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Introduction

Welcome to Cambridge Checkpoint Mathematics stage 7

The Cambridge Checkpoint Mathematics course covers the Cambridge Secondary 1 mathematics
framework and is divided into three stages: 7, 8 and 9. This book covers all you need to know for
stage 7.

There are two more books in the series to cover stages 8 and 9. Together they will give you a firm
foundation in mathematics.

At the end of the year, your teacher may ask you to take a Progression test to find out how well you
have done. This book will help you to learn how to apply your mathematical knowledge to do
well in the test.

The curriculum is presented in six content areas:

o Number e Measure « Geometry
o Algebra « Handling data « Problem solving.

This book has 19 units, each related to one of the first five content areas. Problem solving is included in
all units. There are no clear dividing lines between the five areas of mathematics; skills learned in one
unit are often used in other units.

Each unit starts with an introduction, with key words listed in a blue box. This will prepare you for what
you will learn in the unit. At the end of each unit is a summary box, to remind you what you've learned.

Each unit is divided into several topics. Each topic has an introduction explaining the topic content,
usually with worked examples. Helpful hints are given in blue rounded boxes. At the end of each topic
there is an exercise. Each unit ends with a review exercise. The questions in the exercises encourage you
to apply your mathematical knowledge and develop your understanding of the subject.

As well as learning mathematical skills you need to learn when and how to use them. One of the most
important mathematical skills you must learn is how to solve problems.

When you see this symbol, it means that the question will help you to develop your problem-
solving skills.

During your course, you will learn a lot of facts, information and techniques. You will start to think like
a mathematician. You will discuss ideas and methods with other students as well as your teacher. These
discussions are an important part of developing your mathematical skills and understanding.

Look out for these students, who will be asking questions, making suggestions and taking part in the
activities throughout the units.
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1 Integers

The first numbers you learn about are
whole numbers, the numbers used for
counting: 1, 2, 3,4, 5, ..., ...

Make sure you learn and
understand these key words:

The whole number zero was only
understood relatively recently in
human history. The symbol 0 that is
used to represent it is also a recent
invention. The word “zero’ itself is of
Arabic origin.

whole number
negative number
positive number
integer

multiple
common multiple

Frorp the counting numbers, peqple developed B lowest common multiple
the idea of negative numbers, which are used, for ‘C B factor
example, to indicate temperatures below zero on remainder

the Celsius scale. common factor

divisible

prime number

sieve of Eratosthenes
product

square number
square root

inverse

In some countries, there may be high mountains
and deep valleys. The height of a mountain is
measured as a distance above sea level. This is the
place where the land meets the sea. Sometimes
the bottoms of valleys are so deep that they are
described as ‘below sea level. This means that the
distances are counted downwards from sea level.
These can be written using negative numbers.

The lowest temperature ever recorded on the
Earth’s surface was —89°C, in Antarctica in 1983. —
The lowest possible temperature is absolute zero, —273°C.

When you refer to a change in temperature, you must always describe it as a number of degrees. When
you write 0 °C, for example, you are describing the freezing point of water; 100 °C is the boiling point
of water. Written in this way, these are exact temperatures.

To distinguish them from negative numbers, the counting numbers are called positive numbers.
Together, the positive (or counting) numbers, negative numbers and zero are called integers.

This unit is all about integers. You will learn how to add and subtract integers and you will study
some of the properties of positive integers. You will explore other properties of numbers, and
different types of number.

You should know multiplication facts up to 10 x 10 and the associated division facts.

For example, 6 x 5 = 30 means that 30 + 6 =5 and 30 + 5 =6.

This unit will remind you of these multiplication and division facts.

1 Integers
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1.1 Using negative numbers

1.1 Using negative numbers

When you work with negative numbers, it can be useful to think in terms of temperature on the
Celsius scale.

Water freezes at 0 °C but the temperature in a freezer will be lower than that.
Recording temperatures below freezing is one very important use of negative numbers.

You can also use negative numbers to record other measures, such as depth below sea level or times
before a particular event.

You can often show positive and negative numbers on a number line, with 0 in the centre.

-8§-7-6-5-4-3-2-101 2 3 45 6 7 8

The number line helps you to put integers in order.

When the numbers 1, -1, 3, —4, 5, —6 are put in order, from Positive numbers go to the right.

lowest to highest, they are written as —6, -4, -1, 1, 3, 5. Negative numbers go to the left.

(WOrked example 1.1)

The temperature at midday was 3°C. By midnight it has fallen by 10 degrees.
What is the temperature at midnight?

The temperature at midday was 3°C. Use the number line to count 10 to the left from 3. Remember to
count o.

-10

N

Y 2 2 2 I 2 Y 2 2 2

-10-9 8 7 6 5 -4-3-2-101 2 3 4 5

o\.-
o L
=
@

10

The temperature at midnight was -7 °C.

You can write the calculation in Worked example 1.1 as a subtraction: 3 — 10 = 7.

If the temperature at midnight was 10 degrees higher, you can write: 3 + 10 = 13.

| @ Exercise 1.1

1 Here are six temperatures, in degrees Celsius.
6 -10 5 —4 0 2 [Use the number line if you need to.]
Write them in order, starting with the lowest.

m 1 Integers
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1.1 Using negative numbers

2 Here are the midday temperatures, in degrees Celsius, of five cities on the same day.

Moscow Tokyo Berlin Boston Melbourne

-8 —4 5 =2 12

a Which city was the warmest?
b Which city was the coldest?
¢ What is the difference between the temperatures of Berlin and Boston?

3 Draw a number line from —6 to 6. Write down the integer that is halfway between the two numbers
in each pair below.
a land>5 b —5and -1 ¢ —land5 d 5andl

4 Some frozen food is stored at —8 °C. During a power failure, the temperature increases by 3 degrees
every minute. Copy and complete this table to show the temperature of the food.

Minutes passed 0 1 2 3 4

Temperature (°C) -8

5 During the day the temperature in Tom’s greenhouse increases from —4 °C to 5 °C.
What is the rise in temperature?

6 The temperature this morning was —7 °C. This afternoon, the temperature dropped by 10 degrees.
What is the new temperature?

7 Luigi recorded the temperature in his garden at different times of the same day.

Time 0600 0900 1200 1500 1800 2100

Temperature (°C) —4 -1 5 7 1 -6

a When was temperature the lowest?

b What was the difference in temperature between 06 00 and 12 00?

¢ What was the temperature difference between 0900 and 21 00?

d At midnight the temperature was 5 degrees lower than it was at 21 00.
What was the temperature at midnight?

8 Heights below sea level can be shown by using negative numbers.
a What does it mean to say that the bottom of a valley is at —200 metres?
b A hill next to the valley in part a is 450 metres high.
How far is the top of the hill above the bottom of the valley?

9 Work out the following additions.
a —2+5 b -8§+2 ¢ -10+7 (Think of temperatures going up.j
d 3+4+5 e —6+1+5 f -20+19

10 Find the answers to these subtractions.
a 4-6 b -4-6¢6 c -8-7 [Think of temperatures going down.]
d 6-7-3 e 4-3-3 f 10-25

1 Integers u
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1.2 Adding and subtracting negative numbers

1.2 Adding and subtracting negative numbers

You have seen how to add or subtract a positive number by thinking of temperatures going up and down.

Examples: -3+5=2 -3-5=-8
Suppose you want to add or subtract a negative number, for example, -3 + =5 or -3 — 5.

How can you do that? -5

¢ -3
You need to think about these in a different way. m

To work out —5 + —3, start at 0 on a number line. 9@ 7 6432100 1
-5 means ‘move 5 to the left’ and —3 means ‘move 3 to the left.
The result is ‘move 8 to the left. A\_/
-5+-3=-8 5+-3=-8
To work out —3 — —5 you want the difference between -5 and -3. S-5=2
To go from —5 to —3 on a number line, move 2 to the right. /\V
—3--5=2 ()43 =2-10 1 2
(Worked example 1.2)
Work these out. a 2+-6 b 2--6
-6 2— -6

a 2+-6=-4 m b 2--6=8 /\

S@3 2 1@ 1 2 3 -

2- 6=8
Work these out.[] a -3+4 b 3+-6 C -5+-5 d -2+9
2 Work theseout.[] a 3-7 b 4-—-1 c 2——4 d -5-38
3 Work theseout.[] a 3+5 b -3+5 c 3+-5 d -3+-5
4 Work theseout.[] a 4-6 b 4--6 cC —4-6 d -4--6
@ 5 a Work these out.
i 3+-5 ii —5+3 i —2+-8 iv -8+-2
b If A and V¥ are two integers, is it always true that A+ V¥ = ¥+ A?
Give a reason for your answer.
@ 6 a Work these out.
i 5—-2 ii —2-5 iii —4-—-3 iv -3——4
b If A and V¥ are two integers, what can you say about A — ¥ and ¥— A?

m 1 Integers
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1.3 Multiples

1.3 Multiples

Look at this sequence. 1x3=3 2x3=6 3x3=9 4x3=12...,...
The numbers 3, 6,9, 12, 15, ... are the multiples of 3. [

The multiples of 7 are 7, 14, 21, 28, ..., ...
The multiples of 25 are 25, 50, 75, ..., ...

Make sure you know your multiplication facts up to 10 x 10 or further.
You can use these to recognise multiples up to at least 100.

The dots ... mean that the pattern
continues.

(Worked example 1.3)

What numbers less than 100 are multiples of both 6 and 8?

Multiples of 6 are 6, 12, 18, 24, 30, 36, 42, 48, 54, .., ...
Multiples of 8 are 8, 16, 24, 32, 40, 48, ..., ... The first number in both lists is 24.
Multiples of both are 24, 48, 72, 96, ..., ... These are all multiples of 24.

Notice that 24, 48, 72 and 96 are common multiples of 6 and 8. They are multiples of both 6 and 8.
24 is the smallest number that is a multiple of both 6 and 8. It is the lowest common multiple of 6 and 8.

| @ Exercise 1.3

1 Write down the first six multiples of 7. [Remember to start with 7,]

2 List the first four multiples of each of these numbers.
as b 9 c 10 d 30 e 11

3 Find the fourth multiple of each of these numbers.
ao b 12 c 21 d 15 e 32

4 35 is a multiple of 1 and of 35 and of two other numbers. What are the other two numbers?

5 The 17th multiple of 8 is 136.
a What is the 18th multiple of 82 b What is the 16th multiple of 8?

6 a Write down four common multiples of 2 and 3.
b Write down four common multiples of 4 and 5.

7 Find the lowest common multiple for each pair of numbers.
a 4and6 b 5and6 ¢ 6and9 d 4and 10 e 9and 11

8 Ying was planning how to seat guests at a dinner. There were between 50 and 100 people coming.
Ying noticed that they could be seated with 8 people to a table and no seats left empty.
She also noticed that they could be seated with 12 people to a table with no seats left empty.
How many people were coming?

9 Mia has a large bag of sweets.

If | share the sweets equally among 2, 3, 4, 5 or 6

people there will always be 1 sweet left over.

What is the smallest number of sweets there could be in the bag?

1 Integers a
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1.4 Factors and tests for divisibility

1.4 Factors and tests for divisibility

A factor of a whole number divides into it without a remainder. 24 +2 =12 24+3=28
This means that 1 is a factor of every number. Every number is a 24 +12 = 2

factor of itself. 24 + 5 = 4 remainder 1

2, 3 and 12 are factors of 24. 5 and 7 are not factors of 24. 24 + 7 = 3 remainder 4
3 is a factor of 24 24 is a multiple of 3

These two statements go together.

(Worked example 1.4)
Work out all the factors of 4o.

1x 40 = 40  Start with 1. Then try 2, 3, 4, ... 1 and 4o are both factors.

2 x 20 = 40 2 and 20 are both factors.

4 x 10 = 40 3 is not a factor. 40 + 3 has a remainder. 4 and 10 are factors.

5 x 8 =40 6 and 7 are not factors. 40 + 6 and 40 <+ 7 have remainders. 5 and 8 are factors.
You can stop now. You don’t need to try 8 because it is already in the list of factors.
The factors of 40 are 1, 2, 4, 5, 8, 10, 20 and 4o.

1 is a factor of every whole number. You don’t have to list factors in order
A common factor of two numbers is a factor of both of them. but it is neater if you do.

The factors of 24 are (1), @), 3,@ 6,8, 12, 24.

24 4x6=24j

40 5x8=4o]

(1x24=24 2x12=24 3x8

The factors of 40 are (1), @, @) 5,8, 10, 20, 40.

[1x4o=40 2x20=40 4 x10

1, 2, 4 and 8 are common factors of 24 and 40.

Tests for divisibility
If one number is divisible by another number, there is no remainder when you divide the first by the
second. These tests will help you decide whether numbers are divisible by other numbers.

Divisibleby 2 A number is divisible by 2 if its last digit is 0, 2, 4, 6 or 8. That means that 2 is a factor
of the number.

Divisibleby 3  Add the digits. If the sum is divisible by 3, so is the original number.

Example Is 6786 divisible by 3? The sum of the digitsis6 + 7 + 8 + 6 =27 and then 2 + 7 = 9.
This is a multiple of 3 and so therefore 6786 is also a multiple of 3.

Divisibleby4 A number is divisible by 4 if its last two digits form a number that is divisible by 4.
Example 3726 is not a multiple of 4 because 26 is not.

Divisibleby 5 A number is divisible by 5 if the last digit is 0 or 5.

Divisibleby 6 A number is divisible by 6 if it is divisible by 2 and by 3. Use the tests given above.

n 1 Integers

www.pdfgrip.com



Divisible by 7
Divisible by 8

Example
Divisible by 9

Example
Divisibility by
10 or 100

1.4 Factors and tests for divisibility

There is no simple test for 7. Sorry!
A number is divisible by 8 if its last three digits form a number that is divisible by 8.
17 816 is divisible by 8 because 816 is. 816 + 8 = 102 with no remainder.

Add the digits. If the sum is divisible by 9, so is the original number. This is similar to
the test for divisibility by 3.

The number 6786, used for divisibility by 3, is also divisible by 9.
Multiples of 10 end with 0. Multiples of 100 end with 00.

(m

The number 18 has six factors. Two of these factors are 1 and 18.

Find the other four.

2 Find all the factors of each of each number.
a 10 b 28 c 27 d 44
e 11 f 30 g 16 h 32

3 The number 95 has four factors. What are they?

4 One of the numbers in the box is different from the rest.
Which one, and why? _

5 The numbers 4 and 9 both have exactly three factors.

Find two more numbers that have exactly three factors. [Think about the factors of 4 and 9.]

6 Find the common factors of each pair of numbers.

a 6and 10
d 8and?24

b 20 and 25 ¢ 8and 15
e 12and 18 f 20and>50

7 There is one number less than 30 that has eight factors.
There is one number less than 50 that has ten factors.
Find these two numbers.

8 a Find a number with four factors, all of which are odd numbers.
b Find a number with six factors, all of which are odd numbers.

9 Use a divisibility test to decide which of the numbers in the box: _
a is a multiple of 3 b is a multiple of 6

¢ is a multiple of 9 d has 5 as a factor.

10 @ Which of the numbers in the box:

i isamultiple of 10 ii has2 asa factor
iii has 4 as a factor iv is a multiple of 8?

55808 55810 55812
55814 55816 55818

b If the sequence continues, what will be the first multiple of 100?

1 Integers
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1.5 Prime numbers

1.5 Prime numbers

You have seen that some numbers have just two factors.
The factors of 11 are 1 and 11. The factors of 23 are 1 and 23.
Numbers that have just two factors are called prime numbers or just primes.
The factors of a prime are 1 and the number itself. If it has any other factors it is not a prime number.
There are eight prime numbers less than 20:
2,3,5,7,11,13,17, 19

1 is not a prime number. It only has one factor and prime numbers always have exactly two factors.

All the prime numbers, except 2, are odd numbers.

9 is not a prime number because 9 =3 x 3. 15 is not a prime number because 15 =3 x 5.

The sieve of Eratosthenes e

One way to find prime numbers is to use the sieve of Eratosthenes. Eratosthenes was born in
276 BC, in a country that is

modern-day Libya. He was the
2 Crossout 1. first person to calculate the
circumference of the Earth.

1 Write the counting numbers up to 100 or more.

3 Putabox around the next number that you have not crossed

out (2) and then cross out all the multiples of that number
(4,6,8,10,12, ..., ...)

You are left with 3 5 7 9 11 13 15

4 Put abox around the next number that you have not crossed off (3) and then cross out
all the multiples of that number that you have not crossed out already (9, 15, 21, ..., ...)
You are left with 5 7 11 13 17 19

5 Continue in this way (next put a box around 5 and
cross out multiples of 5) and you will be left with Did you know that very large prime
a list of the prime numbers. numbers are used to provide secure

encoding for sensitive information, such as
credit card numbers, on the internet?

[Worked example 1.5 )

Find all the prime factors of 30.

You only need to check the prime numbers.

2 is a factor because 30 is even. 2 x 15 = 30
3 is a factor. 3 x 10 = 30
5 is a factor because the last digit of 30 is o. 5 x 6 =30
The prime factors are 2, 3 and 5. 6 is in our list of factors (5 x 6) so you do not need

to try any prime number above 6.

n 1 Integers
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1.5 Prime numbers

(m

There are two prime numbers between 20 and 30. What are they?
2 Write down the prime numbers between 30 and 40. How many are there?
3 How many prime numbers are there between 90 and 100?

4 Find the prime factors of each number.
a 10 b 15 c 25
d 28 e 45 f 70

5 a Find a sequence of five consecutive numbers,
none of which is prime.
b Can you find a sequence of seven such numbers?

6 Look at this table.

Numbers such as 1, 2, 3, 4, 5 are
consecutive. 2, 4, 6, 8, 10 are
consecutive even numbers.

1 2 3 4 5 6
7 8 9 10 [ 11 12
13 | 14 | 15 | 16 | 17 | 18
19 | 20 | 21 | 22 | 23 | 24
25 | 26 | 27 | 28 | 29 | 30

a i Where are the multiples of 3? ii  Where are the multiples of 6?

b In one column all the numbers are prime numbers. Which column is this?

¢ Add more rows to the table. Does the column identified in part b still contain only prime
numbers?

7 Each of the numbers in this box is the product of two prime

numbers. The product is the result of

multiplying numbers.

226 321 305 133

Find the two prime numbers in each case.

8 Hassan thinks he has discovered a way to find prime numbers. 11 1142-13
Investigate whether Hassan is correct. %1 Y 13 : 4 - >

; | start with 11 and then add 2, then 4, 17 17 +6 =23...
then 6 and so on. e -
The answer is a prime number every time.

9 a Find two different prime numbers that add up to:
i 18 i 26 i 30.
b How many different pairs can you find for each of the numbers in part a?

1 Integers a
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1.6 Squares and square roots

1.6 Squares and square roots

1x1=1 2x2=4 3x3=9 4x4=16 5x5=25
The numbers 1, 4, 9, 16, 25, 36, ... are called square numbers.

Look at this pattern.

1 4 1

A

You can see why they are called square numbers.

The next picture would have 5 rows of 5 symbols, totalling 25
altogether, so the fifth square number is 25.

The square of 5 is 25 and the square of 7 is 49.
You can write that as 5> = 25 and 7% = [Be careful: 3* means 3 x 3, not 3 x 2')
Read this as ‘5 squared is 25" and 7 squared is 49..
. e N
You can also say tbat the square root of 25 is 5 and the Adding and subtracting, and multiplying
square root of 49 is 7. - : .
and dividing, are pairs of inverse
The symbol for square root is \/— operations. One is the ‘opposite’ of the
25 =5and \/Z =7 other.
Squaring and finding the square root are
25 =5 means 5 =25 L also inverse operations. )

(m

Write down the first ten square numbers.
2 Find 152 and 202.

3 List all the square numbers in each range.
a 100 to 200 b 200 to 300 Cc 300 to 400

4 Find the missing number in each case.
a 32+42=[2 bg+62=[
c 122+52=[]2 d 82+152=[1]2
5 Find two square numbers that add up to 202.
@ 6 The numbers in the box are square numbers.
a How many factors does each of these numbers have? 16

b Is it true that a square number always has an
odd number of factors? Give a reason for your answer.

7 Find:
a the 20th square number b the 30th square number.

m 1 Integers
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1.6 Squares and square roots

@ 8 Write down the number that is the same as each of these. ( )
The square root sign is like
a i b /36 ¢ V1 d 49 e /144 a pair of brackets. You must

complete the calculation

f 256 g /361 h 19 i /29+35 j /122 +162 inside it, before finding the

square root.
9 Find the value of each number. .

a i (&)2 i (\/@)2 i /52 iv 16’

b Try to write down a rule to generalise this result.

10 Find three square numbers that add up to 125. There are two ways to do this.

€ ;f%} 11 Say whether each of these statements about square numbers is always true, sometimes true or

never true.
a The last digit is 5. b The last digit is 7.
¢ The last digit is a square number. d The last digit is not 3 or 8.
N
You should now know that: You should be able to:
* Integers can be putin order on a number line. * Recognise negative numbers as positions on a
* Positive and negative numbers can be added and number line.
subtracted. * Order, add and subtract negative numbers in
* Every positive integer has multiples and factors. context.
* Two integers may have common factors. * Recognise multiples, factors, common factors and
rimes, all less than 100.
* Prime numbers have exactly two factors. . . L
. . * Use simple tests of divisibility.
* There are simple tests for divisibility by 2, 3, 4, 5, . L
6, 8,9, 10 and 100. % Find the lowest common multiple in simple cases.
% 72means ‘7 squared’ and \/E means ‘the square * Use the sieve of Eratosthenes for generating

root of 49’, and that these are inverse operations. primes.

* Recognise squares of whole numbers to at least
20 x 20 and the corresponding square roots.

* Use the notation 72 and \/479

* Consolidate the rapid recall of multiplication facts
to 10 x 10 and associated division facts.

* The sieve of Eratosthenes can be used to find
prime numbers.

% Know and apply tests of divisibility by 2, 3, 4, 5, 6,
8, 9, 10 and 100.

% Use inverse operations to simplify calculations
with whole numbers.

* Recognise mathematical properties, patterns and
relationships, generalising in simple cases.

N\ J

1 Integers
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End of unit review

End of unit review

1 Here are the midday temperatures one Monday, in degrees Celsius, in four cities.

Astana Wellington | Kuala Lumpur Kiev
-10 6 18 -4

a Which city is the coldest?
b What is the temperature difference between Kuala Lumpur and Kiev?
¢ What is the temperature difference between Kiev and Astana?

2 At 9 p.m. the temperature in Kurt’s garden was —2°C.
During the night the temperature went down 5 degrees and then it went up 10 degrees by midday
the next day.
What was the temperature at midday in Kurt’s garden?

3 Work these out.

a 6-11 b 5-4 c —8+6 d -3+18
4 Work these out.
a —7+-8 b 6--9 ¢ -10—-8 d 5+-12

5 Write down the first three multiples of each number.
a8 b 11 c 20

6 Find the lowest common multiple of each pair of numbers.
a 6and9 b 6and 10 ¢ 6andl11 d 6and 12

7 List the factors of each number.
a 25 b 26 c 27 d 28 e 29

8 Find the common factors of each pair of numbers.
a 18and?27 b 24 and 30 € 26and 32

9 Look at the numbers in the box. From these numbers,
write down: 26 153 26 154 26 155 26156 26 157
a amultiple of 5
b amultiple of 6
¢ a multiple of 3 that is not a multiple of 9.

&= 10 There is just one prime number between 110 and 120.
What is it?

11 Find the factors of 60 that are prime numbers.

€ gé} 12 @ What is the smallest number that is a product of three different prime numbers?
b The number 1001 is the product of three prime numbers. One of them is 13.
What are the other two?

m 1 Integers
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A famous mathematician called
Leonardo Pisano was born around
1170, in Pisa in Italy. Later, he was
known as Fibonacci.

Fibonacci wrote several books. In
one of them, he included a number
pattern that he discovered in 1202.
The number pattern was named
after him.

1123581321 34......
Can you see the pattern?

To find the next number in the
pattern, you add the previous two
numbers.

So 1+1=2 Fibonacci (1170-1250).

1+2=3
2+3=5
3+5=8

5+ 8 =13 and so on.

The numbers in the Fibonacci sequence are called the Fibonacci

numbers.

The Fibonacci numbers often appear in nature. For example, the
numbers of petals on flowers are often Fibonacci numbers.

Make sure you learn and
understand these key words:

sequence
term

consecutive terms
term-to-term rule
infinite sequence
finite sequence
function

function machine
input

output

mapping diagram
map

unknown
equation

solution
expression
variable

formula (formulae)
substitute

derive

The numbers of spirals in seed heads or pinecones are often Fibonacci numbers, as well.

A sunflower can have

34 spirals turning clockwise
and 21 spirals turning

anticlockwise. anticlockwise.

In this unit you will learn more about number patterns.

www.pdfgrip.com

A pinecone can have
8 spirals turning clockwise
and 13 spirals turning
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2.1 Generating sequences (1)

2.1 Generating sequences (1)

3,6,9,12, 15, ... is a sequence of numbers.
Each number in the sequence is called a term. The first term is 3, the second term is 6 and so on.

Terms that follow each other are called consecutive terms. 3 and 6 are consecutive
terms, 6 and 9 are consecutive terms and so on. Each term is 3 more than the term
before, so the term-to-term rule is: ‘Add 3.

Three dots written at the end of a sequence show that the sequence continues for ever. A sequence that
carries on for ever is called an infinite sequence.

If a sequence doesn’t have the three dots at the end, then it doesn’t continue for ever. This type of
sequence is called a finite sequence.

(Worked example 2.1)

a Write down the term-to-term rule and the next two terms of this sequence.
2, 6, 10, 14, . , ...

b The first term of a sequence is 5.
The term-to-term rule of the sequence is: ‘Multiply by 2 and then add 1.’
Write down the first three terms of the sequence.

a Term-to-term rule is: ‘Add 4. You can see that the terms are going up by 4 every time as
2+4=6,6+4 =10and 10 + 4 = 14.
Next two terms are 18 and 22. You keep adding 4 to find the next two terms:
14 + 4 = 18 and 18 + 4 = 22.
b First three terms are 5, 11, 23. Write down the first term, which is 5, then use the term-to-term rule

to work out the second and third terms.
Second term = 2 x 5§ + 1 = 11, third term = 11 x 2 + 1 = 23.

| @ Exercise 2.1

1 For each of these infinite sequences, write down:
i the term-to-term rule ii the next two terms.

a 2,4,6,8,...,... b 1,4,7,10,...,... c 5913,17,..., ...
d 3,8,13,18,...,... e 30,28,26,24,...,... f 17,14,11,8, ..., ...
2 Write down the first three terms of each of these sequences.
First term Term-to-term rule

a 1 Add 5

b 6 Add 8

( 20 Subtract 3

d 45 Subtract 7

e 6 Multiply by 2 and then subtract 3

f 60 Divide by 2 and then add 2

m) 2 Sequences, expressions and formulae
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2.1 Generating sequences (1)

Copy these finite sequences and fill in the missing terms.

a 2,50111,[117,20 b 511,17,][]35,[]
¢ 26,23, L[ 114,18 d 90,82, 166,[]50,[]
e 81013240 ][] f L]0128,230]018
Write down whether each of these sequences is finite or infinite.
a 4,6,8,10,... b 3,57,911,13,15
¢ 85,75,65,55,45,35 d 100,97,94,91,88, ...
Copy this table.
First term Sequence Term-to-term rule
3 11, 14,17,20,...,...‘ Subtract 2
80 17,15,13, 11, ..., ... Divide by 2
64 / 3,6,12,24,...,... | Multiply by 5 then add 1
117 80, 40, 20, 10, ..., ... Multiply by 2
17 1,6,31,156, ..., ... \Dividebyzthen add 4
1 64,36,22,15, .0y | \ Add 3

Draw a line connecting the sequence on the left with the first term in the middle, then with the
term-to-term rule on the right. The first one has been done for you.

Shen and Zalika are looking at this number sequence:
4,8, 20, 56, 164, ..., ...

WS ﬁ | think the term-to-term rule is: ‘Add 4.’ J

| :i | think the term-to-term rule is: ‘Multiply by 2.’ )
|

Is either of them correct? Explain your answer.

The second term of o sequence is 13.
The term-to-term rule is: ‘Multiply

by 2 thew subtract 3.

What is the first term of the sequence?

e e

Ryker is trying to solve this problem.
Work out the answer to the problem.
Explain how you solved it.

The third term of o sequence is 48.

Arabella is trying to solve this problem. The term-to-term rule is: ‘Subtract 2
Work out the answer to the problem. then multiply by 3.
Explain how you solved it. What is the first term of the sequence?

— T .

=

2 Sequences, expressions and formulae ‘a
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2.2 Generating sequences (2)

2.2 Generating sequences (2)
Pattern 1 Pattern 2 Pattern 3

The numbers of dots used to make each pattern ". "." '."".

form the sequence 3,5, 7, ..., ...

Here is a pattern of shapes made from dots.

You can see that, as you go from one pattern to the 3 dots 5 dots 7 dots

next, one extra dot is being added to each end of

the shape. So, each pattern has two more dots than Pattern 4

the pattern before. The term-to-term rule is ‘add 2. 0 000

The next pattern in the sequence has 9 dots because o 6 0 O
7+2=09.
9 dots

(Worked example 2.2 )

Here is a pattern of triangles made from matchsticks.
Pattern 1 Pattern 2 Pattern 3

/\ /NN NN\

3 matchsticks 6 matchsticks 9 matchsticks

Draw the next pattern in the sequence.

Write down the sequence of numbers of matchsticks.
Write down the term-to-term rule.

Explain how the sequence is formed.

a / \ / \ / \ / \ The next pattern will have another triangle added to the end.
So pattern 4 has 12 matchsticks.

N T

b 3,6,9, 12, .., .. Write down the number of matchsticks for each pattern.

¢ Adds3 Each term is 3 more than the previous term.

d An extra triangle is added, so 3 more Describe in words how the pattern grows from one
matchsticks are added. term to the next.

| @ Exercise 2.2

1 This pattern is made from dots.
Pattern 1 Pattern 2 Pattern 3

@) o O o O O
O O o O O O O O O
O o O O O O

a Draw the next two patterns in the sequence.
b Write down the sequence of numbers of dots.
¢ Write down the term-to-term rule.

d Explain how the sequence is formed.

m’ 2 Sequences, expressions and formulae

www.pdfgrip.com



2.2 Generating sequences (2)
2 This pattern is made from squares. Pattern 1 Pattern 2 Pattern 3

a Draw the next two patterns in the sequence.
b Copy and complete the table to show the number

of squares in each pattern.

Pattern number 1 2 3 4 5

Number of squares 5 8 11

¢ Write down the term-to-term rule.
d How many squares will there be in: i Pattern8 ii Pattern 10?

3 This pattern is made from blue triangles. Pattern1  Pattern 2 Pattern 3

a Draw the next two patterns in the sequence.
b Copy and complete the table to show the number t m M

of blue triangles in each pattern.

Pattern number 1 2 3 4 5

Number of blue triangles

¢ Write down the term-to-term rule.
d How many blue triangles will there be in: i Pattern 10 ii Pattern 15?

L) 4 Jacob is using dots to draw a sequence of patterns.
He has spilled tomato sauce over the first
and third patterns in his sequence.

a Draw the first and the third

(€]

patterns of Jacob’s sequence. e

b How many dots will there - ° e
© 06 0 0o o

Pattern 1 Pattern 2 Pattern 3 Pattern 4

be in Pattern 7? o0 o000
@ 5 Harsha and Jake are looking at this sequence of patterns made from squares.
Pattern1  Pattern 2 Pattern 3 Pattern 4
|:|:H:|:| El:lDDDEP uﬂur'ul_luml_ nur'unumuﬂur‘
5squares 7 squares 9 squares 11 squares

| think there are 43 squares in Pattern 20 because, if |

multiply the pattern number by 2 and add 3, | always get
the number of squares. 20 x 2 + 3 = 43.

| think there are 22 squares in Pattern 20 because the
pattern is going up by 2 each time, and 20 + 2 = 22.

Who is correct? Explain your answer.

2 Sequences, expressions and formulae ‘a
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2.3 Representing simple functions

2.3 Representing simple functions

A function is a relationship between two sets of numbers.

A function can be shown as a function machine like this.

2 —> —5
4—> +3 7
5> —>38

This function machine adds 3 to any
number that goes into the machine.

The numbers that you put into the function machine are called the input.

The numbers that you get out of the function machine are called the output.

A function can also be shown as a mapping diagram like this.

Inéput 0 1 2 3 4 5 6 7 8 910
T T T T S We say that 2 maps to s,
\\\\\\ 4 maps to 7 and
1T 1T T 1T T 17T T T T 5 maps to 8.
Output 0 1 2 3 4 5 6 7 8 910
(Worked example 2.3)
a Find the missing inputs and outputs in this function machine.
Input Output
1 —> — ...
3—> X2
e —> — 10

b Draw a mapping diagram to show the function in part a.

a Input

1 —»
33—
5 —»

X 2

Output

_>2

6

To work out the outputs, multiply the inputs by 2.

1x2=2,3x2=6

To work out the input, work backwards and divide the

output by 2.
10+2=5

| @ Exercise 2.3

1 Copy these function machines and work out the missing inputs and outputs.

a Input

2 —>
5 —»

+7

Output b Input

— 16

1 maps to 2, 3 maps to 6
I and 5 maps to 10.

Output € Input

7 —>
L —

15—

m, 2 Sequences, expressions and formulae
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2.3 Representing simple functions

2 Copy these function machines and work out the missing inputs and outputs.

a Input Output b Input Output
2 —> — 5 4 —> — ...
5— X2 4+ 1 6—> +2 +5
e > —9 10 —> — ..

C Input Output d Input Output
1 — s 6 — — ..
53— +7 X2 w—> —4 x 3 12

T —24 > — 24

(7<) 3 a Work out the rule to complete each of these function machines.

i Input Output ii Input Output

1 —» —» 5 8§ —» —> 4
3— .. 7 6 —> .. 3
5 —» — 9 2 —> — ]

b Make two copies of the diagram below.

Input 0 1 2 3
I |

—

56 7 8 910
I I I S

T T
Output 0 1 2 3

1T T 17T 1771
56 78 910

N —

Draw a mapping diagram for each of the functions in part a.

€ E"%} 4 Tanesha and Dakarai look at this function machine.

Test the input numbers in each of their
Input Output functions to see if either of them is correct.

2 — 2
5— .. — ... — 14
8 —> — 26

Y

| think the function is: ‘Multiply

| think the function is: ‘Multiply by 4
then take away 6.’

by 3 then take away 4.’

Is either of them correct? Explain your answer.
€ E"%} 5 Chin-Mae draws this mapping diagram and function machine for the same function.

Input 0 1 2 3 45 6 7 8 910
P | [ N N Input Output

RERNES N =B =s

T T
Output 0 1 2 3 4 5 6 7 8 910

Fill in the missing numbers and the rule in the function machine.

2 Sequences, expressions and formulae ‘a
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2.4 Constructing expressions

2.4 Constructing expressions

In algebra you can use a letter to represent an unknown number.
Example: n+3=7

You can see that the
value of the letter n is 4 because: 4+3=7

So you can write: n=4
To solve problems you sometimes have to use a letter to represent an unknown number.

Example: Here is a bag of sweets. You don't know how many
sweets there are in the bag.

Let n represent the unknown number of sweets in the bag.

Three sweets are taken out of the bag. 1 sweets
Now there are n — 3 sweets left in the bag.

n — 3 is called an expression and the letter # is called the variable.

An expression can contain numbers and letters but not an equals sign. 1 — 3 sweets

CWorked example 2.4)

Mathew is x years old. David is 4 years older than Mathew. Adam is 2 years younger than
Mathew. Kathryn is 3 times older than Mathew. Ella is half Mathew’s age.
Write down an expression for each of their ages.

Mathew is x years old. This is the information you are given to start with.

David is x + 4 years old. You are told David is 4 years older than Mathew, so add 4 to x.

Adam is x - 2 years old. You are told Adam is 2 years younger than Mathew, so subtract 2 from x.

Kathryn is 3x years old. You are told Kathryn is 3 times as old as Mathew, so multiply 3 by x.
You write 3 x x as 3x. Always write the number before the letter.

Ellais 5 years old. You are told Ella is half Mathew’s age, so divide x by 2.

You write x + 2 as %

[ @ Exercise 2.4 J

1 Avani has a bag that contains # counters.
Write an expression for the total number of counters she has in the bag when:
a she puts in 2 more b she takes 3 out.

2 The temperature on Tuesday was ¢°C.
Write an expression for the temperature when it is:
a 2 Celsius degrees higher than it was on Tuesday b twice as warm as it was on Tuesday.

m) 2 Sequences, expressions and formulae
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2.4 Constructing expressions

3 Write an expression for the answer to each of these.

a David has x DVDs. He buys 6 more.
How many DVDs does he now have?

b Molly is m years old and Barney is b years old.
What is the total of their ages?

¢ Ted can store g photographs on one memory card.
How many photographs can he store on 3 memory cards
of the same size?

4 Maliha thinks of a number, x.
Write an expression for the number Maliha gets when she:
a multiplies the number by 3 b multiplies the number by 4 then adds 1
¢ divides the number by 3 d divides the number by 2 then subtracts 9.

5 The cost of an adult’s ticket into a theme park is $a.
The cost of a child’s ticket into the same theme park is $c.
Write an expression for the total cost for each group.
a 1adultand 1 child b 2 adults and 1 child ¢ 4 adults and 5 children

6 This is part of Shashank’s homework.

Question

Adviown thinks of v number, n:

Write awv expression for the number Adrviawn gety whewn he:
a adds 2 to-the number then nudtiplies by 5

b subtracty 3 from the number thenw divides by 2. 4 N
You must use
Solution brackets if you add
a (n+ 2) x5 whichvconwbe writtenwas 5(n+ 2) - | or subtract before
b (n-3) =+ 2 which canbe writtenas -3 multiplying or
e 2 _ | dividing. )

Use Shashank’s method to write an expression for the number Adrian gets when he:
a adds 5 to the number then multiplies by 3 b adds 7 to the number then divides by 4
¢ subtracts 2 from the number then divides by 5 d subtracts 9 from the number then multiplies by 8.

7 Match each description (in the left-hand column) to the correct expression (in the right-hand column).

a Multiply n by 3 and subtract from 2 i 2+3n
b Add 2 and » then multiply by 3 i 2+3
¢ Multiply n by 3 and subtract 2 i 2—-3n
d Multiply n by 3 and add 2 iv 3n—-2
e Add 2 and n then divide by 3 v 3(n+2)
f Divide nby 3 and add 2 vi 2 —%

vii n+2

3

Write a description for the expression that is left over.

2 Sequences, expressions and formulae
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2.5 Deriving and using formulae

2.5 Deriving and using formulae

A formula is a mathematical rule that shows the relationship
between two quantities (variables).

You can write a formula using words:  Area of rectangle = length x width
or using letters: A=Ixw

You can substitute numbers into expressions and formulae.

When /=5cmand w=4 cm A=5x4=20cm?

You can write or derive your own formulae to help you solve problems.

CWorked example 2.5)

a Work out the value of the expression a + 3b when a = 2 and b = 4.
b Write a formula for the number of days in any number of weeks, in:
i words ii letters.
¢ Use the formula in part b to work out the number of days in 8 weeks.

a a+3b=2+3x4 Substitute 2 for a and 4 for b in the expression. [~ A
=2+12 Remember that multiplication comes before Remember the order of
= 14 addition. operations: division and

multiplication must be
done before addition and
subtraction.

v
b i number of days
= 7 x number of weeks There are 7 days in a week, so multiply
the number of weeks by 7.
iid=7w Choose d for days and w for weeks and Always write the number
write 7 x w as 7w. before the letter, so write
c d=7x8 Substitute w = 8 into the formula. 7w not wy.
= 56
1 Work out the value of each expression.
a a+5whena=3 b x—9whenx=20 ¢ f+gwhenf=7andg=4
d m— nwhen m=100and n=25 e 3kwhen k=5 f p+2qwhenp=5andg=3
g %When y =32 h c¢—4dwhen c=10 i 2h+3twhen h=38
and d=2 andr=5
j %+V when w=16and v=9 k %—2 when c=6 l x;ywhenx:19and)/:ll

2 a Write a formula for the number of minutes in any number of hours, in:
i words i letters.
b Use your formula in part a ii to work out the number of minutes in 5 hours.

3 Use the formula V = IR to work out V when:
a [I=3andR=7 b I=4and R=09. IR means I x R

m) 2 Sequences, expressions and formulae
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2.5 Deriving and using formulae

4 Landon uses this formula to work

out the pay of his employees. How P+l

much does he pay each %wher@: P i the pavy

of these employees? ) od
a Cole: works 20 hours at $22 per W i the nuumber of hours woy

hour and gets a $30 bonus. Z[fythﬂzrlate/ofpay per howr
b Avery: works 32 hours at $20 per & Bl moE "
hour and gets a $50 bonus. [ j
hr means h x r

¢ EJ{;\;’) 5 What value of k can you substitute into each of these expressions to give you the same answer?

k+10 3k 4k -5

¢ EJ{;\;’) 6 A cookery book shows how long it takes, in minutes, to cook a joint of meat.

Electric oven time = (66 X weight in kg) + 35

Microwave oven time = (26 X weight in kg) + 15

a Compare the two formulae for cooking times. If a joint of meat takes about 2 hours to cook in
an electric oven, roughly how long do you think it would take in a microwave oven?
b i Work out how much quicker is it to cook a 2 kg joint of meat in a microwave oven than in an
electric oven.
ii Does your answer to part a seem sensible?

N

You should now know that: You should be able to:

% Each numberin a sequence is called a term and * Generate terms of an integer sequence and find a
terms next to each other are called consecutive term, given its position in the sequence.
terms. * Find the term-to-term rule of a sequence.

* A sequence that continues for ever is called an * Generate sequences from patterns and describe
infinite sequence. the general term in simple cases.

* A sequence that doesn’t continue for ever is called * Use function machines and mapping diagrams to
a finite sequence. represent functions.

* Number sequences can be formed from patterns * Work out input and output numbers of function
of shapes. machines.

* The numbers that go into a function machine are * Construct simple algebraic expressions.

called the input. The numbers that come out of a

function machine are called the output. v Dedveeitl e el rniEe,

* Substitute positive integers into simple linear

* In algebra you can use a letter to represent an .
expressions and formulae.

unknown number.
* ldentify and represent information or unknown

% Equations and expressions contain numbers and .
numbers in problems.

letters. Only an equation contains an equals sign.
* Recognise mathematical properties, patterns and

relationships, generalising in simple cases.

N\ J

2 Sequences, expressions and formulae
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End of unit review

End of unit review

1 For each of these infinite sequences, work out:
i the term-to-term rule ii the next two terms iii the tenth term.
a 6,8,10,12,...,... b 9,15,21,27,...,... c 28,25,22,19,...,...

2 Write down the first four terms of the sequence that has a first term
of 5 and a term-to-term rule of: ‘Multiply by 3 then subtract 5.

(<) 3 Sallyis trying to solve this problem.

Work out the answer to the problem. The third term of v sequence is 19 1
Explain how you solved the problem. the fifth termv is 11.
The term-to-term rule is: ‘Subtiract
mystery rauwmber.’

What s the first term of the sequence?
What s the mystery nmumber?

e -

4 This pattern is made from squares.

Pattern 1 Pattern 2 Pattern 3
= B [ N [ =
= E B B = 0 =

a Draw the next pattern in the sequence.
b Copy and complete the table to show the number of squares in each pattern.

Pattern number 1 2 3 4 5

Number of squares 5 10

¢ Write down the term-to-term rule.
d How many squares will there be in Pattern 10?

5 Copy these function machines and work out the missing inputs and outputs.

a Input Output b Input Output

1 — — ... 2 —> —> ...
3—» +4 |J—> ... 4 —> -4
. —> — 12 e — 20

€ E"%;’) 6 Ahmad looks at this function machine.

Input Output

X3
é—»} e %‘;!5 ! | think the function is: ‘Divide by 2 then add 5.’ )
e m
10— - Zr=

Is Ahmad correct? Explain your answer.

7 Nimrah thinks of a number, .
Write an expression for the number Nimrah gets each time.
a She multiplies the number by 4. b She subtracts 6 from the number.
¢ She multiplies the number by 3 then adds 5. d She divides the number by 6 then subtracts 1.

8 Work out the value of each expression.
a a+3whena=38 b p+3gwhenp=3andqg=4.

m, 2 Sequences, expressions and formulae
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3 Place value, ordering and rounding

The decimal system is a number system based on 10. All the
numbers can be written by using just the ten digits 0, 1, 2, 3, 4, 5, 6,
7,8 and 9. Make sure you learn and
understand these key words:

The world’s earliest decimal system used lines to represent numbers,

so their digits 1 to 9 looked something like this. decimal number

L 3 . 5 decimal point
decimal places
[T T T T place-value table
6 7 g 9 round. t
approximate
T chortdivision

. estimate
Before the symbol for zero (0) was invented, people used a blank inverse operation

space to represent it. \ J

Many countries in the world use a decimal system for their currency,
where each unit of currency is based on a multiple of 10.

For example:

UK, 1 pound = 100 pence (£1 = 100p)
Europe, 1 euro = 100 cents (€1 = 100c)
USA, 1 dollar = 100 cents ($1 = 100c)

Gambia, 1 dalasi = 100 bututs

China, 1 yuan = 100 fen

Thailand, 1 baht = 100 satang

When you travel to different countries you need to use
different currencies. It is easier to understand new currencies
if they are based, like your own, on the decimal system.

In this unit you will learn more about understanding and using
decimal numbers.

3 Place value, ordering and rounding G
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3.1 Understanding decimals

3.1 Understanding decimals

A decimal number always has a decimal point.
Example: 12.56 is a decimal number.
It has two decimal places because there are two numbers after the decimal point.

You can write the number 12.56 in a place-value table, like this. The position of a digit in the table
shows its value.

Hundreds Tens Units ° Tenths Hundredths | Thousandths

1 2 c 5 6

The digit 1 represents 1 ten and the digit 2 represents 2 units. Together they make 12, which is the
whole-number part of the decimal number.

The digit 5 represents 5 tenths and the digit 6 represents 6 hundredths. Together they make
56 hundredths, which is the fractional part of the decimal number.

C Worked example 3.1 )

The diagram shows a parcel that weighs 3.465 kg. -

Write down the value of each of the digits in the number. kg

The digit 3 has the value 3 units.

The digit 4 has the value 4 tenths.

The digit 6 has the value 6 hundredths.
The digit 5 has the value 5 thousandths.

| @ Exercise 3.1

1 Here are some decimal numbers.

32.55 2.156 323.5 4.777 9.85 0.9 87.669 140.01
Write down all the numbers that have a one decimal place b three decimal places.
2 Write down the value of the red digit in
each of these numbers. In part f, to work out the value of the 8, extend the
a 42.673 b 136.92 c 0.991 place-value table one more column to the right.
d 32.07 e 9.998 f 2.4448

3
( ‘The number 8.953 is bigger than 8 but smaller than 9’. ?

Is Xavier correct? Explain your answer.

4 Sham has a parcel that weighs 4 kilograms and 5 hundredths of a kilogram.
Write the weight of Sham’s parcel as a decimal number.

m 3 Place value, ordering and rounding
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3.2 Multiplying and dividing by 10, 100 and 1000

3.2 Multiplying and dividing by 10, 100 and 1000

When you multiply a whole number or a decimal number by 10, the number becomes ten times bigger.
This means that all the digits in the number move one place to the left in the place-value table.

24 x 10 =240
Hundreds | Tens Units e | Tenths | Hundredths An empty space before the
2 /4 c | — decimal point must be filled with
—— —— a zero.
2 4 o<1 -

024x10=24

Hundreds Tens Units ° Tenths | Hundredths An empty space at the end of the

0 . 2 4 number, after the decimal point, does
1] not need to be filled with a zero.

D« | .

When you multiply by 100 all the digits move two places to the left.
When you multiply by 1000 all the digits move three places to the left.

(Worked example 3.2A)
Work out the answer to each of the following.
a 45 x 100 b 3.79 x 10
Solution
Thousands | Hundredths | Tenths | Units ° Tenths
/4 /5 °
4 5«— [ 0 0 .

a 45 x 100 = 4500 Move the digits two places to the left and fill the empty spaces with zeros.
b 3.79 x 10 = 37.9 Move the digits one place to the left. There are no empty spaces to fill with zeros.

Similarly, when you divide a whole number or a decimal number by 10 all the digits in the number
move one place to the right in the place-value table.

24+10=24 Tens Units e | Tenths | Hundredths
An empty space before the first digit 2 4|
does not need to be filled with a zero. ~4 —
. 2 4

0.24 - 10=0.024
Tens Units e | Tenths | Hundredths | Thousandths

An empty space before the decimal 0 . > 4
point should be filled with a zero. B —

0 T | T2 4

When you divide by 100 all the digits move two places to the right.
When you divide by 1000 all the digits move three places to the right.

3 Place value, ordering and rounding a
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3.2 Multiplying and dividing by 10, 100 and 1000

(Worked example 3.28)

Work out the answer to each of the following: a 32 + 1000 b 47.96 + 10

Solution
a 32 + 1000 = 0.032 Move the digits three places to the right and fill the empty spaces with zeros.
b 47.96 + 10 = 4.796 Move the digits one place to the right. There are no empty spaces to fill
with zeros.

Work these out.

a 4.6x10 b 0.389x 10 c 2.5x100 d 0.07 x 100

e 6.5x1000 f 0.0389x1000 g 70010 h 4.22-+10

i 620+ 100 j 43+100 k 420+ 1000 I 8.1-+1000

2 Hannah works out 52 + 10 and 4.6 x 100.

She checks her answers by working backwards. 22 +10=5.2 Check: 5.2 x 10

. =52v
Work out th to th t .
Ok Out the answers to fhese questions 4.6 x 100 = 4600 Check: 4600 + 100

Check your answers by working backwards. _ug

a 3.7x10 b 0.42 x 1000 -

c 6.7+10 d 460 + 100 Correct anywer

. . 4.6 x 100 = 460 Check: 460 + 100

3 Which symbol, X or +, goes in each box to 46y

make the statement correct? e S
a 45[]10=45 b 3.2[1100=320 T

¢ 0.02[]1000=20 d 0.3[]100=0.003

e 560 11000=056 f 0.09L]10=0.9

4 Which of 10, 100 or 1000 goes in each box to make the statement correct?

a 3.8x[1=38 b 0.002x[1=002 ¢ 0.05x[]=50
d 6.12x[1=6120 e 21+ 1=021 f 730+ 1=73
g 56 +[1=0.056 h 02+[J=0002 i 08+[]=0.08

5 Use the numbers from the box to complete these calculations.
You can only use each number once. You should have no
numbers left at the end.

a 11x10=[] b 4+100=[] ¢ [Ix100=320
d 47 +1000 =[] e []+10=0] f [Ix1000=[]

6 In a supermarket lemons are sold in bags of 10 for $3.50.
How much does each lemon cost?

0.047 8.2 0.04 110 0.3 0.82 300 3.2

(74 7 Abuilder estimates he needs 1600 nails for a job he is doing.
The nails are sold in boxes of 100. How many boxes does he need?

@ 8 Alexi thinks of a number. He multiplies his number by 10, and
then divides the answer by 100. He then multiplies this answer by 1000
and gets a final answer of 67. What number does Alexi think of first?

m 3 Place value, ordering and rounding
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3.3 Ordering decimals

3.3 Ordering decimals

To order decimal numbers you must write them in order of size, from the smallest to the largest.

Different whole-number parts

First compare the whole-number part of the numbers.

Look at these three decimal numbers. 8.9, 14.639, 6.45

If you highlight just the whole-number parts you get: 8.9, 14.639, 6.45

Now you can see that 14 is the biggest and 6 is the smallest of the whole numbers.
So, in order of size, the numbers are: 6.45, 8.9, 14.639

Same whole-number parts

When you have to put in order numbers with the same whole-number part, you must first compare the
tenths, then the hundredths, and so on.

Look at these three decimal numbers. 2.82,2.6,2.816

They all have the same whole number of 2. 2.82,2.6,2.816

If you highlight just the tenths you get: 2.82,2.6,2.816

Now you can see that 2.6 is the smallest, but the other

two both have 8 tenths, so highlight the hundredths. 2.6, 2.82, 2.816 Put the 2.6 at the start

as you now know it’s

You can now see that 2.816 is smaller than 2.82.
the smallest number.

So, in order of size, the numbers are: 2.6,2.816, 2.82
(Worked example 3.3)
Write the decimal numbers in each set in order of size.
a 6.8, 4.23, 7.811, 0.77 b 4.66, 4.6, 4.08
a o0.77, 4.23, 6.8, 7.811 All these numbers have a different whole-number part, so you don’t need to

compare the decimal part. Simply write them in order of their whole-number
parts, which are o, 4, 6 and 7.

b 4.08, 4.6, 4.66 All these numbers have the same whole-number part, so start by comparing
the tenths. 4.08 comes first as it has the smallest number of tenths (zero
tenths). 4.6 and 4.66 have the same number of tenths, so compare the
hundredths. 4.6 is the same as 4.60 so it has o hundredths. 4.6 comes
before 4.66 which has 6 hundredths.

| @ Exercise 3.3

1 Write down which is the smaller decimal number from each pair.

a 13.5,9.99 b 4.32,3.67 c 12.56,21.652
d 127.06,246.9 e 0.67,0.72 f 34,321
g 18.54,18.45 h 0.05,0.043 i 0.09,0.1

2 Write these decimal numbers in order of size, starting with the smallest.
a 3.46,2.6,3.31, 3.49 b 0.71,0.52,0.77,0.59 c 6.9,6.82,6.8,697
d 5.212,5.2,5.219,5.199 e 32.448,32.42,32.441,32.4 f 9.08,9.7,9.901,9.03, 9.99

3 Place value, ordering and rounding «
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3.3 Ordering decimals

3 Greg uses the symbols < and > to show
that one number is smaller than or larger

than another.

Write the correct sign, < or >, between

each pair of numbers.

a 6.030J6.24 b 9.35[19.41
e 9.2[19.01 f 2.19012.205

4 Ulrika uses a different method
to order decimals. Her method

is shown on the right.

Use Ulrika’s method to write
the decimal numbers in each
set in order of size, starting

with the smallest.
a 2.7,2.15,2.009
b 3.45,3.342,3.2

¢ 17.05,17.1,17.125,17.42

€ E"%} 5 The table shows six of the fastest times run by women in the 100 m sprint.

¢ 0.490J0.51

4.
3

Question

d 18.05[118.02
g 0.0720J0.06 h 29.882[0129.88

07 s smaller thaun 4.15, so-4.07 < 4.15

167 is bigger than 2.163, so- 2.167 > 2.163

The symbol < means ‘is
smaller than’.

The symbol > means ‘is
bigger than’.

Write the decimal numbers 4.23, 4.6 and 4.179
invovder of size; stawting with the smallest.

Solution

4.179 has the most decimal places; so-give all
the other nuumbers thwee decimal places by
adding zeroy attheend: 4.230, 4.600, 4.179
Now compare 230, 600 and 179: 179 iy

smallest, then 230 then 600

Nuwmbery invorder of sige owe: 4.179, 4.23, 4.6

p—

Name Country Date Time (seconds)
Kerron Stewart Jamaica 2009 10.75
Marion Jones USA 1998 10.65
Merlene Ottey Jamaica 1996 10.74
Carmelita Jeter USA 2009 10.64
Shelley-Ann Fraser Jamaica 2009 10.73
Florence Griffith-Joyner | USA 1988 10.49

n e, st

T — R

Who is the fourth fastest woman runner? Explain how you worked out your answer.

6 Brad puts these decimal number cards in order of size, starting with the smallest.
He has spilt tea on the middle card.

3.07

3.083

Write down three possible numbers that could be on the middle card.

m 3 Place value, ordering and rounding
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3.4 Rounding

3.4 Rounding

Sometimes you need to round numbers. When you round a number you get an approximate value.

To round a number:
If the value of the digit is 5 or

more, round up. If the value is
less than 5, round down.

« to the nearest 10, look at the digit in the units column
« to the nearest 100, look at the digit in the tens column
o to the nearest 1000, look at the digit in the hundreds column.

(Worked example 3.4A)
Round 12 874 to the nearest: a 10 b 100 C 1000.
a 12 874 = 12 870 (to the nearest 10) The digit in the units column is 4. As 4 is less than 5, round

down. The 7 in the tens column stays the same.

b 12 874 = 12 900 (to the nearest 100) The digit in the tens column is 7. As 7 is more than 5, round
up. The 8 in the hundreds column is replaced by 9.

¢ 12 874 = 13 000 (to the nearest 1000)  The digit in the hundreds column is 8. As 8 is more than 5,
round up. The 2 in the thousands column is replaced by 3.

To round a decimal number: o to the nearest whole number, look at the digit in the tenths column

« to one decimal place, look at the digit in the hundredths column.

(Worked example 3.48)
Round 13.524 cm: a to the nearest whole number b to one decimal place.
a 13.524 Cm = 14 cm The digit in the tenths column is 5 so round up.
(to the nearest whole number) The 3 in the units column becomes a 4.
b 13.524 cm = 13.5 cm The digit in the hundredths column is 2. As 2 is less
(to one decimal place) than 5, round down. The 5 in the tenths column

stays the same.

[ @ Exercise 3.4

1 Round each number to the nearest 10.
a 32 b 78 c 145 d 363 e 1479 f 3804

2 Round each number to the nearest 1000.
a 1200 b 2550 c 3707 d 8090 e 13892 f 792

¢ j§ 3 Razi says: ‘If I round 496 to the nearest 10 and to the nearest 100, I get the same answer!”
Is Razi correct? Explain your answer.

4 Round each number to one decimal place.
a 0.63 b 827 c 2.461 d 9.194 e 12.861 f 0.066

@ 5 Kylie and Jason are both rounding 23.981 to one decimal place.
Kylie gets an answer of 24 and Jason gets an answer of 24.0.

Who is correct? Explain your answer.
3 Place value, ordering and rounding
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3.5 Adding and subtracting decimals

3.5 Adding and subtracting decimals

When you add and subtract decimal numbers mentally, there are different methods you can use.

« When you are adding, you can break down the numbers into their whole-number and decimal parts.
Then add the whole-number parts, add the decimal parts, and finally add the whole-number answer
to the decimal answer.

« When you are subtracting, you can break down the number you are subtracting into its
whole-number part and decimal part. Then subtract the whole-number part first and subtract
the decimal part second.

o If one of the numbers you are adding or subtracting is close to a whole number, you can round it to
the nearest whole number, do the addition or subtraction, then adjust your answer at the end.

(Worked example 3.5A)

Work these out mentally. a 2.3 + 7.8 b 6.9 +12.4 c 13.3 -5.8

a23+78=2+7+0.3+0.8 Break the numbers into whole-number and decimal parts.
=9+ 11 Add the whole-number parts and add the decimal parts.
= 10.1 Add the whole-number answer to the decimal answer.

b 6.9 +12.4=7+12.4-01 Round 6.9 up to 7 and subtract o.1 later.
=19.4 - 0.1 Add 7 to 12.4.
=19.3 Subtract o0.1.

C 13.3-58=13.3-6+0.2 Round 5.8 up to 6 and add o.2 later.
=7.3+0.2 Subtract 6 from 13.3.
= 7.5 Add o.2.

When you use a written method to add and subtract decimal numbers, always write the calculation in
columns, with the decimal points vertically in line. Then add and subtract as normal but remember to
write the decimal point in your answer.

(Worked example 3.58)
Work these out. @ 27.52 + 4.8 b 43.6 - 5.45
a 2 7 5 2 Start with the hundredths column: 2 + 0 = 2.
o 4 ) Next add the tenths: 5 + 8 = 13; write down the 3, carry the 1.
5 2 5 2 Now add the units: 7 + 4 + 1 = 12; write down the 2, carry the 1.
. Finally add the tens: 2 + 1 = 3.
b 3 3 54 0 First write 43.6 as 43.60.
- 5 . 4 § Start by subtracting in the hundredths column: you can’t take 5 from o
3 8 L s (o - 5), so borrow from the 6 tenths, then work out 10 - 5 = 5.

Now subtract the tenths: 5 — 4 = 1.

Now the units: you can’t take 5 from 3 (3 - 5), so borrow from the 4
tens, then work out 13 - 5 = 8.

Finally the tens: 3 - o = 3.

m 3 Place value, ordering and rounding
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3.5 Adding and subtracting decimals

| @ Exercise 3.5

N
1 Use a mental method to work out the answers to these. Break the numbers into their whole-number
a 3.5+4.2 b 4.6+3.7 C 12.7+45 parts and their decimal parts.
d 49-15 e 126-52 f 146-68 ~
2 Use a different mental method to work out the answers to these. ~N
a 49+73 b 9.6+89 c 228+33 Use the method of rounding
d 54-19 e 149-44 f 21.1-6.7 one of the numbers to a
. . . . . hol ber.
@ 3 Alicia works out 7.5 + 4.8 in her head like this. She says: wno'e namber Y.

‘If | round 4.8 up to 5, | can change 7.5 + 4.8 to 7.5 + 5, which
“‘ equals 12.5. Then | must add the extra 0.2, which gives me 12.7.

Is Alicia correct? Explain your answer.

4 Use a written method to work these out.
a 5.79+4.15 b 25.81+58.4 c 8.76 —4.14 d 38.9-19.78

@ 5 At the cinema, Priya spends $4.75 on a ticket, $1.75 on sweets and $0.85 on a drink.
a How much does she spend altogether?
b Priya pays with a $10 bill.
How much change does she receive?

@ 6 Jed is a plumber.

He has four lengths of pipe that measure
1.8 m, 3.5 m, 2.45 m and 0.85 m.
a What is the total length of the four pipes?
b Jed needs 10 m of pipe altogether.
How much more pipe does he need to buy?

€ E"%} 7 Moira went on a diet. She recorded her weight at the start and end of every month.
Here are her records for June and July.

Weight (kg) Weight (kg)
% Stowt of June | 95.45 End of June 91.92
Stowt of July 91.92 End of July 88.35

a During which month, June or July, did Moira lose more weight?
b At the start of August Moira weighed 88.35 kg. During August she lost 1.82 kg.
How much did Moira weigh at the end of August?

@ 8 Work out the missing digits in these calculations.
a 02 . 01 b 6 L] . 6 4

+ 2 00 . 3 0 -9 . 5 [
6 9 1 6 3 8 . L0Le6

3 Place value, ordering and rounding
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3.6 Multiplying decimals

3.6 Multiplying decimals

When you multlply a decimal number, you must Units | * | Tenths | Hundredths | Thousandths
remember the decimal place-value table.
Follow th h Itipl imal . 1 1 1
o OW these 'st‘eps when you multiply a decima 1 10 100 1600
by a single-digit number.
o At first, ignore the decimal point and work out the multiplication.
« Finally, put the decimal point in the answer. There must be the same number
of digits after the decimal point in the answer as there were in the question.
( Worked example 3.6 )
a Work these out mentally. i 02xy4 ii 0.6 x2
b Use a written method to work out 4 x 2.16.
ai 2x4=38 Ignore the decimal point and work out 2 x 4.
0.2 x 4 = 0.8 Put the decimal point back into the answer. There’s 1 digit after the decimal point
in the question, so there must be 1 digit after the decimal point in the answer.
ii 6x2=12 Ignore the decimal point and work out 6 x 2.
0.6 x 2 =1.2 Put the decimal point back into the answer. There’s 1 digit after the decimal point

in the question, so there must be 1 digit after the decimal point in the answer.

b 2 1 6 Ignore the decimal point and work out 216 x 4.
x 4
e © 4 Put the decimal point back into the answer. There are 2 digits after the

decimal point in the question, so there must be 2 digits after the decimal

4 x 2.16 = 8.64 point in the answer.

| @ Exercise 3.6

1 Use a mental method to work these out.

a 0.1x38 b 03x3 c 05x5 d 0.7x6 e 09x2

2 Use a written method to work these out.
a 5x27 b 8x3.6 € 3x9.38 d 3.15x2

3 Use the numbers from the box to complete these calculations. 183 2 36.8
You can only use each number once. You should have no 06 6.1 7 0.7
numbers left at the end.
a 0.1x6=_] b 04xl]=28 ¢ LIx5=35
d 43x[1=86 e 92x4=_] f [Ix3=[]

€ E,U> 4 Anders and Jake both work out the answer to 0.8 X 5.
Anders says: ‘The answer is 4.0." Jake says: “The answer is 4.
Are they both correct? Explain your answer.

m 3 Place value, ordering and rounding
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3.7 Dividing decimals

3.7 Dividing decimals

When you divide a decimal number by a single-digit number:

« use short division
o keep the decimal point in the question and write the decimal
point in the answer above the decimal point in the question.

(Worked example 3.7)
Work these out. a 4.86 +2 b 29.35 + 5
a First of all work out 4 + 2 = 2. Write the 2 above the 4.

N

INERRN[N)
o0
o

Now write the decimal point in the answer.

2)4 .86
2.43 Now work out 8 + 2 = 4 and write the answer above the 8.
)4 .86 Finally work out 6 + 2 = 3 and write the answer above the 6.
b 5 First, try to work out 2 + 5. You can’t do it, so work out 29 + 5 = 5 remainder 4.
552 9.%435 Write the 5 above the 9 and carry the 4 across to before the 3.
5. Now write the decimal point in the answer.
529.435
5.8 Now work out 43 + 5 = 8 remainder 3.
SW Write the 8 above the 43 and carry the 3 across to before the 5.

5. 87 Now work out 35 + 5 = 7.

529.47% Write the 7 above the 35.

1 Work these out.

a 63+3 b 462 c 497 d 84+3 e 91+7
2 Work these out.
a 8.26+2 b 693+3 C 4.84+4 d 18.66 +6 e 4505+5
@ 3 Shen sees this sign in a supermarket.
What is the cost of one chicken? 5 chickens for $18.25

< 4 Maggie pays $9.28 for 8 m of ribbon.
What is the cost of the ribbon per metre?

(ZZ) 5 Copyand complete these divisions.
a O 1O b . O > c 5 . O 9
)6 . O 8 30 . 9 O )3 s . 33
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3.8 Estimating and approximating

3.8 Estimating and approximating

When solving a problem, it is always a good idea to start with a rough
estimate of what the answer should be.

To use an estimate to check if your answer is correct, follow these steps. [~ : l )
. ) or example:
1 Round each of the numbers in the question.

i e round 4390 to 4000
Round: numbers in the thousands to the nearest 1000
. e round 185 to 200
numbers in the hundreds to the nearest 100
. e round 32 to 30
numbers in the tens to the nearest 10

e round 2.82 to 3.
numbers between 1 and 10 to the nearest 1. \_ Y.

2 Complete the calculation, using the rounded numbers to give you an approximate answer.
3 Work out the accurate answer.

4 If your approximate answer is close to your accurate answer, you have probably got the answer right!

(Worked example 3.8A )
Work these out. a 6210 + 276 b w
1
a Estimate: 6000 + 300 = 20 Round 6210 to 6000 and 276 to 300 and then divide.
Accurate: 6210 + 276 = 22.5 Work out the accurate answer.
20 is close to 22.5, so the answer is probably correct.
b Estimate: 20254 = 40 Round 213 to 200, 3.97 to 4 and 19 to 20.

Multiply 200 by 4 to give 800, then divide 800 by 20.

Accurate: w =44.5 (1d.p) Work out the accurate answer.
? 40 is close to 44.5 so the answer is probably correct.

Another way to check if an answer is correct is to use an inverse operation.

To check if your answer is correct using an inverse operation, simply follow one of these steps.
1 If your calculation involved an addition, check the answer by doing a subtraction.

2 If your calculation involved a subtraction, check the answer by doing an addition.

3 If your calculation involved a multiplication, check the answer by doing a division.

4 If your calculation involved a division, check the answer by doing a multiplication.

(Worked example 3.85)
Work these out. a 723 + 476 b 2.76 x9g
a 723 + 476 = 1199 Work out the accurate answer.
Check: 1199 - 476 = 723 Check the addition by doing Or use 1199 - 723 = 476
a subtraction.
b 2.76 x 9 = 24.84 Work out the accurate answer.
Check: 24.84 + 9 = 2.76 Check the multiplication [Or use 24.84 + 2.76 = 9]
by doing a division.

3 Place value, ordering and rounding
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3.8 Estimating and approximating

When you are asked to solve a problem, as well as using an estimate or an inverse operation to check
your answer, you should present your work clearly and neatly.

When you are writing out your solution, imagine someone else is looking over your shoulder. Make
sure that when they read your work they can understand exactly what you have done and why.

(Worked example 3.8C)

a Madai runs in a marathon. The total distance is 26.2 miles. After 1 hour Madai has run 8.7 miles.
How much further has she got to run?

b There are 1125 portable toilets along the marathon route. They are arranged into 12 toilet blocks.
How many toilets should be in each toilet block?

a 26.2-8.7=17.5 Work out the answer and make sure you write
down the complete calculation
She has to run another 17.5 miles. Write your answer in a sentence that explains

what you have worked out. Make sure you include
the units (miles).

Check: 17.5 + 8.7 = 26.2 V/ Use an inverse operation to check your answer.

b 1125 + 12 = 93.75 Work out the answer and make sure you write
down the complete calculation.

There will be about 94 toilets in each toilet block. Write your answer in a sentence that explains
what you have worked out. Make sure your
answer is sensible.

You can’t have 93.75 toilets so choose 93 or 94
as your answer.

Check: 1000 + 10 = 100 vV Use estimation to check your answer. 100 is close
to 94 so the answer is probably right.

[ Exercise 3.8

1 Work out an estimate for each calculation.
a 69 +47 b 81-38 ¢ 72x49 d 63+18 Dor’t work out the accurate
e 137+912 f 292 -64 g 289 %23 h 672 +21 answer yet.

2 Work out the accurate answer for each of the parts of question 1.
Compare your estimates with your accurate answers to check your accurate answers are correct.

3 For each of these questions:
i work out an estimate of the answer
ii work out the correct answer, to one decimal place
iii compare your estimate with the accurate answer to check your answer is correct.

a 194+457 b 6182-78.5 ¢ 36.5x4 d 8x58.27
14 39 76 23

4 For each of these questions:
i work out the accurate answer
ii use an inverse operation to check your answer.
a 279+1325 b 67.09 —39.52 c 7%x13.8 d 46.29+3

3 Place value, ordering and rounding
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3.8 Estimating and approximating

In questions 5 to 7:
i solve the problem
ii explain what you have worked out
i check your answer by estimation or using an inverse operation
iv make sure your workings are clear and neatly presented.

Dabha is training for a bicycle race.
On Monday he cycles 16.6 km and on Wednesday
he cycles 24.8 km. »
a What is the total distance he has cycled?
b Daha wants to cycle a total of 70 km every week.
How much further does he have to cycle this week?

Aamina is an electrician. She charges $28 an hour.

GH 7

a It takes Aamina 6.5 hours to do one job. What is the

total amount she charges for this job?

b To do another job she charges a total of $343. How many

hours did this job take her?

Hannah writes a recipe book. The recipe book uses 36 sheets of
paper. She wants to produce 75 copies of the book. There are 500
sheets of paper in one pack. How many packs of paper does she need?

\ else understand what you have done.

You should now know that: You should be able to:
* A decimal number always has a decimal point. * Describe the value of each digitin a
* The digits to the left of the decimal point decimal number.
represent the whole-number part of a decimal * Multiply and divide whole numbers and decimals
number. by 10, 100 and 1000.
% The digits to the right of the decimal point * Write decimals in order of size from the smallest
represent the fractional part of a decimal number. to the largest.
% When you multiply a number by 10, 100 or * Round whole numbers to the nearest 10, 100
1000 the digits move to the left one, two or or 1000.
three places. * Round decimals, including measurements, to the
% When you divide a number by 10, 100 or 1000 the nearest whole number or one decimal place.
digits move to the right one, two or three places. * Add and subtract integers and decimals.
* lItis always a good idea to estimate the answer * Multiply and divide decimals with one or two
to a question before you work it out, so that you places by single-digit numbers.
know whether your answer is realistic or not. . .
* Work out estimates or approximate answers
* To work out an approximate answer, round all to questions.
your numbers to the nearest 10, 100, ... before . . ..
. - * Use inverse operations and estimation to
doing the calculation. .
check working.
* Checking your work should help you find any
errors before anyone else does.
* Presenting your work neatly helps you and anyone

D) 3-

lace value, ordering and rounding
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End of unit review

End of unit review

1 Here are some decimal numbers.

5.012 0.66 19.8 123.01 2.39 23.1

Write down all the numbers that have two decimal places.

2 Write down the value of the green digit in each of these numbers.
a 1325 b 69.27 c 4.882 d 61.05

3 a Worktheseout. i 49x10 i 2.3+10 iii 0.034 x 1000 iv 876 + 100
b Use an inverse operation to check all your answers to part a. Show your working.

4 Copy and complete these calculations by filling in the empty boxes.

a 2.5x[]=250 b 3.2+[1=0.0032 c 0.17[J10=17
5 Write these numbers in order of size, starting with the smallest: 5.49, 4.2, 5.3, 5.498
6 Round 4753: a to the nearest 10 b to the nearest 100 ¢ to the nearest 1000.
7 Round 76.189:  a to the nearest whole number b to one decimal place.
8

This is part of Dafydd’s homework. Question
a Explain what Dafydd has done wrong. Round 39.47 to-the nearest whole number.

b Write the correct answer.
Solution
(\ The 7 rounds the 4 up to-a 5 s0-39.47 = 39.5
Thenwthe 5 rounds the 39 up to-40.
So; 39.47 = 40 (tot}wnw%twhole/mwdyw)

= a— _—

9 Work these out. b —
a 13.45+9.3 b 8+9.76 + 23.45 Cc 45.95-123.7 d 239.8 — 47.64

10 Shona goes for a run four times a week.
During one week she runs 3.6 km, 4.85 km, 10.5 km and 7.45 km.
How far did Shona run in this week?

11 Work these out.
a 2x0.2 b 09x4 c 8x3.8 d 6x4.17

12 Sion sees this sign in a supermarket. '
What is the cost of one jar of coffee? 3 jars of coffee for $13.89

13 For each part of this question:
i work out an estimate of the answer
ii work out the correct answer
iii compare your estimate with the accurate answer to check your answer is correct.
a 36+68+212 b 322x19

14 Andreas is training for a swimming competition.
The table shows the number of lengths of the
swimming pool that he swims during one week.
The swimming pool has a length of 25 m. Monday | Wednesday | Friday
How fa}r dogs Andreas swim this week? No. of lengths 2 - 56
Use estimation to check your answer.

3 Place value, ordering and rounding
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The metric system that is used today
was developed in France, in the late
18th century, by Antoine Lavoisier.

At the time, different countries

used different units for measuring,
which was very confusing. The
modern metric system is called the
International System of Units (SI)
and is now used by about 95% of the
world’s population.

Antoine Lavoisier
(1743-1794).

Some countries that use the metric system, however, still use some
of their old units as well as the metric units. A good example of this
is the UK and the USA, where miles, not kilometres, are shown on
road signs.

In everyday life people are often measuring and weighing. In many
jobs it is vital that measurements are done accurately.

A chef needs to weigh the ingredients needed in the recipe.

If these measurements are wrong, bread and cakes may not rise or
the food may not taste very nice.

An athletics track must be measured accurately.

One circuit of the running track must be exactly 400 m. The length
of the sprint track must be exactly 100 m.

New world, Olympic or national records can only be set if
distances are accurately measured.

In this unit you will learn more about reading scales on measuring
instruments and using metric measurements.
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Make sure you learn and
understand these key words:
metric units

length

millimetre (mm)
centimetre (cm)

metre (m)

kilometre (km)

mass

gram (g)

kilogram (kg)

tonne (t)

capacity

millilitre (ml)

litre (1)

estimate

scale

division




You can use a tape measure or a ruler to measure distances.

The metric units of length are the millimetre (mm), centimetre (cm), metre (m) and kilometre (km).
You can use scales to weigh objects.

The metric units of mass are the gram (g), kilogram (kg) and tonne (t).

You can use a measuring jug to measure how much liquid there is in a container.

The metric units of capacity are the millilitre (ml) and litre (1).

You need to know these conversion factors.

Units of length Units of mass Units of capacity

10 mm=1cm 1000 g =1kg 1000 ml=11
100cm =1 m 1000 kg =1t
1000 m = 1 km

You can convert between different metric units by multiplying or dividing by 10, 100 or 1000.
When you are converting a smaller unit into a bigger one you divide by the conversion factor.

Example: To change metres to kilometres, grams to kilograms or millilitres to litres,
divide by 1000.

When you are converting a bigger unit into a smaller one you multiply by the conversion factor.

Example: To change kilometres to metres, kilograms to grams or litres to millilitres,
multiply by 1000.

When you order decimal numbers that involve measurements, you must make sure all your
measurements are in the same units.

(Worked example 4.1)

a Convert these measures. i 3.2 km into metres ii 750 g into kilograms
b Write the following lengths in increasing order of size. 50 cm, 0.4 m, 345 mm

ai 1km = 1000 m The conversion factor is 1000.
3.2 x 1000 = 3200 M You are changing from a bigger unit (km) to a smaller one (m) so multiply
by the conversion factor.
ii 1000 g =1 kg The conversion factor is 1000.

750 + 1000 = 0.75 kg You are changing from a smaller unit (g) to a bigger one (kg) so divide by
the conversion factor.

b 0.4 m=40cm Change the measurements so that they are all in centimetres.
345 mm = 34.5 cm
50 CM, 40 CM, 34.5 cm Rewrite the question with all the lengths in centimetres.
34.5 €M, 40 cm, 50 cm Now compare the lengths and write them in order.
345 mm, 0.4 m, 50 cm Finally write the lengths in the units in which they were given.
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| @ Exercise 4.1

1 Write down the appropriate letter, A, B, C or D, for the correct method for each conversion.

a mtocm A x 100 B =100

C x 1000 D =+ 1000

b mlitol A X100 B+ 100 C x 1000 D + 1000

¢ kgtog A % 100 B + 100 Cx 1000 D+ 1000

d kgtot A x 100 B+ 100 C x 1000 D = 1000

Convert these lengths into the units shown.

a 80mm=[lcm b 12cm=[Imm c¢3m=[]cm

d 5000 m=[lkm e 560cm=[Im f 45smm=[lcm

g 43km=[Im h 1.8m=Llcm i 895m=[lkm

Convert these masses into the units shown.

a 8000kg=Llt b 2kg=L] ¢ 3.4t=Jkg

d 5400 g=[lkg e 0.8kg=[1t f 425g=[lkg

Convert these capacities into the units shown.

a 9000 ml=L]1 b 41=[Iml ¢ 521=[Iml

d 3200 ml=L]1 e 0.51=Iml f 680 ml =[]l

a Copy and complete these conversions. All the answers are in the box.
i 4.3t x[]=4300kg i 8.5[ 1x 10 =85 mm FER I a—
i 67mm[]10=6.7cm iv 0.43m x 100 =[Jcm g x + 10
v [ml+1000=0.671 vi 850 ]+ 1000=0.85[]

b There are three answers in the box that haven’t been used.
Write your own conversion that includes these three answers.

Write the decimal measurements in each set in order of size, starting with the smallest.
a 35cm,0.38 m, 270 mm b 4.21,795ml,0.81
¢ 0.125kg,0.08 kg, 95 ¢ d 6250 m, 6.2 km, 6.05 km

This is part of Mouna’s homework.
Is Mouna correct? Explain your answer.

Shadi has four bottles.

DO

650ml 0381 5020 ml  0.0451

Questiony Covwert 2.3 mv into- mum.

Solutiony 2.3 x 1000 = 2300 wunw

The bottles hold 650 ml, 0.38 1, 5020 ml and 0.045 1.
Shadi want to use the bottle that holds closest to % litre.

Which bottle should he use? Show your working.

4@/ | am thinking of a length. My length is a whole number of
- centimetres. It is smaller than 0.328 m but larger than 315 mm.

What length is Sasha thinking of ?
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You should always choose appropriate units of measurement to
measure and estimate length, mass and capacity.

(Worked example 4.2)

a Which units would you use to measure:
i the height of a chair ii the mass of a dog?

b Ajani estimates the height of the door in his classroom to be 1.4 m.
Is this estimate sensible? Give a reason for your answer.

aicm A chair is usually less than 1 m high, so centimetres would be the best unit to use.
ii kg Most dogs weigh more than 1 kg, so kilograms would be the best unit to use.
b No, an average adult is about 1.7 m tall, so 1.4 m would be too small.
Compare Ajani’s estimate with a height that you know then make a decision and
give a reason.

(m

Which metric units would you use to measure the following?

a the length of a football pitch b the mass of an apple

¢ the mass of an adult elephant d the capacity of a mug

e the width of a pencil f the mass of a person

g the length of this maths book h the capacity of the petrol

tank of a car

2 Which measurement, A, B or C, do you think is most likely to be the correct one for each object?

a the width of a computer screen A 32 mm B 32cm C 32m
b the mass of a banana A 20¢g B 2kg C 200g
¢ the capacity of a bucket A 51 B 501 C 50ml
d the height of a bus A 300 mm B 30m C 3m
e the capacity of a teaspoon A 500 ml B 51 C 5ml
f the mass of a horse A 600 kg B 6t C 60kg

3 Jayla has a brother who is 8 years old. She estimates his weight to be 65 kg. Is this estimate sensible?
Give a reason for your answer.

4 Deion has a new pencil. He estimates that the length of the pencil is 16 cm. Is this estimate sensible?
Give a reason for your answer.

€ E"%;’) 5 Jamar has these cards.

80 m mass of a full suitcase o 1
capacity of a can of cola — 330 g length of a toothbrush
kg length of a house 95
mass of a mobile phone 18 capacity of a bath tub w0

Sort the cards into their correct groups. Each group must contain one green, one pink
and one blue card.
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4.3 Reading scales

4.3 Reading scales

When you read a scale you need to work out what each division on the scale represents.
On this scale there are four divisions between 0 and 100 g.

g 0 100 200

Each division represents 100 + 4 = 25 g, so the arrow is pointing at 125 g.

Worked example 4.3

a 10+5=2 There are 5 divisions between 30 and 4o. Each division represents 2 mm.
Value = 38 mm 30+8 =380r40-2=38
b 10+ 2=75kg There are 2 divisions between 40 and 50. Each division represents 5 kg.

Estimate = 42 kg The reading is almost halfway between 40 and 45, so 42 is a good estimate.

(- Don’t forget to include the

1 Write down the value shown on each of these scales. units with each answer.

a ||IIII|IIII|I b I|IIII|IIII|I CI|III|IIIII

cm 48 mm 70 m 3 4 T 5

d [ ml fr
200 htrezs

2 Anil says that this scale shows a mass of 6.2 kg.
Is Anil correct?

Explain your answer. y
8

4 Length, mass and capacity
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You should now know that:

*

*

Estimate the readings on each of these scales.

a | ‘ [T 1 ‘ [ b [ T ‘
cm 50 T 60 m 4 5
d g e i
1tres
—— 300 2
" — 200 —
—— 100 00—

Mirai has two measuring jugs, A and B.

200 300 —

200 —

n

A B

—
(]
(=)

oS

2%,

km/,

20

10

She pours water into the measuring jugs to the levels shown.
How much water does she need to add to measuring jug A so
that there is the same amount of water in both jugs?

The conversion factors for length are:

10 mm =1cm, 100 CM =1 m, 1000 m =1 km
The conversion factors for mass are:

1000 g =1 kg, 1000 kg =11t

The conversion factors for capacity are:
1000 ml=11

When you are converting a smaller unit into a
bigger one, you divide by the conversion factor.

When you are converting a bigger unit into a

smaller one, you multiply by the conversion factor.

When you order decimal numbers that involve
measurements, you must make sure all the
measurements are in the same units.

When you read a scale you must start by working
out what each division on the scale represents.

You should be able to:

*

*

\

Use abbreviations for the metric units of length,
mass and capacity.

Convert between kilometres, metres, centimetres
and millimetres.

Convert between tonnes, kilograms and grams.
Convert between litres and millilitres.

Choose suitable units of measurement to
estimate, calculate and solve problems in
everyday contexts.

Read the scales on a range of measuring
instruments.

Understand everyday systems of measurement
and use them to estimate, measure and calculate.

Work logically and draw simple conclusions.

_
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Convert these lengths into the units shown.
a 75mm=[]cm bl2km=Cm ¢ 120cm=[Im

Convert these masses into the units shown.
a 2000 kg =[]t b32kg=[lg ¢ 025t=[kg

Convert these capacities into the units shown.
a 8000 ml=[]1 b421=[Iml c 650 ml=[]1

Write these decimal measurements in order of size, starting with the smallest.
a 325m, 850 cm, 0.2 km b 3.61,880ml, 0.71
This is part of Xanti’s homework.

Is Xanti correct? Explain Questions Covwert 5650 mwm into- metres.
your answer. %Sdmfm 5650 + 1000 = 5.65 wv

Tiago has a 0.3 1 bottle of medicine.

He is told to take two 5 ml spoonfuls of medicine three times a day. . ‘@
How many days will the medicine last? Show your working.

Which metric units would you use to measure the following? S N
a the length of a classroom b the mass of a ship
¢ the length of an eyelash d the capacity of a breakfast cereal bowl.

Teresa’s maths teacher is really tall. She estimates his height to be 2.5 m.
Is this estimate sensible? Give a reason for your answer.

9 Write down the value shown on each of these scales.
a|‘|||‘|||‘| b cr
litres
cm 8 9 10 2
kg —
1 —
0 —
10 Estimate the readings on each of these scales.
a ‘ | ‘ b ml (o °C
200 — 30
cm 60 70 —
100 ——
0 ——

20
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When you measure lengths you use different units, including
millimetres, metres and kilometres. But length is not the only type
of measurement you need to make when you are looking at flat
shapes. Sometimes, you need to change direction, for example, if
you turn a corner.

A turn between one direction and another is called an angle. You
measure angles in degrees. One whole turn is 360 degrees, written
as 360°.

Humans have needed to measure angles for a long time. When
early astronomers looked at stars in the sky, they wanted to
describe their positions relative to one another. The natural way to
do this was to use angles. We know that the ancient Babylonians
and Egyptians divided a whole turn into 360 parts, as long ago as
1500 BC.

Why are there 360 degrees in a whole turn?

A clay tablet excavated in Shush, in what is now modern-day Iran,
shows that Babylonians divided a whole turn into 360 units. One
reason could be that many simple fractions of a whole turn of 360°,
including %, %, %, % and %, can be written as a whole number of
degrees. It may also be because there are approximately

360 days in a year.

The angles of a triangle
The sum or total of the angles of a triangle is always 180°.

A

— — A
AWS A4 a2

In this unit you will learn about other angle facts and use them to
solve problems.
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Make sure you learn and
understand these key words:
angle

degree

right angle

acute angle

obtuse angle

line segment

reflex angle

protractor

equilateral

quadrilateral

vertically opposite angles
perpendicular

parallel

transversal

isosceles

Ancient Babylonian tablet
recording measurements.

5 Angles




5.1 Labelling and estimating angles

5.1 Labelling and estimating angles

Some important angle facts

A half turn is 180°. 180°

A quarter turn is 90° and is called a right angle.

An acute angle is less than 90°. \W/
An obtuse angle is between 90° and 180°. \Q\

This diagram shows parts of lines between two points, AB, AC and AD. B

You can label a line segment by writing down the letters of the points at
each end of the line.

You can write the points in any order: AB and BA are two different C
ways to label the same line segment. D

If you look again at the diagram, you can see several angles.

The angle between AB and AC is called angle BAC or angle CAB. The letter of the point of the angle is
always in the middle. B

Here is part of the diagram again.
There are two angles at A between AB and AC.
One is an acute angle. The other angle is more than two right angles. C

Normally, if you refer to ‘angle BAC’, you would mean the smaller
of the two angles. If you want to refer to the other one, you must
call it ‘reflex angle BAC.

(Worked example 5.1)
Angle CDE is a right angle. How big is reflex angle CDE?

An angle that is more than two right angles is called a reflex angle.
[Note that the arc for a reflex ]

angle goes around the outside.

360° —90° = 270°
C

Reflex angle CDE is 270°. J

The two angles at D add up to 360°; 360° — 90° = 270°. 90°

5 Angles
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5.1 Labelling and estimating angles

| @ Exercise .1 A

1 This diagram shows triangle ABC.
a Sketch the triangle. b Mark angle CBA.
¢ Give a three-letter name for each of the other two angles.

2 Say whether each of these angles is acute, right, obtuse or reflex.
a << | & |
| | /é

3 Here are the sizes of some angles. Say whether each one is acute, right, obtuse or reflex.

a 120° b 60° c 200° d 300° e 10° f 170°

4 Angle ABC is a right angle. A D
Angles ABD and DBC are equal.

Find the size of:

a angle ABD

b reflex angle ABC
¢ reflex angle ABD B C
d reflex angle CBD.

CZ<) 5 Everyangle in each of the triangles in this diagram is 60°. A B
Find the size of these angles.

reflex angle BMD
reflex angle AMF

man o
<
=)
£
i
=

@ 6 Each of these angles is a multiple of 30°. State the size of each one. Do not measure the angles.

AN SN
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5.2 Drawing and measuring angles

5.2 Drawing and measuring angles

You need to use a protractor to draw and measure reflex angles.

How to draw an angle of 245°
If you have a protractor that measures angles up to 360° you can measure 245° directly. If your
protractor only goes up to 180°, use one of these methods.

Method 1: 245° — 180° = 65°. Measure 180° Method 2: A whole turn is 360° and
(half a turn) and then another 65°. 360° - 245° = 115°.

Measure an obtuse angle of 115° and the reflex
angle between the two lines will be 245°.

You can use a similar method to measure a reflex angle. Either divide it into 180° + another angle, or
measure the smaller angle between the two line segments and subtract it from 360°.

| @ Exercises.2_

1 Estimate the size of each of these angles. Then measure each one to see how close you were to the
correct answer.

(N
=/

N

ho
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5.2 Drawing and measuring angles

2 Draw angles of the following sizes.
a 62° b 157° c 200° d 295° e 19° f 111° g 342° h 233°

€ ;:’%;’) 3 @ Measure the angles labelled x°, y° and z°.

When we use small italic letters to
label angles, each letter stands for
a number of degrees.

7

b Explain why the angles should add up to 360°. Use this fact to check your accuracy.

4 a Measure the angles labelled 7°, s® and ¢°.
b The angles should add up to 900°. Use this fact to check your accuracy.

A

&
)

¢ If the triangle was equilateral, what would be the values of 7, sand # Give a reason
for your answer.
5 The angles of a triangle are 125°, 37° and 18°.

a What are the reflex angles at the corners of this triangle?
b Can you draw a triangle where one of the angles of the triangle is a reflex angle?

5 Angles
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5.3 Calculating angles

5.3 Calculating angles

Important angle facts

The angles round a point add up to 360°. 0
The angles on a straight line add up to 180°.

The three angles of a triangle add up to 180°. A
x+y+2z=180

A four-sided shape is called a quadrilateral.
What can you say about the angles of a
quadrilateral?

V

By adding another line, you can divide the
quadrilateral into two triangles.

The six angles of the two triangles
combine to make up the four angles of
the quadrilateral.

The angles in each
triangle add up to 180°.

The angles of a quadrilateral add up to 2 x 180° = 360°.

(Worked example 5.3)

Three of the angles of a four-sided shape are equal to 85°. How big is the fourth angle?

3 x 85° = 255° All four angles add up to 360°. The three angles given add up to 255°.
The fourth angle is 105°. The fourth angle is 360° — 255° = 105°.

| @ Exercise 5.3

1 Calculate the sizes of the lettered angles.

o 550
116°/.0 V
a 60°\. 24°

2 Calculate the sizes of the lettered angles.

<
& Sy =
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5.3 Calculating angles

The angles in each of these diagrams are all the same size. How big is each one?

Lk

Calculate the size of angle ABC in each of these triangles.

a B b C
A
25— © « c
A —"25
A 57° 49° C B

Calculate the size of angle BCD in each of these diagrams.

a B b A C D
B
1259
30°
60° ¢
A C D q
B

Three angles of a quadrilateral are 60°, 80° and 110°. How big is the fourth angle?

Calculate the sizes of the lettered angles in these quadrilaterals.

G D

If all the angles of a quadrilateral are equal, what can you say about the quadrilateral?

Maha measures three of the angles of a quadrilateral.

2 | :i The angles are 125°, 160° and 9o°. J

How do you know she has made a mistake?

10 One angle of a quadrilateral is 150°. The other three angles are all the same size as each other.

How big are they?

5 Angles
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5.4 Solving angle problems

Section 5.4 Solving angle problems

This diagram shows two straight lines crossing.

Angles labelled a° and ¢° are vertically opposite angles. Angles labelled M
b° and d° are also opposite angles.

You can prove that vertically opposite angles are equal, as follows.

o a+d =180 because they are angles on a straight line. Therefore a = 180 - d. P
e ¢+ d =180 because they are angles on a straight line. Therefore ¢ = 180 - d.

« Since a and c are both equal to 180 - d, this means that a = . R

In the same way, you can show that b = d.

S
A special case of this is when two lines are perpendicular.
All the angles are 90°.
Many equal angles are created when two parallel lines are crossed by a third line. Q
x PQ and RS are perpendicular.
a°/b°
P /e Q
A line that crosses a pair of parallel
lines is called a transversal.
&/f°
y
The arrows drawn on the diagram show that PQ and RS are parallel. XY is a straight line.
Check the following facts.
e a+b=180 They are angles on a straight line. If you know one of the
e a=candb=d They are opposite angles. eight angles, you can
ea=eandb=f This is because PQ and RS are parallel. find the other seven.
e (=C=e¢e= g
« b=d=f=h
[ @ Exercise 5.4 J ’ ’
P
1 Prove angle APC = angle DPB.
2 Three straight lines cross at one point. B

Calculate the values of a, b, c and d. Give reasons for your answers.
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5.4 Solving angle problems

3 Lines WX and YZ are parallel.
W Y

e

One angle of 77° is marked. Find the values of g, band c.
@ 4 This diagram shows four identical triangles.

'

A

Look at the angles at point A.
Explain why this shows that the angles of a triangle add up to 180°.

5 ABC is an isosceles triangle. AB = BC and angle BAC = 40°.

An isosceles triangle
has two equal sides and
two equal angles.

va
b

Calculate the other two angles of the triangle.

6 Calculate the value of a.

Q

@ 7 Explain why AB and AC are equal in length.
C

\

A
l

5 Angles
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End of unit review

You should now know that:

* Lines, angles and shapes can be identified by
putting letters on the corners.

* Reflex angles are greater than 180°.
* A protractor can be used to measure angles.

* The sum of the angles meeting at a point on one
side of a straight line is 180°.

* The sum of the angles in a triangle is 180° and this
fact can be used to calculate angles.

* The angles at a point add up to 360° and this fact
can be used to calculate angles.

* Vertically opposite angles are equal.

% There are connections between the angles formed
\ when a transversal crosses parallel lines.

~

You should be able to:

*
*
*

Label lines, angles and shapes.
Estimate, measure and draw angles of any size.

Calculate the sum of angles at a point, on a
straight line and in a triangle.

Prove that vertically opposite angles are equal.

Derive and use the property that the angle sum of
a quadrilateral is 360°.

Solve simple angle problems, and explain reasoning.

Start to recognise the angular connections with
parallel lines.

Recognise and use spatial relationships in two
dimensions.

Work logically and draw simple conclusions. j

End of unit review

1 Write down the size of each of these angles.
a angle ADC b angle DBC
¢ reflex angle AEB d BCD

2 a Draw angles of the following sizes.
i 47° i 147° iii 247°

b State whether each angle is acute, obtuse or reflex.

3 a Two angles of a triangle are given. Calculate the third

angle in each case.
i 45°and 75° ii 8°and 11°
iii 54° and 54° iv 138° and 21°

iv 347°

b Which of the triangles have two sides the same length?

4 Each of these sets are three angles of a quadrilateral. Calculate the fourth angle in each case.
a 72°97°and 113° b 55° 55°and 155°

5 Can a quadrilateral have:
a four acute angles b three obtuse angles
Justify your answer in each case.

¢ three angles of 77°

¢ onereflexangle  d two reflex angles?

6 AB and CD are parallel. Calculate the values of sand ¢.

B D

5 Angles
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6 Planning and collecting data

What is data? Another word for data is information.

Many people work in jobs for which they need to collect
information. For example, companies need to collect information
from customers to see how they can improve their products or
services. Doctors and nurses need to collect information to see how
their patients are improving after taking certain medicines.

A scientist may carry out an experiment and use the results from
the experiment to prove a new theory. They may be testing new
medicines to see if they work. They may be testing new light
bulbs to see if they last longer. Whatever they are testing, they are
collecting information or data.

When you go on holiday, you may be asked to complete a
questionnaire at the end of it. The holiday company likes to know
what you thought about the services they provided. If everyone
thought the hotel food was poor, then the hotel management needs
to know so that they can talk to the chef. If everyone thought the
cleanliness of their room was excellent, then the hotel manager
needs to thank the cleaners for doing a great job. Any data they
collect will help them improve their services.

Please tick one box for each question.
1 What did you think of the hotel facilities?

[ ] Poor [ ] Average [V Good  [] Excellent
2 What did you think of the hotel food?

[V Poor [ ] Average [] Good [] Excellent

3 What did you think of the cleanliness of your room?
[ ] Poor [] Average [] Good [V Excellent

A company that makes a product, such as shoes, needs

to collect information on the number of shoes that they
sell. They need to know which sizes, colours and styles are
the most popular, so they know which ones to produce
the most of. It’s not very sensible if they make more size
39 shoes than any other if most of the customers want a
size 36! Whatever data they collect will help them decide
which products are selling well and which aren't.

In this unit you will learn about collecting data.

www.pdfgrip.com

Make sure you learn and
understand these key words:
data

information

primary data

secondary data
questionnaire
data-collection sheet
frequency table

grouped frequency table
class interval
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6.1 Planning to collect data

6.1 Planning to collect data

When you want to answer questions or solve problems that need information, you need to know where
to collect or find the data that you need. There are two types of data.

Primary data is information that you collect yourself. You can carry out a survey and ask people
questions, or you can carry out an experiment and write down your results.

Secondary data is data that someone else has already collected. You can look on the internet or in
books, newspapers and magazines to find this type of data.

(Worked example 6.1)

a |If you were doing a survey, which units would you use to measure:
i the weight of 12-year-old children
ii the amount of time for which people are not at work due to illness?

b Where would you get data to help answer the following questions?
i How many students are there in your school?
ii Which ocean is the largest in the world?

¢ Would you collect primary data or secondary data to answer the following questions?
i What is the favourite colour of the students in your class?
ii What is the most popular make of car in your country?

d Mysha wants to know if the teachers in her school prefer to do a number puzzle or a crossword
puzzle. She only asks the maths teachers. Will the results of her survey give a fair result?

a i kg Weights of children and adults are usually measured in kilograms.
ii days Records usually show how many days people take off work due to illness.
b i School records You could ask the school secretary, head teacher or class teacher to check the
school records to find out how many students there are in your school.
ii Encyclopaedia You could look in an encyclopaedia, a fact book, a geography book or on the
internet to find the answer to this question.
¢ i Primary data You would need to ask the students in your class what their favourite colour
is to find the answer to the question.
ii Secondary data You wouldn’t be able to collect this information yourself. You would need

to find the information from somewhere else, such as government records,
survey results or car company records.

d No She needs to ask teachers of all subjects. Maths teachers are probably more
likely to do number puzzles than crossword puzzles since they like maths.

| @ Exercise 6.1

1 If you were doing a survey, which units shown on the right would you use to measure:
a the time it takes to for a person to run 100 m

b the distance a person can cycle in 1 hour o kilograms days
! : millilitres .
¢ the length of time a person sleeps at night seconds millimetres
d the length of a person’s thumbnail? kilometres
hours metres

m 6 Planning and collecting data
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6.1 Planning to collect data

Where would you get data to help you answer the following questions?
a How many loaves of bread does your local shop sell every day?

b How many cars are sold in the world every year?

¢ Which country has the highest mountain in the world?

d How many students cycle to your school?

e How many people live in your village or town?

Would you collect primary data or secondary data to answer
the following questions?

a What is the favourite football team of the students in

your class?

Which football team has the biggest stadium in the world?
Which sport is played by the most students in your school?
How often do the members of your family eat fruit?

How many people live in your country?

® QN T

When you collect primary data you can either

i carry out a survey and ask people questions or

ii carry out an experiment and write down your results.
For each of the following questions, decide whether you should carry out a survey or an experiment.
Write i or ii for each answer. The first one is done for you.

How many times does a dice land on ‘1’ when it is rolled 50 times? ~ Answer: ii
What is the favourite song of students in your class?

How many brothers and sisters do students in your class have?

How many times does a coin land on ‘heads’ when it is flipped 20 times?
What is the most common shoe size of the students in your school?
What is the most common total score when you roll two dice?

How often do the members of your class visit the doctor?

mnQ "o a0 T 9

Odita wants to know if the students in her school like to play cricket.

| am only going to ask the boys. ]

Will the results of her survey give a fair result?
Give a reason for your answer.

Taji wants to know when people prefer to do their shopping. He stands outside the supermarket
on a Saturday and asks people as they come out of the shop.
Will the results of his survey give a fair result? Give a reason for your answer.

Taya wants to find out people’s favourite sports. Every evening for one week she stands outside
the swimming pool and asks people as they go in.
Will the results of her survey give a fair result? Give a reason for your answer.

6 Planning and collecting data
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6.2 Collecting data

6.2 Collecting data

One way of collecting data is to carry out a survey and ask people A questionnaire is a form, with

questions. questions, that people fill in.

To do this you can use a questionnaire.
This is a list of questions that you want to know the answer to.

You must write the questions very carefully and try to follow these rules.

4 Make sure questions are specific.

won’t answer it or will give a false answer.
For example don’t ask people to write down their
age, but give them ranges of ages they can tick.

How old awe you?

6 Never ask a leading question as people may

7 Never ask people to put their names on a
questionnaire. They might not want to be identified.

8 Finally, don’t ask too many questions.
If your questionnaire is too long people won’t want to answer it.

1 Ask short questions and use simple language. A\
Give people boxes to tick whenever possible. N\ Are yow O W D f@male

2 Try to use questions that have a “Yes” or ‘No’ answer. O\ Do yowhave oy pets?

3 When there is a choice of answers, make sure there Lyes Lino
are no overlapping groups and that all possible Q\How many pety do-yow have?
answers are included. \D 0 []1-2 []3-4 []5 or morve

How me%ymwv

T MO G g i sach o
) [] never ] 1-4 tumes
5 Never ask a personal question as many people [15-8 times [] 9 times ov move

O under 20 yeowrs []21-40 yeowrs
[141-60 years [ Over 60

—

tick the box they think you want them to, Do-yow agree that eating junk
rather than the one they should. % food iy bad for you?
This is an example of a leading question. (] yes O no O dowt know

e e — e — o

(Worked example 6.2)
This is a question about diet. Do yow agree that eating freshv fruit iy good
a Give two reasons why the question is for you?
not appropriate for a questionnaire. \
b Re-write the question so that it is . 1 Lotk
suitable for a questionnaire. D_ ?_f_&__ - mﬁ_;__________ﬁ gree L 2 S

a (1) Itis a leading question.  The question is trying to get you to agree.
(2) There is no ‘disagree’ box. If you do disagree there is no box for you to tick.

b Do you think that eating fresh fruit is good or bad for you?
[]good [ ] bad [] don’t know

This question is not leading
but is asking for your opinion.

)

m 6 Planning and collecting data
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6.2 Collecting data

[ @ Exercise 6.2

1 Eira asks people in her village to fill in a questionnaire about their local dentist.
These are four of the questions she writes.

1 What s your noune?
2 What iy your date of birth? ..o
%3 Do-yow agree that the local dentist provides an excellent service?
] yes 1 not suwe [] donwt know
4 How many times did yow visit the dentist last yeaw?
[] 0 times []1-3 times [] 3-5 times [ more thouw 4 times

a Explain why each question is unsuitable.
b Re-write questions 2, 3 and 4 to make them suitable for a questionnaire.

2 Sham asks people in his neighbourhood to fill in a questionnaire about diet.
These are two of the questions he asks.

1 How oftenv do-yow bwy junk food?

(\ ] very oftenv [ oftenv ] not very often
2 How many times inv one week do-yow usually eat freshv vegetables?
[] O times [] 1-3 times [] 4-6 times [] 7 or move times

a Give one reason why questionl is unsuitable.
b Give two reasons why question 2 is suitable.

3 Annika is carrying out a survey on the number of hours

students in her school sleep. This is one of her questions: When you are designing a response
‘How many hours, on average, do you sleep each night?’ section, remember that everyone
Design a response section for Annika’s question. must be able to tick a box.

4 Lars is carrying out a survey on the way students in his class
travel to school.

This is one of his questions: ‘What method do you usually use to travel to school?’
Design a response section for his question.

6 Planning and collecting data
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6.3 Using frequency tables

6.3 Using frequency tables

Another way of collecting data is to use a data-collection sheet.
This is a table in which you use tally marks to fill in responses.

For example, you could use this data collection sheet if you were asking students in your class how
many brothers and sisters they had.

Number of 0 1 2 3 4 5 or more
brothers and
sisters

Every time you asked a student, you would put a tally mark in the table.
If the first ten students gave you answers of 0, 2, 1, 2, 1, 2, 2, 3, 5 and 2, your table would look like this.

Number of 0 1 2 3 4 5 or more
brotlgers and / I o ; ;
sisters

Notice that the fifth tally mark is a diagonal line across the previous four. This makes it easier at the end
to add up all the tally marks, as you can count them in groups of five — if you know your tables!

A frequency table is another type of data-collection sheet. It usually has three columns: the first is for
the list of the items you are going to count, the second is for the tally marks and the third is for writing
the total number of tallies, which is the frequency.

(Worked example 6.3)

Here are the grades awarded to 30 students for their science project.

A C D C B B A B B C
D E A A C C C B C D
E D C C B B B B A C

a Put the results into a frequency table.

b How many students had Grade A?

¢ What was the most common grade?

2 Grade Tally Frequency KWhen you draw a frequency\
A HiT- > table, always make sure the
B Hit 1111 9 tally column is quite wide
C HITHIT 10 to make sure all the tallies
D /111 4 will fit.
E Il 2 \ 4

Total: 30

b 5 students  The frequency for Grade A is s.
¢ Grade C The highest frequency is 10, so C is the most common grade.

m 6 Planning and collecting data
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[ @ Exercise 6.3

6.3 Using frequency tables

1 Twenty students were asked to choose their favourite colour out of red (R), blue (B), green (G),
yellow (Y), pink (P) or other (O). The results are below.

R G G B Y G R G R Y
B @) O R B Y R R O P
a Copy and complete the data-collection sheet to show this information.
Red (R) Blue (B) Green (G) | Yellow (Y) Pink (P) Other (O)

Favourite colour

b Which colour was the most popular?

2 The students in one class were divided into three groups, A, B and C.
There were 10 students in each group.
Each member of the group had to answer as many maths questions as they could in 10 seconds.
Here are the numbers of questions that each student answered correctly.

GroupA:2,1,3,2,2,1,2,2,3,4

Group B: 2,2,3,4,0,1,0,1,2,4
Group C:4,0,2,3,2,1,1,1, 1,0

Copy and complete the data-collection
sheet to show the information above.
The scores for the first six students from

group A have been done for you.

3 Thirty students were asked to choose their

favourite subject out of maths (M), science
(S), art (A), history (H) or other (O). The results are below.

S S A
M A M
H H M

S
O
H

Group
A B C
0
1 /
Score 2 1117

3 /

4
M M S H M H
H M M S S M
S S M M M 0

a Copy and complete the frequency table to show this information.

Subject

Tally

Frequency

Maths (M)

Science (S)

Art (A)

History (H)

Other (O)

Total:

b What was the most popular subject?

www.pdfgrip.com
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6.3 Using frequency tables

4 Some people were asked to choose their favourite sport out of football (F), rugby (R), basketball (B),
hockey (H) and tennis (T). The results are below.

RRBE FFHE RTTR, BFTT, RFRH, BRRT

a Draw a frequency table to show this information.
b What is the most popular sport?
¢ How many people were asked?

(<) 5 Mrs Gupta gave her class a spelling test. These are the students’ scores, marked out of 20.
12,19,7,18 15,2,6,20 8,12,10,17 16,12,5,11 13,11,4,9 18,8,16,13 14,19,9,18
a Copy and complete the grouped frequency table. s ~N
In this grouped frequency table
Score Tally Frequency tallies for the scores 1, 2, 3, 4 and 5
15 all go in the first group. Tallies for
_ the scores 6, 7, 8, 9 and 10 all go in
6-10 kthe second group, and so on.
11-15 ~N
16-20 The class interval 16-20 includes
all the scores from 16 to 20
Total: . .
inclusive.
.

b How many students are there in Mrs Gupta's class?

¢ How many students had a score in the class interval 16-20?

d How many students got more than half the spellings correct?
Explain how you worked out your answer.

€ E*%} 6 Jasmine has a spinner with the numbers 1 to 12. She spins the spinner
24 times and records the results. These are the results she gets.

2,1,12,10 2,648 7,6312 511,84 9836 9971 Q i}/ 5
a Draw a grouped frequency table to show this information. / A

Use the groups 1-3, 4-6, 7-9 and 10-12.
b Do you think this is a fair spinner? Explain your answer.

-

You should now know that: You should be able to:

* There are two types of data: primary data and * Decide which data would be relevant to a question
secondary data. and collect and organise the data.

* Primary data is data that you collect yourself. * Design and use a questionnaire for a

* Secondary data is data that has already been simple survey.

collected by someone else. * Design and use a data-collection sheet for a

* You can use a questionnaire or a data-collection simple survey.

sheet to collect data. % Construct and use frequency tables to gather
discrete data, grouped, where appropriate, into

* Afrequency table is a type of data-collection <
equal class intervals.

sheet. The first column is for the list of the items

you are going to count, the second is for the tally % Record and explain your methods
marks and the third is for the frequency. and conclusions.
k * Communicate findings effectively. J

6 Planning and collecting data
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End of unit review

End of unit review

1 In a survey, which units would you use to measure:
a the distance a person can swim in 10 minutes
b the length of time a person takes to have a shower?

2 Would you collect primary data or secondary data to answer the following questions?
a Which countries in the world have active volcanoes?
b What is the favourite fruit of students in your class?

3 Should you carry out a survey or an experiment to collect the primary data for these questions?
a How many times does a dice land on ‘6’ when it is rolled 30 times?
b Who is the favourite sports personality of the students in your class?

4 Tara wants to know if the students in her school like to listen to music. She asks five boys and five
girls from each class. Will the results of her survey give a fair result? Give a reason for your answer.

5 Eira asks people in her village to fill in a questionnaire about their local shop.
These are three of the questions she writes.
a Explain why each question is unsuitable.
b Re-write Eira’s questions 2 and 3 to make them suitable for a questionnaire.

1 What is your age? — ........ccceeevuneee.. years
Q 2 Do yow agree that the local shop has o good selection of produncts?
N L[] agree [ strongly agree [ not suwe
3 How many times do- yow visit the local shop each month? :
[]1-3 times [] 3-6 tumes [16-9 times  [] morethaw 10 times

6 Some people were asked to choose their favourite drink out of tea (T), coffee (C), fruit juice (F)
and water (W). The results are below.
T w F € T W T F C C W W T F C W T W

a Draw a frequency table to show this information.
b What is the most popular drink?

@ 7 Mr Stephens gave his class a mental maths test. On the right are the students’ scores, out of 15.

Score Tally Frequency 12 1 9 7 8 5 12
1-5 5 11 13 11 14 9
6-10 3 8 5 12 9 8
11-15 15 6 4 15 3 10

Total: 9 8 14 | 10 6 13

a Copy and complete the grouped frequency table.

b How many students are there in Mr Stephen’s class?

¢ Can you tell from the frequency table how many students got more than half of the questions
correct? Explain your answer.

6 Planning and collecting data
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The word ‘fraction’ originally comes from the Latin word fractio
which means ‘breaking into pieces. This makes sense as when you
break something up into smaller parts you have fractions of it!

From as early as 1800 BC, the Egyptians were writing fractions.
They used pictures, called hieroglyphs, to write words and numbers.

Here are the hieroglyphs they used for some numbers.

1 2 3 4 5

10 100 | 1000

ne j

The Egyptians wrote all their fractions with a numerator (number
at the top) of 1. To show they were writing a fraction they drew a
mouth picture, which meant ‘part, above the number.

So, <—> meant % and <_> meant ﬁ

i ©

Can you use Egyptian hieroglyphs to write the fraction shaded in
each of these diagrams?

CEI——)

Make sure you learn and
understand these key words:
numerator

denominator

equivalent fraction
simplify

common factor

cancel

simplest form

lowest terms

highest common factor
terminating

recurring

proper fraction

improper fraction
top-heavy fraction

mixed number

divisor

dividend

remainder

You see fractions all the time in everyday life, from signs showing distances, to posters in shops and

recipes in cookery books.

A
Nolton 23/4 miles Sale

1/4 off all prices in
store!

Ingredients

250 g butter
500 g flour

1/, tsp salt
21/; tsp baking powder

3 eggs

In this unit you will learn more about using and calculating with fractions.

n 7 Fractions

www.pdfgrip.com



7.1 Simplifying fractions

7.1 Simplifying fractions

Look at these three rectangles. 1
- - N
In the first rectangle % of the shape is shaded. 4 The number at the top
of the fraction is the
In the second rectangle 2 of the shape is shaded. 2 numerator; the number
8 8 at the bottom is the
denominator.
In the third rectangle % of the shape is shaded. 4 . ~
16

You can see that in all three rectangles the same fraction of the shape is shaded. This shows that

i , % and % are equivalent fractions. You can simplify fractions into equivalent fractions by dividing
the numerator and denominator by the same number. This number must be a common factor of the
numerator and denominator.

+2 +2
4/\2 2/—\1 Simplifying fractions is also called cancelling fractions.
For example = =% and 2 ==
16 8 8§ 4
¥ ¥
+2 +2

When you have simplified a fraction to give the smallest possible numerator and denominator, the
fraction is in its simplest form or lowest terms.

When you simplify a fraction, if you divide the numerator and denominator by their highest common
factor, your answer will be in its simplest form in one step.

(Worked example 7.1 )

a Write the fraction % in its simplest form.

b Cancel the fraction 12 to its lowest terms.

18
a N 2 is the highest common factor of N
A 6 and 10, SO 3 isinits simplest Don’t worry if you don’t know the highest
% = % form. > common factor. Just cancel one step at a
~7 time. You will end up with the same answer.
+2
+2 +3
. ' then A
+6 , , 2 _6 6 _ 2
b ' 6 is the highest common factor of 12 18 - 9 9 — 3
2 _ 2 s ~7 ~7
18 3 and 18, so 2 is in its lowest terms. o .
¥ 3 \_ : 73 y

7 Fractions
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7.1 Simplifying fractions

[ Exercise 7.1

1 Copy and complete these equivalent fractions.

+2 +3 +4 X2 X5 X2
' ' ' A ' '
a i_g b izg C i:g d lzg e i:g f ézﬁ
10 5 12 [ 13 3 [ L1720 7 U
NS 4 NS 4 NS 4 N4 NS 4
+2 +3 +4 X2 x5 X3
2 Write each fraction in its simplest form.
2 15 6 14 22 25
3 10 b33 €9 d 3 ¢ 77 F 2
3 Write each fraction in its lowest terms.
4 12 9 24 24 15
3 % b 35 ¢ d % ¢ 3 F®

4 Copy and complete the equivalent fractions in these spider diagrams.

Bp

5 Each fraction in a pink star has an equivalent fraction in a blue star.
a Match each pink star with the correct blue star.
There should be one blue star left over. Which is it?

;8

100

b Cancel the fraction in the blue star that is left over to its lowest terms.

€ ;:%} 6 Harsha says:

| am thinking of a fraction that is equivalent to % The numerator

is bigger than 20. The denominator is smaller than 5o.

What fraction is Harsha thinking of?

7 Fractions

www.pdfgrip.com



7.2 Recognising equivalent fractions, decimals and percentages

7.2 Recognising equivalent fractions, decimals and percentages

In Unit 3 you saw the connection between decimal numbers and fractions.

Hundreds | Tens | Units o Tenths | Hundredths | Thousandths Remember the decimal
) place-value table.
. i — _1
L0 1w ! 10 100 1000
. . . 1 (" )
The decimal number 0.1 can be written as the fraction i All these decimal
Th al ) he fracti 5 3 numbers are called
e decimal number 0.2 can be written as the fraction i 0.3 as 10 terminating decimals
and so on. because they come to
o - 1 5 15 an end.
Similarly, 0.01 can be written as 100° 0.05as 7555 0-15as 155 and so on. L )

To write a terminating decimal as a fraction, follow these steps.

o Write the number in the place-value table and look at the value (tenths, hundredths, ...)
of the last digit.

 Write this value as the denominator of your fraction.

Write as the numerator the digits that come after the decimal point.

o Cancel the fraction to its simplest form.

(Worked example 7.2A)

Write the following decimal numbers as fractions in their simplest form.
a o.7 b 0.26 C 0.045
a 0.7 = % The 7 is in the tenths column of the place value table. % cannot be cancelled.
b 0.26 = % The 6 is in the hundredths column of the place-value table.

26 _ 13 26 i

106 ~ 50 Too Can be cancelled by dividing 26 and 100 by 2.
C 0.045 = 1;;% The 5 is in the thousandths column of the place-value table.

5 =_9 45 ividi
— = — T can be cancelled by dividing 45 and 1000 by 5.

7 Fractions
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7.2 Recognising equivalent fractions, decimals and percentages

Percentages can be written as fractions with a denominator of 100, as the

< > 3 > 1
words ‘per cent’ mean ‘out of 100’ 8% = % , 14% = %

You need to be able to recognise equivalent fractions, decimals and

percentages.
The diagram shows the ones that are most commonly used.

Learn these and it will help you answer all sorts of questions in the future!

0.25 0.5 0.75
0 0.1 0.2 0.3 0.4 0.6 0.7 0.8 0.9 1
0 1 1 1 3 2 1 3 7 3 4 2 1
A I A A
0 10% 20% 30% 40% 60% 70% 80% 90% 100%
25% 50% 75%
(Worked example 7.28)
a Write the following percentages as fractions. i 5% ii 83%
b Write 20% as: i a fraction ii a decimal.
a is5%-= % 5 per cent means 5 out of 100.
% = % % can be cancelled by dividing 5 and 100 by 5.
e o o _ 83 83
ii83% = {55 83 per cent means 83 out of 100 ;5 cannot be cancelled.
B i20%= % 20% is a commonly used percentage, 20% as a fraction is 1oy = %
ii 20% = 0.2 20% as a decimal is 0.2.
1 Write these decimal numbers as fractions in their simplest form.
a 0.3 b 0.9 c 0.2 d 0.6 e 0.8
f 017 g 0.35 h 0.84 i 0.07 j 0.04
k 0.139 l 0.125 m 0.826 n 0.042 o 0.006
2 Write these percentages as fractions.
a 9% b 27% ¢ 81% d 69% e 11%

7 Fractions
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7.2 Recognising equivalent fractions, decimals and percentages

3 Use the numbers from the box to complete the following. )
You can only use each number once. 10
You should have no numbers left at the end.

a 05=[ b %:D c L1=75%
d 01=0] e 12%="_ f L1=[]

4 In the game of dominoes players lay out their dominoes end to end.
The touching ends must be the same number, even if it is not in the same form.
For example these three dominoes could be arranged like this.

80% % 50% 0.3 0.12

[G,1E

1
02 | 19 || 01 |70% || 0.7 | Ty

AN

% is the same as 0.1. 70% is the same as 0.7.

Work out how to arrange these ten dominoes, end to end.

30%

U=
[$21[8M]
No)

IN[SH)

0.9

Ul

50%

0.2

s [—=

75%

618}

25% | 0.6 04 | 04

40% | 3 08 | 0.1

€ E"%> 5 In a maths test, Archie got % of the questions wrong.

a What was Archie’s percentage score?
b Explain why it is not possible to work out his actual score.

7 Fractions
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7.3 Comparing fractions

7.3 Comparing fractions

There are several different ways that you can compare two fractions. One way is to use diagrams
like these.

In the first rectangle % is shaded. ‘ | | ‘

In the second rectangle i is shaded. ‘ | | | |

i is smaller than %, sO you write ;4 <

[u—

You can see that Remember that < means ‘is smaller

1 1 1 1 or less than’ and > means ‘is greater
Or you can say that 3 s bigger than 4> SO you write = > 7. or more thar.

W[~

Another way to compare two fractions is to use your calculator.

Take the fraction % . To change % into a decimal, work out 1 + 3. The answer is 0.33...

0.33... is called a recurring decimal. The three dots at the

You can also write 0.33... as 0.3. The dot
end show that the number goes on for ever.

above the 3 shows that the number is

So § =033... recurring.
Now do the same to i . To change i into a decimal, work out 1 + 4. The answer is 0.25. So i =0.25.
You can now compare the decimal numbers. 0.25 is smaller than 0.33... so you can write i < % .
( Worked example 7.3 )
a i Write the fractions 3 and Z in the correct positionsonthis | [ [ [ [ [ [ [ |
number line. g 0 1

ii Which is the larger fraction?
b Use your calculator to work out which is the smaller fraction out of % and

w(N

a i | | | | | The black lines show the eighths and the red lines show the
0 1 T | [ | [ quarters.
0 3 7 1
4 8
ii % is the larger. % is closer to 1 than % so is the bigger of the two.
b =3+5=0.6 Divide the numerator by the denominator.
=2+ 3 = 0.66... Write down the first two decimal places then ... to show

the decimal carries on.

Ulw W »ilw

is the smaller.

7 Fractions
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7.3 Comparing fractions

| @ Exercise7.3

1 a Copy the number line.

Write the fractions 1 5 and 2 5 in the correct positions on the number line.

b Which is the larger fraction?

2 a Copy the number line. (|) HEEEEEEN {

Write the fractions 4 5 and 10 in the correct positions on the number line.

b Which is the larger fraction?

3 In each part of the question copy the shapes, then:
« shade in the fraction that is shown next to each shape
« write down which is the smaller of the two fractions.

a b
5 10

3
8

oo | W

N | —

=

1 1
3 2

4 Use your calculator to work out which is the larger of the two fractions in each pair.

1 S5 13 2 3
a and 0l b 3 and 5 C s l and 2 1% d 2 and 2

5 Write the symbol < or > between each pair of fractions.
a3 7 b 2 3 c 7 11 48 12

4 8 57 15 = 25 11 = 15

@ 6 ‘% is bigger than % because 8 is bigger than 7. Is this correct? Explain your answer.
€ E"%} 7 This is part of Roman’s homework. Is he right? Explain your answer.

Question Which is lawger, -2 31 % ?

4
6 = - = i =
\Solutbow 35 =6+31=019 5 =9:47=019

Neither iy larger as they awre both the same sige.

@ 8 Hassan says: ‘T am thinking of a fraction. My fraction is bigger than % but smaller than %

When I divide the numerator by the denominator I get an answer of 0.533.
What fraction is Hassan thinking of?

7 Fractions
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7.4 Improper fractions and mixed numbers

7.4 Improper fractions and mixed numbers

In a proper fraction the numerator is smaller than the denominator. | An improper fraction is sometimes

Example: 2 called a top-heavy fraction.
3
An improper fraction can be
In an improper fraction the numerator is bigger than the written as a mixed number.

denominator. Example: 4

An improper fraction can be written as a mixed number. A mixed number contains a
whole number and a fraction.

( Worked example 7.4 )

a Write the fraction shaded in this diagram as: ‘ | | | | | | | | ‘

i a mixed number ii an improper fraction.
b i Write 5 as a mixed number. ii  Write 4% as an improper fraction.
2
a i 1% 1 complete rectangle and % of the second rectangle are shaded.
i % % from the first rectangle and % from the second gives a total of

5 quarters or %

b i %: 2% % is 5 halves. 4 halves makes 2 whole units and there is 1 half left.
ii 4% =% Change 4 whole units into thirds: 4 x 3 = 12 so there are 12 thirds.

Then add the extra 2 thirds: 12 + 2 = 14 thirds.

[ Exercise 7.4

1 Write down the fraction shaded in each of these diagrams as:

i amixed number ii an improper fraction.
a b AVANVAVANVAVANVAVAN
d I e f O OO Opo O

2 Write each improper fraction as a mixed number. a % b % c g

3 Write each mixed number as an improper fraction. a 4% b 2% c 4%

CZ<) 4 Sitamade 5 cakes for a birthday party. She cut each cake into 12 pieces.

At the end of the party there were 7 pieces of cake that had not been eaten.
Write the amount of cake that was eaten as:

a a mixed number b an improper fraction.

m 7 Fractions
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7.5 Adding and subtracting fractions

7.5 Adding and subtracting fractions

To add or subtract fractions you want the denominators to be the same.

When you add or subtract fractions follow these steps.

o If the denominators are the same, simply add or subtract the numerators. Once the denominators

o If the denominators are different, write the fractions as equivalent are the same, add the
fractions with the same denominator, then add or subtract the numerators. | numerators but do not

« Cancel your answer to its simplest form. add the denominators.

o If your answer is an improper fraction, write it as a mixed number.

( Worked example 7.5 )

Work these out. a %—% b %+% c %+%
a % =% The denominators are the same, so simply subtract the numerators.
b 7T+5 = % The denominators are the same, so simply add the numerators.
%:1§ % is an improper fraction, so re-write it as a mixed number.
1% =1% Finally, cancel the % to its simplest form.
C %+% = %4.% The denominators are not the same so change the % into %
52_2 :% The denominators are now the same, so add the numerators.
%= 1% % is an improper fraction, so re-write it as a mixed number.

CETD

1 Work these out.

1,2 3,3 5 2 8 4
agz+ts b+ 37 d35-3
2 Work out these additions. Write each answer in its simplest form and as a mixed number.
3,3 3,7 9 | 7 11 , 5
4"y b 3+3 “10%10 d 14+

3 Work out the answers to these additions.
Write each answer in its simplest form and as a mixed number.
4 13 5,11
35t P §tu €77 d %18
4 Mia adds together two proper fractions. The fractions have different denominators.

2.

She gets an answer of 1 3

Write down two fractions that Mia may have added.

7 Fractions
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7.6 Finding fractions of a quantity

7.6 Finding fractions of a quantity

You work out a unit fraction of a quantity by dividing the quantity by the denominator of the fraction.
Example: To work out % of 18 cm, divide 18 cm by 3. So % of 18cm=18+3=6cm.

To work out a more complicated fraction such as %, divide the quantity by the denominator and then
multiply your answer by the numerator.

Example: To work out % of 18 kg, you divide 18 kg by 3, then multiply by 2.

18+3=6,6x2=12.80%0f18kg=12kg.

(Worked example 7.6)
Work these out. a

of 15 cm b % of 20 kg

W=

If you can’t work out part ¢ in your
head, use a written method or a
x 105 calculator.

N[

a 15 + 3 =5 cm Divide the quantity (15 cm) by the denominator (3).
b 20+5=4 First of all find % by dividing the quantity (20 kg) by the denominator (s).

4 x 2 =8kg  Then multiply the answer by 2 to find %

‘Of and ‘x’ mean exactly the same

8 o = : .1 5o
¢ 105 + 7 =15  First of all find 7 by dividing the number thing, so use the same method.

(105) by the denominator (7).

15 x 4 = 60 Then multiply the answer by 4 to find % (There are no units in this answer.j

CETED

1 Work these out mentally.

a 1 ofs$s b 1 of18km c 4x18 d 3 x28
2 6 9 7
2 Use a written method or a calculator to work these out.
a 2 of $182 b 4 of 195miles ¢ 2 x192 d 13 x345
7 13 8 1
3 Which of these cards is different from the others? 4 2 9
E . 28 X 27 X £ 26 X =
xplain your answer. 13

(7<) 4 Atarugby match in the Ellis Park Stadium in Johannesburg there
were 58 476 rugby fans.

% of the fans were supporting South Africa. The rest were

supporting Australia.

How many fans were supporting Australia? How can you tell if your
answer is likely to be correct?

m 7 Fractions
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7.7 Finding remainders

7.7 Finding remainders

When you are working out a division, the number you are dividing by is called the divisor and the
number you are dividing into is called the dividend.

Example: In the division 163 + 12, 12 is the divisor and 163 is the dividend.

When the answer to a division is not an exact whole number, there
will be a remainder.

You can check this answer using
inverse operations like this:

Example: 163 + 12 = 13 remainder 7 12 x 13 = 156, 156 + 7 = 163
The remainder can be written as a fraction of the divisor. ~ ~
Example: 163 + 12 = 13% You can think of this as changing
When you are solving a problem and you have a remainder, you an m;proper IfTracF|on to a mixed
may need to decide whether to round up or down. Whether you number (see Topic 7.4).
. . 163 _ 7
round up or down depends entirely on the question. s = =135 )
(Worked example 7.7)
a Work out these divisions. Write the remainders as fractions.
i 16 +3 ii 90+ 38
b Raul shares 50 sweets equally between his 3 children.
How many sweets do they each get?
¢ 276 children are going on a school trip by bus. Each bus holds 48 children.
How many buses do they need?
a i 5% 16 + 3 = 5 remainder 1
i 112 = 111 + 8= i ; 2 1
ii 112 114 90 + 8 = 11 remainder 2; < cancels to 4
b 5o + 3 = 16 remainder 2 Here you have to round down so they have 16 sweets each
16 sweets each There are not enough sweets for them to have 17 each.
C 276 + 48 = 5 remainder 36 In this question you have to round up so they can take everyone on
6 buses are needed. the trip. 5 buses would not be enough for everyone.
(4 Exercise 7.7
1 Work out these divisions. Write the remainders as fractions.
a 19+7 b 35+11 c 41 +6 d 65+9
2 Work out these divisions. Write the remainders as fractions in their simplest form.
a 6+4 b 20+8 cC 26+6 d 38+10
e 50=+12 f 33+9 g 55+15 h 52 +20
3 Angel uses this method to work out some harder Questions Work out 257 + 3
divisions. Use Angel’s method, or a similar )
method of your own, to work these out. % Solution ; %5 remainder 2
a 225+4 b 363+5 C 373+3 3)257
d 447 +6 e 758 +8 f 920+ 12 257 + 3 = 5%
7 Fractions
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4

@D ¢
@ 7

You should now know that:

*
*

*

*

*

Finding remainders

Ethan uses his calculator to work out some
harder divisions. This is the method he uses.
Use Ethan’s method to work these out.

a 558 +12 b 342 +24 c 895+ 25
d 88223 e 85213 f 767 +17

Eleri has 97 cents credit
on her mobile phone.

It costs her 6 cents to send
a text message.

How many text messages
can Eleri send?

Explain how you worked
out your answer.

I\

Questiony Wovk out 778 + 15

Solutionn 778 + 15 =51.866...
15 goes into- 778, 51 times
15 x 51 =765
778 - 765 = 13 (remainder)

- 5713
Answer = 5115

S s o

S i B antie, o

Mrs Gupta has 250 sweets to share among her class of 32 children.
Each child gets the same number of sweets. Mrs Gupta keeps the sweets that are left over.

How many sweets does Mrs Gupta keep?

Use an inverse operation to check your answer.

A farmer can fit 12 bales of hay on his trailer.

He has 187 bales of hay to move.

How many trips will he have to make with his trailer?

Use a method of your own choice to check your working.

Equivalent fractions are equal.

When a fraction is in its simplest form, it cannot
be cancelled further.

To write a fraction in its simplest form you divide
both the numerator and denominator by the
highest common factor.

A terminating decimal is a decimal that comes to
an end.

Arecurring decimal is a decimal that goes on
forever.

In a proper fraction the numerator is smaller than
the denominator.

In an improper fraction the numerator is bigger
than the denominator.

A mixed number contains a whole-number part
and a fractional part.

You can only add and subtract fractions when the
denominators are the same.

Finding a fraction of a quantity is the same as
working out the fraction x the quantity.

When the answer to a division is not an exact
whole number, you can write the remainder as a

\ fraction of the divisor.

You should be able to:

*
*

*

Simplify fractions into equivalent fractions.

Cancel a fraction to its lowest terms or
simplest form.

Write a terminating decimal as a fraction.
Write a percentage as a fraction.

Recognise commonly used equivalent fractions,
decimals and percentages.

Compare fractions, using diagrams or a calculator.

Write improper fractions as mixed numbers and
vice versa.

Add and subtract fractions when the
denominators are the same.

Add and subtract fractions when one denominator
is a multiple of the other.

Find fractions of quantities and whole numbers.

Write the answer to a division as a mixed number,
when the answer isn’t a whole number.

Round an answer up or down when solving a
problem involving remainders.

Solve word problems in context.
Work logically and draw simple conclusions.

J

m 7 Fractions
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End of unit review

End of unit review

1 Write each fraction in its simplest form. a % b % c %—2
2 Copy and complete the table.
Fraction | Decimal Percentage Fraction | Decimal Percentage
a 0.5 b 1
25% >
e 0.1 d e
f 90%
g| 3 3
4 h =
3 Write the symbol < or > between these: a % ] 15—1
4 a Write 3% as an improper fraction. b Write 35_2 as a mixed number.

@ 5 Emmy made four apple pies for a party. She cut each pie into eight pieces.

DODD

At the end of the party there were three pieces of apple pie that had not been eaten.
Write the amount of apple pie that was eaten as:
a mixed number b an improper fraction.

6 Work out the answers to these additions and subtractions.
Write each answer in its simplest form.

5.3 b 4,1 c 8_2 d 11,3
979 15715 973 1274

7 Work these out mentally.
a %0f$12 b %onlkg c %x24 d 4 x30

8 Use a written method or a calculator to work these out.

a %0f$336 b gof168mg c %xzw d %xzss

€ E"%} 9 In the New York marathon there were 45 360 runners.

% of the runners were women. How many of the runners were men?

10 Work out these divisions. Write the remainders as fractions in their

simplest form. a38+5 b 42+38
€ é’%} 11 Aiden has $135 to spend on DVDs. Each DVD costs $16. DVDs
a How many DVDs can he buy? only $16 each!

b How much money will he have left?
Use a method of your own choice to check your working.
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8 Symmetry

Throughout history, symmetry has played a major part in people’s
everyday life.

Granada is a city in the south of Spain. It is the capital of the

province of Andalusia. The Alhambra Palace in Granada is full of
symmetrical designs.

It was built in the thirteenth century and, although it was
originally designed as a military area, it became the residence of
royalty and of the court of Granada.

You can see symmetry everywhere you look, from the design of
the gardens and buildings to the tile patterns on the walls.

Look around you at gardens, buildings, windows and tile designs
and see how many symmetrical patterns you can see. They are
everywhere!

In this unit you will look at the symmetry of shapes and patterns.

www.pdfgrip.com
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Make sure you learn and

understand these key words:

2D shape

square

rectangle
parallelogram
rhombus

kite

trapezium

scalene triangle
isosceles triangle
equilateral triangle
right-angled triangle
side

parallel

equal

angle

solid shape

3D shape

cube

cuboid
square-based pyramid
triangular-based pyramid
triangular prism
cylinder

cone

sphere

face

edge

vertex (vertices)
symmetrical

line of symmetry
rotational symmetry
order




8.1 Recognising and describing 2D shapes and solids

8.1 Recognising and describing 2D shapes and solids

You need to be able to recognise and describe 2D shapes and solids.

These are some of the 2D shapes that you should know.

Quadrilaterals :

square rectangle parallelogram rhombus kite trapezium

Triangles ‘

scalene triangle isosceles triangle equilateral triangle right-angled triangle

You should be able to use the words sides, parallel, equal and angles ] [

to describe 2D shapes.
Look at the rectangle to the right.

You can see that all the angles are right angles (90°). = =
You can also see that opposite sides are both equal in length and parallel.
These are the solid shapes that you should know. r A

Solid shapes are also
called 3D shapes,
@ S as they have three

dimensions: length,

cube cuboid square-based pyramid triangular-based pyramid width and height.
triangular prism cylinder cone sphere . )
gular p 4 P Vertices are corners

You should be able to use the words faces, edges of the shapes. Each

and vertices to describe solid shapes. corner is a vertex.

Look at the triangular-based pyramid to the right. ~

You can see that it has 4 faces, 6 edges and 4 vertices. The mathematical name
for a triangular-based
pyramid is tetrahedron.

(Worked example 8.1)

Write down the name of the shape that is described below.

a ‘l am a 2D shape. | have four sides that are all the same length. My opposite angles are the same size
but | have no right angles.’

a Rhombus The sides are the same length, so it could be a square or a rhombus. As the opposite
angles are not 9o° it is not a square. Opposite angles are equal so it is a rhombus.

8 Symmetry
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8.1 Recognising and describing 2D shapes and solids

( Exercise 8.1

1 Copy and complete the table to show a description of the 2D quadrilaterals.

The parallelogram has been done for you.

Four equal | Two pairs of One pair Two pairs All aneles One pair of Two pairs
Quadrilateral ' &4 pair of parallel of parallel ? opposite of opposite
sides equal sides . . 90
sides sides angles equal | angles equal

Square
Rectangle
Parallelogram 4 v v
Rhombus
Kite
Trapezium

2 Write down the name of each 2D shape that is described.
a ‘I have three sides. All my angles are different sizes and all my sides are different lengths’
b ‘T have four sides. Two of my sides are the same length. The other two sides are the same
length. Opposite sides are different lengths. Two of my angles are the same, but the other two
are different.’

3 This card has an isosceles triangle and a circle drawn on it.

im0

The card is turned three times. Copy the diagram and draw the missing triangle on each of the cards.

4 Copy and complete the table to show a description of the 3D solids.
The cone has been done for you.

Solid Number of faces Number of edges Number of vertices

Cube
Cuboid
Square-based pyramid

Triangular-based pyramid 4 6 4

Triangular prism

Write down the name of the solid shape that is being described.
‘When you cut me in half, the number of faces on one of my halves is double the number of faces
that I started with.

Which two solid shapes can be joined together to form a
new shape that has three faces, two edges and one vertex? Vertices is the plural of vertex, so

one vertex means one corner.

8 Symmetry
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8.2 Recognising line symmetry

This trapezium is symmetrical.

It has one line of symmetry.

You use dashed lines to show lines of symmetry on a shapes.

If you fold a shape along a line of symmetry, one half of the shape
will fit exactly on top of the other half.

( Worked example 8.2 )

How many lines of symmetry does each of these shapes have?

> L

a 2 This shape has a vertical line of symmetry and a

line of symmetry.

b o This shape has no lines of symmetry.

( Exercise 8.2

1 Each of these shapes has one line of symmetry.

8.2 Recognising line symmetry

Copy the shapes and draw the lines of symmetry on your diagrams.

a'b~ CQ d(

2 Each of these shapes has two lines of symmetry.

Copy the shapes and draw the lines of symmetry on your diagrams.
- e Q

3 Write down the number of lines of symmetry for each of these shapes.
O

4 Copy and complete the table for these triangles. The first one is done for you.

a

a

a b
Y

=

d

__

R

www.pdfgrip.com
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Isosceles | Equilateral | Scalene G | G O

angled | symmetry

a v v/ 1
b
C
d
e
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8.2 Recognising line symmetry

5 Here are some road signs.

In part b the lines

of symmetry are not
horizontal or vertical
but are diagonal, at
an angle, as shown.

B> @[>
B>

o

AN
o

a
o

N

Copy and complete the table to record their lines of symmetry.

Parts a and b have been done for you.

Type of line symmetry alblc|/d|e|f|g|h|i|j|k|{l m|nfo|p|q|T
Horizontal line of symmetry
Vertical line of symmetry 4
Diagonal line of symmetry v

No lines of symmetry

6 In each diagram the dashed blue lines are lines of symmetry.

Copy and complete each diagram.
a |

b

- 7 Copy these patterns onto squared paper.

a Add one blue square to each pattern to make a new pattern that has a line of symmetry.
b Draw the line of symmetry onto each of your patterns.
¢ Write down whether each line of symmetry is a horizontal, vertical or diagonal line of symmetry.

€ E":gi) 8 Sofi has a box of tiles.
All the tiles have the same pattern.

This is what one of the tiles looks like.

Sofi uses four of the tiles to make a square pattern that has four lines of symmetry.
Draw two different patterns that Sofi could make.

m 8 Symmetry
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8.3 Recognising rotational symmetry

8.3 Recognising rotational symmetry

A shape has rotational symmetry if it can be rotated about a point to another position and
still look the same.

The order of rotational symmetry is the number of times the shape looks the same in one full turn.

A rectangle has rotational symmetry of order 2. This button has rotational symmetry of order 4.

N, 00
] oo
N

(Worked example 8.3 )

Write down the order of rotational symmetry of each of these shapes.
a b S\
] [ J

a Order 2 The parallelogram looks the same after a half-turn and a full turn, so has order 2.
b Order 1 The trapezium only looks the same after a full turn so has order 1.

[ Exercise 8.3

1 Write down the order of rotational symmetry of these shapes.

a O Il
o A

@ |
2 Sort these cards into their correct groups.
Each group must have one blue, one green and one yellow card.

A Scalene
Rectangle a  Order of triangle
rotational
symmetry is 3
R b Order of
Equilateral rotational
triangle symmetry is 2

-
rotational

symmetry is 1

8 Symmetry
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8.3 Recognising rotational symmetry

3 Write down the order of rotational symmetry of each of these road signs.

O|® A

i k |

b c d e f
h

o/|@
/M *|® DO

4 Copy this table.

Number of lines of symmetry
0 1 2 3 4

Order of rotational
symmetry

O [N | —
f)

Write the letter of each of the shapes below in the correct space in the table.
Shape a has been done for you.

2 b); > {E; I <
e D f ﬁ g g h F
g 5 Samir has five red tiles and four white tiles.

Draw two different ways that Samir could arrange these tiles so that he has
a shape with an order of rotational symmetry of 4.

(7<) 6 Alexis making a pattern by colouring squares.
This is what he has drawn so far. He has coloured seven squares.

Make two copies of the diagram.

a In the first diagram, colour one more square so that the new pattern
has rotational symmetry of order 2.

b In the second diagram, colour five more squares so that the new pattern
has rotational symmetry f order 4.

m 8 Symmetry
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8.4 Symmetry properties of triangles, special quadrilaterals and polygons

8.4 Symmetry properties of triangles, special quadrilaterals and

polygons

You should know these symmetry properties of triangles, quadrilaterals and some regular polygons.

A scalene triangle has:
« different length sides
« different size angles

An isosceles triangle has:
+ 2 sides the same length
* 2 angles the same size

An equilateral triangle has:
+ all sides the same length
+ all angles the same size

3 * no lines of symmetry * 1 line of symmetry * 3 lines of symmetry
bé’ + order 1 rotational symmetry. [+ order 1 rotational symmetry. [+ order 3 rotational symmetry.
2
A square has: A rectangle has: A rhombus has:
« all sides the same length + 2 pairs of equal length sides + all sides the same length
* 2 pairs of parallel sides + 2 pairs of parallel sides * 2 pairs of parallel sides
+ all angles 90° + all angles 90° * opposite angles equal
* 4 lines of symmetry + 2 lines of symmetry + 2 lines of symmetry
+ order 4 rotational symmetry. [+ order 2 rotational symmetry. |+ order 2 rotational symmetry.
Epaw t—
1 [ 1 ]
A parallelogram has: A trapezium has: An isosceles trapezium has:
" * 2 pairs of equal length sides + different length sides * 2 sides the same length
Té * 2 pairs of parallel sides + 1 pair of parallel sides + 1 pair of parallel sides
% * opposite angles equal + different-sized angles * 2 pairs of equal angles
= * no lines of symmetry * no lines of symmetry * 1 line of symmetry
E + order 2 rotational symmetry. [+ order 1 rotational symmetry. [+ order 1 rotational symmetry.
- AN £
A kite has:
* 2 pairs of equal length sides
* no parallel sides
* 1 pair of equal angles
* 1 line of symmetry
+ order 1 rotational symmetry.
" A regular pentagon has: A regular hexagon has: A regular octagon has:
S + 5 sides the same length * 6 sides the same length + 8 sides the same length
2 * 5 lines of symmetry * 6 lines of symmetry + 8 lines of symmetry
° + order 5 rotational symmetry [+ order 6 rotational symmetry |+ order 8 rotational symmetry
e * 5 angles the same size. * 6 angles the same size. + 8 angles the same size.
1| @ & <
o
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8.4 Symmetry properties of triangles, special quadrilaterals and polygons

(Worked example 8.4)

a ‘| am a quadrilateral with one line of symmetry and rotational symmetry of order 1.
| have two pairs of sides of equal length, no parallel sides and one pair of equal angles.
What shape am [?’

b Describe the similarities and differences between a square and a rhombus.

a Kite One line of symmetry and rotational symmetry of order 1 could be a kite
or an isosceles trapezium. The other information tells you it could only
be a kite.

b All sides the same length Opposite angles in a square are equal, but they are all 9o°.
This is not the case in the rhombus. They also have different symmetry

properties.
Similarities Differences
Opposite angles are equal All angles in a square are 90°.

This is not the case for a rhombus.

All sides the same length A square has four lines of symmetry.
A rhombus has no line symmetry.

Two pairs of parallel sides A square has order 4 rotational symmetry.
A rhombus has order 2 rotational symmetry.

[ Exercise 8.4,

1 Name the shapes that are being described.
a ‘I have three sides that are all the same length.
I have three equal angles.
I have three lines of symmetry and rotational symmetry of order 3.
b ‘T have four sides.
I have one line of symmetry and rotational symmetry of order 1.
Two of my angles are equal.
I have two pairs of equal length sides.
¢ ‘I have six sides.
All my sides are the same length.
I have six lines of symmetry and rotational symmetry of order 6.

2 Describe the similarities between a rectangle and a parallelogram.
Describe the differences between an isosceles trapezium and a kite.

4 Match each description with the correct shape from the box.

‘T have five lines of symmetry and order 5 rotational symmetry.
‘T have no lines of symmetry and order 2 rotational symmetry.
‘T have one line of symmetry and order 1 rotational symmetry. rectangle scalene triangle
‘T have eight lines of symmetry and order 8 rotational symmetry.  regular octagon

‘T have no lines of symmetry and order 1 rotational symmetry.

‘T have four lines of symmetry and order 4 rotational symmetry’

‘T have two lines of symmetry and order 2 rotational symmetry.

m 8 Symmetry

square isosceles triangle

regular pentagon parallelogram

mQ o o0 T
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8.4 Symmetry properties of triangles, special quadrilaterals and polygons

5 Put each shape through this classification flow chart.
Write down the letter where each shape comes out.

One line of
Symmetry?

Rotational
symmetry
order 2?

a trapezium b square ¢ scalene triangle y
d rectangle e rhombus f isosceles triangle 8 A B
6 A, Band C are three points on this grid. Z
D is another point on the grid. 5
When D is at (7, 4) quadrilateral ABDC is a square. 4 €
a Point D moves so that quadrilateral ABCD is a parallelogram. 3
What are the coordinates of point D? 2
b Point D moves so that quadrilateral ABDC is a kite. (1)
Write down two possible sets of coordinates for the point D. 0123 45¢678°"
\
You should now know that: You should be able to:
* To describe 2D shapes you need to use the words * ldentify and describe 2D shapes.
‘sides’, ‘parallel’, ‘equal’ and ‘angles’. * Draw 2D shapes in different orientations.
* To describe solid or 3D shapes you need to use * Recognise and describe common solid or
the words ‘faces’, ‘edges’ and ‘vertices’. 3D shapes.
* Ifyou fold a shape glopg a line of symmetry, one * Recognise line symmetry in 2D shapes
half of the shape will fit exactly on top of the and patterns.
other half.

* Draw lines of symmetry and complete patterns
* The order of rotational symmetry is the number of with two lines of symmetry.

times the shape looks the same in one full turn. X Identify the arder of rotational symmetry.

* You can describe triangles, quadrilaterals
and polygons by using their side, angle and
symmetry properties.

* Name and identify side, angle and symmetry
properties of special quadrilaterals and triangles
and regular polygons with five, six and eight sides.

* Recognise and use spatial relationships in two
and three dimensions.

% Draw accurate mathematical diagrams.

N\ %

8 Symmetry
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End of unit review

End of unit review

1 Write down the name of the 2D shapes that are being described.
a I have three sides. Two of my angles are the same size and two of my sides are the same length.
b I have four sides. Two of my sides are the same length. The other two sides are the same length.
All of my angles are 90°.

2 Write down the names of each of the solid shapes that are being described.
a I have four triangular faces and one square face. I have five vertices and
eight edges.
b I have two triangular faces and three rectangular faces. I have six
vertices and nine edges.

3 This card has a trapezium and a circle drawn on it.
The card is turned three times.

) = 0 =

Copy the diagram and draw the missing trapezium on each of the cards.

4 Write down the number of lines of symmetry that each of these shapes has.
a % b ] c @ d m

5 In each diagram the dashed blue lines are lines of symmetry.
Copy and complete each diagram.

a ‘ b \

| |
I N S A
| |
f }

6 Write down the order of rotational symmetry of the shapes in question 4.

7 Write a sentence to describe a regular hexagon. sides lines of symmetry
You must use the words in the box. equal order of rotational
(74> 8 Diya has four blue, four white and one yellow tile. Y UIEL

EEEN L

Draw two different ways that Diya could arrange these tiles so that

she has a shape with rotational symmetry of order 2.

@ 9 A and B are two points on this square grid.

C is another point on the grid.

When Cis at (3, 6) triangle ABC is a scalene triangle.

a Point C moves so that triangle ABC is an isosceles triangle.
Write down two possible sets of coordinates for the point C.

O»—‘l\.)‘.»>$>u10\\IQO\<

b Point C moves so that triangle ABC is a right-angled isosceles triangle.

Write down two possible sets of coordinates for the point C.

m 8 Symmetry
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O Expressions and equations

An equation contains letters and numbers and it must have an
equals sign.

An expression can contain numbers and letters, but it does not
have an equals sign.

For example, 3x + 2 = 8 is an equation, whereas 3x + 2 is an expression.

The equals sign, =, that we use today, was invented by a
mathematician called Robert Recorde.

Robert Recorde.

Robert Recorde was born in Tenby in Pembrokeshire in
1510. He studied medicine at university and went on to
work as a doctor.

Throughout his life he wrote many mathematical
textbooks in the order in which he thought they should
be studied. He wrote all these books in English, instead
of Latin or Greek, as he wanted them to be available to
everyone. He also used clear and -
simple expressions to try to make them easy to follow.
In 1557 he wrote The Whetstone of Witte and it is in this
book that he used the modern equals sign (=) for the
first time. Other mathematicians were using the letters
ae or oe or two vertical lines, ||, to mean equals.

Today Tenby is a bustling holiday town on the coast of
West Wales. Little do the holidaymakers know, while
they enjoy an ice cream on the beach, that they are in
the place where the inventor of the equals sign was born!

In this unit you will learn more about expressions and
equations, and how to solve them.

www.pdfgrip.com

Make sure you learn and
understand these key words:

equation
expression

like terms

simplify
collecting like terms
brackets

expand

solve

inverse operations
solution

\change side, change sign
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9.1 Collecting like terms

9.1 Collecting like terms

Here are two different bricks.

The length of the red brick is x. NG —
The length of the blue brick is y. H
When you join together three red bricks, the total length is 3x. < >==—=>="— .

When you join together two blue bricks, the total length is 2y.  p———

-+t

When you join together three red bricks and two blue bricks

y + y =2k
the total length is 3x + 2. [ Y Y A R
You can add, subtract or combine like terms. -~
x + x + x y + y  =3x+2
You cannot combine terms that contain different letters.
You can simplify an expression by collecting like terms. Like terms are terms that contain

This means that you re-write the expression in as short a the same letter.

way as possible.

(Worked example 9.1 )
Simplify each expression.
a 2x+3x b 7y-2y C 4p+3q+2p-gq d 5t+7-3t+3
a 2x+ 3x=5x 2x and 3x are like terms, so add them to get 5x.
b 7y-2y=5y 7y and 2y are like terms, so subtract to get 5y.

C 4p+3q+2p-q=6p+2q 4p + 2p = 6p and 3q - q = 2q, but 6p and 24 are not like terms so
you cannot simplify any further.
d 5t+7-3t+3=2t+10 5t - 3t = 2tand 7 + 3 = 10, but 2t and 10 are not like terms so you

cannot simplify any further.

1 Erik has yellow, green and blue bricks. = C—] Il [
The length of a yellow brick is a. a b c
The length of a green brick is b.
The length of a blue brick is c.
Work out the total length of these arrangements of bricks.
Give your answer in its simplest form.

a | | | | | b m—

? ?
| SO I B S— d T T

? ?
€ [T T f s

8 :
2 Simplify each of these.

a x+x+x+x+x b 2y+4y ¢ 5d+3d d 6r+3t+4¢
e 8g+5¢+¢g f 9p+p+6p g 7w—4w h 8n—-n
i 9b-5b j 6f+2f-3f k 9+j-7j | 8k—5k-2k

=
m, 9 Expressions and equations
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9.1 Collecting like terms

3 Inan algebraic pyramid, you find the expression in each block by adding the expressions in the two
blocks below it.
Copy and complete these pyramids.

a 5x+ x=6x b 12p Start by working

6x 4—/ | — out 12p—8p

3x 5x X

7p

4 Simplify these expressions by collecting like terms.

a 2a+3a+5b b 3c+5c+2d+d C 4x+5y+3x+2y

d 7h+8¢g+2h+g e 4t+1+3t+9 f 6m—2m+7n-3n

g 10g-59+17-9 h 6t+3v—4t+v i 9k+5f—3k-2f

j 7r4+2s+3t—2r+s+2t k 11g+6y+9-3y—7 l 12+6h+8k—6—-3h+3k

5 Write each expression in its simplest form. ~ ~N

The first one is done for you. 2ab and 3ab are like terms so you can

a 2ab+3ab+ 5pg+ 7qp=>5ab+ 12pq add them to give 5ab.

b 3st+ 5st+ 9pu+ 7up C 4vb+2bv+ 6ad— 4da 7gp means 7 x q x p which is the same

d 11rt+9¢h—2rt—7hg e 8xy+ 12xz+ 3yx— 9zx as 7 x p x g, s0 5pq and 7gp are

f 6a+7ac—2a+ac g 4mn—3nm+7gh—7hg like terms. When you write your answer,
@ 6 This is part of Dai’s homework. put the letters in alphabetical order, so

Dai has made several mistakes. L write 12pq and not 124p. )

Explain what Dai has done wrong.

Questionv  Write these expressions invtheir simplest form.
 2x+ 8 + 6x—4 b 3bc+ 5bd - 2bc + 3db
Solution U 2x+ 8 +6x—4=8x+4=12x

U 3bc + 5bd — 2bc + 3db = 5bc + 5bd + 3db

Remember, you find the expression

in each block by adding the expressions

12¢+11d in the two blocks below it.

7c+3d

2c+6d

c+d

9 Expressions and equations
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9.2 Expanding brackets

9.2 Expanding brackets

Some algebraic expressions include brackets.
4(n + 3) means 4 x (n + 3), but you

usually write an expression like this
without the multiplication sign.

To expand a term with brackets, you multiply each term inside the
brackets by the term outside the brackets. Expanding a term with
brackets is sometimes called expanding the brackets or multiplying

out the brackets.
(Worked example 9.2 )

Expand the brackets.

a 4(n+3) b 2(x-5) c 3(g+h

a 4(n+3) =4xn+4x3 Multiply the 4 by the n then the 4 by the 3.
= 4n+ 12 Simplify the 4 x n to 4n and the 4 x 3 to 12.

b 2(x-5 =2xx-2x5 This time there is a minus sign before the 5,
= 2x - 10 so you need to take away the 10 from the 2x.

¢ 3(g+h =3x2¢+3xh The first term is 3 x 2g, which is the same as 3 x 2 x ¢
= 6g+ 3h which simplifies to 6g.

CE=IETD)

1 Expand the brackets.

a 2(x+5) b 3(y+6) c 4(w+2) d 5(z+5)
e 3(b-1) f 7(c—4) g 6(d-9) h 2(e—-38)
i 62+ i 20+g k 5(7+h) L 9(3+1)
m 6(2 — x) n 2(1-y) o 5(7-p) p 93—9)
2 Multiply out the brackets.
a 32x+1) b 4(3y+5) c 52w+ 3) d 6(4z+7)
e 2(3b—4) f 4(2¢-3) g 6(5d—-1) h 8(3e-6)
i 3(1+2f) j 5(3+49 k 7(6+7h) L 9(5+4i)
m 8(3 — 5x) n 12(2 -3y) o 6(5-28p) p 2(13-4q)
(74 3 Thisis part of Bethan’s homework.
Bethan has made a mistake on Questionv  Multiply out the brackets.
every question. a 4(x+4) b 2(6x-3)
Explain what Bethan has done ¢ 3(2 - 5x) ad 6(2-x)
wrong. % Solution
@ 4 Which one of these expressions is @ 4(x+4)=4e+ 8 b 2(6x-3)=12x-3
different from the others?

© 3(2-5x)=6+15x d 6(2-x)=12-6x=6x

Explain your answer. nc—

2(12x + 15) 6(5 + 4x)

3(10 + 8x) 4(6x + 26)

=
m, 9 Expressions and equations
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9.3 Constructing and solving equations

9.3 Constructing and solving equations

To solve an equation, you need to find the value of the unknown letter.

You can use inverse
Take the equation: X+5=12

operations to solve
If you take away 5 from both sides of the equation: x +5-5=12-5

an equation.
you have found the solution to the equation. x=7
(Worked example 9.3)
a Solve these equations and check your answers.
i x-3=12 ii 2x+4 =16
b Mari thinks of a number, she divides it by 2, then adds 3 and her answer is 7.
i Write an equation for Mari’s unknown number.
ii Solve the equation to find the value of Mari’s number.
a i x=12+3 Add 3 to both sides.
x = 15 Work out the value of x then substitute this value back
Check: 15 -3 =12 v/ into the equation to check the answer is correct.
ii 2x=16-4 Subtract 4 from both sides.
2x = 12 Simplify the right-hand side.
x=1 Divide both sides by 2.
x=6 Work out the value of x then substitute this value back
Check: 2 x 6 +4 =12+ 4 =16 V/ into the equation to check the answer is correct.
b i % +3=7 Let Mari’s unknown number be n.
ii % =7-3 Subtract 3 from both sides.
g =4 Simplify the right-hand side.
n=+4x2 Multiply both sides by 2.
n=38 Work out the value of n.
1 Solve each of these equations and check your answers.
a x+4=11 b x+3=6 c 24+4x=15 d 7+x=19
e x—4=9 f x—2=38 g x—12=14 h x-18=30
i 3x=12 j 5x=30 k 7x=70 I 12x=72
X = X = X = X =
m 5 4 n 3 5 (1] 7 3 p 5 7
2 Dayita uses this method to solve an equation when the _
unknown is on the right-hand side of the equation. SOI’T’QW equatz,ow 12=y+3
Use Dayita’s method to solve these equations. % Write this as: y+3=12
a 152y+3 b9=y+2 ¢ 13=y-5 d 25=y-3 ) Sobeasnormal y=;2‘3
)/ =
e 24=8y f 42=6y g 5:% h 7:% IR T

9 Expressions and equations ‘m
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9.3 Constructing and solving equations

3 Solve each of these equations and check your answers.

a 2a+3=13 b 4a+1=17 ¢ 3a-2=13

e§+1—5 f4+37 g322

i 14=3c+2 j 29=4c-3 k 9=%+2

d 2a—-8=4
b _ 1=

h 5 1=5
_c_

l 1—6 6

@ 4 Write an equation for each of these. Solve each equation to find the value of the unknown number.
‘I think of a number and add 3. The answer is 18’
‘I think of a number and subtract 4. The answer is 10.
‘I think of a number and multiply it by 4. The answer is 24.

‘I think of a number, multiply it by 4 and then add 2. The answer is 26.

a
b
c
d ‘T think of a number and divide it by 6. The answer is 12
e
f

‘I think of a number, divide it by 3 and then subtract 8. The answer is 4.

€ E"%} 5 The total length of each set of bricks is shown.

Write an equation involving the lengths of the bricks, then solve your equation.

a4 gcmacm 8cm b bcm bcm bcm 3 cm
- —> <> - <>
I [ [ | [ T .

20 cm 24 cm

¢ E’%} 6 Kenji has these cards.

dm + 4 2m —6 om + 2 =

32 44 20

He chooses one pink card, the purple card and one blue card to make an equation.
Which pink and blue card should he choose to give him the equation with:
a the largest solution for m b the smallest solution for m?

You should now know that:

* Terms that contain the same letter or letters are
called like terms.

* To expand a term with brackets you multiply each
term inside the brackets by the term outside the
brackets.

% To solve an equation you find the value of the
unknown letter.

* You can check the solution of an equation is
correct by substituting the number back into the

\ equation.

You should be able to:

*

* Ot %

*

Simplify an expression by collecting like terms.
Expand a term that includes brackets.
Construct and solve linear equations.

Manipulate numbers, algebraic expressions and
equations.

Identify and represent unknown numbers in
problems.

Work logically and draw simple conclusions.

~

)

=
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End of unit review

End of unit review

1 Simplify these expressions.

a nt+tn+n b 3c+5¢ c 4b+b
d 8v—2v e Ix—x f 11k- 10k
2 Simplify these expressions by collecting like terms.

a 5c+6c+2d b 6c+5k+5c+k

C 7x+6w—3x+3w d 9p+129—6p—10g

e 4ad+ 7bn+ 5ad—2bn f 3xy+5yz—2xy+3yz
@ 3 Copy and complete this algebraic pyramid. Remember that vou find the

you fin
13x+ 20y expression in each block by
I I 6x+9y I adding the expressions in the
| | 3x+ 5y | | two blocks below it.
| | ETEN |

4 Expand the brackets.
a 3(x+2) b 4(y-5) c 2(3+2) d 63—w)

5 Multiply out the brackets.
a 4(3x+2) b 2(2y-3) ¢ 5(5+32) d 3(7 —4v)

@ 6 Which one of these expressions is the odd one out?
Explain your answer.

3(16x + 12) 2(18 + 24%) 4(12x + 8) 6(6 + 8x)

7 Solve each of these equations and check your answers.
a n+3=38 b m-—4=12 ¢ 3p=24 d

(O21P53
Il
W

8 Solve each of these equations and check your answers.
a3b+2=17 b 4c-1=19 ¢ $+2=9 d L-1=4

9 Shen and Zalika have set some puzzles. Write an equation for each of them. Solve your equations to
find the values of the unknown numbers.

a M b
12 | think of a number and @ | think of a number.
A add 3. The answer is 22. '€ ! | multiply it by 2 then

add 4. The answer is 28.

€ E"—.gj) 10 The total length of each set of bricks is shown.
Write an equation involving the lengths of the bricks, then solve your equation.

a xcm xcm xcm  6cm b ycm ycm ycm ycm 2cm
-+t <+ <> <+ttt <>
I I I I |
21 cm 34 cm

9 Expressions and equations
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average

height

You often hear people talking about ‘average height,, ‘average
income), ‘average mass and ‘average age, but what do they mean?
What other examples can you think of?

You may even hear about an ‘average’ family with 2.6 children.
What does that mean? How can you have 0.6 of a child?

You need to remember that an average may not actually be a real
value. It is just a number, calculated from real data, and is used to
represent a typical value for the data.

There are several ways to work out an average. Deciding which
method to use can depend on the data you have. Sometimes
the values are very close together, and sometimes they are very
spread out.

The heights of one group are very similar. The heights of the other

group are very varied.

In this unit, you will look at three kinds of average. You will also
learn how to measure how spread out the data values are.

m’ 10 Averages
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10.1 Average and range

10.1 Average and range

A statistic is a value that you calculate from a set of data.
A statistic that you will often see is the average.

An average is a representative value. It is a single number
that gives a general idea about a set of numbers.

You need to know about three types of average: the mode,
the median and the mean.

Think about the ages of the people in the audience at a concert.

The mode is the most common value. If there are more 19-year-olds
than people of any other age at the concert, then the mode, or the modal age, is 19 years.

The median is the middle number if you put all the numbers in order. If you
lined up all the members of the audience in order of age, the age of the
middle person is the median.

You will learn about the
mean in the next section.

The mean is one value that could represent the whole audience.

Another useful statistic is the difference between the largest and smallest numbers. This is the range. It
shows how spread out the numbers are. If the oldest person at the concert is 75 and the youngest is 13,
the range is 62 years.

(Worked example 10.1 )
Here are the times, in seconds, that 16 students took torun 30 39 32 35 32 37 32 37
200 metres. Work out the mode and the median. 4 30 32 38 38 41 39 32

The mode is 32 seconds.  There are five 325, 32 occurs more times than any other number.
The median is 36 seconds. The numbers, in order, are:

30 30 32 32 32 32 32 35,37 37 38 38 39 39 41 44

They must be written in order, to find the median.
The middle is halfway between the 8th and gth number.
There is no middle number.

Here is an example of a large set of data recorded in a table. It shows the masses of 118 people.

The masses are arranged in groups, called classes. The frequency is the number of people in each class.
The table above, called a frequency table, shows that 26 people have a mass that is in the interval from
40 to 49 kg and 39 people have a mass in the interval from 50 to 59 kg. You don’t know the actual mass
of each of the 118 people so you can’t find the real median or mode.

You can find the class that includes the greatest Mass (kg) | 4049 | 50-59 | 60-69 | 70-79 | 80-89
number of people. This is called the modal class. Frequency | 26 39 28 19 6
The modal class for this data is 50-59 kg.

( Exercise 10.1
1 The ages, in years, of a group of students are given _

in the box.
10 Averages a

Work out: a the mode b the median ¢ the range.
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10.1 Average and range

2 Tom recorded the midday temperatures, in degrees
Celsius, each day for three weeks. His results are shown
on the right.
Work out: a the mode b the median ¢ the range.

@ 3 These are the masses, in kilograms, of nine members of
a slimming club.
a Work out the median mass. b Work out the range.
€ After three months, they had all lost 4 kg. Work out the new median and the new range.
d How will the median change if everyone loses 10 kg?
e How will the range change if everyone loses 10 kg?

75 78 82 83 85 88 90 92 93

4 The table shows the populations of seven countries. The numbers are in millions.

Country Nigeria | Saudi Arabia Egypt India Indonesia | Malaysia | New Zealand
Population | ), 2 69 1013 213 22 4
(millions)

a Which country has the median population?

b Work out the range of the populations.
5 The ages of ten students are shown in the box. _

Work out: a the mode b the median ¢ the range.
(77) 6 These are the heights (in metres) of six members of _
a swimming club.

a Workout: i the median height ii the range.
b One more person joins the club. The range is now 0.45 m and the median is 1.55 m. Find the
height of the seventh person.

@ 7 This table shows how long a group of 92 holiday-makers are planning to stay in New Zealand.

Length of stay (days) 1-7 8—14 15-21 22-28 | 29-42
Frequency 6 14 22 35 15

a Find the modal class. Give a reason for your answer.

b It is not possible to find the range.
i Explain why the smallest possible value of the range is 22 days.
ii  What is the largest possible value of the range?

8 A group of 25 children were asked how many sisters they had.
The frequency table shows the results.

Number of sisters 0 1 2 3 4 5

Frequency 4 8 6 2 4 1

a From the table, four children have no sisters. How many children have more than two sisters?
b What is the modal number of sisters? ¢ What is the median number of sisters?

-\l
m 10 Averages
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10.2 The mean

10.2 The mean

You have been using two sorts of average: the mode and the median. The third type of average you need
to know about is the mean.

To find the mean of a set of numbers, you add up all the values and then divide by the number
of values.

Example: To find the mean of five masses: 12 kg, 14 kg, 15 kg, 20 kg and 23 kg, first find the total

mass. Then divide by 5. The mean is 12+14+15+20+23 _ % =16.8 kg.

5

For a large set of numbers, you may need to use a frequency table.

(Worked example 10.2 )
An ordinary six-sided dice Score 1 2 ) “ 2 ©
was thrown 100 times. Frequency 12 19 15 11 24 19
The table shows the

frequencies for each possible score.

Work out: a the mode b the mean.
a Mode =5 The mode is the score with the highest
frequency.

b Mean =3.73 Totalscore =1x12+2 x19+3 x 15 + 4 x 11+ 5 x 24 + 6 x 19 = 373

_ 373 _
Mean = 100 373 The mean is the total + 100 because

the dice was thrown 100 times.

Notice that the mean is not one of the actual values. This is because it has been calculated to represent
all the values. You can think of it as the score that would have resulted if every throw of the dice had
given the same number. This is very unlikely when you actually throw a dice, but in statistics anything
might happen!

( Exercise 10.2
1 Mia measured the lengths of six pieces of string. _

a Work out the mean length.
b How many pieces are longer than the mean length?
¢ How many pieces are shorter than the mean length?

2 Rex recorded the numbers of people who visited his cinema on several _

different days.
Work out the mean number of visitors per day.

3 Leo wrote down the ages of ten members of his family. = 18 18 19 20 24 26 30 32 38 45
a Work out their mean age.
b Leo has written his uncle’s age as 45 instead of 55.
Work out the correct mean age.

/‘
10 Averages ‘
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10.2 The mean

4 Last season Rio’s football team scored 50 goals in 20 matches.
This season they scored 60 goals in 25 matches.
Work out the mean number of goals per match for each season.

5 Shona recorded the number of hours of sunshine for eight days.
Work out: @ themean b the mode ¢ the median.

6 25 students in a class each estimated the size of an angle.
Their answers are recorded in this frequency table.

Estimate® 50° 55° 60° 65°

Frequency 6 10 7 2

a Find the mode.

b Work out the mean of all the estimates.

¢ How many estimates were below the mean?
d How many estimates were above the mean?

7 This table shows the numbers of cars owned by 20 different families living in one street.

Number of cars 0 1 2 3 4

Number of families 5 8 4 2 1

a Work out the modal number of cars.
b Work out the mean number of cars per family.

8 The mean age of five children in a family is 12 years.
Work out the total age of the children.

@ 9 The mean mass of four women is 60 kg.
Another woman has a mass of 70 kg.
Work out the mean mass of the five women.

€ E"%} 10 In a group of four children, their mean height is 1.40 m.
In another group of six children, their mean height is 1.60 m.
Work out the mean height of all ten children.

11 A student carries out a survey of favourite colours.
a Can she find the average colour? Give a reason for your answer.
b Can she find the range of colours?

12 Here is a set of numbers:
10, 10, 10, 10, 11, 12, 13, 15, 17
a Find (i) the mode, (ii) the median, (iii) the mean.
b There is a mistake in the set of numbers. The 17 should be 26.
Find the correct value for (i) the mode, (ii) the median, (iii) the mean.

=
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10.3 Comparing distributions

10.3 Comparing distributions

You can use an average and the range to summarise a set of data.

You need to choose which average to use: the mode, the median or the mean. An average is a
The range measures the spread of the data. representative or
typical value.

You can also use the same statistics to compare two sets of data.

(Worked example 10.3)

A slin'[ming club recorded the masses (in kilograms) of eight men Men: 65, 79, 68, 72, 77, 77, 81, 67
and six women.

Calculate the mean and the range of each set of data and use Women: 68, 52, 47, 49, 50, 58
them to compare the two sets.

65+79+68+72+77+77+81+67

The mean for the men is 73.25 kg.

8
86
= ST =73.25
The mean for the women is 54 kg. 68+52+47249+5°+58 = 36& =54
On average the men are 19.25 kg heavier than the women. 73.25 - 54 = 19.25
The range for the men is 16 kg. 81 - 65 =16
The range for the women is 21 kg. 68 - 47 = 21
The women’s masses are more varied than the men’s. 21 is greater than 16.

In the example you compared:

« the average of each group, using the mean (you could also use the median for this)
o the variation within each group, using the range.

( Exercise 10.3

1 A primary PE teacher measured the
heights of two groups of young children.
The results are shown on the right.

a Work out the median height for each group.
b Use the medians to state which group is taller, on average.

2 The test marks of two groups of students are shown on
the right.
a Work out the range for each test.
b Which test has a greater variation in the marks?

3 In the 2010 football World Cup, Spain won and Brazil was knocked out
in the quarter finals. The numbers of goals they scored in their matches
are shown on the right. Brazil: 2, 3, 0, 3, 1
Work out the mean scores and state which team scored more goals per
match, overall.

Spain: 0, 2, 2, 1,1, 1, 1

10 Averages
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10.3 Comparing distributions

4 Nils recorded the temperatures in two experiments.

First experiment (°C) 29, 28,21, 33,30

Second experiment (°C) 28,29, 28,33, 32,31, 32,29

a Work out the mean, the median and the range for each experiment.
b State whether each of these statements is TRUE or FALSE.
i The temperatures in the first experiment are higher, on average, than the temperatures in the
second experiment.
ii The temperatures in the first experiment are more varied that the temperatures in the second
experiment.
¢ Can you work out the modal temperature for each experiment? Explain your answer.

@ 5 A nurse measured the total mass of 20 baby boys as 64 kg. The total mass of 15 baby girls was 51 kg.
Which were heavier, the boys or girls? Give a reason for your answer.

CZ/) 6 Inalarge town there are three sports clubs. Here is some information about the ages of the people
who belong to each club.

Age of youngest

Club Number of people | Mean age (years) | Age range (years) D (e

Football 46 24 23 9
Swimming 32 29 32 7
Athletics 23 18 11 12

Use the information in the table to answer these questions. Give reasons for your answers.
a Work out the age of the oldest person in each club.

b Which club has the highest average age?

¢ Which club has the greatest variation in ages?

|

You should now know that: You should be able to:
* Mode, median and mean are three types * Find the mode, median and range for a set of
of average. numbers or values.
* The mode is the most common value. * Find the modal class for a set of grouped data.
* The modal class is the class with the * Calculate the mean of a set of numbers.
highest frequency. * Calculate the mean from a simple frequency table.
* The median is the middle value when a set of * Compare two simple distributions, using the
values is listed in order. range and the mode, median or mean.

* To find the mean you add all the values and divide * Work logically and draw simple conclusions.
by the number of values.

* Therange is the difference between the
largest value and the smallest value. It
measures variation.

m 10 Averages
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End of unit review

End of unit review

1 Here are the numbers of students in nine different classrooms.
Work out: a the mode b the range ¢ the median.

2 A set of masses has a range of 28 g. The smallest mass is 102 g.
Work out the largest mass.

3 While she was on holiday, Olga measured the
temperature at the same time every day. Her results are
shown on the right.

Work out: a themedian b the range of the temperatures.

4 Thse are the ages (in years) of eight children in a holiday club.
a Workout: i therange ii themode iii the median.
b Now work out what the values will be, in four years’ time, of:
i therange ii the mode iii the median.

8 12 11 10 15 8 8 8

5 Bernard recorded the temperature at the same time every day
for five days.
Work out the mean temperature over these five days.

6 Alexi recorded the numbers of points scored by his favourite basketball
team in six matches.
a Calculate the mean number of points per match.
b Choose the correct answer from those below.
The team scored more than the meanin .......
1 match 2 matches 3 matches

4 matches 5 matches

7 This table shows how many goals Red Stars football team scored in each of 30 matches.

Number of goals

0

1

2

3

4

5

Number of matches

3

6

10

4

5

2

a Complete this sentence: The team scored more than three goals in[ | matches.
b Work out the total number of goals scored.
¢ Work out the mean number of goals per match.
d The Green Arrows team scored 56 goals in 16 matches.
Was their goal average better or worse that that of Red Stars?

8 A class recorded the masses, in grams, of
20 bags of rice.
Their results are shown on the right.

The average mass
1 is 490 g.

Explain how all three students could be correct.

490 490 490 490 490 490 495 495 495 495
500 500 500 505 505 510 510 515 520 535

The average mass

The average mass )
is 497.5 8.

is o1 g.

/‘
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11 Percentages

Percentages are everywhere.

CE— )

Make sure you learn and
understand these key words:

You will see percentages being used if you read a newspaper or
watch the news on television. Percentages are used to describe price
rises, how well yowve done in a test, the chance of bad weather,

. er cent
product sales, and many other things. P

percentage
fraction
quantity

/--100/0 /--150/0 :‘200/0

SALE||SALE
- - - 50% 0%
~25% ) -30%) -3,5% o

_L0%) _60%) 70%

There are two particular ways in which you can use percentages.
First, you can use them to compare different things. Suppose you score 14 out of 20 in one test and 60
out of 75 in another one. Which was the better score? It is hard to say because they are marked out of

different totals. However, if you change the marks to percentages they become % =70%
and % = 80%. You can see immediately that the second mark was better.

Second, you can use percentages to describe increases or decreases. Suppose two items cost 20 dollars
and 40 dollars. If both prices are reduced by 10%, one will decrease by 2 dollars and the other by 4
dollars. The percentage decrease is the same in both cases but the actual decrease is different.

In this unit you will learn how to calculate and find percentages of amounts and use them to
make comparisons.

m 41 Percentages
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11.1 Simple percentages

11.1 Slmple percentages (Useful conversions )
Per cent just means ‘out of 100’ 3 =150%
 25% means 25 parts out of 100’ % = 25:/::
o 25% is another way to write % : 3 B 33? &
So a percentage is just a different way of writing a fraction. 1_‘; - 100/°
You have already learnt how to write some simple fractions as \ 100 ~* »

decimals in Unit 7.

Worked example 11.1

a The fraction shaded is %. There are 20 identical squares. 8 are shaded.

% = % 8 and 20 have a common factor of 4. Divide them both by 4.
% = % = 40% shaded Look for a fraction out of 100. 5 x 20 = 100 so multiply by 20.
b So 60% is not shaded. The whole shape is 100%. 100% - 40% = 60%

| @ Exercise 1.1 ]

1 Write down the fraction shaded in each diagram. Then write each fraction as a percentage.

‘= "R
‘ e

2 Write each percentage as a fraction. Write the answers as simply as possible.
a 75% b 20% c 30% d 90% e 5%

3 If25% = % , what fraction is 12.5%?

41 Percentages
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11.1 Simple percentages

4 a Copy this rectangle.
Shade 30%.
b What percentage is un shaded?

5 Write each fraction as a percentage.

1 3 3 3 9 1 19
a g b 15 ¢ 2 d s ¢ 10 Fo 8

6 1=33 % %. Use this fact to write % as a percentage.

w

@ 7 Match the percentages and the fractions where you can. What should go on the two blank cards?

il 1 4 7 ]
10 8 5 20 5
60% 40% 35% 30% 12.5%

8 The label on a new bag of flour states ‘Contents ="
500 grams.. A cake recipe uses 150 g of flour.
a What fraction of a new bag is used?
b What percentage is that?
¢ What percentage is left?

9 Work out the numbers missing from
these percentages.
a 30 metres is ] % of 100 metres
b 30 metres is | % of 200 metres
¢ 30 metres is || % of 50 metres

€ E"%} 10 10 people out of a group of 39 watched a movie. Which of these is closest to the percentage that
watched the movie? Give a reason for your answer.
5% 15% 25% 35% 45% 55%

11 Work out the numbers missing from these percentages.
a 600 mis[_]% of one kilometre
b 80 cm is[_]% of one metre
¢ 200 mlis[ ]9 of half a litre

m 41 Percentages
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11.2 Calculating percentages

11.2 Calculating percentages

You should be able to find simple percentages of a quantity without using a calculator.

You can easily find 50%, 25% or 10% because they are simple fractions. You can use these to
find other percentages.

[Worked example 11.2 )
Find 35% of 80 kg.
Method 1
35% = 25% + 10%, which are easy percentages to work out.
25% of 80 = 7 of 80 = 20 Divide by 4 to work out 7.
10% of 80 = 4 of 80 =8 Divide by 10 to work out 5.
35% of 8o kg = 28 kg 25% + 10% = 20 + 8 [You should be able to use either method.j
Method 2
35% = % = % Write 35% as a fraction and simplify it, cancelling by 5.

% of 80 = 80 + 20 x 7 =28 kg  Divide by 20 to find %. Multiply by 7 to find %.

[ @ Exercise 1.2

1 a Write 20% as a fraction in its simplest terms.
b Work out 20% of: i 25 i 40 iii 50 iv 65 v 120.

2 a Write each of these percentages as fractions, as simply as possible.
i 30% ii 85% ili 64% iv 8%
b Workout: i 30%o0f40 i 85%of20 iii 64% of 50 v 8% of 200.

3 Work out the following.
a 10%o0of80m b 15% of 60kg ¢ 44% of $200 d 85% of 40 cm

4 A man has a mass of 120 kg. He reduces his mass by 15%. How many kilograms is that?

30% of the mass of an object is 24 kilograms. Use this fact to find:
a 60% of the mass b 10% of the mass
€ 50% of the mass d the whole mass of the object.

6 There were 300 people at a football match and 35% were adults. The rest were children.
a What percentage were children? b How many children were present?

7 Find the missing numbers.
a 25%o0f80m=[]%of40m b 60% of $25 = ]% of $50 € 12% of 300 = 6% of [_]

41 Percentages
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11.3 Comparing quantities

11.3 Comparing quantities

It is often useful to use percentages to compare proportions. Schools’ results are the same!
Here is an example. Two schools both have 40 students gaining the

top grade in an exam. Schools’ results are different!
You might think that both schools are similar, but the first school

entered 50 students and the second school entered 200. Which headline is correct?

In the first school 80% achieved the top grade. In the second school only
20% did so.

CWorked example 11.3 )

A student scored 21 out of 30 in a maths test and 54 out of 75 in a science test. Which was her
better score?

21 7

Maths score = 30 = 10 Write the maths score as a fraction and simplify it.
% = % = 70% Change the fraction to a percentage.

Science score = 24 = 18 _ 72 _ 72% Do the same with the science score

The scores were similar. The science score is slightly better, but there is only a
difference of 2%.

| @ Exercise11.3

1 a Change these test marks to percentages.
i 4outof 10 ii 17 outof 25 ili 24 out of 80 iv. 20 out of 60
b Which was the best mark?

2 Inclass A, 17 out of 25 students were absent at least one day this year.
In class B the figure was 14 out of 20. In class C it was 18 out of 24.
a Work out the percentage who were absent in each class
b Which class had the worst record for absences?

3 A 400 g pack of couscous contains 116 g of carbohydrate.
A 250 g bag of maize flour contains 195 g of carbohydrate.
A 1 kg bag of wheat flour contains 640 g of carbohydrate.
Use percentages to work out the amount of carbohydrate in each.

4 Mujib has $40 and Prakash has $120. Each of them spends $24.
Work out the percentage of their money that each of them has spent.

<) 5 Inababy clinic, the nurse weighed 20 baby boys and 30 baby girls.
Their weights were recorded as ‘underweight’, ‘normal’ or ‘overweight.
The results are in this table.

Underweight Normal Overweight
Boys 5 6 9
Girls 6 12 12
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11.3 Comparing quantities

What percentage of the boys were: i underweight ii normal iii overweight?
What percentages of the girls were: i underweight ii normal iii overweight?
€ Are these statements TRUE or FALSE?

i  More boys than girls were overweight.

ii A greater percentage of boys were overweight.

iii More girls than boys were underweight.

iv A greater percentage of girls than boys were underweight.

o

6 Ulrika and Jaiyana were two candidates in an election. Here are the votes they received in two areas.
a Work out the percentages of votes each candidate received
in each area.
b Did Ulrika do better in Area 1 or Area 2?
¢ What percentage of votes did Ulrika receive overall?

Area 1 Area 2
Ulrika 135 94
Jaiyana 165 106

7 The table shows the results when some students were asked if they would like more maths lessons.
a What percentage of the boys said ‘yes’?
b What percentage of the girls said ‘yes’?
¢ What percentage of all the children said ‘yes™?
d Who was correct, Xavier or Harsha?

Boys | Girls
Yes 11 12
No 9 18

The answer to ¢ should The answer to ¢ should
be the sum of the be halfway between the
Harsha
answers to a and b. answers to a and b.
N
You should now know that: You should be able to:
* Percentages are the number of parts in every 100. * Use fractions and percentages to describe parts of

. shapes, quantities and measures.

* Simple fractions, such as 4

written as percentages.

and =, can easily be . .
10 % Calculate simple percentages of quantities
(with whole-number answers) and use mental
* Equivalent fractions can be used to convert strategies to do so.

fractionsjinto percentages and vice versa, * Express a smaller quantity as a fraction and then

% Simple percentages of a quantity can be found in as a percentage of a larger one.

seEEl alEE S * Find percentages to represent and compare

% A calculator is not necessary to calculate simple different quantities.

[ EETIE B0 el ) i e % Calculate percentages accurately, choosing

* A smaller quantity can be represented as a operations and mental or written methods
fraction or percentage of a larger one. appropriate to the numbers and context.

* Percentages can be used to represent and * Consider whether an answer to a problem
compare different quantities. involving percentages is reasonable in the context

* It is useful to consider whether an answer is of the problem.
reasonable in the context of a problem involving * Solve word problems involving percentages.
percentages.

- J
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End of unit review

End of unit review

1 a Copy this diagram and shade 60% of it.

b Shade half of the unshaded part in a different way. What percentage of the whole shape is this?

2 Write each of these percentages as a fraction in its simplest possible form.

a 30% b 60% c 90% d 15% e 28%
3 Write these fractions as percentages.
3 3 3 3 3 3
T b 5 ¢ s d % e f3

4 a What fraction of 40 kg is 16 kg b Write your answer to part a as a percentage.
5 A student had $40 but spent $32. What percentage of his money has he spent?

6 Find 40% of:
a 20kg b 35m ¢ 250 ml d 55 people e 75 hours

7 Find these quantities.
a 18% of 50 b 64% of 25 ¢ 65% of 80 d 37% of 200

2/ 8 Maya has saved $75. This is 30% of what she needs. Explain how you can work out
how much she needs.

( E"%} 9 Describe two different ways to calculate 60% of $35.

10 Ma’s Mango Chutney is sold in 250 g jars. Each jar contains
135 g of mangoes.
Pa’s Mango Chutney is sold in 400 g jars. Each jar contains
248 g of mangoes.
Which brand has the greater percentage of mangoes?

11 In class A, 17 students in a class of 25 passed an exam. In class B,
13 out of 20 passed. In class C, 7 out of 10 passed. Compare the percentage
pass rate for each class.
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The word construct means ‘to draw accurately.

In real life it is important for architects to make accurate drawings
of the buildings they are planning.

The Louvre museum in Paris, shown on the
right, is one of the largest and most visited
museums in the world.

It was originally built as a fortress and
later converted into a royal palace before
becoming a museum.

In 1989 the American architect I. M. Pei designed and
built a glass pyramid at the entrance to the Louvre.

The pyramid is a complex steel structure covered with
glass pieces. Of these, 603 are rhombus-shaped and 70
are triangular.

You can see why it is important for architects to make
accurate drawings of their designs — think what would
happen to the glass pyramid if just one of the lengths
was wrong!

In this unit you will learn about drawing lines and
shapes accurately.

www.pdfgrip.com
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Make sure you learn and
understand these key words:
ruler

straight lines
perpendicular lines
parallel lines

set square

included angle

SAS

included side

ASA

protractor

internal angle
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12.1 Measuring and drawing lines

12.1 Measuring and drawing lines

You must be able to use a ruler to draw and measure straight lines accurately. When you are
Lo . doing mathematical
This is a centimetre ruler. ‘I||||||||‘||||||||I‘II|||||||‘||||||||I‘IIIIHIII‘IIII\IIII| s ma
m 1 o) 3 4 5 6 constructions, always
use a hard, sharp
pencil so that your
The small divisions that occur in the spaces from one centimetre to the next are | lines are as thin and

millimetres. clean as possible.

. . o .
You need to be able to measure and draw straight lines to the nearest millimetre.

(Worked example 12.1)

a Measure the length of this line, correct to the nearest millimetre.
Write the measurement in i cm ii mm.
b Draw a straight line 2.7 cm long.

a i 42cm Measure the line with a ruler. |
i 42 mm Make sure that the start of the line is at o on |||||||||||||||||||||||||||||||||||||||‘IIII\IIII‘IIII\
the ruler. cm 1 2 3 4 >
The line finishes at 4 cm 2 mm, so the

answers are 4.2 cm and 42 mm.

|
i ||||||||| ||||||||| |||||||
b ‘ le 1 | 2 | 3

Make sure the start of the line is at o on the ruler. Draw the line as far as 2 cm and then 7 mm more.

[ @ Exercise 2.1

1 Measure these lines. Give the measurements correct to the nearest millimetre.

f

Write each measurement in ilJcm ii [Jmm.

2 Draw straight lines with these lengths. Write the length of each line next to it.
a 5cm b 7.3cm ¢ 0.4cm d 13.7cm

(7<) 3 Alicia has a ruler that is 15 cm long.

Explain to Alicia what she will need to do.
How can | use my 15 cm ruler to

draw a line exactly 22.3 ¢cm long?
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12.2 Drawing perpendicular and parallel lines

12.2 Drawing perpendicular and parallel lines

Perpendicular lines are lines that meet at a right angle (90°). L‘

You show that lines are perpendicular by using a small square symbol in the
corner (). You have already seen this in Unit 5.

A A A
Parallel lines are lines that never meet. !

A Y

The perpendicular distance between the lines is always the same.
You show that lines are parallel by using an arrow symbol () on each line.

You can use a ruler and set square to draw parallel and perpendicular lines.

(Worked example 12.2)

a Draw a line segment AB 7.5 cm long. Mark the point C on the line AB where C is 4.5 cm from A.
Draw a line from C that is perpendicular to the line AB.
b Draw parallel lines 5 cm long that are a distance of 2 cm apart.

a
First draw AB, 7.5 cm long.
Mark the point C on the line AB, so that AC is 4.5 cm.
Use the set square to draw a perpendicular line up
= < B from C.
I T I T T
cm' 1 2 3 4 5 6 7 8
b First draw one line segment 5 cm long.

Place the set square at the end of this line and use it
to measure 2 cm up from the first line.

\l!rll|\lll|\lll|\ly|\||I||||3I|H|I

Use the set square to measure another point 2 cm up
from the first line.

|

|IIH|III‘|IIIHII2I||III|HI3I|HII

Join these two points and make sure that the parallel
line is also 5 c¢cm long.

cm 1

| @ Exercise 12.2 ]

1 Draw parallel line segments that are:
a 7 cmlongand 1.5 cm apart b 9.8 cmlongand 3.2 cm apart

2 Draw PQ 10 cm long. Mark the point R on PQ so that R is 3 cm from P.
Mark the point S on the line PQ so that S is 4.5 cm from Q.
Draw two lines, one from R and one from §, that are both perpendicular to the line PQ.

3 Draw UV 8 cm long.
a Draw a4 cm line perpendicular to UV from the midpoint of UV. Label the ends X and Y.
b Draw aline, 4 cm long, from the midpoint of XY and perpendicular to XY. Label the ends W and Z.
¢ Check by measuring with a ruler that WZ is parallel to UV.

42 Constructions

www.pdfgrip.com



12.3 Constructing triangles

12.3 Constructing triangles 5em
You need to be able to do two types of triangle construction. 42°
In the first, you are given two sides and the angle between them. 7.5 cm

This angle is the included angle. This is known as SAS, which
stands for Side Angle Side.

In the second, you are given two angles and the side between them.
This side is the included side. This is known as ASA, which stands for
Angle Side Angle.

You need a ruler and a protractor to draw these triangles accurately. 52° 60
16 cm
(Worked example 12.3)
Make an accurate drawing of the following triangles.
a b
2\
4()0! 300 60°
6 cm 8 cm
II|||H||‘|HI|IIH’||||H|I|‘II|I|IHI‘|IIUI|||‘II|||II||‘|HI|||H’||||H|||‘H|I| First, draw the side 6 cm long.
cm’ 1 2 3 4 5 6 7 8

a ‘

Use a protractor to measure the angle of 40° from
the left-hand end of the base line. Mark it with a
small point.

Now draw the second side, 4 cm long.

b Finally draw the third side of the triangle. Label the
sides and angles with their correct measurements.

400

6 cm

42 Constructions

www.pdfgrip.com



12.3 Constructing triangles

Start by drawing the base line, 8 cm long.

Use a protractor to measure the angle of 30° from the
left-hand end of the base line. Mark it with a small
point.

Draw a line through the 30° mark

Use a protractor to measure the angle of 60° from
the right-hand end of the base line. Mark it with a
small point.

Draw a line through the 60° mark that crosses the 30° line.

5 60° Label the sides and angles with their correct measurements.

8 cm

| @ Exercise12.3

1 Draw an accurate copy of each of these triangles

6 cm
5cm 4cm

65crn 45cm

2 Draw an accurate copy of each of these triangles.

/k/%/k

8.5cm 9.2 cm

Draw an accurate copy of triangle ABC. A
Measure and write down the length of AC. 6.5 cm
Measure and write down the size of angle BCA. 480
Draw an accurate copy of triangle PQR. 8.7 cm
Measure and write down the length of PQ. p
Measure and write down the length of PR.

Measure and write down the size of angle QPR.

Work out the total of the three angles in the triangle. Q
Have you have drawn your triangle accurately?

Give a reason for your answer.

5 Draw an accurate copy of each of these triangles.

b

0o QN T o OTo

5.5cm
d
0° 125° 108° 27°
4.8 cm 9.3 cm
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12.4 Constructing squares, rectangles and polygons

@ 6 Shen and Oditi both make accurate drawings of different triangles. They start with these sketches.

Qditi’s sketch Shen’s sketch

Oditi says: “The length of AC in my triangle is longer than the length of AC in your triangle’

Is Oditi correct? Show how you worked out your answer.

12.4 Constructing squares, rectangles and polygons

You need a ruler and a protractor to draw squares, rectangles and regular polygons accurately.
To draw a square or a rectangle, all you need to know are the lengths of the sides.
You already know that all the angles in a square or a rectangle are 90°.

To draw a regular polygon, you need to know the lengths of the sides and the

size of the internal angles. internal angle

Remember that in a regular polygon all the sides are the same length and all
the internal angles are the same size.

(Worked example 12.4)

Make an accurate drawing of:
a a rectangle with a length of 7 cm and a width of 3 cm.
b a regular pentagon with a side length of 5 cm and an internal angle of 108°.

a R First draw a base of length 7 cm.

Use a protractor to measure angles of 9o° at both ends
of the base line. Mark them with small points.

Using the points for 90°, draw a perpendicular line,
3 cm long, from each end of the base line to form the
sides of the rectangle.

(km AP LA Join the sides of the rectangle at the top. Check that
this line measures 6 cm.

3 cm

7 cm
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12.4 Constructing squares, rectangles and polygons

First draw a base line of length 5 cm.

Use a protractor to measure 108° from the left-hand end of the base line
and mark it with a small point.

Draw the second side of the pentagon 5 cm long.

Use the protractor again to measure 108° from the end of the second line.
Mark it with a small point.

Draw the third side of the pentagon 5 cm long.

Use the protractor again to measure 108° from the end of the third line.
Mark it with a small point.

Draw the fourth side of the pentagon 5 cm long.

Join the end of the fourth side to the end of the base line to complete the
pentagon.

Check that the fifth side is 5 cm long.
Check that the angle is 108°.

108°
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12.4 Constructing squares, rectangles and polygons

(m

Make an accurate drawing of a square with side length:

2

You should now know that:

*
*

*

*

N

a 4cm b 7.2cm.

Make an accurate drawing of a rectangle with:
b length 10 cm and width 6 cm.

a length 5 cm and width 2 cm

Make an accurate drawing of a regular hexagon with a side length of 4 cm

and an internal angle of 120°.

Make an accurate drawing of a regular octagon with a side length of 5 cm

and an internal angle of 135°.

5cm

The diagram shows a pentagon on top of a square on top of a rectangle.
The length of the rectangle is twice the length of the side of the square.
The width of the rectangle is equal to the length of the side of the square.

The pentagon has a side length of 4 cm and an internal angle of 108°.

Make an accurate copy of the diagram.

Parallel lines are lines that never meet.

Perpendicular lines are lines that meet at a right
angle (90°).

There are two types of triangle construction that
you need to be able to do.

The first is known as SAS, which stands for Side
Angle Side.

The second is known as ASA, which stands for
Angle Side Angle.

To draw a square or a rectangle you only need to
know the lengths of the sides (you already know
that all the angles in a square and a rectangle
are 90°).

To draw a regular polygon, you need to know the
lengths of the sides and the size of the internal
angles.

You should be able to:

* Use aruler to measure and draw straight lines
accurately, to the nearest millimetre.

* Use aruler and set square to draw parallel and
perpendicular lines.

* Use aruler and protractor to construct a triangle,
given two sides and the included angle or two
angles and the included side.

* Use aruler and protractor to construct squares
and rectangles.

% Use aruler and protractor to construct regular
polygons, given a side and the internal angle.

* Draw accurate mathematical diagrams and
constructions.

~

mD) -
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End of unit review

8
9

Measure these lines. Give the measurements correct to the nearest mm.
Write each measurement in i cm ii

mim.

Draw straight lines with lengths of:
How can | use my 15 cm ruler
to draw a line exactly 19.8 cm?
)

a 57cm b 0.8 cm.
Draw two parallel line segments that are 8 cm long and 2.5 cm apart.

Write the length of each line next to it.

Razi has a ruler 15 cm long.
Explain what Razi will need to do.

2l

Draw XY which is 9 cm long. Mark the point Z on XY so that Z is 4 cm from X. Draw a line from Z,
which is perpendicular to XY.

Draw an accurate copy of each of these triangles.

a b
9cm
5cm
40° 25°

8 cm 6.5cm

(o d
30° 55°
115°
7 cm 35°
9 cm

a Look at the sketch of triangle ABC.

A
What do you need to do before you can @
draw this triangle?
b Draw an accurate copy of triangle ABC.
€ Measure and write down the length of AB 48° .

d Measure and write down the length of AC. B 8.5 cm

Make an accurate drawing of a square with sides of length 5.5 cm.

Make an accurate drawing of a rectangle with length 7 cm and width 4.2 cm.

10 Make an accurate drawing of a regular hexagon with a side

length of 3.5 cm and an internal angle of 120°
3.5cm
12 Constructions
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A graph is a useful way to show the connection between two

variables.

Graphs are a way of showing information as images that are easy to

understand.

« How does the price of fuel vary from
one month to the next?

« How does the mass of a baby increase with age?
« How does the cost of a taxi vary with the distance travelled?
« How does the cost of a mobile phone vary with the number

of calls?

« How does the amount of tax you pay vary with your income?
« How does your healthy mass vary with your height?

« How does the cost of a hotel vary with the length of your stay?
» How does the temperature of water depend on how long you

have been heating it?

« How does the amount of electricity a fridge uses depend on the

temperature inside the fridge?

CE— )

Make sure you learn and
understand these key words:
graph

coordinate grid

axis

origin

X-axis

y-axis

coordinate

mid-point

equation

« How does the output of a solar panel depend on the amount of sunlight?

In all these examples a graph is a good way to show the connection.

'O

In this unit you will start with coordinates and then look at the
simplest type of graph on a coordinate grid: a straight line.

=
m, 13 Graphs
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13.1 Plotting coordinates

13.1 Plotting coordinates

Graphs are often drawn on coordinate grids, on squared paper. 7

A coordinate grid is a pair of number lines, called axes, at right : £
angles to each other and crossing at the point where the value on Dy 3

both number lines is zero. This point is called the origin. 2

On a basic coordinate grid, based on the values of two variables x !

and y, the horizontal axis is the x-axis. The vertical one is the y-axis. 53 - __10 )
You can identify any point on a coordinate grid by stating its : -2
coordinates. These are the x-value and the y-value at the given E X
point. They are written as a pair, in brackets. *

o The x-coordinate or x-value is the distance of the point from the

origin along the horizontal axis. If the point is to the left of the
origin, the x-value will be negative.

« The y-coordinate or y-value is the distance up or down the
vertical axis. Up is positive; down is negative.

You may need to use use
positive and negative numbers
to write coordinates.

You should always write the x-coordinate first.

The coordinates of the four points marked on the grid above are:
A(2,4),B(4, -3), C(—4, —1) and D(—4, 3).

(Worked example 13.1)

The coordinates of three corners of a square are (4, 1), (4, -5) and (-2, -5).
a Find the coordinates of the fourth corner.
b Find the coordinates of the centre of the square.

a y Draw a coordinate grid.

> Plot the three points and join them up to form two lines at
right angles.

Draw two more lines to give the other sides of a square.

- —4 = -2 — 0 *
The fourth corner is at (-2, 1). Write down the coordinates of the fourth corner.
b 5 Draw in the diagonals (shown in red).
-5 4 -3 —p — *
The centre is at (1, -2). They cross at the centre of the square.

13 Graphs
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13.1 Plotting coordinates

CEIETD

1 Write down the coordinates of the points D, E, F and G.

)L y

D W =
v}

) T

2 a Write down the coordinates of the points P and Q.

y

)

1 X

0 X

-2 -1, 4
=1

=3 X

P

=4

b M is the mid-point of P and Q.

Write down the coordinates of M The mid-point of PQ is halfway between P and Q.]

On a coordinate grid, plot the points (-2, 4) and (-2, 0).
Join them with a line. e ™

b Work out the coordinates of the mid-point of the | When you are asked to plot points, always
line. start by drawing a coordinate grid on squared

di id. vlot th . paper. You will need to work out how far to
Q@ 4 Or(lia coor 1na’Fe gﬁl P qtﬁ elpomts (6,-1) namber the axes, depending on the maximum
and (2, =5). Join them with a line. values of your variables.

b Work out the coordinates of the mid-point \. v
of the line.

@

Q

5 a On a coordinate grid, plot and join the points (0, —2) and (-6, 0).
b Work out the coordinates of the mid-point.

6 Three corners of a rectangle are at (3, 5), (3, —3) and (—4, —=3). | In questions like these, you will need
a Plot these points and draw the rectangle. to draw the coordinate grid first.
b Find the coordinates of the fourth corner.

7 The four corners of a square are the points (3, 3), (5, —3), (=1, =5) and (-3, 1).
Draw the square.

Draw the diagonals of the square.

Find the coordinates of the centre of the square.

Draw the quadrilateral with corners at (5, 2), (3, =2), (=3, —2) and (-1, 2)
What is the name of this quadrilateral? [Draw the diagonal.j
Find the coordinates of the centre of the quadrilateral.

a\
m, 13 Graphs
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13.2 Lines parallel to the axes

13.2 Lines parallel to the axes )]

On this grid, the red line through A(4, 1) and B(4, —5) has been 5 <
extended in both directions. Ly

Some other points on the red line are:
(43 3) (4) 5) (4) _3) (43 0) (4> _4) (41 2) (4> _6) 4

They all have an x-coordinate of 4. Every point with an
x-coordinate of 4 will be on this line.

red line is x = 4. The line x = 4 is perpendicular to the x-axis and YOI.J leamt about equations in
passes through the 4 on the x-axis. 9 Units 2 and 9.

An equation is like a rule connecting x and y. The equation of the [~ J

The diagram also shows the lines x = 2 and x = -5.

The equation of the y-axis is x = 0.

These points are on the line drawn here:
(53 3) (_4) 3) (2> 3) (_23 3) (0> 3) L 0 ) X
The y-coordinate of points on this line is always 3. .

The equation of the lineis y = 3. =

The equations of the other lines are y=-2and y = -

The equation of the x-axis is y = 0.

(m

Find the equation of the line through these points.
a PandQ b QandR ¢ RandS d Sand T

2 a Ona coordinate grid, draw and label the lines x = 7 and Toe
y=—4.

b Write down the coordinates of the point where Px
the lines cross. !

3 a Ona coordinate grid, draw the rectangle with corners at =6 =5 —4 =3 =) =14
A(2,7),B(-6,7),C(=6,1) and D(2, 1). -2
b Write down the equation of the line through B and C. gX 3 XR
Write down the equation of the line through A and B.
d The rectangle has two lines of symmetry. Write down the
equation of each of them.

(2]

4 Find the equation of the line through these points.
a (4,-5)and (4,2) b (-3,6)and (3,6) ¢ (-5,5)and (-5,0)

5 Three of these points are in a straight line.
Find the equation of the line.

€ E"%} 6 A rhombus has vertices at the points (-2, 8), (1, 2), (-2, —4) and (-5, 2).
a Draw the rhombus.
b The rhombus has two lines of symmetry. Write down the equations of these lines.

(4, 2) (2, 4) (-2, 4) (4, 2) (-4, -2) (2, 2)

/‘
13 Graphs (a
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13.3 Other straight lines

13.3 Other straight lines

You can use an equation to find pairs of values of x and y that obey the rule.

)
=t R ber that an equation is like a rule connecti and y. )
A2 { e [ canetion v TRE @ e connecine £and s Al the graphs in this unit

will be straight lines.

Look at the equation y = x + 2.

Choose any value for x and then work out the corresponding values y

of y. Each time you will get the coordinates of a point. °

o Ifx=4 theny=4+2=6 This gives the coordinates (4, 6). 6

e Ifx=1 theny=1+2=3 This gives the coordinates (1, 3). 5

o Ifx=-3 theny=-3+2=-1 This gives the coordinates (-3, —1). 4

o Ifx=0 theny=0+2=2 This gives the coordinates (0, 2). :

If you plot these points, you can draw a straight line through them. t

Any other points you find, using this equation, will be on the same 2B e
line, y = x + 2. L,

If your line is not straight, check you have

worked out the coordinates correctly.

(Worked example 13.3)

a Complete this table of values for y = 5 - 3x.
b Use your table to draw the graph of y = 5 - 3x.

8 =2
—2 | -1 0 2 3 Ifx=-2theny=5-3x-2=11 It is always helpful to
1| 8| s |-1]-4 Ifx=otheny=5-3x0=5 put the values in a
fx=3theny=5-3x3=-4 table, like this.
¥
b \ q Think carefully about the numbers you put on the axes.
The x-axis must include -2 and 3. The y-axis must

include -4 and 11.

Make sure you can plot all five points.

The points are in a straight line. Draw a line through all
the points.

Make the line as long as the grid allows.

—
» Y D H

e

)(_u,;;mC/
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13.3 Other straight lines

[ @ Exercise:3.3

1 a Copy and complete this table of values for y = x + 4.

o \43\<

x | 5] -3 0 2 4
1

b Copy these axes. Use your table to draw the graph of y = x + 4.

D W & U g

2 a Copy and complete this table of values for y = 2x + 5.

=

x -4 [ -2 0 2 3
1 11

® O D =

b Copy these axes. Use your table to draw the graph of y = 2x + 5.

0w R U g

( E"%} 3 a Complete this table of values for y = x — 3. I

x | 2] -1 2 4 6
=5

Use your table to draw the graph of y=x—3. | When you draw the coordinate grid, look carefully
Where does the graph cross the x-axis? at the table of values so that you will know how to

Complete this table of values for y =5 — x. label the axes.

o O T

x -3 | -1 2 5 6
y 6

Use your table to draw the graph of y=5 — x.
Where does the graph cross the x-axis?

o O T

Complete this table of values for y =2 — x.

x | 4| =210 2 3 5
y 4 -1

b Draw the graph of y=2 — x.

www.pdfgrip.com



13.3 Other straight lines

6 a Complete this table of values for y =2(x + 1).

x -4 | -2 0 2 5
-6

b Draw the graph of y=2(x+ 1).
7 a Complete this table of values for y =3 — 2x.

=2 | -1 0 1 2 |4
7 =l

b Draw the graph of y=3 — 2x.

\)
(*)
o

Complete this table of values for y = 2x — 4.
Choose your own values of x between —3 and 5.

X =3

Draw the graph of y = 2x — 4.
Where does the graph cross each of the axes?

On the same axes draw the graph of y = 2.
Where do the two lines cross?

O
~foTo 0T

Draw the graph of y = 6 — x with values of x from -2 to 7.

You should now know that:
* The x-axis is horizontal and the y-axis is vertical.

% The first coordinate is the x-coordinate and
the second coordinate is the y-coordinate.
Coordinates can be positive, negative or zero.

% Straight lines on a coordinate grid have
equations.

* Lines with equations of the type x=2 or y=-3 are
parallel to the y-axis or x-axis respectively.

* An equation such as y=2x-3 can be used to
work out coordinates and draw a straight-line

\ graph.

~

You should be able to:

*

*

Read and plot positive and negative coordinates
of points determined by geometric information.

Recognise straight-line graphs parallel to the
x-axis and y-axis.

Generate coordinate pairs that satisfy a linear
equation, where yis given explicitly in terms of x,
and plot the corresponding graphs.

Draw accurate mathematical graphs.

Recognise mathematical properties, patterns and
relationships, generalising in simple cases.

a\
m, 13 Graphs
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End of unit review

1 a PlotV(-2,5) and W(4, —1) on a grid and join them with a straight line.
b M is the mid-point of VW. Mark M on the graph and write down its coordinates.

2 The points (=6, 1), (=6, 5) and (=2, 5) are three corners of a square.
a Draw the square and write down the coordinates of the fourth corner.
Work out the coordinates of the centre of the square.

b
3 a Draw the parallelogram with vertices at (2, 0), (6, 2), (6, —2) and (2, —4).
b Draw the diagonals of the parallelogram. Write down the coordinates of the point
where they cross.

y

4 Write down the equations of the lines through the points: A *
a AandB b BandC ¢ CandD d DandA. 5

5 a Draw the rectangle with vertices at P(—1, 1), Q(5, 1), R(5, —3) x
and S(-1, —3). ===
b Find the equation of the line through P and Q. i
¢ Find the equation of the line through P and S.
d The rectangle has two lines of symmetry. Work out the equation of each one.

r\xn

6 Three of these points are on a straight line.
Work out the equation of the line. 2,-2) (2,-5) (1, 2) (5, 2) (-5, 2) (5, 5)

7 a Complete this table of values for y = x — 4.

x | 3| 2 0 3 6
—6 -1

b Use your table to draw the graph of y = x — 4.
Where does the graph cross the x-axis?

(o]
o 0

Complete this table of values for y = 2x + 2.

X =31 -1 0 2
0

o

Use your table to draw the graph of y = 2x + 2.
Complete this table of values for y =6 — 2x.

0
[-V]

x | -1 0 2 3 5

b Use your table to draw the graph of y =6 — 2x.

=
13 Graphs ‘@
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A ratio is a way of comparing two or
more numbers or quantities.

The symbol : is used to show ratio.

Ratios were used long before the
symbol we use today was invented.

Pythagoras was a famous Greek
mathematician who lived around
500 BC.

. . . . . \
Historians and mathematicians believe A
that he discovered the golden ratio.

Pythagoras (about 570
If the lengths of the sides of a rectangle BC to 495 BC).

are in the golden ratio, the rectangle is called the

golden rectangle. Some sizes of paper, such as A4, are based

on the golden rectangle.

A rectangle is golden if, when you cut a square from it, the
piece left over is mathematically similar to the original. This
means that the sides are in the same proportion.

If you divide a rectangle in this way several times, you will
see that a spiral shape forms.

This spiral shape can be seen in nature, for example, in the
shell of a chambered nautilus.

It can also be seen in architecture, such as the Parthenon
in Athens.

)

Make sure you learn and
understand these key words:

ratio

simplify

simplest form

highest common factor
divide

share

direct proportion
unitary method

The golden rectangle.

Today we use ratios in everyday life, often without
knowing it! Builders use ratios when mixing sand and
cement for concrete. Chefs use ratios when mixing
ingredients for cakes.

In this unit you will learn how to use ratio and direct
proportion.

m 14 Ratio and proportion
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14.1 Simplifying ratios

14.1 Simplifying ratios

In this necklace there are two red beads and six yellow beads.

You can write the ratio of red beads to yellow beads as 2 : 6. \m/

For every one red bead there are three yellow beads, so you

can simplify the ratio2: 6 to 1 : 3. 5 6

You write a ratio in its simplest form by dividing the numbers +2 < > +2
1:3

in the ratio by the highest common factor. Here, the highest common factor
of 2 and 6 is 2, so divide both the numbers by 2.

red : yellow

CWorked example 14.1)

6 Bryn is drawing a scale diagram of a building.

The rectangle is made up of blue squares and green squares.
a Write down the ratio of blue squares to green squares.

b Write the ratio in its simplest form.

a blue : green = 8 : 12 There are 8 blue squares and 12 green squares in the rectangle.
b 8:12 The highest common factor of 8 and 12 is 4, so divide both numbers by 4.
ol Ves
1:3

[ @ Exercise 14.1

1 For each of these necklaces, write down the ratio of red beads to yellow beads.
a Noosco” P “eecee” ¢ “-eccce” d “eceeece
2 For each of these necklaces, write down the ratio of green beads to blue beads in its simplest form.

a N ooe0e0 D “oeecee € “-eseecceese 4 “-eoecsces

3 Write each of these ratios in its simplest form.

a2:8 b 2:12 c 3:6 d 3:15 e 4:8 f 4:12

g 25:5 h 60:5 i 36:6 j 14:7 k 24:8 l 54:9
4 Write each of these ratios in its simplest form.

a 4:10 b 4:14 c 6:8 d 6:21 e 8:10 f 8:14

g 12:9 h 24:9 i 15:10 j 24:10 k 28:12 L 21:9
5 Helena sees this recipe for pastry. Pastry

She says that the ratio of margarine to flouris 4 : 1.

. 200 g flour pinch salt
Is Helena correct? Explain your answer.

50 g margarine water to mix

lard
For every 10 m of the building he draws a line 5 cm long. osl

Bryn thinks he is using a ratio of 2 : 1. Alun thinks Bryn is using a ratio of 200 : 1.
Is either of them correct? Explain your answer.

14 Ratio and proportion 137
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14.2 Sharing in a ratio

14.2 Sharing in a ratio

You can use ratios to divide things up, or share them.

Look at this example.
Sally and Bob bought a car for $15 000.
Sally paid $10 000 and Bob paid $5000.

You can write the amounts they paid as a ratio.

Sally : Bob
10 000 : 5000
+ 5000 +5000
2:1

So, Sally paid twice as much as Bob.
Five years later they sold the car for $9000.

The highest common factor of 10 ooo
and 5000 is 5000, so divide by 5000 to
simply the ratio.

They need to share the money fairly between them.

Sally paid twice as much as Bob, so she should get twice as much as

him.

How do you work out how much each of them gets?

To share in a given ratio

o Add the numbers in the ratio to find the total number of parts.
« Divide the amount to be shared by the total number of parts to find the value of one part.
« Use multiplication to work out the value of each share.

(Worked example 14.2)

Share $9000 between Sally and Bob in the ratio 2 : 1.

Total number of parts: 2 +1=3

Value of one part: $9000 =+ 3 = $3000
Sally gets: $3000 x 2 = $6000
Bob gets: $3000 x 1 = $3000

| @ Exercise 14.2

Add the numbers in the ratio to find the total number of
parts.

Divide the amount to be shared by the total number of
parts to find the value of one part.

Multiply by 2 to get Sally’s share.

Multiply by 1 to get Bob’s share.

1 Copy and complete the workings to share $45 between Ethan and Julie in the ratio 1 : 4.

Total number of parts: 1 +4 =[]
Value of one part: $45 +[ | =[]
Ethan gets: 1 x[_]=[|

Julie gets: 4 x [_|=[]

m 14 Ratio and proportion
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14.2 Sharing in a ratio

2 Share these amounts between Dong and Chul in the ratios given.

a $24intheratiol:2 b $65in theratiol:4 ¢ $48intheratio3:1

d $30intheratio5:1 e $2lintheratiol:6 f $64intheratio7:1
3 Share these amounts between Lin and Kuan-yin in the ratios given.

a $35intheratio2:3 b $56in theratio2:5 € $%$49in theratio3:4

d $32intheratio5:3 e $66intheratio6:5 f $90in theratio7:3

4 Raine and Abella share an electricity bill in the ratio 5 : 4. The electricity bill is $72.
How much does each of them pay?

5 A tin of biscuits contains shortbread and choc-chip biscuits in the ratio 2 : 3.
The tin contains 40 biscuits.
How many shortbread biscuits are there in the tin?

6 A school choir is made up of girls and boys in the ratio 4 : 3.
There are 35 students in the choir altogether.
How many of the students are boys?

7 Brad and Lola bought a painting for $120.
Brad paid $80 and Lola paid $40.
a Write the ratio of the amount they each paid in its simplest form.
b Ten years later they sold the painting for $630.
How much should each of them get?

8 William and Emma buy a racehorse.
William pays $3000 and Emma pays $4000.
a Write the ratio of the amount they each pay in its simplest form.
b The horse wins prize money of $12 600.
How much should each of them get?

(7<) 9 Inawood there are oak trees and beech trees.
In one section of the wood there are 35 oak trees and 49 beech trees.

| estimate that there are 3000 oak
trees in the wood altogether.

@ 10 Agwe and Kai are going to share $240, either in the ratio of their ages,
or in the ratio of their weights.
Agwe is 14 years old and weighs 58 kg.
Kai is 16 years old and weighs 62 kg.
Which ratio would be better for Agwe?
Explain your answer.

L)

In the whole wood there are 7200 trees.
Show how Mia worked out this estimate.

-

&= 11 Every New Year Auntie Bea gives $320 to be shared between her nieces in
the ratio of their ages.
This year the nieces are aged 3 and 7.
How much more will the younger niece receive, in five years’ time, than
she receives this year?

14 Ratio and proportion
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14.3 Using direct proportion

14.3 Using direct proportion

Two quantities are in direct proportion when their ratio stays the same as the
quantities increase or decrease.

One packet of rice costs $3.25, so two packets of rice would cost twice as much.
Two packets of rice would cost 2 x $3.25 = $6.50.

Six tickets to a concert cost $120, so three tickets would cost half as much.
Three tickets would cost $120 + 2 = $60.

(Worked example 14.3)

a Three books cost $12. Work out the cost of 10 books.
b A recipe uses two eggs to make 12 cupcakes.
How many eggs are needed to make 36 cupcakes?

a $12+3=9%4 First of all, work out the cost of one book
by dividing the total cost of the books by 3. | This is called the unitary
10 x $4 = $40 Now work out the cost of 10 books by method, because you find
multiplying the cost of one book by 10. the cost of 1 book before
b 36 +12=3 You can see that to make 36 cupcakes you finding the cost of 10.
need to multiply the recipe by 3.
2 x 3 =6 eggs So, multiply the number of eggs by 3.
1 Tony buys one bag of chips for $1.20. In this type of question, if you can see the
Work out the cost of: connection between the numbers, you don’t need
a two bags of chips b five bags of chips. | to use the unitary method.

2 Rob goes to the gym three times a week.
Work out how many times he goes to the gym in:
a four weeks b one year.

(Remember that there are 52 weeks in a year.)

3 Three bananas weigh 375 grams.
Copy and complete the working to find the weight of eight bananas.
1 banana weighs: 375+ 3 =[]
8 bananas weigh: 8 x[]=[]

4 Five apples weigh 320 grams.
Work out the weight of: @ one apple b seven apples.

5 Ivan buys four shirts for $37.80.
Work out the cost of nine shirts.

6 A recipe for four people uses 800 g of chicken.
Copy and complete the workings to find the weight of chicken needed for:
a 20 people b 6 people.
a Weight of chicken for 4 people: 800 g
The connection between 4 and 20 is: 20 + 4 =[]
Weight of chicken for 20 people: 800 gx[l=0L]g

m 14 Ratio and proportion
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14.3 Using direct proportion

b Weight of chicken for 4 people: 800 g
Weight of chicken for 2 people: 800g+-2=[]g
Weight of chicken for 6 people: 800g+Llg=0Llg

7 Bois paid $65 for 10 hours work. How much does she earn when she works for:
a 5hours b 15 hours?

8 A catering company charges $960 for a meal for 120 people.
How much do they charge for a meal for:
a 60 people b 300 people?

¢ E"%} 9 This is part of Li-Ming’s homework.

Question A recipe for 6 people uses 300 g of rice.
How much rice iy needed for 15 people?

Solution The recipe is for 6 people, 6 + 9 = 15
6 people need 300 g of rice
3 people need 300 g+ 2 = 150 g rice
6+3=9,50300+ 150 =450 ¢
Altogether 450 g of rice is needed.

13

Explain what she has done wrong and work out the right answer.

@ 10 A teacher orders homework books for her class of 30 students.
The total value of the order is $135.
Two more students join her class, so she orders two extra books.
What is the total value of the order now?

|

You should now know that: You should be able to:
% Aratio is a way of comparing two or more * Use ratio notation.

numbers or quantities. * Write a ratio in its simplest form.
* The symbol : is used to show ratio. * Divide a quantity into two parts in a given ratio.
% To write a ratio in its simplest form you divide * Recognise the relationship between ratio and
both the numbers by the highest common factor. proportion.
% To share in a given ratio you need to: * Use direct proportion in context.
1find the total number of parts * Solve simple problems involving ratio and direct
2 find the value of one part proportion.
3 find the value of each share. * Understand everyday systems of measurement
* Two quantities are in direct proportion when their and use them to calculate.
ratios stay the same as the quantities increase or * Solve word problems involving whole numbers,
decrease. money or measures.

N J

14 Ratio and proportion
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End of unit review

End of unit review

1 For each of these shapes, write down the ratio of red squares to yellow squares.

a[ll] b [T N T]

2 For each of these shapes, write down the ratio of green squares to blue squares.
Write each ratio in its simplest form.

Al TEEEET T bITTTER TERTTTT]

3 Write each of these ratios in its simplest form.
a2:6 b 18:3 c 6:9 d 24:16

(24 4 Chaska sees these ingredients for a concrete mix.
He says that the ratio of cement to sand is 2 : 1.
Is Chaska correct? Explain your answer.

Concrete mix
2 sacks cement

5 Share these amounts between Tao and Chris in the ratios given. 4 sacks sand

a $15intheratiol:2 b $25intheratio4:1
¢ 45kgin the ratio 3:2 d 24 litres in the ratio 5: 3

6 A tin of sweets contains toffees and chocolates in the ratio 3 : 4.
The tin contains 35 sweets.
How many chocolates are in the tin?

@ 7 Mia and Gianna are going to share $180 either in the ratio of the number of brothers they each have,
or in the ratio of the number of sisters they each have.
Mia has two brothers and three sisters.
Gianna has one brother and five sisters
How much more would Gianna get if they shared the money in the ratio of the number of sisters
rather than the ratio of brothers?

8 Sham buys one packet of peanuts for $1.60.
Work out the cost of:

a two packets of peanuts b seven packet of peanuts.
9 Four tins of beans weigh 1.6 kg.

Work out the weight of:

a 12 tins of beans b 10 tins of beans.

10 The total length of three fence panels is 5.4 m.
Work out the total length of ten fence panels.

@ 11 A coach orders shirts for her netball team.
There are seven players in the team.
The total value of the order is $89.60.
She remembers at the last minute to order three extra shirts for the
reserve players.
What is the total value of the order now?

m 14 Ratio and proportion
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Nowadays the units used for measuring are almost always decimal, W
based on 10, 100 or 1000. For example, there are 100 cents in a

dollar, 10 millimetres in a centimetre and 1000 grams in a kilogram. Madke sture dy:)l:j lea:’n and ds:
Using decimal systems makes calculation easy. understand these key words:
time

12-hour clock

24-hour clock
. J

There is an important exception to this. Time is not measured in

a decimal system. The system of measuring time, in hours and
minutes, is very ancient. There are 60 minutes in an hour, 24 hours
in a day and 7 days in a week. This can make calculations more
awkward.

Although some countries may still use different units for some measures, the passage of time is one
thing that everyone in the world measures in exactly the same way. It would make life very difficult if
that were not the case!

Of course the actual time varies in different countries. For example, because of the Earth turning, it is
evening in Australia while it is midday in the UK. This is something you need to remember if you travel
from one country to another, or you want to talk on a phone or computer to someone in a different country.

There are two ways of writing time. These are the 12-hour clock system and the 24-hour clock system.
In everyday conversation, people generally use the 12-hour system. Timetables almost always use the
24-hour system to avoid confusion.

Alarm clock (12-hour system). Digital clock (24-hour system). Astronomical clock.

E -0
-~
5
g =
515
=
=t
S
= 1.U
5
)
=
2 d-
5 Be)

0

10 ) 3 4
Time (minutes)

Graph shows a walk to school (distance travelled against time).
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( )
’ \ 24-hour clock times are sometimes

written with a colon (:). There may
be a gap between hours and minutes
of they may be closed up. 03:45,

0345 and 03 45 are all correct ways
It is a quarter to four. It is 45 minutes past 3. of writing the same time.
N .

i 3 45 am i 3 45 pm i 03 45 i 15 35

In the 12-hour clock system, 3 45 am is in the morning and 3 45 pm is in the afternoon.

These are different ways to describe the time shown on the clock.

In the 24-hour clock system, 03 45 is in the morning and 15 45 is in the afternoon.

The 24-hour system is usually used for timetables, because it is

clear whether the time is in the morning or afternoon. 24-hour times always have

four numerals.
You need to understand both the 12-hour and the 24-hour systems.

CWorked example 15.1)
An aeroplane takes off at 14 40 and lands at 17 25. How long does the journey take?
Method 1
14 40 — 15 40 — 16 40 is 2 hours ~ Count on in hours. Stop at 16 40 because 17 40 is after 17 25.
16 40 — 17 25 iS 45 minutes 16 40 to 17 00 is 20 minutes; 17 0o to 17 25 is another 25 minutes.

Time taken is 2 hours 45 minutes

Method 2
14 40 — 15 00 is 20 minutes Count on to the next whole hour. Be careful. You can’t usea
15 00 — 17 00 is 2 hours Count on to the hours figure (17). calculator for subtractions like

17 00 —» 17 25 is 25 minutes the one in the example.

Time taken is 2 hours 45 minutes 20 minutes + 2 hours + 25 minutes.
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Write these as 24-hour clock times.
a 715am b 1045am ¢ 335pm d 8pm e 1130am f 1130pm

2 Write these times using the 12-hour clock
a 0930 b 1600 c 2140 d 0045 e 2310 f 1205

3 Howlongisit:
a from 08 30 to 09 15 b from 1349 to 1422 ¢ from1742to 18112

4 How long is it:
a from825amto 11 08 am b from 11 30 am to 2 45 pm ¢ from930amto7 15 pm?

5 A train left at 10 35 and arrived at 12 10. How long did the journey take?

6 A carleft at 13 50 and arrived at 18 15.
a How long did the journey take?

b The driver took one break, for 1% hours. How long was she driving?

7 A train left at 22 47 and arrived at its destination the next morning at 06 33. How long did the
journey take?

8 A car left at 09 45. The journey took 25 minutes. Work out when it arrived.

9 A plane took off at 11 55 and arrived 2 hours 40 minutes later. What time did it arrive?

10 A traveller arrived at 17 25. The journey took 5 hours and 50 minutes. What time did the
traveller start?

11 The time in Wellington is 11 hours ahead of the time in London. What time is it in Wellington
when it is 6 15 am in London?

12 The time in Abuja is 4% hours behind the time in Delhi.

The time in Jakarta is 1% hour ahead of the time in Delhi: Delhi it will be early

a What time is it in Abuja when it is 18 20 in Delhi? / When it is midday in
S
b What time is it in Abuja when it is 01 05 in Jakarta?

morning in Abuja.

13 A plane left Cairo at 16 45 and arrived in Abu Dhabi 3 hours and 40 minutes later.
Abu Dhabi is 2 hours ahead of Cairo. What time did the plane arrive?
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Travel timetables are usually written in 24-hour clock times.

In a timetable, each column shows a different journey. Each row

shows a different stop.

(Worked example 15.2)

This is part of a bus timetable.
a How many bus journeys are shown?

b Eesha arrives at the station at 15 55. How long must she wait
for a bus to the airport?

¢ How long does the 15 47 from the zoo take to get to the
airport?

Timetables are written in the same
way, whether they are for buses,

trains or aeroplanes.

Bus 6X departive times

Station | 1533 [ 1548 [ 16 08 | 16 23
Zoo 1547 11602 | 1622 | 16 37
Factory | 16 05 | 16 20 | 16 40 | 16 55
Airport | 1619 [ 1634 [ 1654 | 1709

d Mahdi must be at the factory by 16 30. What time should he catch a bus at the station?

a4 Each column shows a separate bus journey.

b 13 minutes The next bus is at 16 08, which is 13 minutes after 15 55.

€ 32 minutes It arrives at 16 19; 15 47 — 16 19 is 13 + 19 = 32 minutes.

d 15 48 It arrives at 16 20. The next bus arrives at 16 40, which is too late.

| @ Exercise 15.2

1 Here is part of a bus timetable.

a What time does the bus leave the bus station?
Write the answer in the 12-hour clock.

b How long is the journey from the town centre to
the harbour?

¢ Masha gets to the museum bus stop at 14 20.
How long will she have to wait for the bus?

d The next bus leaves the bus station 35 minutes later
than the time shown on the timetable.
What time is that?

2 Here is part of a ferry timetable.

a Hassan arrives at City Bridge at 11 50. How long will he
wait for a ferry?

b What time will Hassan get to Tower Bridge?

¢ How long does the 13 25 from City Bridge take to get to
Old Bridge?

d How long does the second ferry take for the whole
journey?
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Departure times
Bus station 14 10
Town centre 14 26
Museum 14 33
Park 14 45
Harbour 1508

Departure times

City Bridge 1135|1215 | 1325
Dock 1152 | 1226 | 1342
Tower Bridge | 1214 | 1250 | 1404
Old Bridge 1226 | 1321 | 14 16




L

3 This table shows the departure times of planes at an airport.

a Itis now 15 50. Work out the time until the Bangkok departure.
b Work out the time between the Abu Dhabi departure and the

Cairo departure.

¢ The Tokyo flight is delayed by 85 minutes. Work out the new

departure time.

4 This is a train timetable.

Departure times
Ayton 10 40 1125 12 50 14 05 1512
Caply | 1115 - 1325 | 1440 -
Denby | 1142 - - 1507 -
Filsea 1218 | 1232 | 1315 | 1543 | 1609

(-2 = Wi o B = i -]

How many trains stop at Caply?
How long does the 10 40 from Ayton take to reach Filsea?
What is the fastest journey time from Ayton to Filsea?
A man arrives at Ayton Station at 12 30. What is the earliest time he can reach Denby?

A woman has an appointment in Filsea at 4 pm. What train from Ayton should she catch?

Departure times

18 25 Bangkok
18 40 Abu Dhabi
18 45 Hyderabad
18 55 Tokyo
1910 Delhi

19 15 Cairo

5 This timetable shows flights in New Zealand from Christchurch to Auckland. Some flights stop in

Wellington.

Christchurch depart 08 40 10 30 13 35 14 45 18 45
Wellington arrive l 1115 l l 19 30
Wellington depart 13 00 20 00

Auckland arrive 10 00 14 00 14 55 1505 2100

a Write the arrival and departure times of the 13 35, using 12-hour clock times.

b How long does the flight on the 08 40 take?
¢ How long does the journey on the 18 45 take?

d Melissa takes the 10 30 from Christchurch. How long does she wait in Wellington?

He will catch a bus and then a train.
It takes Yusef 10 minutes to walk from his home to the Statue bus stop.
The walk from Park Station to the football pitch takes 15 minutes.

The match starts at 4 pm.
Here are the bus and train timetables.

Yusef is going to watch a football match in the park.

Bus timetable

Train timetable

Statue 13 35 13 50 14 05 14 20 14 35
Hospital 13 55 14 10 14 25 14 40 14 55
Lake 14 11 14 26 14 41 14 56 1511
Main Station 14 27 14 38 14 53 1512 1527
Main Station 1400 | 1430 [ 1500 | 1530
Park Station 1425 | 1455 | 1525 | 1555

a What is the latest time Yusef can leave home?
b Which bus and train should he catch?
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Graphs can tell stories.

-
u

This graph shows Ari’s journey from home.

First look at the two axes.

The horizontal axis shows time (in minutes).

Distance from home (km)

[

The vertical axis shows Ari’s distance from home (in kilometres).

<=}

The graph is in three parts.

o He walks for 10 minutes and travels 1 km. Time| (minutes)

« He waits for a bus for 20 minutes. You can tell he is not moving
because the line is horizontal.

o The bus does not come. He starts walking again. After a total of
40 minutes he is 1.5 km from home.

In the first part, Ari took 5 minutes to walk 0.5 km. In the third part he took 15 minutes to walk 0.5 km.
He walked more slowly in the third part. You can see this on the graph. When the graph is steeper (first
part) he is walking faster. When the graph is less steep (third part) he is walking more slowly.

[ @ Exercise 1.3

1 This graph shows a car journey.

The journey was in two stages with a rest break.

)
D
D

Work out the time taken for the first part of the journey.

Work out the distance the car travelled in the first part.

Statt (K
Sy
(<=

Work out the time taken for the rest break.

Work out the time taken for the whole journey.

from start (1
nee-rom

Work out the total distance travelled.

0o on o

Pistan
Distance
oy
D

Did the car travel more quickly in the first stage

or the last stage? Give a reason for your answer.

D

Time (hours)

2 Luis drove to Overton.

He stayed there for a while and then he drove back

home. The graph shows his journey.

a Work out the distance from Luis’s home to Overton.
b Work out how long Luis was at Overton.

__
=y

¢ Find: i the time taken to reach Overton

ii the time taken to get back home from

>

Overton.

Distance|from s&grt km)

d Did Luis drive faster travelling to Overton or going
home?

<=}

Time (hours)
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3 Maya likes to run from home to school.
This graph shows her journey one morning.
a How far from school is Maya’s home?
b When did Maya leave home?
¢ Maya stopped for a rest on the way.
i When did she stop?
ii How long did she stop for?
d When did she get to school?

4 In an experiment Salman heated some water.
The graph shows how the temperature changed.
a What was the temperature at the start?
b What was the temperature after 2 minutes?
¢ What was the highest temperature?
d What happened after 4 minutes?

rS

N

Distance from school (km)

-

08

10

Time (

24 hours clock)

>

149J

)

Temperature| (°C)

<D

<D

(1

inutes

5 Leia went on a cycle ride.

This graph shows her progress.
What time did Leia start?

D

How far had Leia travelled at 10 30?

D

Leia had two rest stops. What times were these?

Uisjtance (km)

How far did Leia travel in the first five hours?

How far did Leia cycle?

-0 o n oo

How long did the journey take her?

5
D

[en)

09

11

00

13

00| 1400

15

1600

e (2

4 h

urs/clock)
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6 Eva was walking to the bus stop.

After two minutes she started to

S
s~}

run. She stopped at the bus stop.

a How far had Eva walked when

w
[==]
/

she started to run?

b How long did it take Eva to

Diian e from home (m)
g

get to the bus stop? 100 \\\
¢ What do you think happened N
next? 0

4 6 7 9 1 11

Time (minutes)

7 Aziz walks from home to a shop.

The journey is shown on the graph.

=)

The walk takes 20 minutes.

a Find the distance to the shop.

b Copy the graph.

€ Aziz is in the shop for 20 minutes.

Show this on the graph.

Distance from home|(km)
L"I

d Aziz takes 30 minutes to walk home.

Show this on the graph.

D

Time (minutes

8 Misha left home in his car at 10 30. It took 2 hours to drive 50 km and
then he stopped for one hour.
Then he drove back home. The journey home took 1% hours.

a Draw a graph to show Misha’s journey.
b What time did Misha get home?

9 Johanna went on a cycle ride. She started at 9 15 am. She rode for 2 hours and travelled 30 km. She
stopped for 1 hour. She cycled for another 2% hours and travelled another 40 km.

a Draw a graph to show her journey.
b Work out when she finished.

N

You should now know that: You should be able to:

* Times can be written in the 12-hour clock system * Understand and use the 12-hour and 24-hour
or the 24-hour clock system. clock systems.

* Timetables usually use the 24-hour system. Each * Interpret timetables.
column shows a different journey. * Calculate time intervals.

* You must be careful calculating the difference * Draw and interpret graphs in real-life contexts
between two times because time does not use a involving more than one stage, such as travel
decimal system: there are 60 minutes in an hour. graphs.

% Graphs can be used to show journeys. Time is * Understand and use everyday systems of

shown on the horizontal axis. measuring time.

% Solve word problems involving time.
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Write these as 24-hour clock times.
a 550am b 1017 pm ¢ half past 3 in the afternoon d 1235pm

Write these as 12-hour clock times.
a 0427 b 1635 c 2305 d 0707

a A train leaves Thane at 14 21 and arrives at Panvel at 15 15.
Work out the time the journey takes.

b A train leaves Thane at 17 48. It takes 32 minutes to get to Nerul.
What time will it arrive?

A car journey begins at 19 50 and arrives at 01 17 the following day.
How long does it take?

This is part of a bus timetable.
a What time does the 13 29 from the station reach the castle?

Write this as a 12-hour clock time. . Departure times

b Amon just misses thg 13 54 from the station. Station 1329 | 1354 | 1419 | 1444
How long will he wait for the next bus?

¢ Work out the time it takes for the earliest bus <3St 1546 | 1411 | 1456 | 1501
to get from the castle to New Bridge. Football ground | 1408 | 1433 | 1458 | 1523

d Anisa wants to get to the football ground New Bridge 1422 | 1447 | 1512 | 1537

by 2 30 pm.
What time will she catch a bus at the station?

Mina is cycling home. This graph shows her journey.

a Find her distance from home after 2 hours.

D

How long did she take to cycle home?

f==)

b
¢ Work out how far she travelled in the first 3 hours.
d Work out how far she travelled in the second

3 hours.

e Mina said: ‘I cycled more quickly in the second

Distance from home|(km)
[=>)
/

3 hours than I did in the first 3 hours. Is this true?

Give a reason for your answer.

<=}

Time (hours

Meril starts driving at 14 00.

a How far had she travelled at 14 30?

f==)

b Copy the graph.

€ At 1500 she stopped for half an hour.

Show this on your graph.

d She continued her journey. She took 90 minutes to

Distande (km)

travel another 100 km. Show this on your graph.

<=}

[en)

1400 | 1430 | 1500 | 1530 | 1600 | 1630 | 1700

24 hours clock time
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16 Probability

There are aspects of uncertainty and chance in everybody’s life.

)

Although it may not always be important to know whether the sun | .+
A 5 S . ake sure you learn and
will shine tomorrow, for example, it might matter very much if you | ,-qarstand these key words:
are planning a big outdoor activity. likely
It would be useful to be able to work out how unlikely
likely it is that particular situations occur. certain
o Is it likely to rain? Should I take an umbrella? chance
 Will my team win their next match? even chance
o What is the chance of an earthquake? very unlikely
« What is the likelihood of having an accident very likely
on a particular road? probability
o IfI throw two dice, will I score a double 6?2 probability scale
o Is it safe to go skiing? event
« Will I get caught if I don’t do my homework? outcome
« Will my train be late? equally likely
« What are my chances of getting a top exam grade? random
o Am I likely to live to be 100 years old? mutually exclusive
Working out the likelihood of something can be difficult - but est|mf’:1te .
mathematics can help. experlmental probgl'alllty
Probability is the branch of maths that measures how likely it is L theoretical probability )

that something will happen.

You can use it to find the probability of a particular outcome of
an event.

In this unit you will learn how to calculate and use probabilities
in simple situations.

P L]

R o N
= -
2 : .”

=)\
m) 16 Probability
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16.1 The probability scale

16.1 The probability scale

Words such as likely, unlikely and certain are used to describe the chance that something will happen.

Sometimes a result can be associated with a number from 0 to 1.
This is the probability of the result.

« Something that is certain to happen has probability 1.
« Something that is impossible has probability 0.

Probabilities can be written as
fractions, decimals or percentages.

Probabilities can be shown on a probability scale, as worked example 16.1 shows.

(Worked example 16.1)
United and City are two football teams. The probability that City will win their next match is 25%.
The probability that United will win their next match is %

a Which team is more likely to win their next match?
b Show the probabilities on a probability scale.

a United is more likely to win their next match.  25% is 1, which is less than %

4 It helps to
b City United The scale goes from o to 1. mark a few
, l , , r . Mark X and 2 on the scale. fractlon? on the
' — ' U ' 4 3 probablity scale.

0 1, 13 1/ 23 3y 1

( Exercise 16.1

1 Choose the best word or phrase from the box to describe each situation.
a If you drop a fair coin it will land showing ‘heads’. ) _
b The day after Monday will be Tuesday. veny el e urlhkely
¢ You have the same birthday as the President of CYEm ETERES EEii

the United States. heads  tails
d You will do well in your next maths exam.

likely unlikely impossible

2 Match each statement to the most appropriate letter on the probability scale.
a A new-born baby will be a girl.
b A plane will fly from New York

to Hong Kong in two hours next week. A B C D E F G
¢ A dice will show a 2 when it is rolled. i l l i l l
d There will be an earthquake in Asia in | |
the coming year. 0 1

3 Draw a probability scale. Mark these probabilities in the correct places on your diagram.

a It will rain tomorrow: 25%. b A hurricane will reach a town: 50%.
¢ Your team will win the match: L. d A plant will flower: 70%.
e Mia will study maths at university: 0.9. f Razi’s train will be late: 5%.

16 Probability

www.pdfgrip.com



16.2 Equally likely outcomes

16.2 Equally likely outcomes

For some simple activities or events, such as spinning a coin, throwing a dice or picking a card from a
pack, there are various results, or outcomes, that are all equally likely. With a coin the two outcomes are
‘heads’ and ‘tails. With a dice the numbers 1, 2, 3, 4, 5 and 6 are all equally likely outcomes.

But how can you assign a probability to a particular outcome?

(Worked example 16.2)

Here are eight number cards. 2 5 5 § 10 10 10 13 If the card is chosen at
random it means that all

The cards are placed face-down on a table. One card is chosen at random.

What is the probability that the number chosen is: the cards have the same
a s b greater than 9 c an even number? chance of being chosen.
a % = % There are eight cards, so there are eight equally likely outcomes.

Two of the cards are 5s so there are two chances out of eight of choosing a 5.
Write this as a fraction.

b % = % There are four cards with numbers greater than 9.
(4 % The even numbers are 2, 8 and 10. Five cards have even numbers so the probability is %

( Exercise 16.2

1 There are 20 picture cards in a set. Six show flowers, four show trees, three show birds, five show
antelopes and two show lions.
Bryn picks a card at random. What is the probability that it is:
a abird b alion ¢ aplant d an animal with four legs?

2 Alicia throws a dice. What is the probability that she scores:
a4 b morethan4 ¢ lessthan4 d an odd number?

3 There are six girls and ten boys in a class. Three of the girls and four of the boys wear glasses.
a The teacher chooses one person at random. What is the probability that the teacher chooses:

i agirl ii  a girl wearing glasses
iii a boy who does not wear glasses iv  a child wearing glasses?
gz b How can the teacher make sure that the choice is random and each child has an equal chance of

being chosen?

M A T H E M A T I C S

4 Each letter of the word MATHEMATICS is written on a separate card.
[and u.

The vowels are A, E, I, O ]

Jake picks one card at random. What is the probability that the letter is:
a M b notT ¢ avowel d nota vowel
e X f in the word CHANCE?

m 16 Probability
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16.2 Equally likely outcomes

@ 5 What is wrong with Anders’ argument?

: )
_ j A football team can win, lose or draw a match.
These are the only three possible outcomes and
winning is one of those outcomes.
The probability that the team will win is %
Y

6 1In a game of snooker there are 15 red balls and seven other balls coloured yellow, green, brown, blue,
pink, black and white. Gianni takes one ball at random.

What is the probability that the ball Gianni takes is:
a red b notred ¢ vyellow d red, white or blue e orange?

7 A ten-sided dice has the numbers from 1 to 10 on its faces.

Q@

Jiao rolls the dice once.

Find the probability of each of these outcomes. Write your answers as percentages.
a3 b more than 3 ¢ amultiple of 3

d afactor of 12 e more than 12 f less than 12

8 A teacher has 12 red pens, 8 blue pens, 5 black pens and 7 green pens.
She hands one, at random, to each student in the class.
a Find the probability that the first student is given a red pen.
@ b Deshi wants to have a red pen. By the time the teacher gets to Deshi she has given out two pens
of each colour. Has Deshi’s chance of getting a red pen increased or decreased? Give a reason for
your answer.

16 Probability
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16.3 Mutually exclusive outcomes

16.3 Mutually exclusive outcomes

A bag contains sweets of different colours.
One sweet is taken from the bag. This is an event.

Here are two possible outcomes.

| A red sweet is taken out.|  |A green sweet is taken out. |

These are mutually exclusive outcomes. They cannot both happen at the same time.

Here are two more possible outcomes.

| A yellow sweet is taken.| [The sweet taken tastes of lemons. |

These are not mutually exclusive outcomes. The sweet could be yellow and taste of lemons.

CWOrked example 16.3)

A wallet contains $5, $10, $20 and $50 notes. One note is taken from the wallet. Here are three
possible outcomes.
Outcome A: An amount of $5 is taken.
Outcome B: An amount of $10 or less is taken.
Outcome C: An amount of $20 or more is taken.
Which of these pairs of outcomes are mutually exclusive?
a AandB b AandC ¢ BandC

a Aand B are not mutually exclusive. A means a $5 note is taken.
B means a $5 or a $10 note is taken.
$5 could be taken in either case.

b Aand C are mutually exclusive. A means a $5 note is taken.
C means a $20 or $50 note is taken.
These have nothing in common.

¢ B and C are mutually exclusive. B means a $5 or a $10 note is taken.
C means a $20 or $50 note is taken.
These have nothing in common.

' Exercise 16.3

1 Aiden has these coins in his pocket.
He takes out one coin at random.
Here are four possible outcomes.
A: He takes out 10 cents.

B: He takes out 20 cents or less.
C: He takes out 20 cents.
D: He takes out 50 cents or more.

a Find the probability of:

i outcomeA ii outcomeB iii outcome C iv outcome D.
b Which of these are mutually exclusive?
i AandB ii AandC iii BandC iv BandD v A,CandD

m 16 Probability
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16.3 Mutually exclusive outcomes

Jessica throws a normal six-sided dice. Here are four different outcomes.
A: an even number B: an odd number C: more than 5 D: less than 4

a Which outcome is least likely?
b Write down three different pairs of mutually exclusive outcomes.

People are invited to compete to be a contestant in a television quiz show.

Here are some possible outcomes for the person who is chosen.

A: The contestant is a woman over 25 years old. B: The contestant is a man.

C: The contestant is 21 years old. D: The contestant is a 30-year-old man.

a List the possible pairs of mutually exclusive outcomes.
b List three of the outcomes that are all mutually exclusive.
¢ What can you say about the probabilities of B and D?

These are some possible outcomes for an aeroplane that is due to arrive at midday tomorrow.
A: It is late. B: It arrives at 12 35. C: It arrives before 11 45.
D: It arrives after 11 50. E: It is early.

a Are any pairs of these outcomes mutually exclusive?
If so, which pairs?

b Write down three mutually exclusive outcomes for
when the aeroplane lands, one of which must happen.

You do not have to use the
events listed above.

A fair spinner has four colours: red, green, blue and yellow.
It is spun once.

a List two possible outcomes that are mutually exclusive.
b List two outcomes that are not mutually exclusive.
¢ Find the probabilities of your outcomes in part b.

This 20-sided dice has the numbers from 1 to 20 on its faces.
All numbers are equally likely. Gavin throws the dice once.

a What is the probability that the outcome is a single-digit number?

b Find an outcome that is mutually exclusive to the outcome in part a
but has the same probability.

¢ Here are three different outcomes.
T: a multiple of 3 F: a multiple of 5 S: a multiple of 7
i Find the probability of each of these outcomes. Write your answer as a percentage in each case.
ii  Which of these three outcomes are mutually exclusive?

16 Probability
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16.4 Estimating probabilities

16.4 Estimating probabilities

If you drop a thumb tack it can land point up or point down.
You cannot assume these two outcomes are equally likely.

You cannot use equally likely outcomes to find the probabilities.

However, you can do an experiment. ) .
Outcome pointup | point down total

The table shows the outcomes when 80 thumb
tacks were dropped.

Frequency 31 49 80

An estimate of the probability of ‘point up’ is % = 0.39 or 39%.

An estimate of the probability of ‘point down’ is % =0.61 or 61%.

These are experimental probabilities. Probabilities found by using

equally likely outcomes are theoretical probabilities. The outcomes of tossing
a coin, either ‘heads’ or

‘tails’, are equally likely.

What are the theoretical probabilities if the two outcomes are equally likely?
They will both be 0.5.

« Different experiments on the same event could give different experimental probabilities.
o Theoretical probabilities do not depend on an experiment and they do not change.

[ Exercise 16.4

1 A survey of 40 cars on a particular length of road showed that 14 were speeding.
Find the experimental probability that the next car will be:
a speeding b not speeding.

2 There are 320 students in a school. 16 come to school by car. 96 walk to school.
Estimate the probability that a particular student:
a arrives by car b walks to school ¢ does not walk to school d does not walk or come by car.

3 Mrs Patel goes to work by car each day. Sometimes she has to stop at a set of traffic lights.
In the past 25 working days she has had to stop 16 times.
a Find the experimental probability that she will have to stop at the lights tomorrow.
b Find the experimental probability that she will not have to stop at the lights next Wednesday.

4 Jasmine goes to school five days a week. In the last four weeks she has been late for school
on three days.
Estimate the probability that she will not be late for school tomorrow.

5 Carlos looks at the weather records for his town in November. Write your answer as a
Over the last five years (150 days) there has been rain on 36 days percentage or a decimal.
in November.
a Use this information to estimate the probability that it will rain on 1 November next year.

b Use the information to estimate the probability that it will not rain on 30 November next year.

<) 6 Why might Razi’s method not be a good way to estimate the probability?

My team has won 18 of their last 20 matches, so the probability

that they will win their next match is % = 90%.

2dialy
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16.4 Estimating probabilities

7 Here are the results of a survey of 240 students in a school.

L

ltem Mobile phone Computer in | Wants to be in Member of
bedroom a band sports team
Number of students 232 164 92 68
a Estimate the probability that a student chosen at random from the school:
i hasa mobile phone ii is not a member of a sports team.
Give your answers as percentages.
b Why is the following argument incorrect?

A good estimate of the probability that a student wants to be in a band or is a member of a sports
92+68 _ 160 _2 . 6704,

teamis =50 =240~ 3

Raj is tossing a coin. The two possible outcomes are ‘heads’ and ‘tails’.

a
b

If the outcomes are equally likely, what are the probabilities of each outcome?

Raj records his results in a table.

. . Outcome | heads tails total
Use the results to find the experimental probability of

each outcome. Frequency 24 16 40

Raj’s friend Xavier says that Raj is not throwing fairly because the probabilities from the
experiment are wrong.

Raj says that you should not expect an experiment to give exactly the same results as the ‘equally
likely’ method.

Who do you think is correct?

A bag contains one white ball, one black ball and some red balls.

Biyu takes one ball out, records the colour and replaces it. Outcome | white | black | red | total
She does this 50 times.
Biyu records his results in a table.

T QN o

You should now know that: You should be able to:
* Words such as ‘likely’ and ‘unlikely’ can be used % Choose appropriate words to describe likelihood.
to describe results involving chance. * Write a probability as a fraction, a percentage or a
% The probability of an outcome is a number from o decimal.
to1. * Use equally likely outcomes to calculate a
* Probabilities can be calculated using equally probability.
likely outcomes. * Identify mutually exclusive outcomes.
* Some outcomes are mutually exclusive. * Use experimental data to estimate a probability.
* Probabilities can be estimated using * Compare experimental and theoretical
experimental data. probabilities.
* Experimental and theoretical probabilities may be

different.
I\ _J

Frequency | 6 8 36 50

Use the results of the experiment to estimate the probability of picking each of the three colours.
If there are 3 red balls, calculate the probability of each colour.

If there are 5 red balls, calculate the probability of each colour.

If there are 7 red balls, calculate the probability of each colour.

Biyu knows that there are an odd number of red balls. What is the most likely number? Give a
reason for your answer.

N
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End of unit review

End of unit review

1 Choose the correct word or phrase from the box to describe each outcome.
a A coin will come up heads each time when it is spun three times.
b The number shown when a dice is thrown will be less than 8.
¢ It will rain in the next month.
d The population of the world will be less in 20 years’ time than it is now.

likely certain
unlikely even chance
very likely impossible
very unlikely

2 Mark these probabilities on a probability scale. IE
1

A: Passing an exam: % B: Failing the exam: % .
C: A good harvest: 95%. D: Jo’s horse winning the race: 0.2.

3 Omar lays out ten cards, numbered from 1 to 10, face down. He takes one Write your answers
card at random. What is the probability that the number on his card is: as decimals.

a 7 b lessthan4 ¢ anevennumber d amultipleof3 e not the 10?

4 A large jar of sweets has equal numbers of red, yellow, green and orange sweets and no
other colours.
Anil takes out a sweet without looking. What is the probability that it is:
a yellow b either red or green € not orange?

@ 5 What is wrong with Zalika’s argument?

(@ If | throw two dice and add the scores together | can get any total from 2 to 12.
That’s 11 different numbers, so the probability of getting a total of 3 is L

11°

6 Tamsin throws a single dice.
a Find the probability of each outcome.
T: She scores 3.  M: She scores more than 3.  L: She scores less than 3. N: She does not score 3.
b State whether each of these statements is true or false.
i M and L are mutually exclusive events. ii T and N are mutually exclusive events.
iii M and N are mutually exclusive events.

@ 7 Aisha chooses a whole number from 1 to 20, at random. Here are three possible outcomes.
F: a multiple of 4 S: a multiple of 7 P: a prime number
a Find the probability of each of the outcomes F, S and P.
b Explain why F and P are mutually exclusive outcomes but S and P are not.

8 Tanesha throws two dice and adds the scores together.
Here are her results after 80 throws.

Total lessthan 5 | from 5 to 10 | more than 10

Frequency 16 56 8

a Find the experimental probability that the total is:
i lessthan5 ii more than 10 iii 5 ormore.

b In 20 more throws, two scores are less than 5. Find the new experimental probability of
‘less than 5.

m 16 Probability
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17 Position and movement

A transformation happens when you move a shape by reflecting,
translating or rotating it.

Make sure you learn and

The shape you start with is called the object. The shape you finish understand these key words:

with, after a transformation, is called the image. .
transformation

reflect

Look in a lake, a river or the sea on a calm day and you will see a translate
reflection. In the picture below you can see the mountains, clouds, rotate

jetty, trees and stone wall all reflected in the lake. object

image

: reflection

e, translation

' rotation
congruent
mirror line

line of symmetry
centre of rotation
clockwise
anticlockwise

You see transformations in everyday life.

In the picture on the right you can see someone firing an arrow
in an archery competition. When the arrow hits the target it will

have undergone a translation from where it started to where it
finished.

In the bottom picture you can see the Singapore Flyer. It is one
of the largest Ferris wheels in the world. It is 165 metres tall, has
28 capsules and can carry a maximum of 784 people at a time.

The wheel turns or rotates about its centre. Each complete rotation
takes about 32 minutes.

When a shape undergoes a transformation it only changes its
position. It doesn’t change its shape and size. An object and its
image are always identical or congruent.

In this unit you will learn more about transformations of plane
shapes.

17 Position and movement
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17.1 Reflecting shapes

17.1 Reflecting shapes

mirror line

. . . same distance
When you draw the reflection of a shape, you use a mirror line.

Each point of the shape moves across the mirror line to the point
that is the same distance away from the mirror line on the other
side.

The mirror line is a line of symmetry for the whole diagram. . .
object image

Worked example 17.1

a object Take one corner of the shape at a time and plot its
\ reflection in the mirror line. Remember that each
- point on the image must be the same distance
away from the mirror line as its corresponding
point on the object. Use a ruler to join the reflected
pepelpelpepepepelrelpers points with straight lines, to produce the image.
£
/
image

First draw the mirror line x = 4 on the grid. Take
each corner of the shape, one at a time, and plot
I its reflection in the mirror line. Use a ruler to join
= the reflected points with straight lines, to produce
ol the image.

object——

o - b w\w_ U= N N

o dedadadadadadad=ad =2

=
m, 17 Position and movement
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17.1 Reflecting shapes

[ @ Exercise 17.1 ]

1

2

3

Which drawings show a correct reflection of triangle A?
a b | c

~_ |

>~

\
||
> —

Copy each diagram and reflect the shape in the mirror line.
a| | | b c | d

L L4

1
]
1
1
T
1
+
1
1

Copy each diagram and reflect the shape in the diagonal mirror line.
a ‘ ‘ /’ b ‘ ;' C b\s d ‘\

v . .
’ ’ . .

. . . N
. . . .
.

The first one has been started for you.

Copy each diagram and reflect the shape in the mirror line with the given equation.

mirror line x =3 mirror line y = 4 mirror line x = 4 mirror line y =3
a b » C d »
7 7 7 7
6 6 6 6
1 L=
5 5
= 5 5
41— 4 4 4
34 3 3 3
2 2 2 — 2 -
1 1 1 ‘ 1
0 0 0 T 0 L — T
0123456 77% 012345677 01 23 456 77" 012345677

Copy each diagram and draw in the correct mirror line for each reflection.

a | b | | ¢ |
- - 7
: 7 A B
L | [ ] 5
! E
The diagram shows eight triangles, labelled A to H. 3 e
Write down the equation of the mirror line that reflects: ) 7
a triangle A to triangle B b triangle A to triangle C A
¢ triangle B to triangle E d triangle D to triangle E ) 7 8 %

e triangle F to triangle G f triangle D to triangle H.

17 Position and movement
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17.2 Rotating shapes

17.2 Rotating shapes

When you rotate a shape you turn it about a fixed point

called the centre of rotation.

You can rotate a shape clockwise or anticlockwise. \v /

You must give the fraction of a whole turn, or the number

of degrees, by which you are rotating the object. clockwise anticlockwise

The turns that are most often used are a quarter-turn (90°),
a half-turn (180°) or a three-quarters turn (270°).

(Worked example 11.2)
a Draw the image of this shape after a b Describe the rotation that takes shape
rotation of 90° clockwise about the A to shape B.

centre of rotation marked C.

||

D =W R U g
>

C
B
4 6 X
| %
Start by tracing the shape, then Start turning the tracing paper 90°
put the point of your pencil on (@ quarter-turn) clockwise.

the centre of rotation.

__object
C
i ~

Once the turn is completed make Draw the image onto the grid.
a note of where the image is.

b Rotation is 180° (or a half-turn). When you describe the rotation, give the number of
degrees and the coordinates of the centre of rotation.
The centre of rotation is at (3, 3). Note that when the rotation is 180° you don’t need to
say clockwise or anticlockwise as both give the same
result.

m 17 Position and movement
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17.2 Rotating shapes

[ @ Exercise 7.2

1 Copy each diagram and rotate the shape about the centre C by the given number of degrees.
a b c d

180° 90° anticlockwise 90° clockwise 180°

2 Copy each diagram and rotate the shape about the centre C by the given fraction of a turn.

a b C d
C oC C
C L
/5 turn 1/4 turn clockwise 1/, turn 1/4 turn anticlockwise

3 Copy each diagram and rotate the shape, using the given information.

a ¥ b ¥ | | C 7 d 7
5 54 \/ 5 5
4 4 4 4
2 5 5 5
o x ) B x o x g
90° anticlockwise 180° 90° clockwise 180°
centre (1, 3) centre (3, 3) centre (1, 1) centre (4, 3)
4 The diagram shows seven triangles. | 7] || e ' . N
Describe the rotation that takes: 2 \ To describe a rotation you need to:
i : N i h fd
a triangle A to triangle B ° g 1 g|ve't e number of degrees or
. . < fraction of a turn
b triangle B to triangle C ! =
¢ triangle C to triangle D s 2 if the turn is not 180°, say
d triangle C to triangle E t S whether the turn is clockwise
e triangle F to triangle G. . ) x or anticlockwise
a Copy this diagram 3 give the coordinates of the
Follow these instructions to make a pattern. L centre of rotation. y

i Rotate the pattern a quarter-turn clockwise about the

centre C.
i Draw the image.
ii Rotate this new image a quarter-turn clockwise about the centre C.
v Draw the image.
v Rotate the third image a quarter-turn clockwise about the centre C. C
vi Draw the image.

b What is the order of rotational symmetry of the completed pattern?
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17.3 Translating shapes

17.3 Translating shapes

When you translate a shape you move it a given distance.

It can move right or left, and up or down.
All the points on the shape must move the same distance in the

same direction.

(Worked example 17.3)

Translate this shape:

a 2 squares to the right and 3 squares up

b 5 squares to the left and 1 square down.

a image Pick one corner of the shape to translate first. Move this corner

2 squares to the right and 3 squares up. Draw in the rest of the shape.

b Pick one corner of the shape to translate first. Move this corner

object

[ @ Exercise 17.3

5 squares to the left and 1 square down. Draw in the rest of the shape.

1 Copy each diagram then draw the image of the object, using the translation given.

a b

o

d

1

2 squares right 3 squares left
2 squares down 4 squares up

2 The diagram shows three triangles.

Describe the translation that takes:
a triangle A to triangle B

b triangle B to triangle C

¢ triangle A to triangle C.

47 Position and movement
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1 square left
3 squares down

In part ¢ the translation doesn’t
involve any movement left or
right, so you only need to give the
number of squares down.




17.3 Translating shapes

3 Copy the diagram.
a Translate shape A 2 squares right and 1 square up.
Label the image B.
b Translate shape B 3 squares right and 2 squares up.
Label the image C. A
¢ Describe the translation that takes shape A to shape C. |
d Explain how you could work out the answer to part ¢ without drawing shapes B and C.

@ 4 Xavier is giving Harsha some instructions for a translation.

o : Move the shape 3 squares left and 4 squares up,
=
then 5 squares left and 3 squares down.

Is Harsha correct? Why don’t you just say move the shape 8 squares left and
Explain your answer. 1 square up. The image will end up in the same position!

)

5 Dakarai shows this diagram to Harsha.

@ Can you translate the shape 2 squares No, it’s not possible. Your )
fi T, (\ across and 3 squares down? instructions are not good enough. )

Explain why Harsha is right. ]

6 a Copy these coordinate axes.

Plot and join the points A(1, 4), B(2, 5) and C(3, 3).

b Draw the image of ABC after a translation of 3 squares right and

2 squares down. Label the image PQR.

Describe the translation that would take PQR back to ABC. y

o)

o n

What do you notice about your answers to parts b and ¢?

wu

e Mari draws triangle DEF onto the coordinate grid.
She draws the image of DEF onto the grid after a translation of

D W

2 squares left and 1 square up. She labels the image JKL.

Describe the translation that would take JKL back to DEFE.

D

You should now know that: You should be able to:
% Shapes remain congruent after a reflection, * Transform 2D points and shapes by a:
rotation or a translation. reflection in a given line

rotation about a given point

* When you draw the reflection of a shape, you use .
translation.

a mirror line.

* When you draw a rotation you need to know: * Recognise and use spatial relationships in two

1 the number of degrees or fraction of a turn dimensions.
2 (if the turn is not 180°) whether the turn is % Draw accurate mathematical diagrams.
clockwise or anticlockwise * Communicate findings effectively.

3 the coordinates of the centre of rotation.

* When you translate a shape you can move it right
k or left and up or down.

/
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End of unit review

End of unit review

1 Copy each diagram and reflect the shape in the mirror line.

b c [ ] d T

’

a |

~
.
¢

’

T
1
T
1
1
~
Y
R
v
va

’ Ky
v ~

Lz
|
[ |

2 Copy each diagram and rotate the shape using the given information.

d

a b c

<

oC

=
=

—

O
S o w o Gg

D L W & Y g

X

T T
4 5 4 5 6

half-turn quarter-turn 180° turn 90° turn anticlockwise
centre C clockwise centre C centre (4, 3) centre (5,2)

@ 3 The diagram shows triangles A, B, C and D. y
a Write down the equation of the mirror line that reflects: g 1B

i triangle A to triangle B ii triangle A to triangle C. i
b Describe the rotation that transforms: 3+

i triangle C to triangle D ii triangle B to triangle C. 2

1
T

O

AV

(24D 4 Copy the diagram.

a Translate shape P 5 squares left and 4 squares down.
Label the image Q. p

b Translate shape Q 4 squares right and 1 square up.

Label the image R.

¢ Describe the translation that takes shape P to shape R.

d Explain how you could work out the answer to part ¢ without

drawing shapes Q and R.

@ 5 Mia draws a shape on a coordinate grid. She labels the shape X.
She draws the image of shape X after a translation of 5 squares left and 3 squares up.
She labels the image Y.
She draws the image of shape Y after a translation of 2 squares right and 5 squares down.
She labels the image Z.
a Write down the translation that takes shape X directly to shape Z.
b Write down the translation that takes shape Z directly back to shape X.

m 47 Position and movement

www.pdfgrip.com



18 Area, perimeter and volume

The area of a shape is the amount of space that a shape takes up.

Imagine a square piece of land that is exactly 1 km long and exactly
1 km wide. The area of this piece of land is 1 square kilometre,
which you can write as 1 km? or 1 sq km.

Make sure you learn and
understand these key words:

area
1 km .
-~ square kilometre (km?)
square millimetre (mm?)
1 km square centimetre (cm?)

square metre (m?)
conversion factor

The square kilometre is a very large unit of area. You will perimeter
also use much smaller units, when you are measuring smaller compound shape
items. The unit you will use must always be suitable for what cubic centimetre (cm?)
you are measurjng. cubic millimetre (mm3)
cubic metre (m3)
volume
Here are some interesting area facts about places in the world. surface area
net

|\ J

The smallest ocean in the world is the Arctic.

It has a total area of just over 15 millon sq km.
The largest country in the world is Russia.
It has a total area of just over 17 million sq km.
The largest island in the world is the Greenland.
| It has a total area of just over 2 million sq km. \
N
C OCEAN
The largest )
freshwater lake in
the world is Lake 5
SuperiorinNorth [CANADA 0
America. It has a
total area of
82100 sq km. [UNITED STATES
OF
AMERICA
NORTH
g\géill\? 5 ATLANTIC PACIFIC
s OCEAN OCEAN
One of the smallest
island in the world is the INDIAN
Grenada. It has a total OCEAN
area of just over 344 sq km. BRAZIL
The largest saltwater
SOUTH lake in the world is the
ATLANTIC Caspian Sea in Asia.
= OCEAN It has a total area of
sgéigé g 371000 sq km. .
S}
OCEAN E . %&
The smallest country in the world is the Vatican City. )
It has a total area of 0.44 sq km.

The largest ocean in the world is the Pacific.
It has a total area of over 155 million sq km.

In this unit you will learn how to work out the area and perimeter of squares and rectangles. You will
also learn how to work out the surface area and volume of cubes and cuboids.

18 Area, perimeter and volume m
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1 mm

The diagram shows three squares. l lm
o The first has a side length of 1 mm. Il cm

o The second has a side length of 1 cm.

o The third has a side length of 1 m. b mm 1cm 1'm

o The first square has an area of 1 square millimetre (1 mm?). Not to scale

o The second has an area of 1 square centimetre (1 cm?).
o The third has an area of 1 square metre (1 m?).

To convert between units of area you need to know the conversion factors.
Area =1 cm?

Look at the square with a side length of 1 cm and area 1 cm?®.
If you divide it up into squares with side length 1 mm N
you get 10 x 10 = 100 of these smaller squares.

1 cm =10 mm

This shows that: 1 cm? = 100 mm? -
1cm =10 mm

You can do the same with the square with a side length Area = 1 m2
of 1 mand area 1 m*. ~
If you divide it up into squares with side length 1 cm

I m=100cm
you get 100 x 100 = 10 000 of these smaller squares.
This shows that: 1 m? =10 000 cm?
>
1m =100 cm
Not to scale
(Worked example 18.1)
a What units for area would you use to measure the area of a football pitch?
b A shape has an area of 5 cm? What is the area of the shape, in square millimetres?
a Square metres, m? You would measure the length of a football pitch in metres, so the area
would be in square metres.
b 5 x 100 = oo mm? 1 cm? = 100 mm?, so 5 cm? would be 5 times as much.
(4 Exercise 18.1
1 What units would you use to measure the area of:
a apostage stamp b abank note € atennis court d acinema screen?
2 Copy and complete the following area conversions.
a 6cm’=[] mm? b 7.2cm?=[] mm? ¢ 3m?= L] cm?
d 5.4m?*=[] cm? e 900 mm?= [] cm? f 865 mm?= [] cm?

g 20000 cm? =[] m? h 48000 cm?= [] m? i 125000 cm? = [] m?
@ 3 Is Maha correct? Explain your answer.

&P, | 4( An area of 0.25 m? is the same as 25 000 mm>. )
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18.2 Calculating the area and perimeter of rectangles

18.2 Calculating the area and perimeter of rectangles

When you draw a rectangle on a centimetre square grid, you can
work out the area of the rectangle by counting squares.

Area = 6 cm?

Instead of counting squares, you can multiply the length of the
rectangle by its width to work out the area.

3cm

Area=3x2=6cm’
The formula for working out the area of any rectangle is:

area = length x width WI -
or A=Ixw - "
The perimeter of a shape is the total distance around the outside of the shape.
You find the perimeter of a shape by adding the lengths of all the sides together.
The perimeter of this rectangle is: 3cm
3+42+3+2=10cm
You can see that you are adding two lengths and 2 cm 2cm
two widths together.
The formula for working out the perimeter of any rectangle is: 3cm

perimeter = 2 x length + 2 x width
or P=2l+2w

Worked example 18.2

Solution
Area =6 x4 Use the formula: area = length x width.
= 24 cm? Remember to write the correct units, cm?, with your answer.
Perimeter = 2 x 6 + 2 x 4 Use the formula: perimeter = 2 x length + 2 x width.
=12+ 8 Work out 2 x length and 2 x width first, then add the answers.
=20 cm Remember to write the correct units, cm, with your final answer.

18 Area, perimeter and volume
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( Exercise 18.2

1 Work out the area and perimeter of each of these rectangles.

) 8

a b (
2cm1 4m 5 mm
> -
4 cm -~ 8 mm
5m
d e f
mm
5cm 7m t
) 12 mm

A sheet of A5 paper is 210 mm long and 148 mm wide.

What is the area of a sheet of A5 paper?

Connor is laying a new patio in his garden.
The diagram shows the dimensions of his patio.

Work out:

a the area of the patio

b the perimeter of the patio.

A rectangular room has an area of 12 m*.
The length of the room is 4 m.

Work out:

a the width of the room
Copy and complete both methods shown to find the area of this rectangle.

b the perimeter of the room.

Method 1
Width =3 mm = 0.3 cm
Area=2x03=0L] cm?

Method 2
Length =2 cm = 20 mm
Area =20 X 3 =[] mm?

The table shows some information about five rectangles A to E.

Rectangle | Length Width Area Perimeter
A 8 mm 6 mm
B 4 cm 28 cm?
C 12 m 60 m?
D 8 cm 22 cm
E 1.5 mm 20 mm

Copy and complete the table.

Keira wants new carpet in her hall.

The hall is a rectangle that measures 4 m long by 90 cm wide.
Work out the area of carpet that she needs.

A

\

2.5m

3mm¢|

Oditi and Tanesha are drawing rectangles with whole-number lengths and widths.

Who is correct? Explain your answer.

| can only draw three different

\‘*‘3,: T(
@w/)w rectangles with an area of 24 cm>. ]
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A compound shape is one that is made up of simple shapes such as squares and rectangles.
You work out the area of a compound shape using this method.

1 Split the shape up into squares and/or rectangles.

2 Work out the area of each individual square or rectangle.

3 Add together the individual areas to get the total area.

You work out the perimeter of a compound shape by adding the lengths of all the sides.

(Worked example 18.3)
5cm
Work out the area and perimeter of this shape.
8 cm
3 cm
12 cm
5 cm Start by working out the missing two lengths on the shape.
A 12-5=7cmand 8 -3 =5cm
5cm Split the shape up into two rectangles and label them A and B.
8 cm A 7cm Work out the area of rectangle A using area = length x width,
i Work out the area of rectangle A using area = length x width,
i B 3cm Work out the area of rectangle B using area = length x width
: - Work out the area of the compound shape by adding the areas
12 cm of the two rectangles. Remember to write the correct units, cm?,
Area A = 8 x 5 = 40 cm? with your answer.
Area B = 7 x 3 = 21 cm? Add together all the lengths to get the perimeter.
Total area = 40 + 21 = 61 cm? Remember to write the correct units, cm, with your answer.
Perimeter =12 + 8 + 5+ 5+ 7 + 3
= 40 Cm

[ Exercise 18.3

1 a Copy and complete both methods to find the area of this compound shape.

Method 1 Method 2
2 cm 2 cm
A
A
6 cm A | 6 cm
E B 4 cm B 4 cm
i |
6 cm 6 cm
AreaA=6x2=[] Area A=2x1]=[]
AreaB=4x[1=[] AreaB=6 x4 =[]
Total area =1+ [1=[] Total area =1+ [1=[]

b What do you notice about your answers in part a?
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18.3 Calculating the area and perimeter of compound shapes

2 Work out the area and perimeter of each of these compound shapes.

a A b
6 cm
3cm 8 cm
9 cm —
< -
4 cm 13 cm
-+
v 1cm
10 cm -
c 5m d 12 mm
A
4m
I 10 mm
1m
y
< o >

3 Copy and complete the workings to find the area of the blue section in this diagram.

Area of large rectangle = 30 x [1=[1cm? - 30 cm -
Area of hole =8 x [1=[1cm? 8 cm
Blue area =[] -[]=[]cm? 10 ¢m ¢4cm
4 Work out the area of the red section in each of these diagrams.
a 9cm b 50 cm
8 cm

m E o

Q 5 This is part of Vishanthan’s homework.

Questionv Work out the awreaw and perimeter of this compound shape.

Solutionw ArewA =5 x 8 = 40 27
) AreawB = 6 x 4 = 24
% AreaC = 20 x 1 = 20
170 cm
: Total awreav= 40 + 24 + 20 = 84 o
! Perimeter =10+ 5+ 8 + 6 + &4 _
+ 20 = 53 cm/? 20 om

Vishanthan has made several mistakes.
Explain what he has done wrong. Work out the correct answers for him.

174 18 Area, perimeter and volume
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Look at this cube. It has a length, a width and a height of 1 cm. 1em

It is called a centimetre cube. You say that it has a volume of one e

. . <% 1cm
cubic centimetre (1 cm?). 1cm NOT TO SCALE
This cuboid is 4 cm long, 3 cm wide and 2 cm high.

If you divide the cuboid into centimetre cubes, it
looks like this. 2 cm

=}/;Cl’l'l

A

4 cm

2cm

. o m

4 cm

You can see that there are 12 cubes in each layer and that there are two layers.This means that the total
number of centimetre cubes in this cuboid is 24.

You say that the volume of the cuboid is 24 cm’. 1 L
You can work out the volume of a cuboid, using the formula:

volume = length x width x height )/v:
or V=Ixwxh D

If the sides of a cuboid are measured in millimetres, the volume will be in cubic millimetres (mm?).
If the sides of a cuboid are measured in metres, the volume will be in cubic metres (m?).

(Worked example 18.4)
a Work out the volume of this cuboid. ¢3 cm
b A concrete cuboid has a length of 5.1 m, a width of 3.2 m
and a height of 1.8 m. '/gcm
i Work out the volume of the cuboid. -
li Use estimation to check your answer. 8cm
a V=8x5x3 Use the formula: volume = length x width x height.
= 120 cm3 All the lengths are in cm so the answer is in cm3.
b i V=51x3.2x18 Use the formula: volume = length x width x height.
= 29.376 m3 All the lengths are in m so the answer is in m3.
ii V=5x3x2 To estimate, round all the lengths to the nearest whole number.
=30 m3 30 is close to 29.376 so the answer to part bi is probably correct.

( Exercise 18.4

1 Work out the volume of each of these cuboids.
a t 2 cm b I 3cm ¢ t 1cm

,/(4cm /(6cm
-~ - >
7 cm 6 cm 9cm

4
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2 Work out the volume of each of these cuboids.

Make sure you write the
a b 8§ mm . .
correct units with your
answers.
2m 3 mm I
;/; m
> - >
3m 15 mm

€ E"%} 3 This is part of Steph’s homework.

Questionn A cuboid has ovlengiivof 12 cmy avwidtivof 9 cim and

a height of 35 mw.
% What is the volume of the cuboid?
Solutionn Volume = 12 x 9 x 35
= 3780 cnwv?

T ——
S e —— = " B S

Steph has got the solution wrong.
Explain the mistake that Steph has made and work out the correct answer for her.

4 The table shows the length, width and height of four cuboids.

Length Width Height | Volume

a 5cm 12 mm 6 mm Ll mm?
b 12 cm 8 cm 4 mm [Jem?
C 8 m 6 m 90 cm Lm?

d 1.2 m 60 cm 25 cm [Jem?

Copy and complete the table.

5 A metal cuboid has a length of 3.2 m, a width of 4.8 m and a height of 2.1 m.
a Work out the volume of the cuboid.
b Check your answer using estimation.

(24 6 Alicia buys a fish tank.

) The dimensions of the fish tank are shown in the diagram. 40 cm
Alicia fills the tank with water to % of the height of the tank. STTTTTT T m
What is the mass of the water in the fish tank? : — /(35 cm

80 cm

Give your answer in kilograms.
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The surface area of a cube or cuboid is the total area of all its faces.
The units of measurement for surface area are square units, for example, mm? cm? or m*.
This cube has six faces.

The area of one face =2 x 2

=4 cm? 2cm |
The surface area of the cube = 6 x 4 H % em
I Ee—
=24 cm? 2 cm

This is a net of a cuboid. It can be folded up to make the cuboid shown.

t height (h)
-—

-~ width (w)

length (1)

You can see that the cuboid has two blue faces, two red faces and two green faces.
Area of one red face = length x width

Area of one blue face = length x height

Area of one green face = width x height

To work out the surface area you need to add together the areas of all the faces. This cuboid has
two faces of each colour so you would need to multiply the area of each face by 2, before adding
them all together.

(Worked example 18.5)
Work out the surface area of this cuboid. itum
)/;cm
8 cm

Area of top face = 8 x 5 = 40 cm? Use the formula: area = length x width
Area of front face = 8 x 3 = 24 cm? Use the formula: area = length x height
Area of side face = 5 x 3 = 15 cm? Use the formula: area = width x height
Surface area = 2 x 40 + 2 x 24 + 2 x 15 Multiply the area of each face by 2.

= 80 + 48 + 30 Add the areas to find the total surface area.

= 158 cm? Remember to include the units in your answer.

(< Exercise 18.5

1 Work out the surface area of each of these cuboids.

a ¢4cm b Izcm ¢ ¢2cm

/(6cm /gcm
< > 5cm

9cm 10 cm

A
\

4 cm
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2 Work out the surface area of each of these cuboids. ]
Make sure you write the correct

a b 1 er units with your answers.
4m I 5 mm I
}/5 m — —
D —— < >
6 m 20 mm
. . 1.9m /
3 a Work out the surface area of this cuboid.
b Show how to use estimation to check your answer 22m i
to part a. - 58m >

4 Work out the surface area of this cuboid.
2

Give your answer in: a mm’ b cm? 15 mm

A
Y

3cm

@ 5 Michiko has a metal container in the shape of a cuboid.
The container is 2.4 m long, 1.2 m wide and 0.6 m high.
Michiko plans to paint all the outside faces of the container with
two coats of metal paint.
a How many tins of paint does Michiko need to buy?
b What is the total cost of the paint?

Size of tin: 250 ml
Paint coverage: 4.5 m? per litre

N

You should now know that: You should be able to:
* Areais measured in square units such as square * Convert between units for area, for example, m?,
metres (m?), square centimetres (cm?) and square cm? and mm>.
millimetres (mm?). * Derive and use formulae for the area and
% The conversion factors for area are: perimeter of a rectangle.
1Cm* =100 mm?, 1 M* =10 000 CM*. * Calculate the perimeter and area of compound
% The formula for the area of a rectangle is: shapes made from rectangles.
area = length x width. * Derive and use the formula for the volume of a
% The perimeter of a shape is found by adding the cuboid.
lengths of all the sides together. * Calculate the surface area of cubes and cuboids
* To find the area of a compound shape: from their nets.
1 split the shape up into squares and/or * Understand everyday systems of measurement
rectangles and use them to estimate and calculate.
2 work out the area of each individual square or * Work logically and draw simple conclusions.
rectangle
3 add together the individual areas to get the total
area.
* The formula for the volume of a cuboid is:
volume = length x width x height.
% The surface area of a cube or cuboid is the total

k area of all its faces. J
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End of unit review

End of unit review

What units would you use to measure the area of:
a ahockey pitch b abook cover?

Copy and complete the following area conversions.
a 8cm?’=[Imm’ b 5m’=[lcm? ¢ 420 mm?=[]cm?’

Work out the area and perimeter of each of these rectangles.

a5cm¢ b 3m¢ ¢ 8mm¢|;|

- -~ 5cm
6 cm 7 m

A rectangular room has an area of 24 m?.
The length of the room is 6 m.
Work out: a the width of the room b the perimeter of the room.

a Work out the area of these green shapes.
Make sure you write the correct

i 20 mm units with your answers.

11 cm

I5cm 15 mm

>
12 cm

b Work out the perimeter of the shape in part ai.

Work out: 1 3em
a the volume of the cuboid
b the surface area of the cuboid. /

6 cm
This is part of Petra’s homework. 8 cm

Questiony A cuboid has avlengtivof 15 mum, av widthvof 8 mum and av height of

12 mum
What is the volume of the cuboid?

8

Solutionn Volume = 15 + 8 + 12

= 35 mwmv

Petra has got the solution wrong.
Explain the mistakes that Petra has made and work out the
correct answer for her.

a Work out the surface area of this cuboid. 25m /
b Show how to use estimation to check your
answer to part a. 3.8m I

7.1 m

18 Area, perimeter and volume
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What is the purpose of drawing charts
or diagrams, when you can just look at
the data?

Imagine you were going to book

a holiday. If you look in a holiday
brochure you will often see graphs and
charts that show you what the weather is
usually like at the holiday destinations.
It is much easier to get the information
you need from a graph or chart than it is
from a long list of data.

For example, suppose you want to book
a holiday to Rome, but you want to go
when there is unlikely to be much rain.

If you look at the chart on the right, you
can quickly and easily see that July has
the least amount of rain, and also that
May, June and August do not have a lot
of rain either.

October, November and December
are the months to avoid as this is when
Rome has most of its rain.

If you also wanted to go to Rome when
the temperature wasn't too high, you
could use this temperature chart.

Suppose that you wanted the
temperature to be lower than 20°C:
you can see that June, July, August and
September are too hot, but the other
months are suitable.

Looking at both charts you would
probably decide to go to Rome

in May as there isn’t very much rain
and the temperature is less than 20 °C.

=)\
m) 19 Interpreting and discussing results
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Make sure you learn and
understand these key words:
pictogram

key

bar chart

bar-line graph

frequency diagram

pie chart
Create your kind of holiday \_ sectors )
Relax, Unwind, Discover
Average/monthly rainfall in Rom

n)

N

D D D D DD

=
fo)
S
~
0
Average monthly temperature in Rome
O
0O
530
= o | L
®) Y _
15 s ]
B10 - H A HH B
A CTH L L
0| Jan | Feb M%r Abr M%v Jun | Jul | Aug | Sep | Oct  Nov | Dec
onth

The Colosseum, Rome.
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19.1 Interpreting and drawing pictograms, bar charts, bar-line graphs and frequency diagrams

19.1 Interpreting and drawing pictograms, bar charts, bar-line graphs
and frequency diagrams

In a pictogram, you use pictures to represent data. You can use each picture to represent an item or a
number of items. The key shows how many items one picture represents. When you draw a pictogram you
must make sure that:

o the pictures are all the same size

« the pictures are in line horizontally and vertically

« you include a key.

(Worked example 19.1A)
The pictogram shows the number of hours of sunshine on 1 July in Cape Town
three cities. Manama
a Which city had the least sgnshme? . New York
b How many hours of sunshine were there in: .
i New York ii Manama? Key: represents 2 hours of sunshine
a Cape Town Cape Town has the fewest pictures, so has the least amount of sunshine.

b i4x2=28hours New York has 4 pictures. The key tells you that 1 picture represents 2 hours.
So New York has 8 hours of sunshine.

ii 5 x2=10hours Manama has 5% pictures. 5 pictures represent 10 hours.
5% x 2 = 1 hour Half a picture represents 1 hour.

10 + 1 = 11 hours Add 10 and 1 to work out the total number of hours.

In a bar chart, you use bars to show data. When you draw a bar chart you must make sure that:

o the bars are all the same width and the gap between bars is always the same
o each bar has a label underneath it

o the bar chart has a title and the axes are labelled

« you use a sensible scale on the vertical axis.

(Worked example 19.18)
The table shows the favourite fruit of the students in Mrs Hassan’s class.
Fruit apple pear orange | banana
Number of students 7 6 4 8

Draw a bar chart to show this information.

Favourite fruit You can see that the bars are the same width and gaps
- between the bars are equal. Each bar has a label underneath
3 2 to show which fruit it represents. The chart has a title and
=l the axes are labelled ‘Fruit’ and ‘Number of students’. The
» scale on the vertical axis is ‘1 division represents 1 student’.
°-5 Each bar is drawn to the correct height to represent the
2K number of students who chose that fruit.
)—5 ;
Z [

0 1 P, ra R
Pl)l rddal Ulallygc dlldlld
rll,ﬂit
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19.1 Interpreting and drawing pictograms, bar charts, bar-line graphs and frequency diagrams

A bar-line graph is similar to a bar chart, but you use thick lines instead of bars.

CWorked example 19.1C)

Favourite/sports
The bar-line graph shows the favourite sport of the
students in Mr Scrivener’s class. S —— T ————
a How many students said rugby was their favourite -
sport? = Hockey | m—
b How many more students chose tennis than chose 2
fOOtba“? Tennis |
¢ How many students are there altogether in
Mr Scrivener’s class? Fobth il —
rugLy |
0 4 7 1
Number of students
a 4 students The line for rugby goes up to 4 students.
b 8 -5 = 3 students The line for tennis goes up to 8 students. The line for football

goes up to halfway between 4 and 6, which is 5. Then calculate
the difference between the two.

C 4+5+8+3+9=29students Read off from the graph the number of students for each sport,
then add them together to find the total number of students.

A frequency diagram is any diagram that shows frequencies. It could be a bar chart or a bar-line graph.
The next example shows one used for grouped data.

CWorked example 19.1D )
Number of text
The table shows the numbers of text messages sent by messages sent Frequency
30 people one day.
Draw a frequency diagram to show this information. 0-9 8
10-19 12
20-29 7
30-39 3
et mEssabes ken You can see that the bars are the same width and

gaps between the bars are equal. Each bar has
the number of text messages written underneath.
The chart has a title and the axes are labelled.
The scale on the frequency axis is ‘1 division
represents 2 people’. Each bar is drawn to the
correct height to represent the number of people.

SIS

rrequency
o D

70}

O = g

0 0--9 10+19 20+29 30--39
umber of text ne%ag s sent
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19.1 Interpreting and drawing pictograms, bar charts, bar-line graphs and frequency diagrams

( Exercise 19.1

1 The pictogram shows the favourite lesson of the students
in class 7T.
a How many of the students said their favourite lesson

was science?

b How many more students chose maths than chose art?
¢ How many students are there in class 7T7?

Science SISI®IS)
Maths SIISI®IS)
Geography | © ©

History @ @ Q

Art ©OOC

Key: @ represents 2 students

2 The table shows the number of letters Mr Khan received each day during one week.

Day of week Number of letters Monday H B -
Monday 9 Tuesday
Tuesday 12 Wednesday
Wednesday Thursday
Thursday 5 Friday
Friday 15 Key: ] represents 4 letters

o

Copy and complete the pictogram to show the information. Use the key given.
Copy and complete the bar chart below to show the information.

umber oflletters Mr Khan recei

ed in one week

D

Number of Tetters

PO = N o D

(=}

Monday

uesday Wednesday

hursday Friday

3 The bar-line graph shows the number of
drinks sold in a canteen one lunchtime.
How many apple juice drinks were sold?

a
b

How many more teas than coffees

were sold?

How many drinks were sold altogether?

What was the least popular drink?

Drinks sold in a canteen
&
O
]
B,
74 T
= 19
bt
L 1n
—- AV
E Q
O
Z.
O
A I
3
o]
0 Coffee Tea Apple juice | Orange juice Water
Types of drink
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19.1 Interpreting and drawing pictograms, bar charts, bar-line graphs and frequency diagrams

4 The number of runs scored by the batsmen Number of runs | Frequency
at a cricket match are shown in the table. 0-19 4
Copy and complete the frequency diagram to

. . 20-39 9
show the information.
40-59 6
Number of runs score a& a cricket match 60-79 3
B

=10
= Q
B°
26
O] P
2

-39 4059 | 60-79
Number of run

o
T
=
o
o
P

RN

4 ;j’j)é;‘) 5 This is part of Anil’s homework.

Use the bowr te k out how
Has Anil got his homework right? Questron te chawt to-wor

many move shivty were sold ow

Explain your answer. Tuesdovy thawy Mondo.
Answer 29 - 24 = 5 shirty
Number|of shirts/sold one week

T 5

g9

£t

onday uesday |Wednesday| Thursday riday
Day of week
= ‘ﬂ___:_-f-s-»-._-.a__«emfa‘_ v
€ E"%} 6 The pictqgram shows the hair colour of the Black 000000

students in class 7V. Brown 900
Nine of the students have blonde hair.
How many students are there in class 7V? Blonde ©OOOC
Show your working. Red © ¢

=)\
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19.2 Interpreting and drawing pie charts

19.2 Interpreting and drawing pie charts

You can use a pie chart to display data showing how an amount is divided or shared. A pie chart is
drawn as a circle divided into sections called sectors. The angles at the centres of all the sectors add up
to 360°. When you draw a pie chart you must make sure that you label each sector and draw the angles

accurately.

(Worked example 19.2 )

Favourite animals of the

a The pie chart shows the favourite animal of the students in class 7A

students in class 7A.

i Which animal is the most popular?
ii Which animal is the least popular?
iii Can you tell from the pie chart how many students

are in class 7A?

b The table shows the favourite animal of the students el Frequency
in class 7B.
Draw a pie chart to show this information. dog 8
cat 7
horse 10
donkey 5
a i Dogisthe most popular. Dog has the biggest sector of the pie chart.
ii Cat is the least popular. Cat has the smallest sector of the pie chart.
iii. No The pie chart only shows the fraction, or proportion, of the students

b 8+7+10+5=30
360° + 30 = 12°
Dog: 8 x 12 = 96°
Cat: 7 x 12 = 84°
Horse: 10 x 12 = 120°
Donkey: 5 x 12 = 60°

Favourite animals of the
students in class 7B

Cat

( Exercise 19.2

1 The pie chart shows the favourite colours chosen by 40 people.
a Which colour is the most popular?

who like the various animals, not the actual numbers.

First add the frequencies to work out the total number of students in
the class. Work out the number of degrees per student by dividing the
total number of students into 360°. Multiply each frequency by 12° to
get the total number of degrees for each sector.

Check that the total of the degrees does add up to 360°.

96° + 84° + 120° + 60° = 360°

Start by drawing a circle and then draw a line from the centre to the
top of the circle. Measure an angle of 96° for the ‘dog’ sector, then
draw a straight line from the centre to the edge of the circle. Repeat
for the other sectors. Label each sector with the name of the animal
and give the chart a title.

Favourite colour

b Which colour is the least popular? 4@

¢ Explain how you can tell from the pie chart that blue is the
favourite colour of 10 of the people.

19 Interpreting and discussing results
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19.2 Interpreting and drawing pie charts

2 The pie chart shows the number of emails Preety received in ~ Emails received in one week

one week.

a On which day did she receive the most emails?

b On which day did she receive the fewest emails?

¢ On which two days did she receive the same number
of emails?

d Can you tell from the pie chart how many emails Preety
received on Friday? Explain your answer.

3 The table shows the number of different makes of car in a car park.
a Copy and complete Anna’s calculations below to work out the
number of degrees for each sector of a pie chart to show this
information.

Nuwmber of degrees per cow = 360 + 1 =L
Nwmber of degrees for each sector:

Ford =12 x[*=[1° Voauhall = 18 x[1° =L1°
Toyotw= 10 x[I°=[1°  Nigsan =20 x[I* =[]

% Total number of cows = 12 + 18 + 10 + 20 =L cawry

- T —————— R

b Draw a pie chart to show the information in the table.

4 A group of 40 people were asked which type of music they prefer.
The table shows the results.

Type of music | Frequency
Soul 5
Classical 20
Pop 8
Other 7

Draw a pie chart to show the information in the table.

[ Monday
[ Tuesday
[] Wednesday
& Thursday
[ Friday
Make of car | Frequency
Ford 12
Vauxhall 18
Toyota 10
Nissan 20

Remember to label each sector
and give the pie chart a title.

@ 5 Alexi has worked out the number of degrees for each sector of a pie chart, but he has spilt coffee on

the table showing his results!
This is what his table looks like now.

Favourite type of film | Frequency | Number of degrees

Action 2 40

Romantic

Science fiction

Comedy

a Work out the missing entries in his table.
b Draw a pie chart to show the information in the table.

=)\
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19.3 Drawing conclusions

19.3 Drawing conclusions

You can use pictograms, bar charts, bar line graphs, frequency diagrams and pie charts to compare two
sets of data.

When you are asked to compare two sets of data, follow these steps.

1 Look at the overall total number of items in each graph or chart and see if there is a big difference in
the totals.

2 Compare the shapes of the graphs or charts and comment on how they are different.

( Worked example 19.3 )

The pictograms show the number of people using a swimming pool during the first week in January and
the first week in July.

First week in January First week in July

Monday P Monday oW

Tuesday (I Tuesday [
Wednesday PP Wednesday PP PP POPOEODY
Thursday Thursday PR R
Friday K Friday EEERER
Key: § represents 10 people Key: | represents 10 people

a Compare the pictograms and make two comments.

b On which day of the week were twice as many people using the pool in the first week of July than in
the first week of January?

¢ No one used the pool on the Thursday in the first week of January. Give a reason why you think this
might have happened.

a 1 More people used the pool in the first week | 1 You can see that there are a lot more pictures
in July than the first week in January. in the July pictogram than the January pictogram.
2 In January most of the people used the pool | 2 The January pictogram has more pictures
in the first three days of the week, but in July | at the start of the week, whereas the July

most of the people used the pool in the last pictogram has more pictures at the end of the
three days of the week. week.

b Wednesday In the first week of January 40 people used the
pool and in the first week of July 8o people
used the pool.

¢ The pool might have been closed for repair, Think of any sensible reason why there were no
for cleaning or for a national holiday. people using the pool.
19 Interpreting and discussing results 187
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19.3 Drawing conclusions

(< Exercise 193

1 Mari and Aiden go to different schools.
The pictograms show how the students in Mari’s class and in Aiden’s class travel to school.

Mari’s class Aiden’s class

Walk PICISISISI®I®) Walk ©

Cycle SISISII®) Cycle QOO

Bus © Bus QOOLOOO

Car ©O Car SISI®I®)

Key: © represents 2 students Key: © represents 2 students
a Work out the number of students in: i Mari’s class ii Aiden’s class.
b Compare the pictograms and make two comments.

¢ Do you think that the students in Mari’s class live near to their school?
Explain your answer.

d Do you think that students in Aiden’s class live near to their school?
Explain your answer.

2 Abeeku carries out a survey on the favourite sport of the students in his year group at school. The
bar charts show his results.

Boys’ favourite sport Girls’ favourite sport:
0 0
18 18
g6 =16
e 14 bo]/ﬂ
w14 14
[ Y S
31 b a. 1
10 =10
o |l & o
&0 50
= e = 6
4V N —
4 4
oY o) 1
[
0 1 E 1 11 = 1 . b 1 I, o O "I bt L " T ‘I e 1 =l ‘ K | —
Cricket  Football Hockey Rugb enmi Cricket | Football| Hockey Rugby ennis

a Compare the bar charts and make two comments.

b Which sport is the favourite for the same number of boys as girls?

¢ Which sport is the favourite of twice as many girls as boys?

d Write down the modal sport for i the boys i the girls.

3 Mrs Kaul gives the students in her class a reading test and a spelling test.
The frequency diagrams show the results of the tests.

Redding]test results pelling test results

Cy|
S S
e

P NN =R

requency

Hre|
1

1,13 1,14
Fg el T4

i I .
|

A

(=)

it
juy
o
==y
ey
.
jumy
wu

1 1.3
T P Saped

=
=

Score Score

-

Work out the number of students that took: i the reading test i
Give a possible reason why your two answers in part a are different.
Compare the bar charts and make two comments.

Write down the modal score for: i the reading test i the spelling test.

=)\
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19.3 Drawing conclusions

& 4 Zalika sees these bar line graphs in a magazine. They show the average monthly temperatures in
Cairo and Harare in January, April, July and October.

You should now know that:

*
*
*

Average monthly temperature in Cairo
28 |
24 |
20

16
12
8
4
0

Average temperature (°C)

January April July Qctober
Month

a Is Zalika correct? Explain your answer.

Average temperature (°C)

Average monthly temperature in Harare

21 |
18
15

—_
S W N\ N

January  April July  October
Month

| can tell it’s warmer in Harare in October than
: ( it is in Cairo because the October line is longer.

b During which month is the temperature in Cairo double the temperature in Harare?

€ ;’%} 5 The pie charts show how Akila and Medina spend their money each week.

Akila Madina
@ Housing

m Travel
O Food
0Other

a Medina says: ‘I spend a larger proportion of my money on housing, as the housing sector of my

pie chart is bigger than Akila’s.
Is Medina correct? Explain your answer.

b Akila says; ‘T pay half the amount that Medina does on travel, as the angle of my travel sector is
half the size of the angle of Medina’s travel sector’

Is Akila correct? Explain your answer.

A pictogram uses pictures to represent data.
A bar chart uses bars to show data.

A bar-line graph is similar to a bar chart, but the
bars are replaced with thick lines.

A frequency diagram is the same as a bar chart
except that the data has been grouped.

A pie chart is a way of displaying data to show
how an amount is divided or shared.

You can use pictograms, bar charts, bar-line
graphs, frequency diagrams and pie charts to
compare two sets of data.

You should be able to:

* Draw and interpret

— pictograms
bar charts
bar-line graphs
frequency diagrams
pie charts.

* Draw conclusions based on the shape of graphs
and simple statistics.

% Work logically and draw simple conclusions.

% Record and explain methods results and
conclusions.

% Discuss and communicate findings effectively. J

19 Interpreting and discussing results ‘m
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End of unit review

End of unit review

Day of week Number of pizzas
1 The table shows the number of pizzas sold in a Monday 12
supermarket during one week. Tuesday 8
a Draw a pictogram to shov.v the information. Wednesday 10
Use @ to represent 4 pizzas. ——— 5
b Draw a bar chart to show the information. Friday 19
2 The table shows the numbers of points scored AL el L
by a basketball team in 20 matches. 1-15 2
a Copy and complete the frequency diagram to show 16 =30 3
the information. 31-45 8
b Draw a pie chart to show this information. 46 — 60 7
umber of|points scored by
basketballlte
3 The bar-line graphs show the number of = 5 o
T-shirts sold in a shop on the first Monday and 0 5 [ 163 1Lt | hels
Tuesday in May. umpber of point
Number of T-shirts sold ¢n Mbniday Number of T-shirts sold on Tuesday
=B = 16
210 2 1h
l %10
:: )
= z
2R AN
01 'Red ' Blue — Green | Yellow | Black O 'Red | Blue | Green | Yellow — Black
Colour of T-shirt Colour|of Trshir
a Work out the total number of T-shirts sold on: i Monday ii Tuesday.
b Compare the bar-line graphs and make two comments.
¢ Write down the modal colour T-shirt sold on: i Monday ii Tuesday.
d Give a reason why you think that sales of blue T-shirts dropped on Tuesday.

4 Alun and Bryn count the number of cars that pass their houses each morning for five days. The
pictograms show their results.

Number of cars passing Alun’s house Number of cars passing Bryn’s house
Monday =Eses= Monday =ae
Tuesday == r Tuesday = &

Wednesday mEeEeE Wednesday ===
Thursday =TT T TR TR T Thursday — T o

Friday EEEeE e Friday ==

Key: & represents 2 cars Key: & represents 4 cars

a Alun says: ‘On Thursday twice the number of cars came past my house as passed your house. Is
Alun correct? Explain your answer.
b Who do you think lives on the busier road? Explain your answer.

=)\
m’ 19 Interpreting and discussing results
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End of vear review

1 Look at the numbers in the box.
Write down the numbers from the box that are: 2 5 8 9 12 15 18 29 36 51
a multiples of 4
b factors of 30
€ prime numbers
d square numbers.

2 Copy these finite sequences and fill in the missing terms.
a 3,7,L0150]2327 b 31,28,25L]0[116,[]

3 Write down the value shown on each of these scales.

Linear scale Vertical scale Circular scale
I‘III|IIII‘I ml 40
cm 302 33 200
S B

4 Write these temperatures in order of size, starting with the lowest.

5°C —-3°C 2°C —6°C —15°C 12°C —1°C 9°C -7°C
5 A card has a right-angled triangle and a circle drawn on it.

The card is turned three times, as shown.

Copy the diagram. Draw the missing triangle on each of the cards.

6 Work these out.
a 34x10 b 1700 + 100 c 2.6 x100 d 27 +1000

7 A company employs nine people.
The table shows how many days each person was late to work, in one year.

Person Eleri | Gill | Shona| Sam Lin Rao | Sion | Alun | Max
Number of days late to work | 2 0 10 0 4 1 6 4 0

a Workout: i themode ii the median.
b Shona says: ‘The mean number of daYS Number of days people were late to work in one year
people were late to work is 12

e D

2
i Without actually working out the b
mean, how can you tell that Shona is 5 |,
? —E =@
_ wrong? : O
ii 'Work out the correct mean number

of days people were late to work.
¢ Copy and complete this bar chart to
show the information in the table.

End of year review
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8 Write the symbol <, > or = between the numbers in each pair.

a SO%D% b 10%[]02 ¢ %Do.z d 0.75D%

9 Make an accurate drawing of the triangle sketched here.

45° 60°

8 cm

10 Work these out.

4_1 2,1 2
a c-3 b 5+% c 50f3»0kg

11 This pattern is made from squares.

fn o'EE AN E

Pattern 1 Pattern 2 Pattern 3

a Draw the next two patterns in the sequence.
b Copy and complete the table to show the number of squares in each pattern.

Pattern number 1 2 3 4 5

Number of squares 3 5 7

¢ Write down the term-to-term rule.
d How many squares will there be in:
i Pattern 8 ii Pattern 10?

12 In a supermarket there are four bags of flour.

FLOUR

250 g

Serena want to buy the bag of flour with mass as close as possible to 1.2 kg.
Which bag of flour do you suggest she buys?
Explain your answer.

13 Copy each of these shapes.
Draw all the lines of symmetry onto each shape.

P C & o

End of year review
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14 Vishan has a ruler 30 cm long.
Explain how Vishan can use his ruler to draw a line exactly 42.5 cm long.

15 @8 Round 127 to the nearest 10.
b Round 423 to the nearest 100.
¢ Round 3.452 to one decimal place.

16 Work these out. a 124 % 8 b 37.65+5

17 Solve each of these equations.
a x+3=15 b 4x=12

c 3x—2=13 d §+9:14

18 A train leaves at 14 35 and arrives at 17 12.
a How long did the journey take?
b The train arrives 25 minutes late. When was it due to arrive?

19 Olivia makes a journey by car. She draws a graph to illustrate it.

-
fan)
D

—
g
j) /’
——
=}
2 //
9]
5 50 /
85
=
[}
9 P
=
: A
A /
— 7
0O
\V)
0

Timle{ 1re)
Tme (nours)

a How long did it take her to travel the first 40 kilometres?
b Olivia stopped for a rest during the trip. For how long did she stop?
¢ How far did she travel in the last hour?

20 Chris and Mair share a gas bill in the ratio 3 : 2.
The gas bill is £85.
How much does each of them pay?

21 Fahran has a five-sided spinner.
a He spins the spinner once.

What is the probability that the spinner lands on: 4 k

. v
ii an odd number Av
iii anumber smaller than 5?

b Fahran spins the spinner 50 times.
How many times, out of the 50 spins, would you expect the spinner to land on the number 9?

End of year review a
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22 Mrs Sanchez gave her class an algebra test.
These are the students’ scores, marked out of 20.

16 17 9 19 12 3 12 1 20 7 10 11

18

8 12 3 16 6 7 19 15 15 18 9 12

17

a Copy and complete the grouped frequency table.
Tally Frequency

Score

1-5
6-10
11-15
16-20

b How many students are there in Mrs Sanchez’s class?
¢ How many students had a score less than 117
Explain how you worked out your answer.

23 Which of these expressions is the odd one out?
Explain your answer.

3(6x + 4) 6(2 + 3x) 2(6 + 9x) 9(2x +2)

24 Look at the coordinate graph.

y
5
4
D 2 A
o}
.
5 13121 23 4 5%
C b
)
=5

a What are the coordinates of D?
b What is the equation of the straight line through B and C?
¢ What are the coordinates of the centre of the square ABCD?

25a Copy and complete this table of values for y = x— 3.

x =3 || =l 1 3 5

y=x—3 -2
b Draw a graph of the line y = x — 3.

End of year review
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Glossary and index

12-hour clock a system of measuring time

in terms of a repeating period of 12 hours 144
24-hour clock a system of measuring time

in terms of a repeating period of 24 hours 144
2D shape flat shape, having length and

width but no depth 87
3D shape shape having three dimensions 87

acute angle an angle less than 90 degrees 54

angle a measure of turn, measured in

degrees 54
anticlockwise turning in the opposite

direction from the hands of a clock 164
approximate round a number to a suitable
degree of accuracy 37
area the amount of surface covered

by a flat shape 170

ASA used in constructions, an
abbreviation of Angle Side Angle or
the size of two angles and the length of
the side between them, minimum

information to construct a triangle 122
average a representative value;

mode, median and mean are examples 105
axis one of two number lines drawn

in a coordinate grid 129

bar chart a diagram where values are
represented by the length of bars 181

bar-line graph a diagram where values
are represented by the length of thick lines 181
brackets used to enclose items that are
to be seen as a single expression. 100

cancel find an equivalent fraction by
dividing both numerator and denominator

by a common factor (see ‘simplify’) 73
capacity the volume of liquid that can

be put into a container 47
centimetre (cm) one hundredth of a metre 47
centre of rotation the point about which

a shape is rotated 164

certain an event that will happen is certain 153

chance describes something that may or

may not happen 153
class agroup of numbers or measurements 105
class interval the width of a group or

interval in a grouped frequency table 68

clockwise turning in the same direction
as the hands of a clock 164

collecting like terms  gathering, by addition
and subtraction, all like terms 98

common factor a number that is a factor
of two different numbers; 3 is a common

factor of 15 and 24 12
common factor a number that divides into
other numbers without remainder 73

common multiple a number that is
a multiple of two different numbers;

24 is a common multiple of 2 and 3 11
compound shape (or composite shape),

a shape made up from simpler shapes 173
cone a solid which tapers from a circular

base to a point 87
congruent identical in shape and size 161

consecutive terms terms next to
one another in a sequence 20

conversion factor a multiplier for
converting from one unit to another 170

coordinate two numbers use to
identity a point, written in brackets as,

for example, (4, 6) 129
coordinate grid two axes used to plot

points, using coordinates 129
cube a regular solid with six square faces 87

cubic centimetre (cm®)  unit of volume;
volume of a cube of side 1 centimetre 175

cubic metre (m®)  unit of volume; volume
of a cube of side 1 metre 175

cubic millimetre (mm?3) unit of volume;
volume of a cube of side 1 millimetre 175
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Glossary and index

cuboid a solid with six rectangular faces 87

cylinder a solid whose two ends,
and its cross-sections, are identical and
parallel circles 87

data facts, numbers or measurements
collected about someone or something, used
for reference or analysis and to produce useful

information 63
data-collection sheet a table used for data
collection, involving tallying 68

decimal number anumber in the counting
system based on 10; the part before the

decimal point is a whole number, the part

after the decimal point is a decimal fraction 32

decimal places the number of digits after
the decimal point 32

decimal point the dot between the whole-
number part and the decimal fraction of any

number in the decimal system 32
degree unit of measure of angles; a whole

turn is 360 degrees (360°) 53
denominator the number below the

line in a fraction 73
derive construct a formula or work out an
answer 28
direct proportion the ratio of quantities

stays the same 140
divide split up into parts 138
dividend anumber that is being divided 83
divisible one whole number is divisible

by another if it is a multiple of it 12
division (of a scale) the value between
successive marks on a scale 50
divisor the number by which another

number is divided 83
edge the line where two faces of a

solid meet 87
equal being the same 87
equally likely a set of outcomes with the same
chance of happening 154
equation two different mathematical

expressions, both having the same value,

separated by an equals sign (=) 26,97

equation a way of labelling a line
on a grid 131

equilateral having all sides the same length 54

equilateral triangle triangle in which all
sides are equal and all angles are 60° 87

equivalent fractions Fractions that represent
the same amount, for example, 2 and 1 73

estimate approximation of a number or
amount, based on a calculation with

rounded numbers 42,49, 158

even chance an equal chance of happening
or not happening; an example is getting a
head when you throw a coin 153

event an action that can have different
outcomes; throwing a dice is an event,
scoring a six is an outcome 156

expand (brackets), to multiply all parts

of the expression inside the brackets by the

term alongside the bracket 100
experimental probability a probability
estimated from data 158

expression a collection of symbols

representing numbers and mathematical
operations, but not including

an equals sign (=) 26,97
face flat side of a solid 87
factor a factor of a whole number will

divide into it without a remainder; 6 and

8 are factors of 24 12
finite sequence asequence that hasanend 20

formula an equation that shows the
relationship between two or more quantities 28

formulae plural of formula 28
fraction a part of a whole, suchas { or £ 113

frequency how many times a number

occurs in a set 105
frequency diagram any diagram that shows
frequencies 181
frequency table a table that lists the

number or frequency of items of each

category in a set of data 68

function a relationship between two sets
of numbers 24

www.pdfgrip.com



function machine a method of showing a

function 24
gram (g) one thousandth of a kilogram 47
graph aline drawn on a coordinate grid 129

grouped frequency table a table that lists,
in groups, the number or frequency of items
of each category in a set of data 68

highest common factor the largest
number that is a factor of two or more

other numbers 73,137
image a shape after a transformation 161
improper fraction fraction in which the
numerator is larger than the denominator 80
included angle the angle between two

given sides 122
included side the side between two given
angles 122
infinite sequence a sequence that

has no end 22
information facts, often produced from
collected data 63
input a number to be acted upon by

a function 24
integer the whole numbers

eees—3,-2,-1,0,1,2,3, ..... 7

internal angle any angle inside

a flat shape 124
inverse the operation that has the opposite
effect; the inverse of ‘add 5’ is ‘subtract 5’ 16
inverse operation the operation that

reverses the effect of another 42,101
isosceles triangle triangle in which two

sides are equal in length and the angles

opposite equal sides are also equal 60, 87

key (pictogram), the value of one picture

or symbol 181
kilogram (kg) standard unit of mass 47
kilometre (km) one thousand metres 47

kite quadrilateral in which two pairs of
adjacent sides are equal, the opposite angles
between the sides of different lengths

are equal 87

Glossary and index

length measurement of a line,

usually in metres 47
like terms terms containing

the same letter(s) 98
likely more than an even chance 153

line of symmetry aline dividing a
shape into two parts, each part being

a mirror image of the other 89, 162
line segment a part of a straight line

between two points 54
litre (1) standard unit of capacity 47

lowest common multiple the smallest

possible common multiple of two

numbers; 24 is the lowest common

multiple of 6 and 8 11

lowest terms  a fraction is reduced to its

lowest terms by dividing both numerator

and denominator by their highest common
factor; it cannot be simplified further 73

map be converted, by means of a function,
from a value in one set of numbers into a

value in another set of numbers 24
mapping diagram a diagrammatical
representation of a function 24
mass the amount of substance in an object;

sometimes the word weight’ is used in everyday
speech 47

mean To find the mean of a set of
numbers, add them and divide by how
many there are 107

median The middle number when a
set of numbers is put in order 105

metre (m) unit of length; standard unit
of length 47

metric units measurements based on
multiples and divisions of ten; the most

common units of measurement 47
mid-point the centre point of a

line segment 129
millilitre (ml) one thousandth of a litre 47

millimetre (mm) one thousandth of a metre 47

mirror line aline dividing a diagram into two
parts, each being a mirror image of the other 162
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Glossary and index

mixed number a number expressed as
the sum of a whole number and a proper

fraction 80
modal relating to the mode. For example,

the modal age. 105
modal class the class with the highest
frequency 105
mode The most common numberinaset 105
multiple the result of multiplying a

number by a positive integer; the first few
multiples of 3 are 3,6,9, 12, ..., ... 11

mutually exclusive two outcomes are
mutually exclusive if they cannot both
happen at the same time 156

negative number the numbers less
than zero, written with a minus sign,

suchas -3 or 7.5 8
net a flat diagram that can be

folded to form the faces of a solid 177
numerator the number above the

line in a fraction 73
object a shape before a transformation 161
obtuse angle an angle between

90 and 180 degrees 54
order (of rotational symmetry)

the number of times a shape looks the
same in one full turn 91

origin the point on a coordinate grid
where the value of both variables is zero; it is
usually where the axes cross 129

outcome a possible result of an event;
throwing a dice is an event, scoring a six is

an outcome 154
output the result after a number has been

acted upon by a function 24
parallel straight lines where the shortest

(perpendicular) distance between is always the
same; straight railway lines are parallel 60, 87, 121

parallelogram quadrilateral with
two pairs of equal and parallel sides,
opposite angles equal, but not 90° 87

per cent out of 100; the symbol for
this is % 113

percentage a fraction written out of 100,
as ‘per cent’; a quarter is 25% 113

perimeter the length of the boundary of
a flat shape (perimeter of a circle is called a
circumference) 171

perpendicular
right angles

lines meeting or crossing at

60, 121
pictogram simple graph made up of
pictures or symbols to represent information 181

pie chart a circle split into sectors, each

sector represents its share of the whole 185
place value the value of the digitin a

number based on its position in relation to the
decimal point 32
plane shape a (2D) flat shape 161

positive number numbers greater than zero,
may be written without a plus or a minus sign;
6.5 is a positive number and —6.5 is a negative
number 8

primary data data collected by the
individual using the data 64

prime number a number with exactly two
factors, 1 and itself; 7, 13 and 41 are primes 14

probability a number between 0 and 1
used to measure the chance that

something will happen 153
probability scale a number line to show
probabilities 153
product the result of multiplying two

numbers; the product of 9 and 7 is 63 14

proper fraction fraction in which the
numerator is smaller than the denominator 80

protractor a device for measuring

angles 56, 122
quadrilateral a flat shape with four straight
sides 58
quantity an amount 115
questionnaire a set of written questions

with a choice of answers 66
random describes a situation where outcomes
can vary and are often equally likely 154
range the difference between the largest

and smallest number in a set 105
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ratio an amount compared to another

amount, using the symbol : 137
rectangle quadrilateral with two pairs of

equal and parallel sides, all angles 90° 87
recurring repeating; in a recurring fraction,

a digit or group of digits is repeated for ever 78

reflect transform a shape, resulting in the

mirror image of that shape 161
reflection the mirror image of a shape 161

reflex angle an angle that is bigger than
180 degrees 54

remainder the number that is left after a division;
20 divided by 7 has a remainder of 6 12,83

rhombus quadrilateral in which all sides

are equal, opposite sides are parallel, opposite
angles are equal, but not 90° 87
right angle an angle of 90 degrees 54
right-angled triangle a triangle with a 90°
angle 87

rotate transform a shape, resulting in each
point of the shape moving around a fixed
position by the same angle 161
rotation turning a shape around a fixed
position 161

rotational symmetry a shape that can be
rotated a fraction of a whole turn and
looks the same 91

round make an approximation of a number,
to a given accuracy 37

ruler a device used for drawing straight lines
and measuring distances 120

SAS used in constructions, an abbreviation of
Side Angle Side or the length of two sides and

the size of the angle between them, minimum
information to construct a

triangle 122

scale anumber of marks along a line used
in making measurements; equal distances
usually represent equal amounts 50

scalene triangle triangle in which all sides
are different in length and all angles
are different 87

Glossary and index

secondary data data not collected by the

individual currently using the data 64
sector part of a circle, cut from the
circumference to the centre 185
sequence a set of numbers arranged

in order, according to a rule 20
set square typically plastic, a triangular

shape, with angles 90°,60° and 30° or 90°,

45° and 45° 121
share to split up into parts 138

short division similar in method to long
division but where remainders are simply

placed in front of the following digit 31
side the one-dimensional lines

bounding an object 87
sieve of Eratosthenes a method of finding
prime numbers 14

simplest form dividing all parts of a
fraction or ratio by their highest

common factor 73,137
simplify (fraction) find an equivalent fraction
with smaller numbers 73
simplify (an expression or equation)

gathering, by addition and subtraction,

all like terms to give a single term 98
simplify (ratio) dividing all parts of the

ratio by a common factor 137
solid shape shape having three dimensions 87
solution the value of any unknown letter(s)

in an equation 26,101
solve calculating the value of any unknown
letter(s) in an equation 101
sphere a solid with all points on its surface the
same distance from its centre 87
square quadrilateral with all sides equal,

all angles 90° 87
square centimetre (cm?)  unit of area; area

of a square of side 1 centimetre 170

square kilometre (km?)  unit of area; area
of a square of side 1 kilometre 170

square metre (m?) unit of area; area of a
square of side 1 metre 170
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Glossary and index

square millimetre (mm?) unit of area;
area of a square of side 1 millimetre 170

square number the result of multiplying a
whole number by itself; 81 is a square number
equal to 9 x 9 (81 =9?) 16

square root the square root of a number,
multiplied by itself, gives that number; the

square root of 36 is 6 (/36 =6) 16
square-based pyramid a solid with a

square base and four triangular faces 87
statistic a value calculated from a

set of data 105
straight line aline that is not curved 120
substitute replace part of an expression,

usually a letter, by another value, usually
a number 28

surface area the area of the faces of a
solid or 3D shape 177

symmetrical has at least one line of
symmetry, or rotational symmetry of order

two or more 89
term an individual number in a sequence 20

term-to-term rule arule to find a term
of a sequence, given the previous term 20

terminating ending; a terminating
decimal has a finite number of decimal

places, it does not go on for ever 75
theoretical probability a probability

found using equally likely outcomes 158
time a way of putting events in order or
measuring their duration 144
tonne (t) one thousand kilograms 47

top-heavy fraction common term for an
improper fraction 80

transformation movement of a shape by
reflection, rotation or translation 161

translate transform a shape, resulting in
each part of the shape being moved the same

distance in the same direction 161
translation see translate 161

transversal a line that crosses two or more
parallel lines 60

trapezium quadrilateral with one pair of
sides parallel 87

triangular prism a solid whose two ends,
and its cross-sections, are identical and

parallel triangles 87
triangular-based pyramid a solid with

four triangular faces 87
unitary method solving direct proportion
problems by first calculating the value of a

single item 140
unknown a letter (or letters) in an

equation, for which the value (or values)

is yet to be found 26
unlikely less than an even chance 153

variable a symbol, usually a letter,
that can represent any one of a set of values 26

vertex a point where edges of a 2D or
3D shape meet 87

vertically opposite angle two of the four angles
formed when two lines cross; they do not

have a common side 60
vertices plural of vertex 87
very likely a high change of happening 153

very unlikely a small chance of happening 153

volume the space occupied by a solid or

3D shape 175
whole number the numbers0,1,2,3,4,...,... 7
x-axis the horizontal axis on a grid 129
y-axis the vertical axis on a grid 129
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