) odd numbers less than 12
(c) multiples of 10 from 10 to 100 (d) rivers

Exercise 2C
2 (a) 36 € {6,16,26,36} (b) A € {A,B,C}
(¢) St Lucia € {Grenada. St. Lucia, St. Kitts, Trindad,
Puerto Rico}  (d) 16 € {10, 12, 14, 16, 18, 20}
3 (a) {whole numbers from 0 to 20}
(b) {odd numbers from 1 to 31}
(¢) {multiples of 3 from 3 to 51}
4 (a) {10, 20,30, 40, 50, 60, 70, 80, 90, 100}
(b) 6.9, 12, 15, 18, 21, 24, 27, 30, 33, 36, 39, 42, 45, 48, 51, 54,
57, 60, 63, 66, 69, 72,75, 78} () { }

5 (a), (b), (e). (g), (i) and (j) are empty sets

Exercise 2D
2 (a) {L()ndon, New York, Cairo, Paris, Delhi, Bangkok,
Georgetown, Port of Spain, Bridgetown, Kingston}
(b) {Georgetown, Port of Spain, Bridgetown, Kingston}
(¢) {London, Cairo, Delhi, Bangkok, Paris, New York}
3 (a) Subset={2,4,6,8 10} (b) {1,3,5.7,9}
4 (a) {3.6,9,12,15,18}  (b) {4,8,12,16,20}
(© {5.10,15,20} () {1,2.4.5,10,20}
Multiples of 5 has fewest members.
5 (a) {Hugh, Mohamed, Michael, Morris, Luwrt:ncc}
(b) {Donald, Michael, Greg, Morris, Winston }
(©) {Donald} (d) {Morris} (e) {Michael} () { }
(g) {Hugh, Mohamed, Donald, Michael, Greg, Morris,
Winston, Lawrcncc}



Exercise 2E

1 (b) {lion, tiger, rhino, cheetah} < {dog, horse, camel, cow,
sheep. cat, lion, tiger, rhino, cheetah}
() {7.8,9,10} c {1,2,3,4,5,6,7,8,9, 10}

2 (a) odd numbers (b) evennumbers  (¢) less than 10

Exercise 2F

1 (a) {Janet. Raquel, Ratna. Regina. Rose. Shirley}

{(b) {Ratna, Rose. Regina. Robert, Ramsingh, Roland,
Rocky, Raquel}
2 (a) {Rata. Raquel, Regina, Rose}
(b) R only: {R()cky, Robert, Ramsingh, Roland} R and Girl:
{Raquel, Ratna, Regina, Rose} Girl only: {Janet, Shirley}
3 yes
4 (a) {Deco, Wendy, Ali, Addie, Shirley, Janice }
(b) {Dc(), Ramsingh, Bob, Janice, Rani}
(¢) {Deo, Janice}
(d) Maths onlyl: {Wendy, Ali, Addie, Shirley} Maths and
swim: {Deo, Janice} Swim only: {Ramsingh, Bob, Rani}
(e) She does not like maths and cannot swim
5 (a) (i) {Deo, Ramsingh, Bob, Janice, Rani}
(ii) {Wendy, Ramsingh, Bob, Shirley}
(b) {Ramsingh, Bob}  (¢) {Ali, Lorna, Addie}
(d) {Wendy, Shirley}

7 (a) {2.4.6,8,10,12, 14,16, 18,20}  (b) {3.6.9. 12,15, 18}
(©) {6,12,18} (d) {2.4.8 10,14, 16,20} () {3,9,15}
) {1,5.7.11,13,17, 19}

8 (b) () {1,3,5.7.9, 11,13, 15,17, 19, 21,23, 25,27, 29}

(ii) {5.10,15,20,25,30} (iii) {5, 15,25}
(iv) {1,3,7,9,11,13,17. 19, 21, 23, 27, 29}
) {10,20,30} v {2,4,6.8, 12, 14, 16, 18, 22, 24, 26, 28}

9 (a) Prime: {2,3,5,7, 11,13, 17, 19, 23} Composite: {4, 6, 8,9,

10, 12, 14, 15, 16, 18, 20, 21, 22, 24, 25}
(b) none  (¢) none

Exercise 2G

1 (@ {1.2.4.8} (b {1.2.3.4.6.12} (@ {1.2.4}

2 (a) {1,3,9} (b) {1,2,3,4,6.12} (@) {1.3)
3@ {Ls m{n2} © {12} (@ {1,2}
@ {2} ® {1.3}

Exercise 2H
1l@s M2 ©2 @2 @2 O3
2@3 WS ©4 @6 @5 ()14 (28
3 (@ {1,2,3,4,6,8,12,24}

(b {1,2,3,4,6,9,12,18,36} HCFis 12.

(h) 18

Exercise 2l
1 (a) {2.4.6.8,10,12, 14, 16, 18, 20}
) {10, 20}

2 (a) {2,4.6, 8,10, 12, 14, 16, 18, 20}
(d) {6.12,18}
3 (@ {1530,...}

) {20,40,...}

(b) {5.10.15.20}
(b) {3.6,9,12,15, 18}

(b) {6,12,18,...}
(® {8,16,...}

© {14,28, ...}
) {12,24,36,...}

ANSWERS

Exercise 2J

1@l1s M6 (14 @20 (8 @ 12
2@6 M8 (@12 @4 (@18 (10
(® 35 (b 24

Exercise 2K - mixed questions
1 (a) physics € {science subjects}

(b) {April} C {months of the year}

(c) {knife, fork, spoon} C {kitchen utensils}

d) 15 € {multiples of 5} (&) {3. 6, 12} C {factors of 24}
2 (b). (c) and (e) 3a=3
4 (a) (i) {Cyril, Jan, Ron, Sheila, Mark}

(iii) {Susan, Paul} (iv) {Jan, Shcila}

5 (a) {2.6}
6 (@ {1,2,3,6} (b) {1,2,3.4,6,8, 12,24}

7 (a) HCF=2.LCM =48 (b) HCF=3,LCM =384
(c) HCF =3, LCM =45

(i) {Mara, Vivia}
(b) 7

Consolidation Exercise 2

1 (a) odd numbers from 7 to 17

(b) prime numbers from 2to 17 (¢} islands in the West Indies

3 (@ (b)
2 4 6
(c)

Monday  Tuesday
Wednesday Thursday
Friday

Saturday Sunday

4@ 1,2} (b) {1,2,3,4,6,12}
- Factor of 24
wor of 5 Facy,
& —3 ‘o Factor of 12
-
© {1,3} (@ {1,3}

of 0f g Factorgp
o 2

< of Iy Factor gf
- fg\o )
1 e

5 (a) EP
X s
3 @,
=

2 4 8 10 14 16 20

M 0 {3.6,9,12,15, 18} (i) {1.3,5.7.9, 11,13, 15,17, 19}
(i) {3.9.15} (iv) {1,5.7.11,13,17, 19}
) {6,12,18} (vi) {2.4, 8,10, 14, 16, 20}




ANSWERS

i

6 (a)

(b) 1,2.4,8 ) 1,2,4,8 d) 8
T@a6 (b9 () 12 8 (@ 15 (b) 6 (c) 105
Check out

1 (@) {7.9.11, 13, 15}
2 (a) cod € {fish}
3 (a) {2.3.5,7}

5()7 12

(b) {Tucsday, Thursd ay}
(b) {birds with two heads}={ }
(b) {Mary, Liz} C {girls names}

3 Fractions

Check in

L@i (S5

2 (a) numerator = 3, denominator = 4
(b) numerator = 2, denominator = 3
(¢) numerator = 5, denominator =7
(d) numerator = 2, denominator = 10

3@i W3 ©;

Exercise 3A
L@s B ©F @; @©;3

®
Exercise 3B
@i 2 ©x
d@; mi ©:
5@ @; G;
6 (a) 17 hectares

@: ©x O
@ ;

(i) § () 5

(b) §

7T@10 (o5 G Gi) g V)5

Exercise 3C

L@s M5 ©3 @3 @5 M6

2 %9 324 4 $75 600

Exercise 3D

1@3 M9 @©7 W28 @6 36 (g7
M35 D5 ()3s

3 (a) 12 centimetres
(d) 40 lemons
(f) 60 minutes

(b) 18 students
(e) 33 exercises
(g) 45 soldiers

(¢) 56 fishing boats

(h) 35 robbers

4@@m; G): GiDr b @18 ()24 (i) 6
5@t I ©20 (@60

6 Super Wash

Exercise 3E

1 (@) 60lires  (b) 64litres  (c) 36 litres

2 (a) E (b) 5 (¢} 8equal parts, 40 students

3@6

4 63 litres
5 (a) 9 litres
6 ()12 (03

(b 72

(b) 27 litres
(d) 27

(¢) 45 litres

Exercise 3F

1 () 2 (b) 2 06 (d?2 6 () 12 (g) 8

3 (a) yes (b) (i) 2 (ii) 4 (i) 6 (iv) 8 (v) 10
©3=i=s=3=1

Exercise 3G

1m@p mpp

2 (a3 :pg (b) 5

3@s=i=i Mi=j=5 ©i=5=%
@3=5i=p ©p=g=i O 5=¢=;

Exercise 3H

15 ©F 4 @©1=5

2mu—%

3 ) ; 6 12

6mqm mﬁm ©5=5 @3=x

(e) §=§ () z=~r1

Investigation page 54

(a) multiply the numerator and denominator by 2
the numerator and denominator by 3
(c) multiply the numerator and denominator by 4
3.8 .7
(d) 1 =TT A

Exercise 3l

1@;z=7 Mi=t ©@i=5 D=3 @ ;=
®3:=3 @i=% wmi=% woi=%

2 63

3@i=; ME=; ©=3 @Z=1 ©3
m&% ®u=1 Wg=7 OF=7
40 g=5=5=: O F=g=%=:
©E=3"1"7 @ m=5-x=7 ©E=;
Exercise 3J

l@; B ©F @; @3 O35 @53
®5 @ 0

2@ My © i

3 65 and 78 are both divisible by 13, simplest form is 2
d@s i ©5 @3
5@ () () 06O 5
60 5= =%

2 (c) 3 1s larger

(i) 1

(b) multiply



Exercise 3K

L@iz o

2 (a) % is larger by :,l]
(c) :—is larger by zin
(e) % is larger by ]ﬁ
(g) %is]m‘ger by%

(i) % is larger by ]ﬁ

© 5

(b) % is larger by 2]—8

(d) % is larger by %
(f) % is larger by _%
(h) % is larger by g

3@i<i Mi<s ©i=%3 @E>5 ©i>;
Or<pg @3<i Wp<p O>=2
4@3 by ©2

Activity pag

You can make 1 compl
circle left over.

Exercise 3L

e 56

: ; S T
ete circle from 7 quarter-circles, with 7 of a

1 Number of As a fraction | As a mixed
quarter-circles number
1 L _
4
2
2 2 =
3 3 _
4
4 4 —
4
5 1
5 - ]3
6 1
¢ 7 13
T &
/ i 13
8
8 s 2
9 1
i i 23
10 1
10 - 2
11 3
H T 23
12 12 3
1
1 12 13 18 5 10 3 10
2@ sy ®{TF37) © {aa ) §em}
1 3 2 4 T 106 8 1
3 (a) b mizid © {25» 52y, ich
422
5@ 13 2F © 13 @4 @2
6 @ ()2 Gi)3) 9y 7y 6
wi) 55 (viD) 87 (vii) 845 (%) 105 ®) T
P | seny 13 wany B . 39 17
7@ @® 35 i) 5 (i) T (v) T )
o o o) 3 GiiD S 0 ™

Exercise 3M
1) 3
2 @

(by 3+3=
® §+5=

3
I
5
8

ANSWERS

3@p=F M3 ©g=3
d@yg Mi=1 ©F @F

]

6@i=13 Mi=1; ©5=1 @f=13
@F=15 ®F=15
Exercise 3N
6 3 Q 2 1 4 5
l(a)s m RIS TR (b)a =5T§ %
©i+5=§+5=F @ +p=nptn=n
3 6 5 11
O T T T T
2@; M3 ©p @Dp ©@p ©F
@i Wi 05 O
2 4 3 T 4 3 132 15 47
3(8)?; 35575 WM3i+i=Hta=%
(0) 3 g ]_'77'724_ 73’1
17 31 1
4 (a) g (b) E (© lg bz @5 O Iz
®x W3 O3
5@ & (b) 140
6@y G
Exercise 30
[ 3 3 2 1 4 1 3
1@ 3i-p=15-w=i ® 3i-§=s-s=s
3_6 5 5 1 5 5
©3i-55s"§"s D~ -z 8
5 3_W 3 _71
® 5 %6~ 1616
2@; i ©; @; @3 ®©F (@3
My O3 Oy
3@ 12 (b)) sandp (O 5
1 1 3 2 1 2 1 4 3 1
4@3-35"6"¢ M®3-375-§5
1 1 4 3 1 3 2 9 8 1
©s3-:" g~ 5 2 @Di 5“5 5"%
5 3_10 9 _ 1
@i i z"n
1 1 1 1 1 7
S@; Mg W35 W; @5z O3
® % Mg mﬁ
6% T2 84

Investigation page 60

15

) 33
5 To add fractions with the same denominator, you add the

numerators and put the answer over the original denominator.

kS

Any unit fraction can be written as the sum of two other

different unit fractions. If you divide the larger of the two new
denominators by the smaller one, you always get the original

denominator,

1 1 n 1
1 nn+1)

Exercise 3P
1L@é6 (b2x3=2

2@ 12 (b) 4X5=

12
4



ANSWERS

3 (a)
Number of Number of The
%-circle_«; made %—circleﬂ used multiplication
2 6 2)(3:2
; 9
4 12 ax3i=2
5 15 sx3i=1
6 18 6x§=]§
7 21 7x3=2
8 24 3)(%:?

(¢) 3 X (the number of %-cil’clcs made)  (d) they are the same

(e) multiply the numerator by the whole number

Exercise 3Q

L@l M1, @1 @2 @1: ®© 1}
® 1 ®3 @2

2@2 (M2 © 13 @25 (&4 ()4

@55 M 115 @) 573 () 22%

3 (@ 10 (b) 15; () 167 () 20 (e) 73}

4 5;hours 5 103kg 6 13ilb 7 1200

831im 94 10 @ 240 (b) 180

®) 825

Exercise 3R

1@ M: ©: @z ©n

E=1=]

Exercise 3S

L@y i ©5% @

2@; i ©25
(@ 3 (b 92

3@ mZ ©13 @:

I~
[

©= o
3 4
d 5 (e 15z ()43

i

—

[

() i
4 ]%m 5 Z%h()urs

6 2,],: km (if he goes to school 5 times a week)

Investigation page 63

(a) yes (b) yes  (c) For example, 7 — % =T7X ;—r

Exercise 3T
1 (a) 24,6+ ;=24
2 (a) 36,9 +3=36

3

(b) 8,6+3=8

(b) 12,9+3=12

3@6+3=6x4=24 (b) 6+1=6x3=8
1 3

4@9+7=9%x4=36 (b) 9+3=9x3=12

Exercise 3U

1@ 4si=axi=2-L_¢
) 10+3=10x3=2=25

4

g 3_50_
©10+3=10x3=2=15}

3 4 _ 20 2
(d) 5—13=5X3=_T=ﬁ§

o g3 g Too 492k
() 8x17=8+,;=8X;=7=4;

2@45 )52 ©9 @9 @12 B9
3@4:r B2 (@4 @2r @25 @ 35

4 2] bottles 5 18 people 6 Q%W%ks 7 same value

Exercise 3V

l@; s ©n

2@2 8 (o4}
®; WL O

3(a) 10 ()30 @ 8 @) 2 () 6 () 14

4@2M5T ©@2@7 @7 €33

5@ G, ()4 GiE (w2 ®L @)L

65 730 88 93 10@y (b3 115280

@ 1y @5 © 22
@ 1% @4 O 5

Exercise 3W

1 (a) For five triangles there are two circles.
(b) For two circles there are five triangles.

2 (a) For four triangles there are five circles. For five circles

there are four triangles.

(b) For eight triangles there are five circles. For five circles
there are eight triangles.

(¢) For three triangles there are 7 circles. For seven circles
there are 3 triangles.

(d) For four triangles there are 4 circles. For four circles there
are 4 triangles.

3@ () 3:5 (i) 5:7 (b (@ 5:3 () 7:5
6 (@ 4:2 (b)5:3 (0)6:4

7@ 2:4 (b) 3:5 (o) 4:6

8 @) 3:5 (b) 4:7

Exercise 3X

1 (@ Y (b) No. the two gquantities are in different units.
(c) 5000g (d) 100:5000

2 (a) 298:1500 (b) 3200:751

3 (@ 110:57 (b) 100:100r10:1  (¢) 13:18

@ 5:36  (¢) 1200:311 (f) 300:49 (g) 350:1100
(h) 100:1000

4@ 60:13 () 7:4 () 8:15 (d 903:1000
() 1400:977

Exercise 3Y

1@23 (3

2@2:5 (i 3@5:8 (b)8:S

Exercise 32

L@ @1:3 G (b3

2@ @) 2:6 @) (b

3@ M3:9 (M3



5 @ 1:2,3:6,5:10  (b) 1:3,4:12,5:15,10:30
© 1:5,3:15,5:25 () 1:8,2:16,3:24
@ 1:23,2:5,4:10,7:17;

Exercise 3AA

1@5:1 (1:5 (©3:1 @ 1:3 (o 4:5
) 5:4 (g 12:11 (W 6:1 @) 5:7 () 1:5
& 12:1 (1) 3:5

2 (a), (d) and (f)

4@ l1:1 () 1:1:1 (0 1:1

Exercise 3AB

L@ M; ©33 @54 (©3::=5:4

2@i Wi ©i @ 1:4
@ 5:i=t:3=1:4

3@2:3 M35 ©1:5 @d7:5
(€) 3:2  (f) 5:3

4@ 16:9 B 7:10 @©4:3 @ 16:15
© 16:9 (i) 15:28

Exercise 3AC

1 (a) $40.%10 (b) $20, $30
(d) $5.%45 (e) $30, $20

2 (a) $24,%96  (b) $100, $20
@) S10.$110 (&) $90. $30
(g) S105,815  (h) $56, $64

3 (@) 240  (b) 360 (¢) 200
@) 500 (e) 420 (f) 375

4@s5 3 © 5
510  6$48 7 $450,$600
8 (a) $1687 (b) $2410  (c) $4097

(c) $15,835

© $72, $48
) $75. 845
(i) $52, 68

Exercise 3AD - mixed questions

4 opoli 29 = 4 i 13,
4 @ 1 1515, 195 15 (b) 155is greater

5 1413
6 @ 32 (b) 450ml

8 l4outof20 93 1012 1127

12 @ 5 (b) $144

13 Slcm 1480 15 (a) $35,525 (b) SI2
16 66 17 373cm 18 somm 19 5063 kg

Consolidation Exercise 3

l@;: B3 ©;
2 (a) $36  (b) 21 gallons  (c) 49 students  (d) 44 days
3@g )y ©i
4 @1 b1y ©2 @4
©@n O @5 M
S5@: M1 ©8 @I ©5 ®3
® 5 (W2

ANSWERS

6 (a) 5:7 (b) 325
7 @ 160 (b 78 () 292
8 4_% kmperh 9 (a) 90 litres

(d) 174 (e) 55
(b) 30litres

Check out

L@i (b3

2@ 10 (B)21 (o) 240ml

3@i=g Mi=r ©G3 G}

4@ @035 ()33 bOF G)3F

5@l ©F

6@ ()13 (D4 (i) 6 (V3 ®x O3 (b)3Be

7@l b ©f @83

8 @ (12 )7 G (ig ()12

9 @ 10:9 (b)) 31 (© 31(d) 16:39

4 Decimals

Check in

L@y (hy 2@ 3:=1 b g=mn

J@s M

Exercise 4A

1@03 ()06 ©09 @12 (28 ()34
(g 121  (h) 1325

2@ 5=06 (b)5=05 © =03 (@ 5=08

3 (a) 02,03,06,08
d) 0.2,69,9, 13.2

(b) 0,0.5,09.1 (¢) 0.6,09,1.8,2.1

4 @04 (MO8 @© 10 W1l @30 @61

5 (a) Earlson (b) 12.1 seconds

Exercise 4B

2@02 (MHO5 (@07 Wll (14 @) 18

3@ 26 (b) 524 (o) 266

4 (a) 37.8°C  (b) 38.3°C

Activity page 79

@10 100 ©p @ 35

Exercise 4C

2@ 03 (b) 006 (0026 (d)047 () 12 @) 1L
(g 132 (b L04 ()21 () Lol

Exercise 4D

1 @05 107 (006 045 (@@ 04 () 0.1
@12 M1 @13 (2

Exercise 4E
1 0.94

2 A=01,B=025C=045D=0.79,E=056,F=0.64,
G=094,H=0.04

4



ANSWERS

3 Points in order: F, A, B,E, D, C
4 A=035.B=0.51.C=063,D=097.E=0.18

Exercise 4F

L@ 30 ©3 @ L 0> O3
®wm Mg

2 (a) two hundreds or 200 (b) two units or 2
(¢) two tenths or % (d) two thousands or 2000
(e) two hundredths or % (f) two tens or 20

3 (a) 1unitorl (b) three tenths or % (¢) six tenths or %
(d) two hundredths or ];;0 (e) one hundredth or ﬁ
(f) two hundredths or % (g) five tenths or %
(h) four hundredths or %

Exercise 4G

1 @) two tenths or 5 0r 02 (b) eight hundredths or 755 or 0.08
(c) five tenths or % or(5 (d) onetenor 10
(e) twounitsor2  (f) four hundredths or % or 0.04
(g) two thousandths or ﬁ or0.002
(h) five thousandths or ﬁ or0.005 (i) four tenths or % or(0.4
(j) three thousands or 3000 (k) zero hundredths or % or 0.00
(1) four tenths or % or(.4

2 (a) 0.006,0.02,0.3,04 (b) 0.003,0.3, 3,30
(c) 0.036,0.36,3.6.36  (d) 0.008, 0.8, 8, 800

4 Gamber, Ponting, Tendulkar, Kallis, Hussey

5 (a) Thompson (b) Bowie
(c) Thompson, Schippers, Bowie, Ta Lou, Smith, Ahye

Exercise 4H

L@y M ©in i ©m O
® e (h) o

2 (@ 10 (b) 100 () 1000
(d) The number of zeros in the denominator is always the same
as the number of digits after the decimal point.

3@sr by O @i

d@ag b On O ©@p O
4 149 237 o 97 62 51
@ w M™ags Dgw Oow ®om Do
5@ 15 ()25 (© 3> @95 (o Ser

® i @ 81as () 2ls O 9 () 140

®) 16535 O 1575

T@i: M ©F @i @©@; ®F @3
M3 O3

8@ 02 (b)06 ()09 (065 (028 (B 0.56
(g) 0.06 (h) 0.82

Exercise 4l
1@ 100 (b (© 001
2 @ 5 (b) 015

3 (a) $1I0 (b) $2.25 (o) $3.55 (d) $5.05 (e) $10.09
(f) $100.05 (g) $54.13  (h) $1.50

Exercise 4J

1l@49 ()40 (©99 (@ 101 (& 1.0 (f) 472
(g 323 (h) 405 ()64 (j) 546

2 20.29

3 (a) 384 (b) 842 (¢) 21738 (d) 1114 (e) 10.11
4 (a) She has forgotten to write 7 as 7.0 (b) 10.28

5 $6.25

6 (a) Antoine  (b) 50.03 seconds

7@ 50 (b) 744 (© 653 (@) 1.07

Exercise 4K

1@ 12 ()09 ()26 (03 (42 () 287
(8 675 (h) 1.63 (i) 144  (j) 93.2

2 (a) He should have written 6 as 6.0 and taken 1.87 away from it.
(© 4.13

3 515.05

4 (a) Gretta (b) 2.89 seconds

5 (a) Johnson 10.3, Davis 10.39 seconds, Roberts 10.41 seconds

(b) 10.25 seconds
(c) Johnson beat Davis by 0.09 seconds

Exercise 4L
3(a) 732 (b) 63.8 (o) 84 (d) 107 () 8.25
) 60.45

4@ 732 (b) 638 (0 840 (d) 107 (o) 82.5
(f) 604.5

5| Number | Number X 10 | Number X< 100
T.32 73.2 732
6.38 63.8 638
8.4 84 840
1.07 10.7 107
0.825 8.25 82.5
6.045 60.45 604.5

6 Each digit moves one place to the right when you multiply
by 10 and two places to the right when you multiply by 100.
7@ 745 (b8 ()34 (d 304 (e 0.6
) 10.06 (g) 184 (h) 2163
S$@ 75 (180 (©34 (304 @6 F 1006
(g) 1840  (h) 2163
9 (a) 076 (b) 043 (c) 2.61 (d) 48 (e) 52.3
) 6.87 (g) 943 (h) 99
10 (a) 0076 (b) 0.043 (¢) 0.261 (d) 0.48 (e) 5.23
) 0.687 (g) 943 (h) 099



1 ["Number Number =+ 10 Number =+ 100

7.6 0.76 0.076
43 043 0.043
26.1 261 0.261
48 4.8 0.48

523 523 s
68.7 6.87 0.687

943 943 943
99 99 0.99

12 Each digit moves one place to the left when you divide
by 10 and two places to the left when you divide by 100.

13 (@) 078 () 092 (o) 273 (d) 59 (&) 94.7 (f) 3.15
14 (a) 0.078 (b) 0.092 (¢) 0.273 (d) 0.59 (e) 947
() 0315
15 ) 6.6
16 5.2,475,4.5,7125,96,6.5,12,2333 ...,5666...,025
Exercise 4 M
1 (@ 635 (b) 635 (c) 714 (d) 7140 (e) 3.18
() 31.8  (g) 076 (h) 76
2 (i) (@) 9843 (b) 1604 (0 14 (@) 796 (e) 1032
) 841.9
(ii) (a) 9843 (b) 1604 (0) 14 () 796
(e) 10320 () 8419
(iii) (@) 9843 (b) 16040 (¢) 140 (d) 7960
(e) 103200  (f) 84190
3(a) 081 (b) 0081 (¢) 537 (d) 0537 (e) 0.0014
(f) 000014 (g 00176 (h) 0.001 76

4() (@) 462 (b) D708 (¢) 0.0314 (d) 7.69
(€) 2401 () 2304
(i) (@) 0.462 (b) 00708 () 0.003 14 (d) 0.769
€ 2401 (f) 02304
(i) (@) 0.0462  (b) 0.00708 () 0.000 314
@ 0.0769 (e) 02401  (f) 0.02304
5 (@) 642¢  (b) 1906¢ (¢) 24 T11¢
6 (a) $0.45 (b) $0.06 (¢) $1.37

Exercise 4N

1 () 156 (b)156 () 156 (d) 1.56 (e) 1.56
(f) 0.156 (g) 0.0156 (h) 0.001 56
2 (a) 14.094 (b) 14094 (¢) 140.94 (d) 14.094
(e) 14.094 (f) 14094 (g) 0.14094  (h) 0.014 094
3 (a 24 (b) 0.24 (e) 0.15 (d) 0.8 (e) 3.2
) 014 (2 07 (h) 0.3 (i) 252  (j) 2.24
4 (a) $44.10 (b) $283.50 (¢) $10.80 (d) $9.75
(e) $31.50
5 11928 km 6 $8.18 7 691 seconds 8 13and 14
Exercise 40
1@ 04 (b)09 (¢ 004 (d)0.08 (o) 0.32
) 0016 (g) 075 (h) 0016 (@) 0.19 (j) 0.054

ANSWERS

2 (a) 1.49
(e) 4.55

3 517.28

(by 0.142  (c) 1.80125
(f) 0.14833 ...

4 435kmh™!

(d) 0.0605

5 5246 6 $14.13 7 3890

Exercise 4P

1 () 40 (b) 40
(@ 30 (h) 90

2@ 36 (b)36 (036 @ 360
3@s0 (12 (© 24 @ 160
4$3241 S(b)30 641 716

(©24 @30 (@24 ()3

(©) 0.36
{e) 600

) 3.6
() 3.2

Exercise 4Q

1 $15755 2 (a) $7.69

3 (@ 43 (b SLIO

4 $0.74 million or $740 000
7 (a) $281.85  (b) 47 hours

8 (a) 33.55 kilometres per hour
(c) 0.09 km/h

9 (a) 28 ft3in

(b) $12.31

5 §328.52 6 $3158.40

(b) 33.64 km/h

(b) 13 inches

Consolidation exercise 4
1@ 03 (b)07 (049 (d) 16 (e) 13.9
2 gec e f

|IIIII||III|I\IIII\IIlIIIIII\I
0 1 2

|(15 15| 25

|
a b h d
3 (@) 0.2 (b) 0.4 (c) 0.1
4 (a) 017.0.2,0.3,3 (b) 0.07,0.8, 1.6, 15 (c) 0.48,0.5,1,8.02

5@ 5 )3 (© 155 (d) 355 6 (a) $63.89 (b) $36.11
7 @) 1.3 (b) 383 (o) 2.04
8 (a) Thompson (b) Lalova-Collio (¢) 0.31 sec

9 The first piece of cheese. It sells for $19.80 per kg, the second
sells for $19.82 per kg.

|
3

Check out
L@y M2 ©gu; (@ 400
2 A=162,B=1.65C=1.66.D=172

2

(€) om0

3@ 03 (b)006 (25 (d 1307 (e 9.17
4@ B © @i ©5

5@05 M3 (003 @1
6 (a) 736 (b) 1408 (0 97

7 (a) 434  (b)0.0392 () 190 (d) 1200

Revision exercise 1

1 (a) 66,77,88 (b) 102, 119, 136
@) 171, 190, 209

(c) 138, 161, 184

2 @ 1378 (b) 2312 (0) 10044  (d) 20076
3@ 782 (b) 23
4 806



ANSWERS

5 (a) 896  (b) 69
6 216
7 @) —8°C (h) 1°C

8 (@) 2xX2X2X3xX3
(€) 2X2X3%3%3
9 997

10 (a) 36 (b) 312

12 (a) {a.e.i, 0, u}
(b) {b.c.d.f, g hj klmn,pqrs.tv,wxy,z}
(©) {a.c.e.h, i.m, s, t}

13 @ 20 (b)8
(c) Paul, Mary, Tony, Carol, George.David, Frances, Jennifer
(d) Martin, Delbert, Ann-Marie, Donald, Alicia, James, Cuthbert
(e) Paul. Mary, Tony  (f) Carol, George, David, Frances, Jennifer
(g) They like science but do not like English.

4@7 (M6 8 @4

15@45 72 © 78 (d) 60

16 (a) 23,29,31,37 (b) yes:21,25,27, 33, 35,39
(¢} even numbers between 20 and 40
{e) {20,22, 24, 26, 28, 30, 32, 34, 36, 38,40}

17 (a) no (b {factors of 6} C {factors of 24}
(¢) {factors of 6}

19 @ { L{1} {2} {12
() { }. {a}, {b}, {c}. {a. b}, {a, c}, {b, c}. {a, b, c}
(© { {2}, 44}, {6}, {8}, {2, 4}, {2, 6}, {2, 8}, {4, 6}, {4, 8},

{6.8}.1{2.4,6}.{2,4,8}. {2.6,8}. {4.6,8}. {2.4. 6.8}

20 (a) tall and wears glasses

(b) 2X2X2X2X2X3

(¢) 283

(b) tall and no glasses

(¢) short and no glasses (d) short and wears glasses

i_6 12_ 2 63 4 12 24 48 3%
A @ i=;~5"x5"m ®i=5"5"u"s
12 1 10 __ 28 42 5_25 0 5 _ 60
© =528 @DF~m~m~n~n
2 5 1 7. 2 3 7 9 13
22 (@) 5753 ) 337 © 353

23 1280 litres
24 36 litres

25 (@) 1:100  (b) 1003 (¢) 50:1  (d) 1:4000

26 %m

27 (a) $25.835  (b) $42, $18

28 2

29 9 hours

30 54 km

3 @06 (b)045 (0095 @ 0.08 () 0.13
© 0.03 (g) 0.66 (h) 0.012

Raw: M ©F @z @35 O

Ba@i o4 ©05 @3

34 (@ 005 (b 0.05 (¢ 02 (d) 0025

35 Points in order: 0,06, 0.15, 0.3, 0.43, 0.75, 0.8

36 Points in order: 1.25, 3.5, 4.8, 5.99, 6.4, 9.1

37 (@) $6.50  (b) $695 (o) $9.65  (d) $9.97

38 (2) 80 () 81 (0 19 (@) 2.54
(f) 49 (g) 0.112 (h) 1.2 () 12 (j) 12

40 no; 96, yes; 1.12, yes; 0.17

(e) 7.68

Mixed questions 1

1B 2D 3A 4B 5C 6C TA 8D
9D 10B 11B 12B 13A HM4D 15D 16C
17C 18C 19A 20C 21C 22C 23C 24B
25B 26B 27B 28B 29C 30D 31C
32A 3B 3MC 35C 36C 37C

9A HC

5 Angles

Check in

l@R (@HQ {)P i)s
2 (a) and (d) containright angles

3 (a) 50 (b) 20

Exercise 5A
1 (a) yes (b) no (d) yes

2@3 M4 @4 D0 @4 H6 (g0
() 10

() no

Exercise 5B

1 (b) and (d)

2 (@ CD,DE,CDE  (b) LM,MN,LMN  (¢) XZ, ZY, XZY
) RQ,QP.RQP  (¢) GH, HF, GHF  (f) RS, ST, RST
(2) BD, DC,BDC  (h) LM, MK, LMK
(i) MN,NO, MNO  (j) UV, VW, UVW

Exercise 5C
1 (a) (ii) 1is larger
(d) (ii) is larger

(b) (i) 1s larger  (c) (ii) is larger

Exercise 5D
J@4 M1 ©5 D6
6 (a) (i) AD, AB: CB, AB; DC, CB: DC, AD (i) none
(iii) IN, NM; NM, ML; ML, LK; LK, KJ; 1J, JK; 11, IN
(b) (i) AD, BC; AB, DC (ii) HG, EF
(iiiy NM. LK, 1J: NI, ML, KJ
7 @ (vi), (ix)  (b) (vii), (x) (0 (D), (ii), (xi)
(&) (v), (vii), (xii)
8 (b) right angles and straight angles

(d) (iid), (iv)

Exercise 5E
1 (a) about half of aright angle
(c) about l% right angles

(b) about two thirds of aright angle
(d) about 213 right angles

(e) about ]%right angles  (f) about 3% right angles



Exercise 5F

1 (a) 90° (b) 18BO®

3 (a) 90° right angle
(d) 315° reflex
(g) 1357 obtuse

(€) 270°  (d) 45°
(b) 1357, obtuse

(e) 30°
() 45° acute
(e) 180° straight angle  (f) 270", reflex
(h) 225° reflex (i) 315° reflex

Exercise 5G

1 @) () 70° (i) 45° (i) 85° (iv) 120°
2 () 134° (i) 72° (i) 138°  (iv) 168°

Exercise 5H

1 (b) If you put the protractor at X, use the anticlockwise scale. If
you put the protractor at Y, use the clockwise scale

2 (a) acute (b) acute (c) acute (d) rightangle
(e) obtuse (f) acute

3 (a) obtuse (b) acute (c) acute (d) obtuse
(e) obtuse (f) obtuse

Exercise 5l

2 (a) 24°,41°,152° 121°,126°  (b) 336°, 319° 208°, 239°, 234°

Exercise 5J

1 (a) 55° (b) 357 (¢) 90°

2 (@) 74°  (b) 106° (c) 180°

3 (a) (i) 115° 65° 180°, supplementary
(ii) 100° 80°, 180°, supplementary

(d) 90°

(e) complementary

(d) supplementary

Exercise BK

1 () 57° (b) 67° (¢) 22° (d) 57°
2 @ 47° (b)) 77° (0 48° (d) 43°
3 (@) 32° (b) 63°

4 (@) a=84°b=96°
(©) F=59°, g=59° h=31°

(b) c=49°. d=131°e = 49°
(d) i=60°

Exercise 5L

1 A=45B=60°C=75°A+B+C=180°

3 (@) 180°

4 A=56°,B=85C=100°D=119°, A+ B+ C+D=360°
6 (d) 360°

Exercise 5M - mixed questions
2 (a) 35° (b) 80° (¢) 132°
4 (a) a=72°,b=108%¢c=72°,d=108°
(b) (i) 180°  (ii) 360°
5 (@) a=126°b=52°c=113°,d=69°

(b) bandd (c) aandc
7 (@) 69° (b) 135° (c) 62° (d) 65°
(e) 52° (f) 137°

8 (a) 150° 130° 30° (b) 60° 35°

ANSWERS

Consolidation exercise 5
1 (b) (i) 35° (i) 128° (iii) 108°
2 students’ drawings

3@32° b)) (0470 @ 9 (e) 82°
4 (a) 55° (b) 119° (e) 91°
5 (a) students’ drawings (b) 23°

6 30°

Check out

1 (@) QPZorZPQ (b) STU

2 (a) obtuse (b) reflex (c) straightangle (d) right angle
4 (a) 54° (b 125°

5(a) 30°  (b) 20° (¢ 140° (d) 20°

6 (a) 50° (b) 30° (¢ 130°

6 Solids

Check in

1 (a) (i) cylinder
(ii) cylinder

2@8 M6

3 (a) (ii). (iv)

4 (a), (b)and (¢)

(ii) cone  (iii) cuboid (b) (i) sphere
(iii) cuboid
© 12

(b) (i)

Exercise 6A
1 (b) rectangle 36

Exercise 6B

1@8 M8 (o8

2@8 (8

3@ 12 ()12

4 3 pairs

7 (b), (¢) and (e)

8 (a) no (b) yes

9 All cubes are cuboids, but not all cuboids are cubes.

Exercise 6D
2@22 M1 (e yes
3 A cylinder has three faces.
4 none
5 (a) 2 (b) curved (¢) circular
6 circular

10 (a) and (b) are cylinders

Exercise 6E
1 (b) cuboids are 1, 2, 5, 6; triangular prisms are 4, 7
(b) yes

3 (a) yes (©) no




ANSWERS

4 (a) yes (b) no
5 (a)
Number | Number | Number
Shape of vertices | of faces | of edges
1. Cuboid 8 6 12
2. Cuboid 8 6 12
3. Pentagonal prism 10 7 15
4. Triangular prism & 9
5. Cuboid 8 6 12
6. Cuboid 8 6 12
7. Triangular prism 5 9
8. Heptagonal prism 14 4 21
9. Hexagonal prism 12 8 18

(b) number of vertices + number of faces = number of edges + 2

Exercise 6F
11

2 circular

3@l M1 (o1

5 (a) Both can stand upright on a circular base.
(b) The cone does not have an opposite pair of faces.

Exercise 6G

1@BFEG (b ACDE
2 (b) ()no  (ii) no
3 @ A,B (b) AB.C.D.E (¢) EEG () E
() B.E.EG (f) C
4 (a)
Number Number Number
Shape | of vertices of faces of edges
A 12 8 18
B % 7 12
C 8 6 12
D 8 6 12
E 6 3 9
F 4 4 6
G 5 5 8

(b) number of vertices + number of faces = number of edges + 2

Exercise 6H
1 (@) circular (b) yes
3@0 M1 ©0 @O

Exercise 6l
1 (a) cube, cuboid, cylinder, triangular prism, cone,
square-based pyramid  (b) cylinder, cone, sphere
(¢) cylinder, cone  (d) cube, cuboid, cylinder, triangular prism

(¢) cylinder (d) cylinder
(g) truncated cone

2 (a) cylinder
(e) cuboid

(b) sphere
(f) cylinder

(h) sphere (i) cylinder (j) sphere
3 (a) cone (b) sphere  (¢) cone (d) cylinder
(e) cylinder (f) cylinder (g) cone (h) cylinder
4 (a) cone  (b) cube (¢) sphere (d) triangular-based prism

(e) cylinder

Exercise 6J
1 (e) (i) triangular prism
2 (a) square-based pyramid

(ii) cylinder (iii) pentagonal prism

(b) triangular-based pyramid

Investigation page 133
(a) (i) itonly has 4 faces (ii) and (iii) the faces would overlap
(b) (i) and (iii) are nets of cubes

Investigation page 133

(a) There are eight different shapes that can be made using
four cubes.

Activity page 134

(a) 2 (b)) 1 () Youshould get alonger strip, with four

twists, joined in the middle.

(d) You should get two inter-linked bands each with two twists.

Consolidation exercise 6
1 (a) sphere (b) square-based pyramid (¢) pentagonal prism

2 (a) @ (b) i ()
(d) . (e) — (f) Hi

4 (a) 6 rectangular faces, 8 vertices, 12 edges
(b) 2 square faces, 4 rectangular faces. 8 vertices, 12 edges
(c) 2 circular faces, 1 curved face, 0 vertices, 2 edges

8

O

(d) 2 triangular faces, 3 rectangular faces, 6 vertices, 9 edges

(e) 4 triangular faces, 1 square face, 5 vertices, 8 edges

(f) 1 hexagonal face, 6 triangular faces, 7 vertices, 12 edges
7 ()3

Check out

1 (c) Both have six faces, eight vertices and 12 edges.
(d) Allthe faces of a cube must be square.

2 (b) (i) and (ii)

3 (a) (i) and (ifi) (b) (i) triangular-based
pyramid  (ii) pentagonal-based pyramid

4 one face, no edges and no corners

5 (c¢) and (d)



ANSWERS

7 Measuring Exercise 7H
1 Mrs Armstrong, because her bowl is bigger.
Check in 2 Yes, people’s hands are different sizes.
1@60 (M60 ©7 (24 (o 12 3 No
2 (a) moming (b) evening (c) afternoon  (d) morning
3@ 37 (b) 430 (© 18000 () 0233 (e) 14.24 Exercise 7K
() 1.424 2 1kg=1000g, 1 t= 1000 kg, 1 g=0.001kg, 1 kg=0.001 t

; 5@ () 1578g (i) 1.578ke  (b) (i) 1941 ¢
Exercise 7A (i) 1.941kg (o) () 2731432 (i) 2731432 kg
1 (a) astride (b) apalm, handorspan  (¢) a stride or foot 6 @ 5853g (b) 3736kg  (0) 1.23849 ke
(d) astride  (e) apalm, hand or span  (f) an arm = =
(g) a palm, hand or span Tarke
8 (i) 224 kg (i) 2240¢g
9 (i) 1.325¢ (i) 1325 kg

10 (a) 4065 ¢ (b) (D) 1016.25g (i) 1.01625kg

2 Deo, because his stretch is longer.
3 Slim, because his strides are longer.
4 Yes, because the units vary from one person to another.

5 millimetre, centimetre, metre, kilometre Exercise 7L

Exercise 7C 5 (a) 3600 (b) 1440 (¢) 168

8 (@35 (b 456 (c) 386 (d) 270
() 2700 (f) 59 (g) 2880  (h) 4.17
(i) 26.8  (j) 253

2@ Scmd4mmor34cm (b)) 6¢cm 3 mmor 6.3 cm
() lem3mmor 1.3¢cm

4 (a) 5.3c¢cm  (b) 2.3 cm () 6.lcm (d) 0.8 cm
€ 13em Exercise 7M

Exercise 7E 1 (a) 7200 (b) 515 (¢) 11:10 (d) 8:35
(e) 2:48  (f) 6:59

1) 30mm (b) 160 mm (¢) 32 mm (d) 57 mm i i
3 (a) 7:15 (b) 30 minutes  (¢) 45 minutes

2@ 4em  (b) 12em () 58cm  (d) 92¢m

3 1000m (b) 5000m (¢) 3600m (d) 4120m Exercise 7N
4 (@) 3km (b) 12km (€ 0.5km (d) 1.68 km 1 (a) 04:00 (b) 08:30 (¢) 11:00 (d) 13:00 (e) 15:30
() 20:45 (g) 21:25 (h) 19:53 (i) 01:52
5| Student | Height | Height | Height £
m and cm e e 2 (:] 3am (b) 5am (¢) 12 noon (d) 3pm (e) 7 pm
() 11 pm (g) 1.05am (h) 425am (i) 9.55 pm
James I m42 cm 1.42 m 142 cm pm 8 P
Anthony | 1m56cm | 1.56m 156 cm Exercise 70
Garth 1 m45cm 1.45m 145 cm 1@ 1hi15min (b) 1Th50min (¢) 4 h20 min
Albert 1 m 25 em 1.25 m 125 em (d) 13h13min  (¢) 2h45min  (f) 2h 43 min
(g) 12h35min  (h) 4 h 30 min
Andy 1 m70cm 170 m 170 cm .
2 (a) 3 h20 min (b) 2:15 pm, 5.35 pm
6 1m54cm 4 (@) 16:05  (b) 2025 (¢) 4h20min  (d) 3 20 min
7 (@ 49km  (b) 149000 m 52h20min 6 (b) 4h 10 min; S h 10 min; 5 h 10 min
8 (a) 2000 m (b) 32cm 7 mm (c) 3km 7 (a) 13:00 (b) 03:50 8 12:00
9@ 775cm  (b) 4197m  (¢) 1624m  (d) 846 m
(e) (i) 1756.5m  (ii) 1.7565 km Exercise 7P
10 60.5 cm 7
Celcius Fahrenheit Kelvin
Exercise 7F 100° 2150
1 (a) 20cm (b) 20cm (¢) 29 ¢cm (d) 22¢cm 0° 320 2732
2 (@) 12cm (b) 10cm (€) 55c¢m (d) 9¢cm 26.8° 80.3° 300
3 (@ 28cm (b) 24cm (¢) 20cm (d) 22 cm 45° 113° 318.2
4 (c) Perimeter of rectangle = 2 X (length + width) —17.8° o° 2554
5 (a) 20cm (b) 22cm (¢) 30 cm (d) 21 cm (e) 346 m —1692° | —272.5° 104

6 30m 7 $3027.50



Exercise 7Q - mixed questions 7 All three sides are different lengths and all three angles are
1@ 8mm (b)21cm (0 3em  (d) 44cm differentaizet.
(€) 56cm (f) L4cm  (g) 2.6cm  (h) 3.5¢m 8 (a) oncangleis 90°  (¢) yes
2@ 13cm (b)) 9mm (¢) 36cm  (d) 23cm 10 @B (b CE () AD
3@ 4mm (b) L.3cm 11 Set A: right-angled triangles. Set B: isosceles triangles.
4 (a) AC=BD=2cm (b) AC=BD=29cm 12 Set P: right-angled triangles. Set Q: scalene triangles.

5 (a) EF  (¢) AB =1.8 em. CD =2.0cm, EF ==2.5 ¢cm
7 (a) 47kg (b) 4700 g

8 (a) 11.55am (b) 12.05pm

9 (a) Babados—Antigua flight (b) 12 h 10 min

Exercise 8B

1 Set A: obtuse-angled triangles. Set B: isosceles triangles.
2 Every angle is an acute angle.

3 Set P: scalene triangles. Set Q: acute-angled triangles.
Consolidation Exercise 7 4 (a) No right-angled triangles are obtuse-angled triangles.

(b) Some isosceles triangles are right-angled triangles.
l@ocem (byem (¢m (d mm (€ m (f) km = =
3@ 23cm  (b) 40mm (¢) 3000m (d) 2000 g
(e) 3100 g (f) 0.8 kg (g) 360 min (h) 70 min (i) 672h

4 (@) 3dcm  (b) 27cm (¢) 36cm

(c) All equilateral triangles are isosceles triangles.
(d) Noright-angled triangles are equilateral triangles.
(e) Some acute-angled triangles are equilateral triangles

5 @) 151lem  (¢) 246 m Exercise 8C
6 @ () 42cm (i) 6em (i) 6% years old 3ADGL 4CILK S5ABDEGIL 6ADGL
7 (b) 6h30min, 5 h 45 min, 4 h 45 min 7 D.E,G 8 Allhave two pairs of parallel sides.
() 06:40, 13:10, 14:40,20:25, 17:10, 21:55 9 Both have one pair of parallel sides.
10 Both have two pairs of adjacent sides equal in length.
Check out
1 (a) metre (b) centimetre  (¢) kilometre Exercise 8D
2 (@) 300cm  (b) 0.27 km 5 (a) All rectangles are not squares, but all squares are
ectangles.
3 @ 38cm  (b) 36cm - P i

4 (a) kilogram  (b) gram  (¢) tonne ectangleg
5@ 2057321g (b) (i) 1072g (i) 1.072kg
6 (a) 8:20 (b) 240 hours  (c) 1946

7 (a) 340000cm  (b) 8.134kg  (¢) 93.3°C

Exercise 8E
1 parallelograms 4 (b) all are 35° 5 (b) rhombus

8 Shapes

Check in 8 (b) () AO=CO (i) BO=DO (c) AOB =DOC = 90°
1 (@) and (© 10
2 750 Properties Parallelogram Rhombus
3 (a) (i) 3.1 cm (ii) 1.3cm Uppﬂsitt‘, sides parallel v v
i Opposite sides equal v v
Exercise 8A All sides equal X 7
1 (a) They are all equilateral triangles. :
Opposite angles al v v
(b) All the angles are 60°. = =
2 The sides are all the same length and the angles are all equal. Diagonals equal £ &
3 (¢) AD and AC are the same length. Triangle ACD is THAEDEAS Oisoet i oiies 4 /
equilateral. Diagonals meet at 90° X v
(d) Angles ACB and ADB are equal.
11 @ ¢ (b) R

4 (a) The triangles are all isosceles.
(b) Two angles are equal in each triangle.

5 Two sides and two angles are equal.

6 (a) They are scalene triangles.
(b) Ineach triangle, none of the angles are equal.




Exercise 8F
2(c)no (d) yes
5 (a) Q (b) {})

Exercise 8G
1 (¢) You have drawn an isosceles triangle.

3 (a) The unmarked angles are: 60°, 45°, 130°, 74°
(b) equilateral, isosceles, scalene, isosceles

Exercise 8H
406
5 (a) equilateral
(b) Two sides are radii and so are the same length, making
the triangle at least isosceles. This means the angles at

the circle edge must be equal. As there are 6 triangles, the
angle at the circle centre is 607, which means the other two
angles must also be 60°. Hence the triangle is equilateral.

Exercise 8l

2 (b) They are parallel.
4 (c) They are parallel.

Exercise 8J
4 They meet at a point.

Exercise 8K
4 2 fold lines, 2 lines of symmetry

6 (a) 3 lines of symmetry
(b) 4 lines of symmetry
(c) 2 lines of symmetry

7 There are no lines of symmetry.

8 Shape Number of lines of symmetry
Kite 1
Trapezium 0
Rhombus 2
Square 4
Parallelogram 0

9@ 2 (b 2@ 43 1(f)2(h>6
h)5@H4@2@&2M04

10 (b) A,B.C.D.E.K.M, T U, V. WY (¢) H. I.X

Exercise 8L
1 (a) THIS IS MIRROR LANGUAGE.
(b) This is easier than French!
6 Each blob is the mirror image of the other.

7 ves 8 (c) yes (d) yes

ANSWERS

Exercise 8M
1@, d 2@, b 3@ yes (b)no
4 (a B.C.D (b) A

Exercise 8N
4 There are gaps between the circles.
5 (b) (i), (ii) and(iv) tessellate
7 @ a=e=60°,h=90° c=d=30°
b a=d=e=T70b=c=110°
€) a=c=d=e=T70° b=4F
(d) a=120°b=130° c=50°, d=e = 00°
8 (@) yes (b) 360° (c) 60°
9 (a) all angles 90  (b) all angles 120°

Exercise 8P
110 2@3 (M6 (10
I@s m13

Exercise 8R

1 (a). (b). (d) and (e) 2 (@) yes (b) no

Consolidation Exercise 8

1 (a) isoscelestriangle  (b) parallelogram  (¢) kite
(d) scalene triangle () rectangle

2 (a) T (b) Q

4 (b) (i) 6 (i) 4 (iii) 1
6 (a) and (b) 7 (b) 5cm

Check out
1 () C(b) AandD (¢) B.Eand F
3 (b) rhombus

Revision exercise 2

1@ a=19" (b) b=258" (c) c=38°d=74" e=95"
d) f=43°g=130°h=067°i=120°

3 (@ 90°  (b) 60° (c) 240°
4 (@) 52° (b) 318°
5 (a) c=90°d=145 (b) e=37"f=69°

6 (@) a=68" (b) b=83 (0 c=39,d=105
) =68 f=52°

7 (@) a=145° (b) 6=121° (c) c=70°d=130°

8 (¢) The lengths of the sides could be different.

9 720°

10 (¢) 540°  (d) yes 11@sg§ MMI12 ©6 @1
1264 (a) 8 (b)24 (¢)24 (d) 8



ANSWERS

13 (b) 1 and 4
16 octahedron

14 @and(@ 15@9 M5 (©6
19 @). () or(d) 20 (b) Equator

21 (@) 3em,23mm,2cm,2mm  (b) 2km, 700 m, 20cm
(¢) 4km,6m, 500cm  (d) 6000 m, 4 km, 5000 cm

22 32 mmand 3.2 cm; 3 cm and 0.03 m; 0.32 m and 32 ¢m;
250 m and 0.25km

23(@m (Wem (© g (d) kg (e) km

24 (c)

25 (a) 20miles (b) 200km  (¢) 85 miles

26 40 000 km, 2500 litres 27 more 28 1221t

29 (a) 12200 (b) 420 (0) 240 (d) 555 (e) 1500
(f) 18:45  (g) 23:35

30 (b) depart 2040 and depart 2255
(¢) 10 hours 3 minutes, 8 hours 12 minutes,
7 hours 58 minutes, 9 hours 45 minutes,
10 hours 20 minutes
(d) depart 1430

31 14 3255
36 (a) Q (b)no
P J
37 a) EG,LLLN.P,Q.R,S, U, Y,Z
(b) ABCCDDEKMTUVWY (©HLX O

39 All shapes are squares.
40 All shapes are equilateral triangles.

Mixed questions 2

3 3 D T S 3B 4 C 5D 6 B 7C 8 A
9A 10B 11C 12B 13D 14C 15B
16D 17D 18B 19C 20C 21C 22 B
23D 24C 25A 26C 27B 28C 2B
30C 31D

9 Consumer arithmetic

Check in

l@: M3: ©; @; @5 O3

2@2 (M4 ©@8 (@48 (e 56 ()30
3@02 (b)07 (016 @082 ()06 (F)075
Exercise 9A

1 (a) $I1  (b) S40.50 (¢) $33.50 (d) $63

3 none of these

4 (a) $150 (b) $285 () $345 5 $2.52

6 (@) $205 (b) $I135.05 (o) $150.25 (d) $72.70

7 (a) $420.50 (b) $490.50

8 (a) $568.75, $155.94,$724.69  (b) $587.19

Exercise 9B

1 (a) 80g. 78¢; 4 oranges  (b) $1.40, $1.35, 12 eggs
() $2.90, $2.85; 8 exercise books
(d) $3.50, $3.45; 9 tins of milk

2 9pens 3 d4kgoranges 4 0.54kgbeef 5 150 g toothpaste

Exercise 9C

1 Table $45 profit, 4 Chairs $48 loss, Bed $75 profit,
Fridge $274 profit, Gas stove $323 loss

Cost price Selling price Profit
$3.00 $5.00 $2.00
$1.50 $3.00 $1.50
$5.00 $6.40 $1.40
$3.00 $3.00 $0
$5.00 $6.20 $1.20

3 cCost price Selling price Loss
$4.00 $3.00 $1.00
$3.50 $3.25 $0.25
$1.00 $0.25 $0.75
$4.70 $3.50 $1.20
$13.50 $10.00 $3.50

4 (a) profit

Exercise 9D

1 $700 2 (a) $65 (b) $7.50 (¢) 187.50

3 (a$52 (b) $6  (0) $58

4 (a) $4.25 (b) $4140 5 $410.40 profit
6 (a) $630 (b) $292 () $642 (d) $12 profit

Exercise 9E

L@5% M) 4% @© 8% @ 20% (e 1% () 25%
2 (a) 15% (b) 25% (c) 13% (d) 72% (e) 32% (f) 99%
3 (@) 67% (b) Jan's sister
4 Fraction bad Percentage bad

o 12

= 8

e 9

s 7

o 5

o 5

. 6

= 5

= 7

s 7

e 9

= 11




Exercise 9F
1 (a) 35% (b) 44%

3 (a) 5% isthe same as %

() 40% (d) 36%

(b) 20% is the same as 1

39

(¢) 25% is the same as % (d) 39% is the same as [5;

(e) 81% is the same as %

4@ m O @O @
On @ O

5@ 15% (b)25% (¢) 17% (d) 33% (e) 19%
) 29% (g) 76% (h) 97%

Exercise 9G

1@ =p=25% (b =15=50% (O3=15=75%

@ t=12=70% @ %=15=235%
2 (@) 60% (b) 80% (o) 55% (d) 60% () 6%
3@ 40% (b) 20% (o) 70% (d) 80% () 40%
(f) 25% (z) 80% (h) 75%
d@c (b)60% 535 (b 65%
6 (a) 70%  (b) She scored the same percentage in both.
T@3: (b)40% 8 15%
9 Barland Eric 10 (@) 60% (b) 25% (¢) 15%
11 509%, 75%, 58%, 53%, 62.5%: Form 2
12 (2) 52% (b)) 70% (o) 48% (d) 30% () 60%
Exercise 9H
1 Decimal Per cent fraction %
0.5 o 50%
0.68 P 68%
09 Y 90%
075 i 75%
025 i 25%
3
0.03 = 3%
2 Multiply by 100%
3@80% (4% (© 9% (d) 6% (@) 1%
4@ 10% (b) 134% (o) 2.5% () 79.6% (&) 2.34%
(f) 81.75%
Exercise 9l
1 % Per cent fraction Decimal
32 = 0.32
5 i 0.05
12 e 0.12
8
8 & 0.08
10 = 0.1
16 o 0.16
39 e 039
64 e 0.64

ANSWERS @.
2 (b) two places to the right
3@019 (b029 (0066 (d) 003 (&) 002
) 079  (g) 001
4 Fraction Decimal %
. 04 40%
: 0.8 80%
= 0.7 70%
: 075 75%
2 0.65 65%
% 0.85 85%
£ 024 249
B 0.06 6%
i 0.04 4%
5 Fraction Decimal Percentage
3 0.125 125
2 0.375 375
. 0.625 62.5
= 0.1875 18.75
= 0.4375 4375
: 0.6666 . . 66.67
22 0.1565 15.65
2 0.4285 . .. 4286

6 (b) 90%, 85%, 5  (c) 0.9,0.85

Exercise 9J

1 (a) 15soldiers (b} 9 sailors
(e) 60 tigers (f) 36 mangoes
(h) 35 flamingos

2 (@) 25 (b) 32
(g) 20 (h) 24

35 4 30 cricket, 18 football, 12 basketball

5 (a) (i) $21 (ii) $231.50 (b) (i) $399 (ii) $2083.50

6 16 no licences, 24 defective lights, 4 did not observe stop sign

(c) $7  (d) 28 eggs
(g) 24 flying fish

© 16 (d) 48 (e) 64 (f) 40

7 20 gallons

Exercise 9K

L'l Hem | Costprice | Selling | Profit | Percentage

price profit

Shoe $80 $100 $20 25%

Table $600 $750 $150 25%
Stove $750 $1000 5250 33%
Glass $5 $6 $1 20%

Mat $3 $6 $3 100%

Dish $7.50 $10 $2.50 33%




ANSWERS

2(a) 10% (b) 20% (c) 25%
3(a) 12.5% (b) 25%
4 (a) $60000 (b) 3 () 75%
5(a) 20% (b) 40% () 14%
6 (a) 20% (b) 16.7%

Exercise 9L

1

Item Cost price Profit as % | Selling price
of cost price

Iron $70 25% $87.50
Chair $240 15% $276
Mug $3.60 10% $3.96
Vase $48 8% $51.84
Radio $220 9% $239.80

2 $348 3 $1250 4 (a) $55 (b) $57.50

S (a) $43.20 (b) $70.20 (c) $10.26

6 321000 7 (a) 10cents (b) 2cents (c) 8 cents

8 (@ $60 (b) $63.75 9 (a) $40000 (b) $32 000

10 (a) 516384 (b) $29524.50 11 (a) $294  (b) $314.93

Exercise 9M

1 (a) $10040 (b) $68 (o) $73.20 () $154 (e) $56

2 (a) $87.85 (b) $59.50 (c) $64.05 (d) 30%

(e) $44.80
3 (a) take off 10%  (b) yes () $135.00
4 (a) $184.50 (b) $7574  (0) $177.16  (d) $830.70
(@) $273.15  (f) $374.43
5 (a) $6045 (b) $59.15

6 (a) Lady’s blouse $2766, Slacks $1237.50, Total $9133.50
(b) 4th February 2000 (¢) $8220.15

7 (a) Total $245, Less 5% $12.25, Amount due $232.75
(b) 12% discount $18, Amount now due $132

8 (a) Total $1206  (b) Amount due $1085.40  (¢) $1117.96
Exercise 9N
S Item Usual price Sale price

Shirtjac $46.50 $36.27

Vest $19.00 $14.82

Trousers $54.00 $42.12

Pair of socks $12.50 $9.75

Belt $14.50 511.31
Exercise 90
1 (@) 30% (b) 25% (€) 25% d) 12.5% (e) 10%
2 12CDS 3 600 ml container 4 S66

Exercise 9P
1 (a) $20 (b) $40 (c) $14
2 (a) $220 (b) $240 (¢) $214

3@ $15 (b) $75 (o) $750 4 $2800
5 (a) $800  (b) $1600  (¢) $4000
6 (a) $120 (b) $720 (¢) $300 (@) $72
(e) $1215 7 10 years
Exercise 9Q
1(@s$6 (b)$8 (@ $10
2 (@) $52  (b) $208 () $260 (d) S520
(e) $10400 (f) $52 000
3@ $20 (b) $40 () S100 4 $6960
6 (@) $25 (b) 5%
Exercise 9R
4 (a) $67.50  (b) $9.45 (¢) $1100.25 (d) $1638.90
5 (a) $548 (b) $48.53 (o) $180.82 (d) $3.26
6 (a) EC$13.50 (d) US$9.26
7 (@) $693 (b) $142.56  (c) $158598  (d) $38.17
8 (@) $151.52  (b) $1263 (0 $309090 (d) $372

Exercise 9S - mixed questions

1
2

(¢) No., because the marks are not out of the same total
English 90% 86% T0%
Spanish 95% 89% 83%
Integrated Science 68% 72% 94%
History 12% 80% 84%

3 (a) yes (b) Spanish,95%  (¢) Spanish, first term, 95%
5 (a) discount (b) $2  (¢) $2 (d) $I8
6
Marked 10% of Sale
price marked price price
$50 $5 $45
$80 $8 $72
$20 $2 $18
$250 $25 $225
$180 $18 $162
$30 $3 $27
$10 $1 $9
7 (a) $3  (b) 363 per week

8 (a) (i) $963 (i) $2675
(b) The permanent secretary

(iii) $8560

9 (a) 540g (b) $5.76

11 $339.25

12 (a) $2060  (b) From $2000 to $2100
13 (a) $138  (b) $517.50

14 (a) $45000

(b) $40500 () $36450



Consolidation exercise 9
1 (a) 60 apples (b) 1 kg soap powder

ANSWERS

Exercise 10A

1 (a) continuous (b) discrete (¢) discrete
(d) continuous (e) discrete (f) continuous

& Percentage Fraction Decimal
P 2@3 M9 @© 10 (d 32
38% 8 0.38 3
; Height (cm) Frequency
80% = 0.8 136 =
!
2% o 0.02 138 5
3 (@) $5 (b) $2 (c) $4 (d) $3 (e) 512 139 4
) $0.50 (g) $1.50 (h) $2 141 4
4 142 9
Item Cost price % Profit Sale price 143 2
i $1550 - plhel 1 The coin should land on heads roughly half the time.
Camerd $850 3.9 $500 2 The dice should land on each digit roughly 17 times.
Caleulator $125 28 $160 o
Activity page 225
5 (a) $20600  (b) $35020 () $42 745 Most students were absent on Friday.

6 (a) $80.75 (iron); $103.50 (chair); $340.40 (CD player)
(b) $92.86; $119.03; $391.46

7 (a) $5400 (b) $17400 (c) $290
Check out
1 (a) $250001oss  (b) $60 profit
2 (a) 85% (b) 10%
3
Fraction Decimal Percentage
: 038 80%
= 045 459
% 0.7 70%
: 0625 62.5%
4 (a) () $60 (i) $3 (b (D) $19 (ii) $76
5
Item Cost price | Percentage profit | Selling price
Stove $1500 10 $1650
Computer $6000 15 $6900
Clock $75 5 $78.75

7 (@) $1187.50 (b) $1223.13

10 Representing information

Check in
1 (a) 75 (b) 5years
2@3 (8 (o 36 (d 32

3 (b) isosceles triangle

(¢) Dominica

& Form 1A : students absent last week
Monday j’\ i
Tuesday f\ i
Wednesday § ¥ % ¥ %
Thursday g
Fidy  $22FRRZ
i represents | student

Exercise 10C

1 (a) Each figure represents 5 students.  (b) ?:{reprcsents
Sstudents  (¢) 50 walk, 15 cycle and 30 go by bus every day

2@7 (b 26

3 @ 10

4 @) 20

© %=1
(b) cooking (¢) 32
(b) English

(¢) Geography (d) 70

Activity page 227

Form 1A : students absent last week
Monday NN
Tuesday T
Wednesday Cooog!
Thursday O
Loy O
[] represents | student




ANSWERS

Exercise 10D
1 (a) green, it has the tallest bar ~ (b) purple, it has the
shortest bar  (¢) blue and red d) 33
(e) green, blue, red, yellow, pink, orange, purple

{f)

Favourite Blue | Pink |Green | Orange| Red | Purple | Yellow
colour
Number of 6 4 4 ] 6 2 5
students
2 (b) Maths
3@d4 (b)3 (c) Wednesday
(d) The vertical axis is labelled.
5 (a) Sport Special
Exercise 10E
1 Each square represents 10 mothers
2 @3
3 (¢) Football
4 @ 10 (15 (@© 95 () $9.50
5 (@) 5million (b) 0.5 million
Exercise 10F
1 ()4 (b) 54
©) Where money goes Sweets | Savings | Books
Money spent $ $4 $4 $8
2 (a) 8 (h) 3
(e)
Activity | Sleeping | Housework | School | Eating+ | Playing
Washing
No. of 9 3 6 3 3
hours
3 (@ (@ 10 (i) $200
(b)
Where Savings | Rent | Food | Household | Entertainment
money goes items
Money 400 600 400 200 400
spent $
Exercise 10G
1 (@ 10 (b) mango () plum @) () 5 (i) o5
(e) 15 () (i) 30 (i) 30 (iii) 30
2@40 Mg Gy GiD; ©8 @5 (©3

(f) 8-sector pie chart with 1 sector each for Monday, Thursday
and Friday, 2 sectors for Tuesday and 3 for Wednesday
3@ 1200 (b)) G (i) 3 (@12 @ 100
(e) 3 (f) 12-sector pie chart with 1 sector for 2005,
2 for 2006 and 2007, 3 for 2008 and 4 for 2009
5 (b) It is best to use a pictograph when the data can be illustrated
with a small number of symbols, otherwise a bar chart 1s
more appropriate. Use a pie chart if you want to show
relative amounts rather than actual amounts.

Exercise 10H
13 2@42 (b7 33 450

Exercise 10l

1@ llem (b) lem 2 (a) 6 (b) 65 3 (a) 23.5°C (b) 25°C
4 () @ $30  (b) $30

(i) (8) 25cm  (b) 25cm

(i) (@) 2kg (b) kg

(iv) (@ 94km (b) 94 km
5 (a) () 6.625 (i) 65 (i) 4 (6
6 (a) 1586cm  (b) 159cm  (c) 148 cm  (d) 24 cm
7@ 5 (b)()6 ()6 (i) 6.1
8@ ()4 @3 i) 3 (v 28
Exercise 10J
1@8 (b6 (¢) week5 (d) week6
2@ 8 (b

Month 1({2|3(4|5]|6]|7|8|9|10(11(12
Number of

bicyclessold |3 (2 |5(5|7 (8|9 |8|7| 71|35 6

(c) Each square represents 1 bicycle.

3 (a) 1 square =5 words per minute

Exercise 10K
2 (a) 1 square = 10 cm
3 (b) 675 km/h

4 (a) The graphs for questions | and 3 are straight lines.
(b) In question 1, cost is directly proportional to the number of

(¢} 55 em

shirts. Similarly, in question 3 the speed increases steadily
with time. In question 2, height does not increase at a steady
rate.

5 (c) BC is the steepest part of the graph. Profit doubles
between 1997 and 1998.

Exercise 10L
1 no

2 A(2,6),B(1,3),C(2,3.,D(2,1),E(5, I),F(5, 3),G (6, 3),
H (5. 6)

3 (iii) fish

Exercise 10M

1 AGD.B(4,49,C(73,2,DE, 2),E(l, 2),F(6,4),
G(2.3,H(74,72),1(72,73).1(6.74)

3 (c) (i) square (i) square (iii) quadrilateral

40,4,2,2,(1,2,0,73),(71,73),(1,2,(72,2.

5 (c) They are all straight lines.

Exercise 10N - mixed questions
1 (a) 50  (b) 320 (c) $3840

2 (@5 (b) 9 (c) 20

4 (3,3)

5 (a) (i) 21 (ii) 25

(b) @) 9 (i) 14



6 (a) 8-sector pie chart with 3 sectors for water, 1 for fat, 3 for
protein and 1 for other substances

(b 50g (© 3
7 (@) 7,5,3,1,2 (b) truck (¢) 18 (d) taxiand car
8 (a) $250 (b) (i) $500 (i) $250 (¢) $3000
9 (@ 87 ((bGE1D) ©G9 @470

(e) ("4, 73)

Investigation page 242

The bigger the distance around the wrist, the bigger the distance
around the neck.

Check out
l@4 (12 (oI5
24 35 4@ 10 ()20 (b 55

5 10-sector pie chart with 5 sectors representing bus,
2 representing car, 2 for walk and 1 for cycle

6 (a) mean = 6.8, mode =6, median =6
(b) mean = 14.5, mode = 13, median = 13.5

Day M T W | Th F
Temperature (°C) | 28 29 30 26 26

8 A(2,4),B(2,2),C(1,4),D(3,0)

11

Check in
2 (a) (i) 600cm
(b) (i) 70 mm

Area

(ii) 240 cm
(ii) 73 mm

Exercise 11A
1 desktop

Exercise 11B

1 The area of rectangle V is 30 triangles.
The area of rectangle W is 28 triangles.
Rectangle V is larger than rectangle W.

2 (a) is larger

3 (a) 60 (b) 56

(c) Vislarger (d) yes

Exercise 11C

1 (a) Squares the same size as the one that sticks out on the left.

The right number of these squares will fit the shape exactly.

(b) 13 squares
2 (a) (i) triangles
(iv) squares.

(ii) triangles  (iii) triangles

3 (b) It is not possible to fill the shapes entirely with
whole squares.

Exercise 11D
1 Approx. 22 centimetre squares

3 (b) The shapes have roughly the same area.

ANSWERS

4 No, there are gaps between the circles.

5 Approximately 34 circles, not the including gaps.

6 Yes; No, because of the gaps.

7 No. it just gives a good approximation.

Exercise 11E

1 (@) 5cm?
(e) 57 cm?

2 (@) 1em?
3 (@ 12em’
5 (a) %cmE
6 (@) 3cm?
(e) 4]5 cm?

(b) 16em®  (©) 42em® () 13 em?
(#) 110 em?

(b 14 (0 14em’

(b) 10em®  (¢) l4cm®  (d) 9em’
() Tem*  (© 1iem®  (d) 2cem?
(b) 45em®  (© 4em®  (d) 3 em?

7 (a) and (d), (b) and (e)

Exercise 11F

1 (a) 180

(b) 180 mm?
2 (a) 96 mm®

(b) 190 mm?

Exercise 11G

(¢) 95 mm’

11Im?* 3 @m* (b)mm’ (¢)mm* (d) cm?
@m’ (@ cm® (gcm’ (W) mm' @) cm®  (j) mm’
Exercise 11H
1@ 8cm® (b) 10cm™ (¢) Sem®  (d) 40 cm’
2 (a) 36em®  (b) 24cm’ (o) 22cm’®  (d) 35 e’
(€) 2590 mm*
3| Length Width Area
(in ¢m) (in cm) (in cm?)
9 7 63
6 3 18
6 4 24
9 4 36
11 10 110
12 12 144
4 A=LXW

5 (a) both2.5 cm
(b) The length and width are equal.

(d) 250 mm?

(¢) square  (d) 6.25 cm?

6 (a) 9em® (b) 25cm®  (¢) 16cm?  (d) 100 cm?

7 Rectangle Length (cm) | Width (cm) | Area (cm?)
Picture 25 20 500
Envelope 6 25 150
Book 30 20 600
Poster 50 24 1200

9 6cm 10 (@) 1200mm*®  (b) 12 em®

11 105 m long and 85 m wide is larger by 2025 m*




ANSWERS

12 2mor200em 13 300tiles 14 540 cm’ 12 Symbols and patterns
15 (@) 16% m (b) 125m (¢) 10m
; Check in
Exercise 111 1 6% o
il (o g o
1 (@) 2]{.[‘[‘[ ) (b) 4 cm } (¢) 3cm ) (d) 3 cm 2 14 cm
(e) 45 cm” f) 3cm™  (g) 6cm”
2 () Exercise 12A
Area of surrounding Area of triangle 2 (a 44 (b)95 (o) 230 (d) 57
rectangle (cm?) (em?)
4 5 Exercise 12B
3 P 2 @) A=IxXw
6 3 () i 2 7 6 8
6 3 w o 3 10 12
1 A 10 21 60 96
9 43
6 3 (c) A.[and w are not constants because they can take different
12 6 values.
(if) The values in the second column are half the values in 3 @ P=3a
the first column. (b)
; 1 ; a 4 5 6
(iii) Area of triangle = 5 X area of surrounding rectangle
; P 12 15 18

3@ 18em? (b)) 5 () 9em?
4 @@ 6em?  (b) 43 cm?

5 () yes (b) 6Gem® 6 (@) 60cm®  (b) 45 cm?
(€) 32cm®>  (d) 30em® 7 (a) 24cm?  (b) 14cm?
(€ 20cm* (d) 12em* 8 13m® 9 120cm?

10 108 cm® 11 4125 m?

Exercise 12C

1@4xa () S5xm (© 6x(j (d) 7x/\
) 4xp () 4X1I (g 4Xx+3Xy
(h) 2Xx+4Xy+2Xz

2@ 2x (b3xa+b (¢)3Xp—g ) 3Xp—2Xg

Exercise 11J - mixed questions
2d)5 3 (a) 3X2rectangle (b) 63X 1 rectangle

Exercise 12D
1@5s M6 (©3d (d)sm (9% () 122

7 8cm 8 ]f)()() Cll'l2 9 63 l'l'l2 10 53':)0(:[‘['[2 (g) be (l‘l) xy (i) mn (j) dp (k] qs (l) az
Consolidation Exercise 11 2@2x (W3at+th (@©3p-q @3p-2q
1 (a) 8 squares (b) 6 squares (c) 11 squares Exercise 12E

(d) 4squares  (e) 8squares B 1 1 3
3J@m em® ©com®  (d) mm? 1 (a) 18 cm” ) (b} 10acm- ) () 12zem= (d) 2Zxy cm®
© km® ) mm? () 9mncem-  (f) 20pgem”
2 (@) 4acm  (b) (2a+ 2b) cm
(©) (@+2b)em  (d) (a+35b)cm
) (a+2b+12)em  (f) 2a+ 4b) cm

4 (@) 6cm® (b) 4em®> 5 5m
6 (a) 12¢cm (b) 18 cm ) 19 em

8 (@) 1204cm”  (b) 38,528 cm” 3@ 20cm (b 16cm (¢ 1lem  (d) 20 cm
9 (a) 3m® (b) 30,000 cm?® (¢) 225 cm?® (d) 134 (e) 23cm (f) 22cm
(e) $422.10

Exercise 12F
1@s8 (b6
2@9 M1 (019

Check out
1 Y is larger
2 (a) 24 triangles  (b) 9 squares approx.

3@mm* (bem® () m® (d) mm? Exercise 12G

4 (@ 5cm®  (b) 65 mm? 1@ 10 (b) 60 (¢ 10x
5 (@) 12cm®  (b) 4000 m? 2 (a) 60 (b) 300 (c) 60x
6 @ dcm’  (b) 13en? J@2 M © 2

7 8 cm 4 (a) 400 (b) 1500 (¢) 100x  (d) 300x



ANSWERS

5@ 22 (55 (© 1y (d) 44y Exercise 12J
6 (@ 600 (b) 1600 () 100x (d) 800x 126 231 312
7 (@) 730 (b) 3650 (c) 365y  (d) 1825y 4 (@) 2x=24,x=2 (b) x+14=30,x=16
$@ Tx+4 (B Ty—5 (© 4y (@ 12x—3 (€) 5=20,x=100 (@ 2x+3=27,x=12

) 24x+5 (f) 36x—11  (g) 100z — 30 5 (a) 33°+35°+x° =180 (b) x=112

(h) 100z +40 640 76cm 8 105cm 9 $37.50 10 114
9 (a) 10yearsold; 7+3  (b) (y+ 3) years old

(c) (p+5)yearsold (d) (m+ n) years old Exercise 12K
10 (a) $13;:5+8  (b) $(10+4d) 1@6 (b2l

11 @ 30:5%6 () Sy (0 48 EZ]) zh:_: l]'lumbcr of dots is one more than the pattern number.

10 - 4
12 (@) $2,10+5  (b) 33 2@ 156031 (b) T;22n+2  (0) 4:19;n— 1
13 (a) $& 14-6 (b) $22: 14+ 8 (c) $x—10) (d) 11;41; 2n+ 1
(d) $(2x—10)
o Exercise 12L
ACtIVIty page 278 1 (a) They are the same.  (b) They are the same again.
(b) (i) R is the first letter of the wordred.  (ii) G,B,Y (c) yes

el @ b4 W) MrE=Cctal () B=0k4r 2 (a) They are the same.  (b) They are the same again.

(¢) Yes, because the multiplication and division, and the
addition and subtraction ‘cancel’.
3 @ 23
(b)

Exercise 12H
1@4 (b)R=4B (o) (i) R=2G
(i) G=2B (iii) R=8Y (iv) G=4Y

RG=Ier Namber | 1 | 2| 3| 4] 5| 6| 7] 8] 9] 10
3 R=B+6Y.R=2B+4Y,R=3B+2Y chioser
4 g+y=10 Answer | 7 |11 | 15|19 |23 |27 | 31|35 |39 |43

5 (a) 180° (b) x+y=180

6@ ptrg=90 (b) ath+c+d=360
©) at+b+c=180

(¢) Answer =4 X Number chosen + 3: (i) 47
(i) 51  (ii) 63  (iv) 83

_ 4 Add3
T@6 (b)yes () T=64 .
8 (@) () 40 (i) 56 (i) 24 (V) 36 (b)) n=dXr @
Number | 1 | 2| 3| 4| 5| 6| 7| 8| 9|10
9 (a) 6 (b) T=2ab+2ac+ 2bc
chosen
18 @ A 710]13[16]19 222528 [31]34
Number Number Number Number of faces +
ofedges of faces of vertices vertices (b) Answer = 3 X Number chosen + 4: (i) 37
= = 5 7 (i) 40 (i) 49  (iv) 64
9 5 6 11 &
8 5 5 10 Input 1 23 4| 5| 6| 7| 8] 9| 1¢
. . - s Output | 9 |13 | 17|21 |25 |29 |33 |37 |41 |45
12 6 8 14 (b) 4 (c) multiplyby4 (d) 4n+5
12 7 7 14 7 (a) 1 2 3
15 7 1 o (AxH+3 | @xH+3 | Gxa)+3
M2 () E=F+V-2 (b) Multiply by 4: add3 () 4n+3
. 8 (a)
Exercise 121 1 2 3
1a=3 2b=8 3c=1 4d=4 (1x3)+4 (2x3)+4 (3x3)+4
S5e=5 6f=5 7g=3 8h=4 (b) Multiply by 3; add4  (¢) 3n+4
9i=3 10 j=1 11k=0 12[=2
Bm=3 1Wn=1 150=5 16p=6 ? @) 1 2 3
17 g=3 18 r=2 19s5=1 20:=8 21 u=5
1x7) +1 2xT)+1 X7)+1
22v=6 23w=7 24 x=4 25y=4 26:z= x50 a5 LEaE



ANSWERS

®) | mput 1| 2| 3| 4| 5| 6 iy
Answer | 8 [ 15[ 2229 |36 43 |
B

) Tin+1)+1or7n+8
10 (b) 3 is added each time. 1s a multiple of

. (b) () (2,00, 4.2), 6,4 i) (1,3),(3,12).(5.23)
Exercise 12M i) (6.3), (6. 2). (6, 1), (4. 2, (4. 1)

1 4] 2 ](]) 310 43 o B 624 724 6 (a) add4 (b} double,add 1  (¢) is a factor of
§2; 98 103 112 128 134 1428 () () (L5),2.6.3.7 () (1,3.2,5,3,7
159 169 177: 18 1 (iii) (3,6),(3.12),(2.6).(2,12). 2,4

Exercise 12N e

T S
1 (a) (i) 36,42,48 (i) 12,14, 16 (iii) 11, 13.15 —
(iv) 19.22,25 (v) 21,24,27  (vi) 35,41,47 e
(b) (i) multiply input by 6 —
(ii) multiply input by 2
(iii) multiply input by 2 and subtract 1

) (b) Add1
(iv) multiply input by 3 and add 1 .
(v) multiply input by 3 and add 3 8§ @
(vi) multiply input by 6 and subtract 1 —
2 (b) 74,122, 6n+2 =
3 @) () (4x1),(4x2),(4x3),(4x4),... 7

(i) (53X 1).(5X2).(5X3),(5x4),...
(i) (11X 1), (11x2), (11 X3),(11x4),...

(ii)
(i) B3X1)+1,3X2)+1,3X3)+1,3X4+1,...
W 2xD+7,2x2)+7,2X3N+7,2xH)+7,...
WD2XD+10,2X2)+10, 2X3)+ 102X +10,... —
(vii) 3X1)—-2,(3x2)-2,3x3)—-2,3%x4)—-2,... _
(vilii) (5x1)—3,(5%x2)=3,(5x3)—3,(5x4)-3,...

(b) (i) 40.48,4n (i) 50,60,5 (i) 110, 132, 11n (iii)
(iv) 31,37.3n+1 () 27.31,2n+7 X 7
(vi) 30,34,2n+10  (vii) 28,34, 3n—2 e
(viii) 47,57,5n—3 —
4 (a) add 6:37.43,49  (b) add 10; 61,71, 81 /N
(¢) add 8;49,57,65 (d) add 5; 31, 36, 41
() add 1,2,3,...:22,29.37 (f) add 1,3,5,...:37,50,65 (iv)
(g) add 1,1,2.2,...:13,17. 21 N T
(h) add 10, 20, 30, ... 211, 281, 361 T
(i) add 36,9, .. .; 64,85, 109 ==
() add 1%,27,3% ... 91, 140, 204 S
5 () (i) 3 (i) 6 (iv) 10,15
B W=
Number of points 2 3 4 5 6 —
Number of lines joining them | 1 3 6 10 | 15 [
21 3X2 4%3 54 6X5 —

(b) (i) multiply by 2 (ii) add2  (iii) multiply by 2, add 1
(iv) multiply by 2, subtract 1~ (v) divide by 2

Exercise 120
5 (a) (ii)

- - 9 (a) A is equal to B

is 2 more than is double



ANSWERS

(b) A islessthan B (d) A is not equal to B

(c) A isafactorof B

Exercise 12P
‘ 2@ @ A is3lessthan B

10 () A is one third of B

— (i) A isafactorof B
EEnE : |

(b) B is three times A

: — (iii) A isnotequalto B
|

(c) A islessthan B

Exercise 12P - mixed questions
1@ 15x (b) 7x+4y  (© 2m+7n+7 (d) 15x
2@ 12 (27 (o 13
3 (@ 100d+p (b)) 21x+5  (¢) 1000k +s
4@ atbtctd+e=31 (b) 5r=25
5 (3z+ 1) km
6@ x+15 (b)) x+y+15 (@ 3r+y+30
11 (@) A isfacterof B 7 $(5x+Ty) 8 3cm 9 6cm
10 (@) 35,42, 70 (b)) 75,9140 © 15 133
11 (@) 1+34+5=9,1+3+54+7=16.1+3+5+7+9=25
M 1+3+5+7+94+11=36,1+3+5+7+9+11+13=49,
14+3+54+7+9+11+13+15=64,
14+3+5+7+9+11+13+15+17=81
© () 121 (i) 2500

() B isgreater than A

(b) B isamultiple of A

Consolidation Exercise 12
1 (a) 4a (b) 3b €) Ta+4bh (d) 4ab (e) Gab (f) 72ab
2 (a) 180 (b) 60x (c) 1440  (d) 1440y (e) 2880 + 60x
(f) 1440y + 840  (g) 1440y + 60x
3 (a) $30 (b) $5x (c) $20y (d) $(20v+ 30)
() $(5x +20y)

4 (@) 14+2xem (b)) 4y+2cem  (¢) (dp+w+6)em
' 5 (a) 6acm® (b) pgem? (¢) 4(r+ 2) cm?
’ 6@x=3 (Hx=9 ©x=13 @ x=12
€ x=2 () x=35

(c) A isequalto B



ANSWERS

7 (@ $37  (b) $(9d4+ 5¢)
8(@$9 (b)4r+5=39
9 Ken $8, Claude $24

(¢) 1 adult
(¢) 8.5 km

Check out

2 +:5.7

3@ Sa—2b (b) 10xy

4@2 (b63

5@ $2c+7D (b)) 5

6@2 MI6 @©8 W3 (2
7 (@) 34.41  (b) 35 42

8@ 3n (b) 2n+1

Revision exercise 3
1@ 20% (b) 10% (0 4% (d) 2%
2 Oranges 28%. Apples 12%, Bananas 26%, Pineapples 34%

3@ 25% (b) 30% (0 24% (d) 85%
€ 80% (f) 16% (g) 64% (h) 60%
4 (@) 20men  (b) 3 girls  (¢) 105 car drivers
() 1600 voters  (e) 840

51 Fraction % Decimal
1 25 0.25
i
1 20 0.2
5
3 s 0.75
4
1 20 0.2
5
i 16 0.16
5
2 8 0.08
5
4 80 0.8
5
2 8 0.08
25
1 100 1
13 65 0.65
0

6 (@) $17.50  (b) 68 cents
7 (a) 1$8946  (b) J$44 730
8§ 52240 9 $20.70

10 25%

(¢) US$93.90

Fraction %

— SO = e S0 | = |50 | ] — 3] —

100

@p i © e

11
13
14
15
16
18
19
20
22
23
24
25
26

27
29
3
32
33
34
35
36
37
38
39
40

(a) 35 million

(a) 2%% (by 97 (c) Oils 171° Gas 727, Solid Fuel 108°
Sector angles are: 108°, 81°, 81°, 54°, 18°, 18°

(a) 180000 tonnes  (b) 40 000 tonnes

(a) Sugar production is reducing.

(F, 200, (M, 31), (A, 25), (M, 39), (], 45)

There is an upward trend at the end of the year.

(a) straight line (c) hexagon

(@) 18cm,20cm®  (b) 18cm, 16cm®  (¢) 18cm, 23 cm?®
(b) 30mm, 20 mm  (¢) 600 mm’

(a) 100 mm,43mm (b} 4300 mm>  (c) 43 cm?

(b) 18cm® (0 42cem?

(b) straight line
(a) 6cm?

(@) 73 cm?
15 cm?, 42 cm?, 27 cm?; The area of the largest equals the
total area of the other two.
(@) 26 cm>  (b) 28cm?
(@ 30em*  (b) 30cm’
@ 3x+y (b)da+h
@ x+y (b)a+22b
@) 7a,2a+ 14 (b) 2xy, dx + 2y
(a) 7w (b) 24d  (c) 60h

@ a+b=10 (b) c=d+10
(@ x+y=72 (b) x=2
@ 16 (b)) 100 (¢ n?
(a) 13 (b) 17 (c) 23
(b 2% i) 2 i) 2]
Ato S, 10 ways; A to T, 70 ways

28 30m’

30 30cm?

© 2p+3g (A 4s+2
© 2g (d) 45+ 3¢

48 years old

d) 2x+3

Mixed questions 3

1
7
13
19
25

C 2D 3C 4B 5C 6 C
C 8 A 9 A 10 C 11 A 12 C
B 14 D 15 B 16 C 17 A 18 B
D 20C 21 C 22 B 23 B 24 D
C 26 A 27 B 28 C 29D 30 cC



A
acute angles 105
acute-angled triangles 164
adding 4, 13,21
decimals 84, 85
fractions 58
algebraic expressions 269, 270, 283
angles 101-122
drawing 110, 111-112
measuring 106, 107, 108-109, 119
naming 102-103
in quadrilaterals 115, 116, 119
in triangles 115, 119
approximations 16
area 248-264
of irregular shapes 251-252, 262
of rectangles 256, 262
of triangles 258, 259
units of 253, 254-255
arrow diagrams 279-280, 281
associative law 13
averages 233, 234
axes on graphs 236, 239

B

balance method 273

banks 213,214

bar graphs 227, 229, 23(), 243

bases for numbers 3

bases of pyramids 129

bills 199, 210

bisecting line segments 172, 187

buying and selling 208
discounts 207, 210,212, 218
profit 201, 202, 208, 209

G
calculators 24, 25, 26, 86
Cartesian plane 239
Celsius scale 154
centimetres (cm) 141, 143, 157
square centimetres 253, 255
clocks 151, 157
24 hour 152-153, 157
common denominators 56
common factors 9-10, 28, 41
and Venn diagrams 41, 44
common multiples 9-10, 28, 42
commutative properties 13, 21
compasses 169-170, 171-172, 187
for pie charts 232
complement (sets) 36
complementary angles 113, 114
composite numbers 7
cones 123, 128, 129, 131, 135
congruent shapes 179
constants 267
constructions 169-170, 171-172, 187
consumer arithmetic 198-221
see also interest; money: price
continuous data 223
coordinate graphs 236, 237, 238, 239
comers 113, 123, 125
see also vertices
cost price 201, 202, 208, 209

cross-section 127
cubes 125, 126, 131, 135
cuboids 123, 124, 125-126, 135
as prisms 127
properties 131
currency conversion 215
cylinders 123, 126, 131, 135

D
data 223
on bar graphs 227, 229, 230, 243
on pictographs 225, 226, 243
on pie charts 231, 232, 233, 243
see also information
decimals 77-100
adding 84, 85
on calculators 86
dividing 87-88, 89,90
and money 84
multiplying 87-88
on number lines 78, 80-81
and percentages 206, 218
and place value 82, 83
subtracting 85-86
writing as fractions 83
degrees (angles) 107
degrees (temperature) 154
denominators 47, 56
deposits (money) 214, 218
diagrams
bar charts 227, 229, 230, 243
for fractions 48, 73
pictographs 225, 226, 243
pie charts 231, 232, 233, 243
Venn 36,41, 42, 44
see also graphs
digits 2
discounts 207, 210, 212, 218
discrete data 223, 225
distributive law 11-12, 28
dividing 13-14, 28
decimals 87-88, 89, 90
fractions 63, 64, 65
long division 15

E
edges in solids 123, 125, 131
equations 271, 283
solving 273, 274, 277-278, 283
equilateral triangles 162
equivalent fractions 51, 52, 53, 54, 55
equivalent ratios 68-69
estimation 17
even numbers 13-14
exchange rate 215
expressions, algebraic 269, 270, 283

F
faces 123, 124, 125-126, 131
and nets 131-133, 135
factor trees 8-9
factors 6, 7,11, 28
common factors 41, 44
HCF 9-10, 28, 41
prime factors 8-9
flow charts 275-278

fractions 47-76
adding 58
diagrams for 48, 73
dividing 63, 64, 65
equivalent 51, 52, 53, 54, 55
improper fractions 57
multiplying 60, 61, 62
and percentages 204, 218
in ratios 69
subtracting 59
unit fractions 60
writing decimals as 83

frequency tables 223

G

grams (g) 148, 157

graphs 236, 237, 238, 239
grids 222
see also diagrams

grids, points on 222
see also graphs

H

HCF 9-10, 28, 41

hemispheres 194

hexagonal prisms 127
hexagonal-based pyramids 129
hexagons 124, 180

highest common factor 9-10, 28, 41

I

improper fractions 57

information matrix 37
information, representing 222-247

on coordinate graphs 236, 237, 238, 239

see also data
integers 18-19
interest (money) 213, 214,218
intersection of scts 38, 44
isosceles triangles 162, 163, 187

K

Kelvin scale 154

kilograms (kg) 147, 157
kilometres (km) 142, 143, 157
kites 168

L

LCM 9-10, 28, 42

length 139, 140-142, 143, 157

line segments 102, 168170
bisecting 172, 187

lines 102
parallel 124, 171-172
perpendicular 106, 171-172

lines of symmetry 174, 175176, 187

loans 213, 214

long division 15

lowest common multiple 9-10, 28, 42

M

many-to-many 281

many-to-one 281

mapping diagrams 279-280, 281
mass 146-147, 148, 149, 157
mean 233

measuring 138-160



INDEX

angles 106, 107, 108-109, 119
length 139, 140-142, 143
mass 146-147, 148, 149
temperature 154
time 150, 151, 152-153
median 234
members of sets 34, 35
metres (m) 140-141, 143, 157
square metres 255
metric units 140-142, 143, 157
of mass 147, 148, 149
millimetres (mm) 141, 143, 157
square millimetres 254-255
mirror images 177-178
mirror lines 174, 178, 187
mixed numbers 56-57
mode 234
money 199
best buys 200, 218
currency conversion 215
and decimals 84
discounts 207, 210, 212, 218
price 201, 202, 208, 209
multiples 5, 28, 42
LCM 9-10, 28,42
multiplying 10-12, 13, 28
decimals 87-88
fractions 60, 61, 62

N

negative numbers 18-19, 21, 23, 28
on axes 239

nets 126, 131-133, 135

nth term 278-279

number lines 16, 18-19, 21, 28
decimals on 78, 80-81

numbers 1-32
adding 4, 13,21
approximations 16
associative law 13
bases 3
commutative properties 13
composite numbers 7
decimals see decimals
distributive law 11, 12
dividing 13-14, 15
estimation 17
factors 6,7, 11
fractions see fractions
integers 18-19
mixed numbers 56-57
multiples 5, 9-10, 42
multiplication 10-12, 13
negative 18-19, 21, 23, 28, 239
odd and even 13-14
positive 18-19
prime factors 8-9
prime numbers 7, 14
ratios see¢ ratios
rounding off 16, 17
subtracting 4, 13, 23

numerators 47

0

obtuse angles 105

obtuse-angled triangles 164

octahedrons 132

odd numbers 13-14

one-to-many 281

one-to-one 281

operations 19, 25

see also adding: dividing; multiplying:

subtracting

ordered pairs 280

P
parallel lines 124, 171172
parallel rays 102
parallelograms 166-167
patterns 274-278
arrow diagrams 279-280, 281
pentagonal prisms 127
pentagons 124
percentage discount 212,218
percentage profit 208
percentages 203, 204, 207
and decimals 206, 218
and fractions 204, 218
as interest on loans 213
perimeter 144, 145, 252, 260, 262, 283
perpendicular lines 106, 171-172
pictographs 225, 226, 243
pie charts 231, 232, 233, 243
place value 2, 82, 83
points 102, 222, 238
positive numbers 18-19
price 201, 202, 208, 209
discounts on 207, 210,212, 218
prime factors 8-9
prime numbers 7, 14
prisms 127, 131
profit 201, 202, 208, 209
proper fractions 57
protractors 108-109, 119, 232
drawing angles 110, 111-112
pyramids 129, 131

Q
quadrilaterals 165-168, 187
angles in 115, 116, 119

R

range 235

ratios 65, 66-67, 71
simplifying 67, 68-70, 73

rectangles 165-166, 256, 262

reflections 177-178

reflex angles 105, 111-112

rhombi 166, 167, 187

right angles 101, 105-106, 113, 119

right-angled triangles 163, 164

rotations 183-184, 187

rounding off 16, 17

S
sales 212
scalene triangles 162, 163
scales 226, 237
seconds (time) 150
selling price 201, 202, 208, 209
sequences 278
sets 33-46
and arrow diagrams 279-280
for factors 40-41
intersection of 38, 44
members 34, 35
and multiples 42
subsets 36, 37, 44
universal set 36
Venn diagrams 36,41, 42, 44
shapes 161-191
area of see area
and constructions 169-170, 171-172
perimeter 144, 145, 262
quadrilaterals see quadrilaterals
and symmetry 173176
tessellations 179, 180-182, 188
transformations 177-178, 179-182,
183-184, 187

triangles see triangles
S1units 140, 147, 150, 154
simplifying fractions 55, 73
simplifying ratios 67, 68-70, 73
solids 123-137, 273

cones 123, 128, 129, 131, 135

cubes 125,126, 131, 135

cuboids 123, 124, 125-126, 127, 131, 135

cylinders 123, 126, 131, 135
nets of 126, 131-133, 135
pyramids 129, 131
spheres 123, 130, 131
spheres 123, 130, 131
square centimetres 253
square metres 255
square millimetres 254-255
square-based pyramids 129, 131
squares 163-166
straight lines 102
angles on 105, 113, 119
subsets 36, 37, 44
subtracting 4, 13, 23, 28
decimals 85-86
fractions 59
on number lines 18, 19
supplementary angles 113, 114
symbols 19, 267, 268
for sets 35, 37
see also equations; expressions
symmetry 173-176

T
tally marks 223
tangrams 185
temperature 154
terms 278
tessellations 179, 180-182, 188
to compare areas 249, 250, 251-252
tetrahedrons 132
time 138, 157
measuring 150, 151, 152-153
tonnes 149
transformations 177
reflections 177-178
rotations 183184, 187
translations 179-182
translations 179-182
trapezia 168
triangles 162-164, 170, 187
angles in 115, 119
area of 258, 259
triangular prisms 127, 131
triangular-based pyramids 129
truncated cones 128, 129, 135

U
unit cost 200
unit fractions 60
units
of area 253, 254-255
of length 139, 140-142, 143, 157
of mass 146-147, 148, 149
and ratios 67
of temperature 154
of time 150

L]

variables 267

Venn diagrams 36, 41, 42, 44

vertically opposite angles 114

vertices 125, 126, 127, 131
see also corners
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