a2 Cambridge Assessment
: AMBRIDGE @@ International Education
NIVERSITY PRESS

Endorsed for full syllabus coverage

Karen Morrison and Nic

Second edition

Original material © Cambridge University Press 2018



N\
&

Original material © Cambridge University Press 2018




Karen Morrison and Nick‘Hamshaw

Cambridge IGCSE”

Mathematics

Core and extended
Coursebook

EE CAMBRIDGE
;Z; UNIVERSITY PRESS




CAMBRIDGE
UNIVERSITY PRESS

University Printing House, Cambridge CB2 8BS, United Kingdom
One Liberty Plaza, 20th Floor, New York, NY 10006, USA

477 Williamstown Road, Port Melbourne, VIC 3207, Australia
4843/24, 2nd Floor, Ansari Road, Daryaganj, Delhi - 110002, India
79 Anson Road, 06 -04/06, Singapore 079906

Cambridge University Press is part of the University of Cambridge.

It furthers the University’s mission by disseminating knowledge in the pursuit of
education, learning and research at the highest international levels of excellence.

www.cambridge.org
Information on this title: education.cambridge.org/9781108437189

© Cambridge University Press 2018

This publication is in copyright. Subject to statutory exception
and to the provisions of relevant collective licensing agreements,
no reproduction of any part may take place without the written
permission of Cambridge University Press.

First published 2012
Revised Edition First Published 2015

Printed in Dubai by Oriental Press
A catalogue record for this publication is available from the British Library
ISBN 978-1-108-43718-9 Paperback

Cambridge University Press has no responsibility for the persistence or accuracy
of URLs for external or third-party internet websites referred to in this publication,
and does not guarantee that any content on such websites is, or will remain,
accurate or appropriate. Information regarding prices, travel timetables, and other
factual information given in this work is correct at the time of first printing but
Cambridge University Press does not guarantee the accuracy of such information
thereafter.

NOTICE TO TEACHERS IN THE UK
It is illegal to reproduce any part of this worlk in material form (including
photocopying and electronic storage) except under the following circumstances:

(i) where you are abiding by a licence granted to your school or institution by the
Copyright Licensing Agency;

(if) where no such licence exists, or where you wish to exceed the terms of a licence,
and you have gained the written permission of Cambridge University Press;

(iii) where you are allowed to reproduce without permission under the provisions
of Chapter 3 of the Copyright, Designs and Patents Act 1988, which covers, for
example, the reproduction of short passages within certain types of educational
anthology and reproduction for the purposes of setting examination questions.

ICCSE" is a registered trademark.

Past exam paper questionsthroughout are reproduced by permission of
Cambridge AssessmentInternational Education.

Cambridge Assessment International Education bears no responsibility for the example
answers to questions taken from its past question papers which are contained in this publication.

All exam-style questions and sample answers in this title were written by the authors.
In examinations, the way marks are awarded may be different.

Original material © Cambridge University Press 2018



Contents

Introduction v
Acknowledgements viii
Unit 1
Chapter 1: Reviewing number concepts 1 Chapter 3: Lines, anglesi@and shapes 45
1.1 Different types of numbers 2 3.1 Lines and angles 46
1.2 Multiples and factors 3 3.2 Triangles 55
1.3 Prime numbers 6 3.3 Quadrilaterals 59
1.4 Powers and roots 10 3.4 Polygons 61
1.5 Working with directed numbers 13 3.5 Circles 64
1.6 Order of operations 15 3.6 Construction 65
1.7 Rounding numbers 18 . -
Chapter 4: Collecting, organising and
Chapter 2: Making sense of algebra 23 __displaying data 71
2.1 Using letters to represent 4.1 collecting and classifying data 74
unknown values 24 4.2 Organising data 76
2.2 Substitution 26 4.3 Using charts to display data 86
2.3 Simplifying expressions 29
2.4 Working with brackets 33
2.5 Indices 35
Unit 2
Chapter 5: Fractions and standard form 101 Chapter 7: Perimeter, area and volume 133
5.1 Equivalent fractions 103 7.1 Perimeter and area in two dimensions 135
5.2 Operations on fractions 104 7.2 Three-dimensional objects 148
5.3 Percentages 109 7.3 Surface areas and volumes of solids 150
5.4 Standard form 114
5.5 Your calculator and standard form 118 Chapter 8: Introduction to probability 160
5.6 Estimation 119 8.1 Basic probability 161
Chapter 6: Equations and transforming formulae 123 8.2 Theoretlcallgrobablllty 162
. 8.3 The probability that an event does not
6.1 Further expansions of brackets 124
S g - happen 164
6.2 Solving linear equations 125 TR
e . s 8.4 Possibility diagrams 165
6.3 Factorising algebraic expressions 128 8.5 Combining independent and mutuall
6.4 Transtormation of a formula 129 ) ning P y
exclusive events 167
Unit 3
Chapter 9: Sequences and sets 173  11.3 Understanding similar shapes 236
9.1 Sequences 174  11.4 Understanding congruence 244
9.2 Rational and irrational numbers 182
93 Sets 185 Chapter 12: Averages and measures of spread 253
: 12.1 Different types of average 254
Chapter 10: stiaight lines and quadratic equations 198 1.2 Making comparisons using averages
10.2  Quadratic (and other) expressions 216 12.3 (alculating averages and ranges for
ciiaptey 11: Pythagoras’ theorem and frequency data 258
similar shapes 226  12.4 Calculating averages and ranges for grouped
11.1  Pythagoras’ theorem 227 continuous data 262
11.2  Understanding similar triangles 231 12.5 Percentiles and quartiles 265
12.6 Box-and-whisker plots 269
Examination practice: structured questions for Units 1-3 277

Original material © Cambridge University Press 2018

Contents




Cambridge IGCSE Mathematics

Unit 4

Chapter 13: Understanding measurement 281  Chapter 15: Scale drawings, bearings and

13.1 Understanding units 283  trigonometry 335

13.2 Time 285 15.1 Scale drawings 336

13.3 Upper and lower bounds 289 152 Bearings 339

13.4 Conversion graphs 294 15.3 Understanding the tangent, cosine

13.5 More money 297 and sine ratios 340

Chapter 14: Further solving of equations and 15.4 S(?IVIng problems usinig

inequalities 301 tr‘lgonomgtry 355

141 simultaneous linear equations 303 15:5 Sines, cosines and tangents of angles

14.2 Linear inequalities 310 more'than 90° . 359

143 Regions in a plane 314 156 The sine anfi cosine rules 363

14.4 Linear programming 319 15.7 A(ea of a trlan'gle . . pii

14.5 Completing the square 3217 158 Trigonometry in three dimensions 374

14.6 Quadratic formula 322 Chapter 16: Scatter diagrams

14.7 Factorising quadratics where the coefficient and correlation 383
of x2 is not 1 324 _16.1 Introduction to bivariate data 384

14.8 Algebraic fractions 326

Unit 5

Chapter 17: Managing money 394 Chap ): Symmetry 459

17.1 Earning money 395 1941 Symmetry in two dimensions 461

17.2 Borrowing and investing money 401 19.2 Symmetry in three dimensions 464

17.3 Buying and selling 409 193 Symmetry properties of circles 467

Chapter 18: Curved graphs 415, 194 Angle relationships in circles 470

18.1 Drawing quadratic graphs (the parabola) 416 Chapter20: Histograms and frequency distribution

18.2 Drawing reciprocal graphs (the hyperbola) 424  diagrams 483

18.3 Using graphs to solve quadratic equations 428  20.1  Histograms 485

18.4 Using graphs to solve simultaneous linear 20.2 Cumulative frequency 492
and non-linear equations 429

18.5 Other non-linear graphs 431

18.6 Finding the gradient of a curve 441

18.7 Derived functions 443

Unit 6

Chapter 21: Ratio, rate andproportion 506 Chapter 23: Vectors and transformations 556

21.1  Working with ratio 507 23.1 Simple plane transformations 557

21.2 Ratio and scale 512 23.2 Vectors 570

21.3 Rates 515  23.3 Further transformations 582

21.4 KlnemaFlc graphs 217 Chapter 24: Probability using tree diagrams

21.5  Propoigig o 525 and Venn diagrams 595

21.6 Direct apd inverse proportion in 24.1 Using tree diagrams to show outcomes 597
algebri{lc terms ) 528 742 Ccalculating probability from tree diagrams 598

S Ul a"‘? decreasing amounts 24.3 Calculating probability from Venn diagrams 600
by @ given ratio 532 24.4 conditional probability 604

Chapter 22: More equations, formulae and

functions 536

22.1 Setting up equations to solve problems 537

22.2 Using and transforming formulae 543

22.3 Functions and function notation 546

Examination practice: structured questions for Units 4-6 611

Answers 617

Glossary 688

Index 694

\YAl Contents

Original material © Cambridge University Press 2018



EXTENDED
:‘ ’j

Fraction

Vulgar fraction
Numerator
Denominator
Equivalent fraction
Simplest form
Lowest terms

Mixed number
Common denominator
Reciprocal
Percentage
Percentage increase
Percentage decrease
Reverse percentage
Standard form
Estimate

In this chapter you
will learn how to:

find equivalent fractions
simplify fractions
add, subtract, multiply and

divide fractions and mixed
numbers

find fractions of numbers

find one number as a
peicentage of another
find a percentage of a
number

calculate percentage
increases and decreases

increase and decrease by a
givenspercentage

handle reverse percentages
(undoing increases and
decreases)

work with standard form

make estimations without a
calculator.

Fractions and standard form
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The Rhind Mathematical Papyrus is one of the earliest examples of a mathematical document. It is thought
to have been written sometime between 1600 and 1700 BC by an Egyptian scribe called Ahmes, though it
may be a copy of an older document. The first section of it is devoted to work with fractions.

Fractions are not only useful for improving your arithmetic skills. You use them, on an almost
daily basis, often without realising it. How far can you travel on half a tank of petrol? If your
share of a pizza is two-thirds will you still be hungry? If three-fifths of your journey is complete
how far do you still have to travel? A hairdresser needs to mix her dyes by the correct amount
and a nurse needs the correct dilution of a drug for a patient.
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You should already be familiar with the following fractions work:
Equivalent fractions

Find equivalent fractions by multiplying or dividing the numerator and denominator by the same number.
1.4 4 1 4 .
—X—=_ — and = are equivalent
2 4 8 2 8

40 10 _5 40

4 .
— == — and — are equivalent
50 10 5 50 5

To simplify a fraction you divide the numerator and denominator by the same number.
18 _18+2 9
40 40+2 20
Mixed numbers

Convert between mixed numbers and improper fractions:

4 (B3x7)+4 25 Number of data in that group, not
= _ =2 “—
37 - 7 Ty individual values.

Calculating with fractions

To add or subtract fractions make sure they have the sani¢ denominators.
7 N 1_21+8_29 _ ] 5 Class intervals are equal and should

8 3 24 24 24 not overlap.

To multiply fractions, multiply numerators by numerators and denominators by denominators. Write the answer in
simplest form.

Multiply to find a fraction of an amount. The word “of” means multiply.

§><§=i §of12=§x2
8 4 32 8 8 1
-8
]
= 4—
2
To divide by a fraction you multiply by 1ts reciprocal.

1 3 )
12+—=12%x-=36 =—=+—=
2rg=laxg =i o

Percentages

The symbol % means per cent or per hundred.
Percentages can be written as fractions and decimals.
45 9

100 20

45% =45 + 100 = 0.45

Calculating percentages

45% =

10 [ind a percentage of an amount:

use fractions and carncel or use decimals or use a calculator
25% of 60 =

1 15
ﬁ><—=15 0.25 x 60 = 15 2 5 - X 6 0 = P56
v

1

Unit 2: Number Original material © Cambridge University Press 2018



5.1

<EZITES

Before reading this next

section you should remind
yourself about Highest Common
Factors (HCFs) in chapter 1. €

g REVND

You have come across simplifying
in chapter 2 in the context of
algebra. €

Crr—

Percentages are
particularly important
when we deal with
money. How often
have you beenina
shop where the signs
tell you that prices

are reduced by 10%?
Have you considered a
bank account and how
money is added. The
study of financial ideas
forms the greater part
of Economics.

Notice that in each case you
divide the numerator and the
denominatomby the HCF of bath.

You could have written:
5

2
%
This is called cancelling and is a

shorter way of showing what you
have done.

o lu

5 Fractions and standard form

Equivalent fractions
A fraction is part of a whole number.

. . . . a
Common fractions (also called vulgar fractions) are written in the form —. Thié number on

the top, a, can be any number and is called the numerator. The number of the bottom, b, can
be any number except 0 and is called the denominator. The numerator and the denominator are
separated by a horizontal line.

If you multiply or divide both the numerator and the denominadtor by the same iumber, the new
fraction still represents the same amount of the whole as the original fraction: The new fraction
is known as an equivalent fraction.

2_2x4_8 25 25+5_5

For example, —=——=— an =—==
3 3x4 12 35 35+5 7

Notice in the second example that the origindl fraction (i—i) has been divided to smaller terms

and that as 5 and 7 have no common factor other than 1, the fraction cannof be divided any
further. The fraction is now expressed if its simplest form (sometimes called the lowest terms).
So, simplifying a fraction means expressing it using the lowest possible terms.

Worked example 1

Express each of the following in the simplest form possible.

3 p 1¢ ¢ 2 d 2
15 24 28 8
- JENEEL
15 15+3 5
b 16016+8" 2
24 248 3

€21 21-7_3

28 28:-7 4

% is already in its simplest form (5 and 8 have no common factors other than 1).

Worked example 2

Which two of E, 20 and 15 are equivalent fractions?
6 25 18

Simplify each of the other fractions: % is already in its simplest form.

20 20+5 4

25 25+5 5

15 _15+3 5

18 18+3 6

S0 > and !> are equivalent.
6 18

Original material © Cambridge University Press 2018 Unit 2: Number JYeK]
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Exercise 5.1

5.2

To multiply a fraction by an integer
you only multiply the numerator
by the integer. For example,

Dz =288 _ 15

7 7 7

To chafige @ miXed number to a
vulgar fraction, multiply the whole
fumber part (in this case 4) by
the denominator.andiadéit.to the
numerator. Sot

1 _4x2+1 9

4~ =
2 2 2

Exercise 5.2

1 By multiplying or dividing both the numerator and denominator by the same number, find
three equivalent fractions for each of the following.

T - P L

7 18 36 128

2 Express each of the following fractions in its simplest form.
a L b > c 2 a b e 20 Ay . A8
21 9 12 25 2500 56 360

Operations on fractions
Multiplying fractions

When multiplying two or more fractions together you can simply multiply the numerators and

then multiply the denominators. Sometimes you will then need to simplify your answer. It can
be faster to cancel the fractions before you multiply.

Worked example 3

Calculate:
ENE b 2«3
4 7 7

a c % of 4%
Multiply the numerators to get the new
numerator value. Then do the same with
the denominators. Then express the
fraction in its simplest form.

a 3.2 3206 3
4 7 4x7 28 14

Notice that you can also cancel before
multiplying:

1

2 3x1. 3

éx Divide the denominator of the first
A 7 2x7 14
2

fraction, and the numerator of the
second fraction, by two.

15 and 7 do not have a common

b 5 . 5x3_15
779 9077 factor other than 1 and so cannot
be simplified.
‘ . of fh

Here, you have a mixed number (41). This needs to be changed to an improper
fraction (sometimes called a top heavy fraction), which is a fraction where the

| numerator is larger than the denominator. This allows you to complete the
multiplication.
3139 27

—X4-=—X—=—

= Notice that the word ‘of' is replaced with the x sign.
8 2 8 2 16

Evaluate each of the following.

2 5 1 3 2 14
1 a =x— b —x— C —X— —X—
3 9 2 7 4 9 7 16
50 256 2
2 a —X—— b llx— C 2§><Z d éof33
128 500 37 78 5 7
1 1 1 8 1 2 1

Unit 2: Number
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5 Fractions and standard form

Adding and subtracting fractions

4JENN You can only add or subtract fractions that are the same type. In other words, they must have the
You will need to use the lowest same denominator. This is called a common denominator. You must use what you know about
common multiple (LCM) in this equivalent fractions to help you make sure fractions have a common denominator.

section. You met this in chapter 1. €' The following worked example shows how you can use the LCM of both denominators as the
common denominator.

Worked example 4

Write each of the following as a single fraction in its simplest form.
a 1 + 1 b 3 + > C 22 - ]E
2 4 4 6 4 7
a ‘I ‘I - -
Notice that, once you have a 3 n 3 Find the common denominator.
ggmgnngangggit%e yvglrj :;(;ythe 5 1 The LCM of 2 and 4 is 4. Use this as the.commion
denominators! ' =2 + 2 denominator and find the equivalent fractions.
_ 3 Then add.the numerators.
4
You will sometimes find that two b 3.5 ] .
fractions added together can result 4 6 Find the common denominator.
in an improper fraction (sometimes 9 10 . .
called a top-heavy fraction). Usually =5 + = The LCM of 4 and 6 is 12. Use .thIS as the common
you will re-write this as a mixed 5 denominator and find the equivalent fractions.
ber. -2
AUMBEr 12 Add the numerators.
= 1% Change an improper fraction to a mixed number.
€ 3.2
The same rules apply for subtracting A7
fractions as adding them. 12 Change mixed numbers to improper fractions to
4 17 make them easier to handle.
_1_48 The LCM of 4 and 7 is 28, so this is the common
28 28 denominator. Find the equivalent fractions.
_77-48 Subtract one numerator from the other.
28
_2
28
-1 Change an improper fraction to a mixed number.
28

Ti Egyptian fractions
Egy[?)tian fractions An Egyptian fraction is the sum of any number of different fractions (different denominators)
are a good examplé of
manipulating fractions but
they.are not in the syllabus. Egyptians used to represent single fractions in this way but in modern times we tend to prefer
the single fraction that results from finding a common denominator.

1 1 5
each with numerator one. For example 3 + 3 is the Egyptian fraction that represents . Ancient

Exercise 5.3  Evaluate the following.

1 1 2
1 a —+- b z+— c 5.3 d E+§
3 3 7 7 8 8 9 9
1 1 2 5 5 .3 1 1
e g+g f g—g g Zg—lz h 55—3E

Original material © Cambridge University Press 2018 Unit 2: Number RIS
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2 5
2 a 4-= b 6+~ ¢ 1147+ d 11-7-
3 11 4 4
11 1 1 3 1 1 3 1.2 1
. 3.2 14 . 1 14 1 1. .3 IS |
Remember to use BODMAS here. i ;+§X§ j 35—22x§ k 35_1§+7Z 1 21—3§+4§
Think which two fractions with a 3 Find Egyptian fractions for each of the following.
numerator of 1 might have an LCM 3 5 5 3
equal to the denominator given. a = b = c = d =
4 3 8 16

ESRRs» Dividing fractions

The multiplication, division, Before describing how to divide two fractions, thie reciprocal needs to be introduced. The
addition and subtraction of reciprocal of any fraction can be obtained by swapping the numerator and the denominator.
fractions will be revisited in chapter 3 4 7 9

14 when algebraic fractions are So, the reciprocal of Z is g and the reciprocal of E is ;

considered.

1 2 1
Also the reciprocal of 3 is 1 or just 2 and the reciprocal of 5 is o

If any fraction is multiplied by its reciprocal then the result is always 1. For example:
1

13, EP and L

3.1 8 3 b a

To divide one fraction by another fraction, you simply multiply the first fraction by the
reciprocal of the second.

Look at the example below:

- @

e

Now multiply both the numerator and denominator by bd and cancel:

(3) ()

a.c_\oJ \P)]
b d (c) (c
= — [xb
(2) ()
ad a d
=—=—X —
bc b ¢
Worked example 5
Evaluate each of the following.
noe L b 15:271 ¢ 22 d 2.3
4 2 4 B 8 7
a 1 . . 1
31 3 2 3 Multiply by the reciprocal of —. Use the rules you
a2 T 2
2 have learned about multiplying fractions.

m Unit 2: Number Original material © Cambridge University Press 2018



5 Fractions and standard form

b 1I’> ) 21 7.7 Convert the mixed fractions to improper fractions.
4°73 4 3 7
—I]x 3 Multiply by the reciprocal of 3
4 7]
_3
4
c 5 2o 5 2 Write 2 as an improper fraction.
8 " 8 1 )
B 5>< 1 Multiply by the reciprocal of T
8 2
_2
16
To divide a fraction by an integer d 2
you can either just multiply the §+3:gxl
denominator by the integer, or 7 73
divide the numerator by the same 2 !
integer. -7

Exercise 5.4  Evaluate each of the following.

1 l—l 2 E—E 3 é+7 4 &+5
7 3 5 7 9 11
541.1 6 352 77751 8 31.31
Sp. 7 S5 3 8§ 12 4 2
9 Evaluate
2 1
a 21—1% +1l b 2-=I=+1-
3 5 3 3 5 3

Fractions with decimals

Sometimes you will find that either the numerator or the denominator, or even both, are
not-whole numbers! To express these fractions in their simplest forms you need to

o make sure both the numerator and denominator are converted to an integer by finding an
equivalent fraction

Worked exampl e6 o check that the equivalent fraction has been simplified.

Simpiily each of the following fractions.

a 01 b L c 36
3 2.4 0.12

2 01 01x10 1 Multiply 0.1 by 10 to convert 0.1 to an integer. To make sure the fraction is
—= %10 = 30 equivalent, you need to do the same to the numerator and the denominator, so

multiply 3 by 10 as well.

b 13 _ 13x10 13 Multiply both the numerator and denominator by 10 to get integers.

24 24x10 24 13 and 24 do not have a HCF other than 1 so cannot be simplified.

C 36  36x100 3600 300 Multiply 0.12 by 100 to produce an integer.
0.12 0.12x100 12 Remember to also multiply the numerator by 100, so the fraction is equivalent.
The final fraction can be simplified by cancelling.

Original material © Cambridge University Press 2018 Unit 2: Number oy
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Exercise 5.5

Remember that any fraction that
contains a decimal in either its
numerator or denominator will not
be considered to be simplified.

What fraction can be used to
represent 0.37

Remember in worked example 3,
you saw that ‘of" is replaced by x.

Exercise 5.6

Simplify each of the following fractions.

|03 , 04 5 © ) 07
12 05 0.7 0.14

5 3 6 03x— 7 04x1> g 28 144
15 12 16 07 06

Further calculations with fractions

You can use fractions to help you solve problems.
2 1
Remember for example, that —=2 X 5 and that, although this may seem trivial, this simple fact

can help you to solve problems easily.

Worked example 7

Suppose that E of the students in a school are giris. If the school has 600 students, how
many girls are there?

12

2 a8
SXZ— 22x120 =240 girls
7 :

o

EOf 600= Z><600—

%

Worked expic s

Now imagine that % of the students in another school are boys, and that there are 360

boys. How many students are there in the whole school?

s of the total is 360, so — . of the total must be half of this, 180. This means that < of

the population, that is all of it, is 5 x 180 = 900 students in total.

1 ; of the people at an auction bought an item. If there are 120 people at the auction, how

many bought something?

2 An essay contains 420 sentences. 80 of these sentences contain typing errors. What fraction
(given in its simplest form) of the sentences contain errors?

3 28is % of which number?

4 If 2 of the people in a theatre buy a snack during the interval, and of those who buy a snack
- buy ice cream, what fraction of the people in the theatre buy ice cream?

5 Andrew, Bashir and Candy are trying to save money for a birthday party. If Andrew saves
l of the total needed, Bashir saves % and Candy saves %, what fraction of the cost of the
party is left to pay?

6 Joseph needs 6% cups of cooked rice for a recipe of Nasi Goreng. If 2 cups of uncooked
rice with 2% cups of water make 4% cups of cooked rice, how many cups of uncooked

rice does Joseph need for his recipe ? How much water should he add ?

m Unit 2: Number
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5 Fractions and standard form

5.3 Percentages

A percentage is a fraction with a denominator of 100. The symbol used to represent percentage is %.

To find 40% of 25, you simply need to find % of 25. Using what you know about multiplying

fractions:

2
0 40 25

X
100077 5100 1
_2. %
1)
ZxZ=10
1 1

X

o 40% of 25=10

Equivalent forms
A percentage can be converted into'a decimal by dividing by 100 (notice that the digits

4 3.1
move two places to the right).S0, 45% = % = 0.45and 3.1% — 00 0.031.

A decimal can be converted to a percentage by multiplying by 100 (notice that the digits
move two places to.the left). S0, 0.65= %= 65% and 0.7 x 100 = 70.

Converting pertentages to vulgar fractions (and vice versa) involves a few more stages.

Worked exampie 9

Convert each of the following percentages to fractions in their simplest form.
a 25% b 30% c 3.5%
o 25 1 Write as a fraction with a denominator of 100, then
e simplify.
200 30 3 Write as a fraction with a denominator of 100, then
°~700 10 simplify.
Remember that a fraction that (4 5500 35 _ 35 7 Write as a fraction with a denominator of 100, then
contains.a-decimal is not in its Do=——=———=""—"" simplify.
simplest form. 100 1000 200 plify

Worked example 10

Convert each of the following fractions into percentages.
1 1

— b —
20 8
a 1x5 5 Find the equivalent fraction with a denominator of 100.
50" =To0-°P R ber to do th hi both th
20 20x5 100 emember to do the same thing to both the numerator

and denominator).

100

Original material © Cambridge University Press 2018 Unit 2: Number m
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Exercise 5.7

Later in the chapter you will see
that a percentage can be greater
than 100.

b 1 1x125 Find the equivalent fraction with a denominator of 100. (Remember
8 8x125 to do the same thing to both the numerator and denominator).
= 125 =12.5% (E =0.125,0.125x100 = 12.5%)
100 100

Although it is not always easy to find an equivalent fraction with adenomiinator of 100, any
fraction can be converted into a percentage by multiplying by 100 and cancelling:

Worked example 11

Convert the following fractions into percentages:
£l b 2
40 15
a b
3,100 30 15 8 W0 eo ;o)
40 1 4 2 15 i 3
3 8
so — =7.5% so — =53.3% (1d.p.)
40 15

1 Convert each of the following percentages into fractions in their simplest form.

a 70% b 75% ¢ 20% d 36% e 15% f 2.5%
g 215% h 132% i 1175% j . 1084% k 025% 1 0.002%
2 Express the following fractions as percentages.
SR\ " N Y
25 20 10 200 12
Fit O mDEr as a percentage of another

To write one number as a percentage of another number, you start by writing the first number
as a fraction of the second number then multiply by 100.

| Worked example 12§

a Express 16 as a percentage of 48.

16 _16 100 2330 (1d First, write 16 as a fraction of 48, then multiply
—=—X =33, .p.

48 48 0(1dP) by 100.

16_1 x100 = 33.3% (1d.p.)  This may be easier if you write the fraction in its

‘ 48 3 simplest form first.

b Express 15 as a percentage of 75.

15 Write 15 as a fraction of 75, then simplify and multiply
—x 100 .. .
75 by 100. You know that 100 divided by 5 is 20, so you

_ %x 100 = 20% don't need a calculator.

c Express 18 as a percentage of 23.

You need to calculate % %100, but this is not easy using basic fractions because

you cannot simplify it further, and 23 does not divide neatly into 100. Fortunately,
you can use your calculator. Simply type:

N 30 A 0 [ [

78.26%

m Unit 2: Number
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5 Fractions and standard form

Exercise 5.8 Where appropriate, give your answer to 3 significant figures.
1 Express 14 as a percentage of 35.
2 Express 3.5 as a percentage of 14.
3 Express 17 as a percentage of 63.
4

36 people live in a block of flats. 28 of these people jog around the park each morning. What
percentage of the people living in the block of flats go jogging atound the park?

Jack scores % in a test. What percentage of the marks did Jack get?
Express 1.3 as a percentage of 5.2.

Express 0.13 as a percentage of 520.

Percentage increases and decreases

Suppose the cost of a book increases from $12to $15. The actual increase is $3. As a fraction

3 1
of the original value, the increase is D This is the fractional change and you can write

this fraction as 25%. In this example, the value of the book has increased by 25% of the original
value. This is called the percentage increase. If the value had reduced (for example if something
was on sale in a shop) thent would have been a percentage decrease.

Note carefully: whenever increases or decreases are stated as percentages, they are stated as
percentages of the original value.

Worked example 13

a The value of a house increases from 120000 to $124 800 between August and
December. What percentage increase is this?

$124 800 — $120000 = $4800 First calculate the increase.
o, e increase 100 Wfit_e the increasg as a fraction of the
" original original and multiply by 100.
Then do the calculation (either in your
_ Ty % 100% = 4% head P Icul
120000 ead or using a calculator).

b The United States Census Bureau found the population of New Orleans, Louisiana
to be 484 674 before Hurricane Katrina and 223388 in the year following Hurricane
IKatrina. \What percentage decrease does this represent?

484674 — 223388 =261286 First calculate the decrease.
% decrease = dec_:risle x 100% Write the decrease as a fraction of the
origina

original, and multiply by 100.
261286

= x 100% = 53.9% Use a calculator to find the answer.
484674

(This answer is rounded to 3sf)

EXercise 5.9 Applying your skills

Where appropriate, give your answer to the nearest whole percent.

1 Over a five-year period, the population of the state of Louisiana in the United States
of America decreased from 4468 976 to 4287 768. Find the percentage decrease in the
population of Louisiana in this period.

2 Barney bought 38 CDs one year and 46 the next year. Find the percentage increase.
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3 A theatre has enough seats for 450 audience members. After renovation it is expected that
this number will increase to 480. Find the percentage increase.

4  Sally works in an electrical component factory. On Monday she makes a total of 363
components but on Tuesday she makes 432. Calculate the percentage incredse.

5 Inter Polation Airlines carried a total of 383402 passengers one year and 287431 the
following year. Calculate the percentage decrease in passengers carried by the airline.

6 A liquid evaporates steadily. In one hour the mass of liquid in alaboratory container
decreases from 0.32kg to 0.18kg. Calculate the percentage decrease.

Increasing and decreasing by a given percentage

If you know what percentage you want to increase or decrease an amount by, you can find the
actual increase or decrease by finding a percentage of the original. If you want to know the new
value you either add the increase to or subtract the decrease from the original value.

Worked example 14

Increase 56 by: a 10% b 15% c 4%
Remember that you are always A 0% of 56— 10 5@ First of all, you need to calculate 10% of 56 to work out
considering a percentage of the 100 the size of the increase.

original value. . .. .
. = % x56=5.6 To increase the original by 10% you need to add this

to 56.
56 +5.6 =61.6

If you don't need to know the actual increase but just the final value, you can use
this method:

If you consider the original to be 100% then adding 10% to this will give 110% of

the original. So ‘multiply 56'by % which gives 61.6.

b % %56 = 64.4 A 15% increase will lead to 115% of the original.
c 104 ) _ N
T 56 =58.24 A 4% increase will lead to 104% of the original.

p -

orked example 15

In a sale all items are reduced by 15%. If the normal selling price for a bicycle is $120
calculate the sale price.

100 -15=85 Note that reducing a number by 15% leaves you with
85 859% of the original. So you simply find 85% of the
100~ $120 =$102 original value.

Exercise 5.10 1 Increase 40 by:
a 10% b 15% c 25% d 5% e 4%

2 Increase 53 by:
a 50% b 84% c 13.6% d 112% e —%

Unit 2: Number Original material © Cambridge University Press 2018
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5 Fractions and standard form

3 Decrease 124 by:

a 10% b 15% c 30% d 4% e 7%
4 Decrease 36.2 by:

a 90% b 35.4% c 0.3% d 100% e %%
Applying your skills

5 Shajeen usually works 30 hours per week but decides that he needs to inefease this by
10% to be sure that he can save enough for a holiday. How many hours per week will Shajeen
need to work?

6 12% sales tax is applied to all items of clothing sold in a certain shop. If a T-shirt i advertised
for $12 (before tax) what will be the cost of the T-shirt once tax is added?

7 The Oyler Theatre steps up its advertising campaign and manages to increase its audiences by
23% during the year. If 21 300 people watched plays at the Oyler Theatré during the previous
year, how many people watched plays in the year of the campaign?

8 The population of Trigville was 153000 at the end of a year. Following a flood, 17%
of the residents of Trigville moved away. What was the population of Trigville after
the flood?

9 Anthea decides that she is watching foo much television. If Anthea watched 12 hours
of television in one week and then decreased this by 12% the next week, how much
time did Anthea spend watching television in the second week? Give your answer in
hours and minutes.

Reverse percentages

Sometimes you are given the value or amount of an item affer a percentage increase or
decrease has beenapplied to it and you rieed to know what the original value was. To solve
this type of reverse percentage question it is important to remember that you are always
dealing with percentages of the original values. The method used in worked example 14 (b)
and (c) 1s used to help us solve these type of problems.

Worked example 16

A store is holding a sale in which every item is reduced by 10%. A jacket in this sale is sold for $108.
How can you find the original price of the Jacket?

a0 If an item is reduced by 10%, the new cost is 90% of the original (100-10). If x is the
100 i = 108 original value of the jacket then you can write a formula using the new price.
X = 100 108 Notice that when the ><2 was moved to the other side of the = sign it became its
90
original price = $120. reciprocal, 100
90

Important: Undoing a 10% decrease is not the same as increasing the reduced value by 10%. If you increase the sale

price 6f $108 by 10% you will get % x $108 = $118.80 which is a different (and incorrect) answer.

Unit 2: Number [ R &3
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Exercise 5.11

5.4

Remember that digits are in place
order:

1000s

100s

10s

units

10ths

100ths

1000ths|

3

0

o 0

0

0

1 If20% of an amount is 35, what is 100%?
2 1f35% of an amount is 127, what is 100%?
3 245 is 12.5% of an amount. What is the total amount?
4 The table gives the sale price and the % by which the price was reduced for a
number of items. Copy the table, then complete it by calculating the original prices.
Sale price ($) % reduction Original price ($)
52.00 10
185.00 10
4700.00
2.90
24.50 12
10.00
12.50
9.75 15
199.50 20
99.00 25

5 A shop keeper marks up goods by 22% before selling them. The selling price of ten
items are given below. For each one, work out the cost price (the price before the mark up).

a $25.00 b $20000 ¢ $14.50 d $23.99 e $15.80
f  $45.80 g $29.75 ho $129.20 i $0.99 i $0.80

6 Seven students were absent from a class on Monday. This is 17.5% of the class.

a How many students are there in the class in total?
b How many students were present on Monday?

7 A hat shopis holding a 10% sale. If Jack buys a hat for $18 in the sale, how much
did the hat costibefore the sale?

8 Nick is training for a swimming race and reduces his weight by 5% over a 3-month
period. If Nick now weighs 76 kg how much did he weigh before he started training?

9 The water in a pond evaporates at a rate of 12% per week. If the pond now contains
185 litres of water, approximately how much water was in the pond a week ago?

Standard form

When numbers are very small, like 0.0000362, or very large, like 358 000 000, calculations can be
time consuming and it is easy to miss out some of the zeros. Standard form is used to express
very small and very large numbers in a compact and efficient way. In standard form, numbers
are written as a number multiplied by 10 raised to a given power.

Standard form for large numbers

The key to standard form for large numbers is to understand what happens when you multiply by
powers of 10. Each time you multiply a number by 10 each digit within the number moves one place
order to the left (notice that this Jooks like the decimal point has moved one place to the right).

3.2

3.2x10=32.0 The digits have moved one place order to the left.
3.2%x102=3.2x100=320.0  The digits have moved two places.
3.2x10*=3.2x 1000 =3200.0 The digits have moved three places.

... and so on. You should see a pattern forming.

Unit 2: Number

Original material © Cambridge University Press 2018



Worked example 17

Write 320000 in standard form.

3.2

54 3 2 1

¥ ¥ ¥ ¥ ¥
3200 000
3.2

320000=3.2x 10°

5 Fractions and standard form

Any large number can be expressed in standard form by writing it as a number between 1 and 10
multiplied by a suitable power of 10. To do this write the appropriate number between 1 and 10
first (using the non-zero digits of the original number) and then count the number of places you
need to move the first digit to the left. The number of places tells you by what power, 10 should
be multiplied.

Start by finding the number between 1 and 10 that has the same digits in
the same order as the original number. Here, the extra 4 zero digits can be
excluded because they do not change the size of your new number.

Now compare the position of the first digit in both numbers: ‘3" has to move 5
place orders to the left to get fromthe new number to the original number.

The first digit, ‘3, has moved five places. So, you multiply by 10°.

<{EETE

The laws of indices can be found in
chapter 2.4

Although it is the place order that is
changing; it looks like the decimal
point moves to the right.

\When you solve problems in
standard formyou need to check
your results carefully. Always be
sure to check that your final answer
is in standard form. Check that all
conditions are satisfied. Make sure
that the number part is between

1 and 10.

Calculating using standafd form

Once you have converted large numbers into standard form, you can use the index laws to carry
out calculations involving multiplicationand division.

Worked example 18

Solve and give your answer in standard form.

a (3x10°)x(2x10°%)
¢ (2.8%10°)+ (1.4 x10%)

(3%10°) % (2x10°) = (3x2)x(10° x10°)
- 6x10°*°
=6x10"

b (2x10°)x(8x107)
d (9x10°)+(3x10%)

Simplify by putting like terms
together. Use the laws of indices
where appropriate.

Write the number in standard form.

You may be asked to convert your answer to an ordinary number. To convert 6 x 10"
into an-ordinary number, the ‘6" needs to move 11 places to the left:

6.0x 10"
11710 9 8'/7\6/5\4 3(2\'/1\
_E686888068888 00

(2x10%°)x(8x10") =(2x8)x(10° x107)
=16x10"

16x10" =1.6x10x10"
=1.6x10"

2.8x10° 2.8 10°

28x%x10%)+(1.4x10%) =" — =20 =
( )+ ( ) 1.4%x10* 1.4 10
=2x10°*

=2x10?

The answer 16 x 10" is numerically
correct but it is not in standard
form because 16 is not between

1 and 10. You can change it to
standard form by thinking of 16 as
1.6 x 10.

Simplify by putting like terms
together. Use the laws of indices.
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To make it easier to add up the
ordinary numbers make sure they
are lined up so that the place
values match:

300000000
+ 9000000

Exercise 5.12

When converting standard form back
to an ordinary number, the power

of 10 tells you how many places

the first digit moves to the left (or
decimal point moves to the right),
not how many zeros there are.

Remember that you can write
these as ordinary numbers before
adding or subtracting.

d  (9x10°+(3x10°)
When adding or subtracting numbers in standard form it is often easiest to re-write
them both as ordinary numbers first, then convert the answer to standard form.
9x10°= 9000000
3 x10° = 300000000

S0 (9x10°) + (3% 10%) = 300000 000 + 9000 000
= 309000000
=3.09x10°

1 Write each of the following numbers in standard form.

a 380 b 4200000 ¢ 45600000000 d 65400000000 000
e 20 f 10 g 103 h 5

2 Write each of the following as an ordinary number.
a 2.4x10° b 3.1x10° ¢ 1.05%10’ d 9.9x10° e 7.1x10!

3 Simplify each of the following, leaving youir answer in standard form.

a (2x10")x(4x107) b (1.4%10")x(3x10%) ¢ (1.5x10")
d (12x10°)x(11%10%) e (02x107)x(0.7x10°) £ (9x107)+(3x10")

g (8x107)=(4x10) h (1.5%10%)+(5%x10%) i (2.4%x10%)+(8x10*)
1.7x10°

i (1.44x10")+(1.2x10") ﬁ 1 (4.9%10°)x(3.6x10")
410

4 Simplify each of the following, leaving your answer in standard form.

a (3x10*)+(4x10%) b (4%10°)—(3x10°) ¢ (2.7x10%)+(5.6x10°)
d (7.1x10°)—(4.3%x107) e (5.8x10°)—(2.7%10%)

Standard ) for small numbers

You have seen that digits move place order to the left when multiplying by powers of 10. If
you divide by powers of 10 move the digits in place order to the right and make the number
smaller.

Consider the following pattern:
2300

2300 + 10 =230

2300 +10% =2300+100 =23
2300+10° =2300+1000=2.3
...and so on.

The digits move place order to the right (notice that this looks like the decimal point is

moving to the left). You saw in chapter 1 that if a direction is taken to be positive, the opposite
direction is taken to be negative. Since moving place order to the left raises 10 to the power of a
positive index, it follows that moving place order to the right raises 10 to the power of

a negative index.

Also remember from chapter 2 that you can write negative powers to indicate that you divide,
and you saw above that with small numbers, you divide by 10 to express the number in
standard form.

m Unit 2: Number
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5 Fractions and standard form

Worked example 19

Write each of the following in standard form.

a 0.004 b 0.00000034 ¢ (2x10%)x(3x107)
a Lo s Start with a number between 1 and 10, in this case 4.
6.6 63X Compare the position of the first digit: ‘4’ needs to move 3 place orders tothe right to get from the
4.0 new number to the original number. In worked example 17 you saw that moving 5 places to the
—4x10° left meant multiplying by 10, so it follows that moving 3 places to thé right means multiply by 10-3.

Notice also that the first non-zero digit in 0.004 is in the 3rd place after the decimal point and
that the power of 10 is -3.

Alternatively: you know that you need to divide by 10 three times, so you can change it to a
fractional index and then a negative index.

0.004 =4 +10°
1

=4x10°
=4x107.

b 0.00000034=34+10" 1224552 -
24107 0000000 34=34410

Notice that the first non-zero digit in 0.000000 34 is in the 7th place after the decimal point
and that the power of 10 is -7.

€ (2x10%)x(3x107) Simplify by gathering like terms together.

=(2x3)x(107°x107)  Use the laws of indices.
=6x107""7
=6x107"°

Exercise 5.13 1 Write eachiof the following numbers in standard form.

a 0.004 b 0.00005 ¢ 0.000032 d 0.0000000564

When using standard form with

negative indices, the po\G 2 Write each of the following as an ordinary number.

w1 Esss syt a 3.6x10™ b 1.6x10° ¢ 2.03x107 d 8.8x10° e 7.1x10”"
position of the first non-zero digit
after (to the right of) the decimal % Simplify each of the following, leaving your answer in standard form.
point.
a (2x107)x(4x107") b (1.6x107)x (4x10™")
For sorme calculations, you might ¢ (1.5X107°) % (2.1x107) d (11x107)x(3x10%)
need to change a-termsinto e (9%107)+(4.5x107'°) £ (7x107) =+ (1x10")
standard formi'before you multiply ’
or divider g (4.5x10°)+(0.9%x10™) h (11x107°)X(3x10%)+(2x107)

4 Simplify each of the following, leaving your answer in standard form.
Remember that you can write

these as ordinary numbers before a (3.1x107)+(2.7x107%) b (32x107)-(3.2x107)
adding or SeciS ¢ (7.01x10%)+(5.6x10™) d (1.44x107°) - (2.33x10™)
Applying your skills

5 Find the number of seconds in a day, giving your answer in standard form.
6 The speed of light is approximately 3 x 10® metres per second. How far will light travel in:

a 10 seconds b 20 seconds ¢ 102 seconds
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Standard form is also called
scientific notation or exponential
notation.

Different calculators work in
different ways and you need

to understand how your owin
calculator works. Make sgire you
know what buttons to use to enter
standard form calculations and
how to interpret the display and
convert your calculator answer into
decimal form.

Exercise 5.14

7 Data storage (in computers) is measured in gigabytes. One gigabyte is 2*° bytes.

a  Write 2% in standard form correct to 1 significant figure.
b There are 1024 gigabytes in a terabyte. How many bytes is this? Give your answer in
standard form correct to one significant figure.

Your calculator and standard form

On modern scientific calculators you can enter calculations in standard form. Your calculator
will also display numbers with too many digits for screen display in standard forsm.

Keying in standard form calculations

You will need to use the x 10¥ button or the [Exp| or |EE | button on your calculator. These are knowrn
as the exponent keys. All exponent keys work in the same way, so you can follow the exaniple below
on your own calculator using whatever key you have and you will get the same result.

When you use the exponent function key of your calculator, you do NOT enter the X 10’ part of
the calculation. The calculator does that part automatically as part of the function.

Worked example 20

Using your calculator, calculate:

a 2.134x10* b “3.124 x,10-°¢

a 2.134x10° Press: (2] .| [1] 3] [2] x 104 [3] 5]
=21340 This is the answer you will get.

b 3.124x10¢ press: 3}, 112] 3] gl =1 61 =1
= 0.000003125 This is the answer you will get.

Making Sénse ofithe calculator display

Depending on your calculator, answers in scientific notation will be displayed on a line with an
exponent like this:

5.98E This is 5.98 x 107
| .

or on two lines with the calculation and the answer, like this:

This is 2.56 x 10*

If you are asked to give your answer in standard form, all you need to do is interpret the display
and write the answer correctly. If you are asked to give your answer as an ordinary number
(decimal), then you need to apply the rules you already know to write the answer correctly.

1 Enter each of these numbers into your calculator using the correct function key and write
down what appears on your calculator display.

a 4.2x10" b 1.8x10° c 2.7x10°
d 1.34x107 e 1.87x10° f 423x107
g 3.102x10* h 3.098 x 10° i 2.076x10*

m Unit 2: Number
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5 Fractions and standard form

2 Here are ten calculator displays giving answers in standard form.

i ii iv

ix

a  Write out each answer in standard form.
b Arrange the ten numbers in order from smallest to largest.

3 Use your calculator. Give the answers in standard form correct to 5 significant figrires.

a 4234° b 0.0008< 9200° ¢ (1.009)°
d 123000 000 + 0.00076 e (97x876) f (0.0098)* x (0.0032)*
8543x9210 b e
0.000034 (0.0005)"
4 Use your calculator to find the answers correct to 4 significant figures.
a 9.27x(2.8x10° b (423%x107)° ¢ (32x107) +(7.2%x10°
d (32x10%) e 2314 (1.5x%10°) £ (43%10°+ (2.3 x 107)

g /3.24x10’ h W/42x10° i Y4.126x10°

5.6 Estimation

JEIIg It is important that you know whether or not an answer that you have obtained is at least roughly
as you expected. This section demonstrates how you can produce an approximate answer to a

For this section you will need
calculation easily.

to remember how to round an

answer to a specified number of _ To estimate, the numbers you are using need to be rounded before you do the calculation.
§|gn|f|cant figures. You covered this Although you can use any accuracy, usually the numbers in the calculation are rounded to one
in chapter 1.4 significant figure:

39%x21=4%2=38

Noticethat 3.9 x 2.1 = 8.19, so the estimated value of 8 is not too far from the real value!

Worked example 21

Estimate the value of:

4.6+3.9
— b V422-5.1
\/398
Tlp a 46+39 5+4 Round the numbers to 1 significant figure.
V398 V400
Note that the =’ §ymbol 9 45

is only usédgat the point =50 ﬁ =0.45
wheére an approximation is
made. At other times you

should use =" when two Check the estimate: Now if you use a calculator you will find the
numbers are exactly equal. exact value and see that the estimate was good.
46+39 _ 196 (3sf)
V398
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b J422-5.1~40-5 In this questio_n you begi_n by roun_di.ng each
35 value to one significant figure but it is worth
=35 noting that you can only easily take the square
g y y y q
~/36 root of a square number! Round 35 up to 36 to
=6 get a square number.

A good starting point for the questions in the following exercise will be to round the numbers to
1 significant figure. Remember that you can sometimes make your calculation even simpler by
modifying your numbers again.

Exercise 5.15 1 Estimate the value of each of the following. Show the rounded values that you use.

23.6 b 4.3 . 721x046

6.3 0.087 % 3.89 9.09

4.82%6.01 48

4.82x6.01 ¢ _ 18 f (045 +1.89)(6.5 - 1.9)

2.54+1.09 2.54+4.09

23.8+20.2 p 10967451 0 (2.52)" XI55S
47457 19.4-13.9

i ~223.8x451 k. +/9.26 %/99.87 1 (4.1 % (1.9)*

2 Work out the actual answer for each part of question 1, using a calculator.

Summary

Do you know the following? Areyouableto...?

e An equivalent fraction can be found by multiplying or find a fraction of a number
dividing the numerator and denominator by the same

find a percentage of a number
number.

find one number as a percentage of another number
e Fractions can be added or subtracted; but you must

) calculate a percentage increase or decrease
make sure that you have a common denominator first.

find a value before a percentage change

e To multiply two fractions you multiply their numerators

and multiply their denominators do calculations with numbers written in

standard form

e Todivide bya fraction you find its reciprocal and then
multiply. e find an estimate to a calculation.

& Percentages are fractions with a denominator of 100.

o Percentage increases and decreases are always
percentages of the original value:

e You can use reverse percentages to find the original
value.

e Standard form can be used to write very large or very
small numbers quickly.

e Estimations can be made by rounding the numbers in a
calculation to one significant figure.
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Examination practice

Exam-style questions

5(1 1
1 Calculate g(z + g) giving your answer as a fraction in its lowest terms.

2 93800 students took an examination.
19% received grade A.
24% received grade B.
31% received grade C.
10% received grade D.
11% received grade E.
The rest received grade U.

a  What percentage of the students received grade U?
b  What fraction of the students received grade B? Give youranswer in its lowest terms.
¢ How many students received grade A?

3 During one summer there were 27 500 cases of Salmanella poisoning in Britain. The next summier there was an
increase of 9% in the number of cases. Calculate how many cases there were in the second year.

4 Abdul’s height was 160 cm on his 15th birthday. It was 172 cimon his 16th birthday. What was the percentage increase
in his height?

Past paper questions
1 Write 0.0000574 in standard form. [1]
[Cambridge IGCSE Mathematics 0580 Paper 22 QI May/June 2016]

2 Do not use a calculator in this question and show all the steps of your working.
Give each answer as a fraction in its lowest terms.

Work out
a 3_d (2]
4 12
1 4
2—X = (2]
2 25
[Cambridge IGCSE Mathematics 0580 Paper 11 Q21 October/November 2013]
3 QCalculate 17.5% of 44 kg. [2]

[Cambridge IGCSE Mathematics 0580 Paper 11 Q10 October/November 2013]

4 _~Without using your calculator, work out
31
5——2—.
8 5
Give your answer as a fraction in its lowest terms.

You muist show all your working. [3]
[Cambridge IGCSE Mathematics 0580 Paper 13 Q17 October/November 2012]

5 Samantha invests $600 at a rate of 2% per year simple interest.
Calculate the interest Samantha earns in 8 years. [2]

[Cambridge IGCSE Mathematics 0580 Paper 13 Q5 October/November 2012]
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1Y (2Y
Showthat(—) +(—) =0.17
10 5

Write down all the steps in your working.
[Cambridge IGCSE Mathematics 0580 Paper 13 Q

Maria pays $84 rent.
The rent is increased by 5%. Calculate Maria’s new rent.

[Cambridge IGCSE Mathematics 0580 Paper 1

Huy borrowed $4500 from a bank at a rate of 5% per year compound interest.
He paid back the money and interest at the end of 2 years.
How much interest did he pay?

hematics 0580 Paper 13
Jasijeet and her brother collect stamps.
When Jasjeet gives her brother 1% of her stamps, she has

Calculate how many stamps Jasjeet had originally

(2]

/November 2012]

(2]

vember 2012]

]

3 May/June 2013]

hematics 0580 Paper 22 Q14 October/November 2014]

5
Without using a calculator, work out 2—

Show all your working and give your a owest terms.

(3]
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