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Introduction 





Welcome to the 

Cambridge IGCSE™ Mathematics Core and Extended Third 





Edition Study and Revision Guide. 

This book is intended to help you prepare 





for the Cambridge examinations in IGCSE Mathematics, Core and Extended 





Tiers. The book covers all you need to know for the examination. If you 





are preparing for the Core, you need only look at the sections shown with 





blue dots. For the Extended syllabus, you need also to cover the sections 





shown by purple dots. 





Test yourself 





Questions for you to check your understanding and progress. 





Tip 





Advice to help you give  





the perfect answer. 





How to use this book 





Key objectives 





The key points covered in the chapter. 





Page references to the Student Book are shown by this icon: 





Core material is indicated 





by blue dots on the side 





of the page. Extended 





material is indicated by 





purple dots on the side of 





the page. 













vi 





Sample questions and 





answers 





These questions help explain the concepts 





being considered. 





Sample answers that show how the questions 





might be answered are in the blue box. 





Sample exam question 





and answer 





Model exam questions and answers show you 





how to earn the marks. 





Exam-style questions 





Examination-style questions for you to try to  





see what you have learned. 





Exam tips 





The examination papers will not usually tell 





you the formulae you need to use. You will 





have to learn and remember them. All those 





you need to know are in the book. In some 





cases, you may have learned a formula in a 





different form. If so, continue to use it. 





Make sure you read the instructions carefully, 





both those on the front of the paper and 





those in each question. Here are the meanings 





of some of the words used: 






● 

Write, write down, state 

– little working will be needed and no 








explanation is required. 






● 

Calculate, find 

– something is to be worked out, with a calculator if 








appropriate. It is a good idea to show the steps of your working, as this 





may earn marks, even if your answer is wrong. 






● 

Solve 

– show all the steps in solving the equation. 





● 

Prove, show 

– all the steps needed, including reasons, must be shown 








in a logical way. 






● 

Deduce, hence 

– use a previous result to help you find the answer. 





● 

Draw 

– draw as accurately and as carefully as you can. 





● 

Sketch 

– need not be accurate but should show the essential features. 





● 

Explain 

– give (a) brief reason(s). The number of features you need to 








mention can be judged by looking at the marks. One mark means that 





probably only one reason is required. 





Brian Seager, 2019 
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Number and language 





       






1  








Key objectives 






●  

To identify and use natural numbers, integers,  








prime numbers, square and cube numbers,   





common factors and common multiples,  





rational and irrational numbers, real numbers  





and reciprocals.  






●  

To calculate with squares, square roots, cubes  








and cube roots and other powers and roots of  





numbers. 






●  

To use directed numbers in practical  








situations. 





Natural numbers and integers 
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Natural numbers are the counting numbers 1, 2, 3, 4, … and zero. They are 





positive whole numbers and zero. 





Integers are the positive and negative whole numbers and zero. So they 





are: 





…, −4, −3, −2, −1, 0, 1, 2, 3, 4, … 





Multiples and factors 
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The multiples of a number are the numbers in its times table. 





The factors of a number are the numbers that divide into it exactly. 





Sample questions and answers 





1 

6, 12, 18, 24, 30 





2 

1 × 36, 2 × 18, 3 × 12, 4 × 9, 6 × 6; 





the factors of 36 are 1, 2, 3, 4, 6, 9, 12, 18 and 36. 





1 

Find the multiples of 6 up to 30. 





2 

Find the factors of 36. 





Test yourself 





1  

Find the first six multiples of the following: 





a  

4 





b  

9 





c  

15 





2  

Find the factors of the following: 





a  

24 





b  

40 





c  

32 





Answers on page 170 





Tip 





It is easier to find factors  





by looking for pairs of  





numbers that multiply to  





give the number. 





Prime numbers and prime factors 
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Prime numbers are numbers that have only two factors: 





1 and the number itself. 





Prime factors are factors that are also prime numbers. 













2 





Highest common factor and lowest common multiple 
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Sample questions and answers 





1 

Find the first five prime numbers. 





2 

Write 48 as a product of prime factors. 





1 

2, 3, 5, 7, 11 





2 

48 = 2 × 2 × 2 × 2 × 3 or 2 





4 

× 3 





4 





8 





6 





48 





2 





2 





2 





3 





2 





Test yourself 





3  

Write the following as a product of prime factors: 





a  

36 





b  

140 





c  

84 





Answers on page 170 





Tip 





Keep breaking the  





numbers into factors  





until you end up with  





prime numbers. 





Highest common factor and lowest common 





multiple 
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The 

highest common factor 

(HCF) is the largest number that will divide 





into each of the given numbers. 





The 

lowest common multiple 

(LCM) is the smallest number that can be 





divided exactly by each of the given numbers. 





Sample questions and answers 





1 

Find the HCF of 





120, 36 and 84. 





2 

Find the LCM of 





120, 36 and 84. 





1 

120 = 2 × 2 × 2 × 3 × 5 





Express each as a product of prime factors. 





36 = 2 × 2 × 3 × 3 





84 = 2 × 2 × 3 × 7 





HCF = 2 × 2 × 3 = 12 





Choose the factors that are common to all 





three numbers. 





2 

120 = 2 × 2 × 2 × 3 × 5 





Express each as a product of prime factors. 





36 = 2 × 2 × 3 × 3 





84 = 2 × 2 × 3 × 7 





LCM = 2 × 2 × 2 × 3 × 3 × 5 × 7 For each prime, choose the largest number of 





times it appears. 





= 2520 





Test yourself 





4  

Find the HCF and the LCM of the following: 





a  

15 and 24 





b  

12 and 40 





c  

90, 54 and 36 





Answers on page 170 
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Directed numbers 
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Negative numbers are used in practical situations such as temperatures. 





Sample question and answer 





1 

The temperature at midday was 8 °C. At 





midnight it was 12 °C colder. 





What was the temperature at midnight? 





1 

8 °C − 12 °C = −4 °C 





Test yourself 





5    a  

The balance in Aisha’s bank account was −$20. She paid $50 into  





her account. How much was in her account then? 





b  

The car park of a hotel was below ground on floor −2. Vivek went  





from the car park to his room on floor 4. How many floors did he  





go up? 





Answers on page 170 





Squares, cubes and roots 
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To find the square of a number, multiply it by itself: 5 





2 





 = 5 × 5 = 25. 





Here are the squares of the integers 1 to 15. 





Integer 





1 





2 





3 





4 





5 





6 





7 





8 





9        10        11       12       13       14       15 





Square  





number 





1 





4 





9 





16      25      36      49      64      81       100     121     144     169     196     225 





As 64 is the square of 8, the positive square root of 64 is 8. This is 





written as 





= 





64 8. 





Note that (−8) 





2 





is also 64. 





To find the cube of a number, multiply it by itself and then by itself again: 





5 





3 





 = 5 × 5 × 5 = 125. Here are the cubes of the integers 1 to 10. 





Integer 





1 





2 





3 





4 





5 





6 





7 





8 





9 





10 





Cube  





number 





1 





8       27      64     125     216     343     512   729    1000 





If you know that 5 





3 





 = 125, then you also know that the cube root of 125 





is 5. This is written as 125 5 





3 





= 

. 





Sample questions and answers 





Tip 





You should memorise  





these square and cube  





numbers. You will also  





need them for finding  





square and cube roots  





without a calculator. 





Calculate the following without the use 





of a calculator: 





1 

70 





2 





2 

144 





3 

512 





3 





1 

70 





2 

= 70 × 70 = 4900 





2 

144 = 12, as 12 





2 

= 144 





3 

512 8 





3 





= 

, as 8 





3 

= 512 













4 





Rational and irrational numbers 
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Test yourself 





6  

Without a calculator, find the following: 





Answers on page 170 





a  

the square of 40 





b  

81 





c  

6 





3 





d  

343 





3 





Other powers and roots  





 PAGES 10–11 





2 





5 





 = 2 × 2 × 2 × 2 × 2 = 32 





We say that 2 to the power of 5 equals 32. 





Using roots, we say that the fifth root of 32 is 2. This is written as 





32 





5 





 = 2. 





There are special buttons on scientific calculators to help you find powers 





and roots. They have labels such as 

x 





y 





and 

x 





y 

. Find the buttons on your 





calculator and learn how to use them. 





Sample questions and answers 





Use a calculator to find: 





1 

7 





4 





2 

729 





6 





1 

2401 





2 

3 





Test yourself 





7   

Use a calculator to find: 





a  

 8 





5 





b  

 3.5 





4 





c  

1296 





4 





d   

161051 





5 





Answers on page 170 





Rational and irrational numbers 
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A 

rational 

number is a number that can be written as an ordinary fraction, 





m 





n 





, 





where 

m 

and 

n 

are integers. These are terminating or recurring decimals. 





An 

irrational 

number cannot be written in this form. Decimals that 





neither terminate nor recur are irrational numbers. For example, 

π 

and 6 





are irrational. 





Real 

numbers are the set of all rational and irrational numbers. Any 





number on a number line is a real number. 





Test yourself 





8  

Here are some numbers. Decide which of these is irrational. 





Answers on page 170 





a  

126  





b  

121 





c  

6 





π 





d  

17 





3 





e  





. 





1.36 





f  

( 3) 





2 





Tip 





Make sure you practise  





using your calculator to  





find powers and roots,  





so that you are sure that  





you know how to use the  





special buttons on your  





calculator. 





Tip 





Recurring decimal  





notation: 





0.3˙  means 0.333...,  





0.0˙	 3 





˙  means 0.030303...,  





0.3˙	 03˙  means  





0.303303303... 
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Reciprocals 
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The reciprocal of any number is the result of dividing 1 by the number. 





This means that the reciprocal of a fraction 





a 





b 





is 





b 





a 





. 





Sample questions and answers 





1 

0.4 





Find the reciprocal of: 





1 

1 ÷ 0.4 = 2.5 





2 

5 

1 





4 

= 

21 





4 

. So its reciprocal is 

4 





21 





Test yourself 





9   

Find the reciprocal of: 





a   

5 





b  

0.05 





c   

3 





1 





3 

       





Answers on page 170 





Sample exam questions and answers 





1 

Which of these numbers is irrational? 





[1] 





27 





3 





, 48, 0.12, 2π, 





0.3 





2 

Write 30 as a product of prime factors.[1] 





1 

Irrational: 48 (as 48 is not a square number) and 





2π (rational × irrational = irrational). 27 





3 





= 3 = 





3 





1 

, 





0.12 = 

12 





100 

and 





0.3 = 

1 





3 





, so these are all rational. 





2 

30 = 2 × 3 × 5 





30 





6 





5 





3 





2 





Exam-style questions 





1  

From the numbers in the range 10 to 20, choose:  





a  

a multiple of 7  





[1] 





b  

a factor of 36  





[1] 





c  

a prime number.  





[1] 





2  

Write 264 as a product of prime factors.  





[2] 





3  

Find the HCF and LCM of 12 and 16.  





[2] 





4  

Find the HCF and LCM of 10, 12 and 20.  





[3] 





5  

Find the value of 4 multiplied by the reciprocal of 4. Show clear  





working to explain your answer.  





[2] 





6  

Find the value of (−5) 





2 





 + 4 × −3.  





[2] 





Answers on page 170 
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5 





1 





4 
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Key objectives 






●  

To be able to make estimates of numbers,  








quantities and lengths. 






●  

To be able to give approximations to specified  








numbers of significant figures and decimal  





places. 






●  

To be able to round off answers to reasonable  








accuracy in the context of a given problem. 






●  

To be able to give appropriate upper and  








lower bounds for data given to a specified  





accuracy. 






●  

To be able to obtain appropriate upper and  








lower bounds to solutions of simple problems  





given data to a specified accuracy. 





Accuracy of answers 
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Sometimes you are asked to round to a given accuracy – either to a given 





number of decimal places or to a given number of significant figures. 





Sometimes you need to work to a reasonable degree of accuracy. 





Checking your work 





Use the following methods to check your work: 






● 

Common sense – is the answer reasonable? 





● 

Inverse operations – work backwards to check. 





● 

Estimates – one significant figure is often easiest. 








Sample questions and answers 





1 





× 





70 500 





10 





= 3500 





Her answer is far too large. (In fact, Pat 





had multiplied by mistake instead of 





dividing.) 





2 

3 





4 

= 81 





We know that 4 





3 

= 64, 





so 





= 





64 4 





3 





3 





4 

x 60 





3 





≈ 80 x 4 ≈ 300 





Tip 





≈ means ‘is approximately  





equal to’. 





1 

Pat calculated 





67.4   504.9 





12.3 





× 





and got 





the answer 418 572.2. 





Use estimates to show 





her answer is wrong. 





2 

Estimate the result of this 





calculation: 3 





4 





 ×  60 





3 





. 





Test yourself 





1  

Round these to two decimal places (d.p.): 





a  

30.972 





b  

4.1387 





c  

24.596 





2  

Round these to three significant figures (s.f.): 





a  

5347 





b  

61.42 





c  

3049.6 





3  

Use 1 s.f. estimates to find approximate answers, showing your  





estimates: 





a  

$792 ÷ 19 





b  





5857 





62 20.3 





× 





c   

130 





3 





 × 3 





3 





       





d  





3.1 20 





6.05 





3 4 





× 
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Tips 






●  

If the value of the first  








digit being ignored is 5  





or more, round up. 






●  

Look at the context  








and the accuracy of  





the information you  





have been given. 





Accuracy 





       






2  

       
















7 
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Bounds of measurement 
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A length measured as 45 cm to the nearest centimetre lies between 





44.5 and 45.5 cm. So the bounds are 44.5 and 45.5 cm. 





A mass measured as 1.38 kg correct to 3 s.f. has bounds 1.375 and 1.385 kg. 





As 1.385 rounds up to 1.39 correct to 3 s.f., if we use the bounds to write 





an inequality for the mass, we have 1.375 kg 

  

mass 

< 

1.385 kg. 





The lower bound is included in the inequality but the upper bound is not. 





The bounds are always a half unit down and up in the figure after the 





degree of accuracy. 





Sample questions and answers 





Give the bounds of these measurements. The accuracy of the 





measurements is given in brackets. 





1 

80 cm (10 cm) 





2 

8.6 cm (mm) 





3 

48 g (g) 





4 

10.5 s (tenth of a second) 





5 

5.23 litres (3 s.f.) 





Test yourself 





4  

Give the bounds of these measurements. The accuracy is given in  





brackets. 





5  

Jack won a race in 25.7 seconds. The time was measured to the  





nearest tenth of a second. Between what values must the time lie? 





Answers on page 170 





a  

73 g (g) 





b  

4.3 litres (0.1 litre) 





c  

7.05 m (3 s.f.) 





Upper and lower bounds 
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To find the upper and lower bounds of combined measurements, follow 





these rules: 






● 

Upper bound of a sum, add the two upper bounds. 





● 

Lower bound of a sum, add the two lower bounds. 





● 

Upper bound of a difference, subtract the lower bound from the upper 








bound. 






● 

Lower bound of a difference, subtract the upper bound from the lower 








bound. 






● 

Upper bound of a product, multiply the upper bounds. 





● 

Lower bound of a product, multiply the lower bounds. 





● 

Upper bound of a division, divide the upper bound by the lower bound. 





● 

Lower bound of a division, divide the lower bound by the upper bound. 








1 

75 to 85 cm 





2 

8.55 to 8.65 cm 





3 

47.5 to 48.5 g 





4 

10.45 to 10.55 s 





5 

5.225 to 5.235 litres 





Tip 





A very common error is  





to give the upper bound  





in (1) as 84.999 and in  





(2) as 8.6499, etc. 
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Sample questions and answers 





1    a 

Minimum perimeter = 2 × 3.45 + 2 × 4.55 = 16 cm. 





Maximum perimeter = 2 × 3.55 + 2 × 4.65 = 16.4 cm. 





b 

Minimum area = 3.45 × 4.55 = 15.6975 = 15.7 cm 





2 

to 3 s.f. 





Maximum area = 3.55 × 4.65 = 16.5075 = 16.5 cm 





2 

to 3 s.f. 





2 

Lower bound of 

A 

= 

× 

. 





. 





3 3615 





5 415 





= 2.0028 = 2.00 to 3 s.f. 





Upper bound of 

A 

= 

× 

. 





. 





3 3625 





5 405 





= 2.0120 = 2.01 to 3 s.f. 





1 

A rectangle has sides 3.5 cm and 





4.6 cm measured to 2 s.f. Find the 





minimum and maximum value of: 





a 

the perimeter 





b 

the area. 





2 

A =  





b 





c 





3 

, 

b = 3.62, c = 5.41 

to 2 d.p. 





Find the lower and upper bounds 





of 

A. 





Test yourself 





6  

P = ab − 2c, 

a = 2.1, b = 5.4 and c = 3.6 correct to 2 s.f. Find the lower  





and upper bounds of the value of P. 





7  

A rectangle has an area of 14.5 cm 





2 





 and a length of 4.6 cm, both  





measured to the nearest 0.1 units. Work out the limits between which  





the width must lie. 
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Sample exam question and answer 





1 

Upper bound = 0.926. Lower bound = 0.874. 





To find the upper bound of 

h, 

use the upper 





bound of 

U 

and the lower bound of 

g. 

To find the 





lower bound of 

h, 

use the opposite. 





Upper bound of 

h 

= 

× 





. 





. 





4 25 





2 975 





2 





= 0.926 282 





= 0.926 to 3 s.f. 





Lower bound of 

h 

= 

× 





. 





. 





4 15 





2 985 





2 





= 0.874 2385 





= 0.874 to 3 s.f. 





1 

When a ball is thrown upwards, the maximum 





height 

h 

it reaches is given by 

h =  

g 





U 





2 





. 





2 





It is given that 

U = 4.2 

and 

g = 9.8, 

both correct 





to 2 s.f. 





Calculate the upper and lower bounds of 

h. 

[4] 





Exam-style questions 





1  

A pane of glass is 3.5 mm thick and measures 1.4 m by 0.9 m.   





Work out the volume of the glass: a in mm 





3 





, b in m 





3 





.  





[2] 





2  

The volume of a solid metal cylinder is 600 cm 





3 





. Each cm 





3 





 of the metal  





has mass 15 g. Calculate the mass of the metal cylinder in kilograms. [2] 





3  

A formula used in science is 

a =  





v u 





t 





− 

. u = 17.4, v = 30.3 and t = 2.6,  





all measured correct to the nearest 0.1. Find the maximum  





possible value of a.  





[3] 





4  

The population of Kenya is 2.6 × 10 





7 





, correct to 2 s.f. The area of   





Kenya is 5.8 × 10 





5 





 km 





2 





, correct to 2 s.f. Calculate the lower and upper  





bounds for the number of people per square kilometre in Kenya.  [4] 





5  

In 2018 a firm produced 1.2 billion litres of fizzy drink (correct to 2 s.f.).  





The volume of a standard swimming pool is 390 m 





3 





 (correct to 2 s.f.).  





What is the greatest number of these swimming pools that could   





possibly be filled with this amount of fizzy drink?  





[3] 
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Calculations and order  





       






3  








Key objectives 






●  

To order quantities by magnitude and demonstrate familiarity with  








the symbols =, ≠,  ,  ,   and  . 






●  

To use a calculator efficiently. To apply appropriate checks of  








accuracy. 





Ordering quantities 





PAGES 24–26 





Here are the symbols you should know: 






● 

a   b 

means ‘a is less than 

b’. 





● 

a   b 

means ‘a is less than or equal to 

b’. 





● 

a   b 

means ‘a is greater than 

b’. 





● 

a   b 

means ‘a is greater than or equal to 

b’. 








Expressions involving these symbols are called inequalities. 





Sample questions and answers 





Find the integer (whole number) 





values of 

x 

for each of these 





inequalities: 





1 

−3   x   −1 





2 

1   x   4 





1 

If –3 

  

x 

  

–1, then 

x 

= 

–2 or –1. 





Note that –3 is not included 





but –1 is. 





2 

If 1 

  

x 

  

4, then 

x 

= 

1, 2 or 3. 





Note that 1 is included but 4 is not. 





Test yourself 





1  

Write down the integer values of x for each of these inequalities: 
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a  

−4   x   0 





b  

1   x   5 





c  

1   x   4 





d  

   −5   x   −1 





Ordering fractions, percentages 





and decimals 





PAGES 24–26 





To put fractions in order of size: 






● 

Change to fractions with the same denominator. 





● 

Order them by the numerators. 
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Order of operations 
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Sample question and answer 





1 

Change to fractions with denominator 12. 





= 





1 





2 





6 





12 

, 





3 





4 

= 





9 





12 

, 





1 





6 

= 





2 





12 

, 





2 





3 

= 





8 





12 





Order is 





2 





12 

, 





6 





12 

, 





8 





12 

, 





9 





12 

= 





1 





6 

, , , 





1 





2 





2 





3 





3 





4 





This can also be written using inequality symbols: 

1 





6 





1 





2 





2 





3 





3 





4 





      





1 

Put these fractions in order of 





size, smallest first: 

1 





2 

, 

3 





4 

, 

1 





6 

, 

2 





3 





To order a mixture of fractions, percentages and decimals, it is best to 





change them all to decimals and put these in order. See the next topic for 





help in doing this. 





Test yourself 





2  

Put these fractions in order of size, smallest first: 





a  

, 





1 





3 

       





1 





2 

,  





5 





6 

,  





2 





3 





b  





5 





8 

,  





3 





4 

,  





3 





8 

,  





1 





2 





c  





5 





12 

,  





1 





4 

,  





2 





3 

,  





7 





12 





3  

Put these numbers in order, smallest first: 





a  

, 





3 





4 





 0.73, 72%,  

7 





10 





c  

7 





20 





, 0.38, 33%, 0.42,  

2 





5 





b  

3 





5 





, 53%, 49%, 0.5, 0.65 
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Order of operations 





PAGES 26–28 





You need to remember the rule that you must multiply and divide before 





you add and subtract. 





When doing complex calculations with a calculator, be safe and introduce 





brackets. Remember that for every opening bracket there must be a closing 





bracket. 





Sample questions and answers 





Work out: 





1 

2 + 3 × 4 





2 

24 − 3 × 7 





1 

2 + 3 × 4 

= 

2 + 12 

= 

14 





2 

24 – 3 × 7 

= 

24 – 21 

= 

3 





Test yourself 





4  

Work out the following: 





a  

16 × 26 





b  

84 × 24 





c  

12 × 24 





5  

Work out the following: 





a  

17 × 32 





b  

45 × 16 





c  

143 × 16 





6  

Work out the following: 





a  

70 − 4 × 2 





b  

64 + 2 × 3 





c  

3 × 4 + 5 





7  

Work out the following: 





a  





× 





− 





3.6 5.9 





2.47 1.98 





c  





b  

3.2 





2 





 −  4.84 

       





d  





− 





− 





26.9 7.8 





8 1.95 
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5.8 × 1.7 + 3.5 × 4.4 





Tip 





Change to the smallest  





denominator that they  





will all divide into. 





Tip 





Calculators vary. The  





position and symbols  





used on the buttons are  





different depending on  





the make and model of  





calculator. The order in  





which the buttons have to  





be pressed can also vary.  





Make sure you know how  





your calculator works.  





Do not borrow a different  





calculator or change  





calculator just before  





an exam. 
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Sample questions and answers 





1 

(2.3 + 4.5) ÷ (5 × 3.2) 

= 

0.425 





2 

6.4 +(7.2 × 8) 

= 

64 





Work out the answers to these 





calculations: 





1 





2.3 4.5 





5 3.2 





+ 





× 





2 

6.4 + 7.2 × 8 





Sample exam questions and answers 





Work out the following. Give your 





answers to 2 d.p. 





1 

4.2 





4 





[1] 





2 





3.9  0.53 





3.9   0.53 





2 





+ 





× 





[2] 





1 

311.17 





2 

7.61 





Exam-style questions 





1  

Put these fractions in order of size, smallest first: 





       

3 





4 





,  

7 





16 





,  

1 





2 





,  

5 





8 





       





[2] 





2  

List the following numbers in order, starting with the smallest: 





       66%,  

3 





5 





, 0.62, 0.59, 55%   





[2] 





3  

Work out these: 





a  





18.6 – 2.75 





3.5 1.043 





+ 





       [1]  





b  





1 





4.5 6.8 





+ 





         [1]  

c  





× 





 





 





 





 





3.2 5.2 – 





1 





1.6 





       [1] 





4  

Work out these: 





a  





4.2 – 1.7 





1.25 





5 





4 





2 





 





 





 





 





 





 

 [1] 





b  





4.7 





8.2 





8.2 4.7 





2 





2 





2 





2 





+ 





− 





 





 





 





 





 





 

       [1] 
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4  

       








Key objectives 






●  

To use the language and notation of simple  








vulgar and decimal fractions and percentages  





in appropriate contexts. Recognise equivalence  





and convert between these forms. 






●  

To be able to use the four rules for calculations  








with whole numbers, decimals and fractions  





(including mixed numbers and improper  





fractions), including correct ordering of  





operations and use of brackets. 





Changing between fractions, decimals 





and percentages 





PAGES 30–33, 38–39 






● 

To change a fraction to a decimal, divide the numerator by the 








denominator. 






● 

To change a decimal to a percentage, multiply by 100. 





● 

To change a percentage to a decimal, divide by 100. 





● 

To change a percentage to a fraction, write over 100 and cancel. 








Sample questions and answers 





1    a 

0.8 





4 ÷ 5 

= 

0.8 





b 

80% 





0.8 × 100 

= 

80 





2    a 

0.35 





35 ÷ 100 

= 

0.35 





b 





35 





100 





= 





7 





20 





Cancel by 5 





1 

Change 

4 





5 





to: 





a 

a decimal 





b 

a percentage. 





2 

Change 35% to: 





a 

a decimal 





b 

a fraction. 





Test yourself 





1  

Change these decimals to percentages: 





a  

0.34 





b  

0.27 





c  

0.03 





d  

0.428 





2  

Change these fractions to (i) decimals, (ii) percentages: 





a  

7 





10 





       





b  





3 





5 





c  





9 





20 





3  

Change these percentages to (i) decimals, (ii) fractions: 





a  

40% 





b  

24% 





c  

5% 
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Adding and subtracting fractions 





PAGES 36–37 





Change the fractions to the same denominator, then add or subtract 





the numerators. 





When mixed numbers are involved, deal with the whole numbers first. 





In subtraction, when the first fraction part is smaller than the second, 





you can change a whole number to a fraction. 





Integers, fractions, decimals  





and percentages 
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Sample question and answer 





1 

2+ 





1 





4 





2 





5 





Ϫ 

= 





– 





2 + 





5 





20 





8 





20 





=1+ 





20 





20 





+ 





5 





20 





– 





8 





20 





=1 





17 





20 





1 

3 





1 





1 





4 





2 





5 





− 





Test yourself 





4  

2 





3 





3 





8 





1 





6 





+ 





7  

3 – 2 





3 





4 





2 





3 





5  

1 





3 





2 





3 





4 





5 





+ 





8  

4 –1 





2 





5 





5 





6 





6  

3 – 2 





4 





5 





1 





4 





9  





– 





3 





8 





3 





4 





1 





6 





+ 
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Multiplying and dividing fractions 





PAGES 37–38 





When mixed numbers are involved, first change to top-heavy fractions. 





To multiply fractions, multiply the numerators and the denominators and 





then simplify. 





To divide fractions, multiply the first fraction by the reciprocal of the 





second fraction. 





Sample questions and answers 





1 

2 





1 





1 





2 





2 





5 





× 





2 

3 





3 





4 





1 





2 





÷ 





1 





× = × = = 





5 





2 





7 





5 





1 





2 





7 





1 





7 





2 





3 





1 





2 





2 

15 





4 





÷ 





1 





2 





= 





15 





4 





2 





1 





× 





= 





× 





4 





2 





15 





1 





Cancel by 2. 





= 





= 





15 





2 





7 

1 





2 





Make the mixed number a top-heavy fraction. 





Find the reciprocal of the second fraction and multiply. 





Make fractions top-heavy and cancel by 5. 





Test yourself 





10 2 





4 





1 





3 





1 





2 





× 





13  

2 





3 





5 





÷ 





11  

3 





1 





1 





3 





1 





5 





× 





14  

3 





1 





3 





1 





2 





÷ 





12 2 





4 





2 





5 





3 





4 





× 





15  

4 2 





1 





5 





1 





3 





÷ 
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Recurring and terminating decimals 





PAGES 39–41 





All fractions are equal to either recurring or terminating decimals. 





The fractions equal to terminating decimals have denominators whose 





only prime factors are 2 and/or 5. 





Tip 





1 





2 





2 





3 





3 





= = 

 etc. 





Tips 






●  

Top-heavy fractions  








are also called  





improper fractions. 






●  

The reciprocal of  








a 





b 

 is  





b 





a 

.  
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Changing a recurring decimal to a fraction 
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Sample questions and answers 





Write these fractions as decimals: 





1 





1 





8 





2 





1 





6 





3 





13 





20 





4 





7 





25 





5 





3 





7 





1 

0.125. Terminating, prime factor 2 





2 

0.1 





6. Recurring, prime factors 2 and 3 





3 

0.65. Terminating, prime factors 2 and 5 





4 

0.28. Terminating, prime factor 5 





5 

0. 








428571 





⋅ 





. Recurring, prime factor 7 





Changing a recurring decimal to a fraction 





PAGES 40–41 





The method for doing this is best illustrated by a question. 





Sample question and answer 





1 

Let 

r 

= 0.4˙ 2˙ = 0.42424242 … 





100r = 42.424242 … Multiply by 100. 





Subtract: 99r = 42 





r 

= 





42 





99 





= 





14 





33 





1 

Express 0.42 

as a 





fraction in its lowest 





terms. 





Test yourself 





16  

Express these decimals as fractions in their lowest terms. 





a  

0.7 





b  

0.61 





c  

0.416 
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Sample exam question and answer 





1 

A railway has a special offer 





on some fares. This is the 





advertisement. 





What is the cost of the 





normal fare? 





[2] 





1 

Fare is reduced by 





1 





3 





To find normal fare, divide by 1– 





1 





3 





 





 





 





 





Normal fare is 





× 





$75 ÷ 





2 





3 





= 75 





3 





2 





= $112.50 





Tip 





Multiply by 10 





n 





, where  





n is the number of  





recurring figures. 
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