& Mmugh diagrams

FHEEEMA

GCSE

-0 TS 7 . Yz »
i [l e 22 e
= 1 T B e AN

o [ o H N

Andrew Edmondson




' EELEETER RS
GCSE

through diagrams

MATHEMATICS
A EEBPERE

(MW ik)

Andrew Edmondson
B h A %

L®yFH R




HHERRE (CIP) iR

G- BRER P B0/ (3) R BB TR (Edmindson, A )
WE AR, B — 0 EEHF S
M4, 2001.9 (200310 FED).
(FmENEEEAS)
ISBN 7-5320-7792-6

1.&... I.D%...@0%...0X... K. ..
I. %8R -PF¥-B Y-8 N
N.G634. 413

o B R A B 318 CIP B B 7 (2001) 5 064567

(© Oxford University Press and Shanghai Educational Publishing House 2001.
This edition is published under licence from Oxford University Press for sale

in the Mainland of the People’s Republic of China only.
English text from the OXFORD REVISION GUIDES () Oxford University

Press 1998.
Chinese text (©) Shanghai Educational Publishing House 2001.

© $BRKEHBHM EBEHEF B 2001, 1 PR 4B KE B BB,
REPEKRMEHE.

HXERKAEREIES © 4 BA¥EH M 1998,

RXXE © LBEHF SR 2001,

SR¥FRRBERAR
S RERPEYFE
(FERXE)
Andrew Edmondson
R/ X mR #®

42 .
o R A DERAT

(E¥kEl 1238  #EBA#%S:200031)
ESSAXEBATREHOEXEMREHEH)
B LEE ALY
d 8 @ ta LSERIRGA A RER
FrA 890x 1240 1716 ERFK 15
2001 EEQ A LR 2003 4F 10 A 55 3 WEDK
ER¥k 11,201 - 16,200 &

ISBN 7-5320-7792-6/G+7895 E#ft :25.80 7L

]
1

W



CONTENTS H =

Number

Whole Numbers

Number Patterns(Sequences)
Negative Numbers

Fractions

Decimals

Accuracy and Approximation
Using a Calculator
Percentages

Ratio

Units of Measurement

Powers, Roots, Reciprocals and Surds
Standard Form

Algebra

Basic Algebra

Equations

Formulas

Expanding Brackets and Factorisation
Quadratic Equations

Convergence and lteration

Numerical Methods for Solving Equations

Flow Charts

Simultaneous Equations
Algebraic Fractions

Inequalities

Direct and Inverse Proportion
Plotting and Reading Graphs
Graphs of Equations

Equation of a Straight Line

Rate of Change

Speed, Distance and Time
Tangents and Area Under a Curve
Graphical Solution of Equations
Graphical Solution of Inequalities
Graphs and Algebraic Laws

%ﬂl

R
BIERIT5])
Uit

sri

/N
w5
RS
[EPig¢

kb

JER LAY

=, R, PRI R
FroE T

RE

R

K

sk
JRTHE SR AR
L
E e

W Iy BRI 7
R

B 31 AR
FoHi
FER

R

2 EARENY
JiRII B
FIBH )i
it
SN
YIERT 2 T
IR R IR
R AR
PR g AR5

11

13
15
16
18
21
23
25
27
28
30
31

33
36
38
40
43
44
45
46
47
49
50
51
53
55
57
59
60
62
63
65
66




Functions and Graphs
Three—dimensional Coordinates

Shape, space and measure
Perimeters

Area

Surface Area

Volume

Dimensions and Formulas
Similar Shapes and Solids
Angles and Parallel Lines
Triangles

Quadrilaterals

Polygons

Circles

Measuring. Scales Drawing. Loci

Bearings
Vectors
Transformations

Symmetry. Nets. Tessellations

Trigonometry of Right—angled Triangles

Sine and Cosine Rules
Three—dimensional Trigonometry

Graphs of Trigonometric Functions

Handling data
Collecting Data
Frequency Distributions
lllustrating Data
Histograms

Averages

Measures of Spread
Cumulative Frequency
Scatter Graphs and Correlation
Probability

Critical Path Analysis
Examination Questions
Solutions

Formula Sheet

Index

R &AFR R B

RS RN (%
3 HErbr

Bk, FEfER
R+

TR

FIfH

A

FRAK,
AR{BIR F ST 4k
FARE TS

=M
LSpY)]
20
13

N

S

NS

i 42 AU LTI 7 RS

A

] &

7 i

HIER . RITE . B
HAZMEN A%
NeGrysiiviiF st
3M=

=R ER

AL IRHHE
e B B
i Gl

58 PR B
B

R2:3

BRI R
25k

B B FiAE e
R
KR
I 8

fiR%

VS W

%5

68
69

70
70
73
74
77
77
79
80
82
83
84
85
87
88
89
92
g3
85
97
98

100
101

102
103
105
107
110
112
113
116
118
121

124
125

WA ABRA—RN—ROHE, 20 —AREE, bH—RANGE, BAHAL—K, BRH
OROATEELRX, BRABKRE 11 R4,




1"

1. Basic Arithmetic

Make sure you can answer these
questions without using a calculator.

1. There are 857 boys and 946 girls in a 857
school. How many children are there + 946
altogether?

2. The battle of Waterloo took place in 1815
1815. The battle of Hastings took place — 1066
in 1066. How many years apart are these —
events?

3. Boxes contain 17 tiles each. How many 17
tiles are there in 12 boxes? 13

4. Lollipops cost 13p each. How many can
be bought for 234p? 13) 234

2. Sum, Difference, Product, Quotient
The sum of 6 and 2 is written 6+2 or 2+6. Both
calculations give the same answer, 8.

The difference of 2 and 6 is written 6-2 or 2—6.

The positive difference is 6-2 = 4. The negative
difference is 2—-6 = -4.

The product of 2 and 6 is written 2x6 or 6x2. Both
calculations give the same answer, 12.

The quotient of 2 and 6 is written 6+2 or 2+6. These
calculations give different answers.

NOTE Another way of writing 62 is % .

3. Brackets
A bracket contains a single number. For example, the
bracket (6+2) contains the single number 8.

When a bracket is multiplied by a number, the x sign
is usually omitted. For example:

3x(4+1) is usually written 3(4+1)
(2+3)x(5-2) is usually written (2+3)(5-2)

4. BoDMAS

Always use the following order of working when
performmg a calculatlon

Remember this using
the word BoDMAS

Examples

3(4+1) = 3x(4+1) =3x(5) = 3x5=15
brackets first drop brackets. . _then multiply

4+3x2=4+6 = 10

multiply first then add

3+4(3-1)+6+3-5=3+4x2+6+-3-5=3+8+2-5=8

brackets first... ... -multiply and divide ........ ... .add and subtrac!
4x3x2 =12x2 = 24
4x3x2=4x6 =24
12:2+3=6+3=2
6+3x4=2x4=8

Multiply any two numbers first:
you will always get the same answer

Work from left to right with
combinations of x and + signs

5. Natural Numbers

Whole positive numbers are sometimes called natural
numbers:

1,2,3,4,5,6,

— i i

6. Multiplying and Dividing by Zero
Multiplying numbers by 0 always gives 0.
For example, 5x0=0, 0x5=0, 3x5x0=0

Dividing 0 by any number (other than 0) always
gives 0.

For example, 0+5=0 or % =0
Dividing by 0 is impossible.

For example, 5+0 or % is impossible

s e —_—

7. Powers

4’ is shorthand for 4x4x4 and is called the 3rd
power of 4. It is commonly called the cube of 4. We
also say that 4 has been raised to the 3rd power.
S0, 4° = 4x4x4 = 64,

NOTE 4° does not mean the same as 4x3. Here is
the difference:
4° = 4x4x4 whereas 4x3 = 4+4+4

Similarly, 4° is shorthand for 4x4 and is called the 2nd
power of 4, or more commonly the square of 4
(or4 squared) So, 4% = 4x4 = 16.

Question Calculate the value of 2°+3°.
2*43% = 2x2x2x2 + 3x3 = 1649 = 25

Number

— =

3 <—— Index (plural: indices)

8. Power of a Bracket
()? means ()x()
So, (5+3) =
And (6-1)°

()° means ()x()x()
(6+3)x(5+3) = 8x8 = 64

= (6-1)x(6-1)x(6-1) = 5x5%x5 = 125
= (5%3)x(5x3) = 15x15 = 225,

Also (5x3)
You get the same answer by squaring each number in
the bracket and multiplying the results together:
(5x3) = 5°x3% = 5x5 x 3><3 25><9 225

So we have the result:

Similarly:

NOTE (5+3) is not equal to 5°+3% . Here's why:
(5+3)° = 8” = 64 whereas 5°+32 =25+9=34
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9. Roots

The opposite process of calculating the power of a
number is finding its root.

The 3rd power (cube) of 2 is S e pame)

written 2° and is equal to 8. 2 8

The 3rd root (cube root) of 8 Y~

is written §/§and equals 2. Cube root (3rd root)

The 2nd power (square) of 5 Square (2nd power)

is written 5% and equals 25. e
The 2nd root (square root) 5 ~_ 25
of 25 is written 2/25 , or simply
/25, and is equal to 5.

Question Calculate 416 without using a calculator.
4/16 is the 4th root of 16. 4th power
T

The answer must be 2, 2 16

because: '\_h___/
4t t

4" power of 2 = 2* = 2x2x2x2 = 16 e

So, 416 = 2 because 2x2x2x2 = 16

Square root (2nd root)

NOTE 416 does not mean 16+4 (see above).
[16+9 is not equal to /16 + [9=4+3 = 7.
[16+9 = /25 = 5 is correct.

10. Powers and Roots

For example:

6% 62=36m /36

Another way of writing this is /6_2 =6
Similarly, (/6)°=6 or /6x/6 =6

11. Multiples

1%3= 3 1x4= 4
2x3= 6 2x4= 8
3x3= 9| These 3x4=12 | These
4x3 =12 numbers 4x4 =16 numbers
5x3 =15} are called 5x4 =20 | are called
6x3=18 | multiples 6x4=24 | multiples
7x3=21| of3. x4 =28 | of4.
8x3=24 8x4 = 32
9x3 = 27 9x4 = 36

Some of the multiples of 3 and 4 are the same. They
are called common multiples.

3,6, 9 15, 18, 27, .... Multiples of 3
4, 8, 16, 20 , 32, 36, .... Multiples of 4
12 and 24 are common multiples of 3 and 4.

12 is the lowest common multiple (LCM) of 3 and 4.
Itis the smallest number that both 3 and 4 divide into
exactly.

12 Number

SElre

12. Factors

The factors of 12 are those numbers that divide
exactly into 12: 1, 2, 3, 4, 6, 12
(Don't forget to include 1 and 12.)

The factors of 18 are: 1, 2, 3, 6, 9, 18
Some of the factors of 12 and 18 are the same; they
are called common factors.

Factors of 12

Factors of 18

The common factors of 12 and 18 are 1,2, 3, and 6.
The highest common factor (HCF) of 12 and 18 is 6.

13. Prime Numbers

A prime number is a number that can be divided
exactly only by itself and 1. For example, 11 is prime.
Here are the first few prime numbers:

2,3, 5 7 11, 13, 17, 19, 23, 29

14. Prime Factors

The factors of 12 are: 1, 2, 3,4, 6,12

Of these, 2 and 3 are prime numbers and so are called
prime factors.

Question What are the prime Jactors of?j?

2° = 2x2x2x2x2 = 32

The factors of 32 are: 1, 2, 4,8, 16, 32
So, 2 is the only prime factor of 2°.

15. Product of Prime Factors

Any number can be written as a product of its prime
factors, i.e. can be broken down into its prime factors.
Question Express 36 as the product of its prime factors
@ Write down the first few prime numbers:
2,3,5,7,11,13, ...
@ Divide 36 by the first prime number, 2) 36
2, as many times as possible 2)18
(see opposite). 3)9
Then divide by the next prime 3)3
number, 3, as many times as
possible, and so on until you get to 1. stop

Write down the product of all the prime numbers
you divided by:

36 = 2x2x3x3

Write any repeated prime numbers as powers

(i.e. using index form):

36 = 2%x32

This is called expressing a number as a product
of primes using index form.
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1. Number Patterns (Sequences)

A number pattern or sequence is an ordered list of
numbers connected by a rule.

The numbers in the pattern below start with 3 and are
connected by the rule ‘add 2, i.e. adding 2 to one
number gives the next number.

Add 2 Add 2 Add 2 Add 2

3 5 7 9

Some rules involve several steps. For example,
starting with 1 and using the rule ‘double then add 3’
gives the number pattern:

Double, add 3 Double, add 3 Double, add 3
sl
1 5 13 29

Some rules involve several previous numbers in the
pattern. For example, starting with the numbers 2, 3
and using the rule ‘add the two previous numbers’
gives the number pattern:

11

Some number patterns involve negative numbers. For
example, starting with 6 and using the rule ‘subtract 2’
gives the number pattern:

6,420 -2, -4, ...
Other sequences invalve fractions. For example,
starting with % and using the rule “increase the

numerator by 1, increase the denominator by 1” gives
the number pattern below:

12 3 4 5
2 3 4 5 6
Number patterns often arise in coursework

investigations. For example, the numbers of matches

in these triangles form a number pattern:

JAVAVAVAVAVAVAY/
5 7 9

Number of 3
matchsticks

2. Number Patterns You Should Know
2,4,6,8,10, ...

1,35,7,9 11, ...
2,3,5,7,11,13, 15,17, 19, 23, ...
1,2,3,4,56,7,8,9, ...

12,22 32 4% 52 g2 .

1,4, 9, 16, 25, 36, ...

s B A S

1, 8, 27,64, 125, ...

202" 22 23 2% 25 of

- - - * - + -

1, 2, 4, 8, 16, 32, 64, ....

Even numbers
Odd numbers

Prime numbers

Natural numbers

Square numbers

Cube numbers

Powers of 2

13 Number

I 3. Finding the Rule for a Number Pattern
| Follow these steps to find the rule for your number
pattern.

(@ Is the pattern one you know?
9,16, 25, 36, .... Square numbers, starting with 3
@ Is the pattern a modification of one you know?
2,5,10, 17, 26, .... Square numbers + 1
(® Try adding consecutive numbers:

2

Add Add
T ey

2 4 6
“hds

RULE Start with 2 and 4;
add two consecutive
numbers to get the
next

10 16 s
e
Add

@ Look at the differences between consecutive
numbers:

7 10 13 19 .... RULE Start with 7; add 3

16
| NA NA NS NS
: 3 3 3 3

Same difference

RULE Start with 1, add 1,
then add 2, then
add 3, etc.

1 2 4 7 -
N/ NS NS N/
1 2 3 4
Increasing differences

® Try multiplying consecutive numbers:
Multiply Multiply
—

i S
1 2 2 4 8 .
~—
Multiply

RULE Start with 1 and 2;
multiply two
consecutive numbers
to get the next

S i?”?
Multiply

® Try dividing consecutive numbers:

RULE Start with 2;
multiply by 3

54 ...

2 6 18
NS NSNS
3 3 3
(6+2)

(18+6) (54=18)

RULE Start with 48;
divide by 2

48 24 12 Bz
NS NSNS
2 2 2

(48+24) (24:12) (12+6)

If none of these steps worked, try the methods in
Box 4

4. Terms of a Sequence

Each number in a sequence (number pattern) is called
a term and occupies a certain position in the
sequence.

Position 1st, 2nd, 3rd, 4th, 5th, ...
Term 3 6, 9, 12, 15. .

You can often find the value of a term by knowing its
position. In the above sequence, each term can be
found by multiplying its position by 3:

1 2 3 4 5 ..
x3(3 x3(6 ><3(9 x3(12 x3(15

So we can now also find the 20th and 100th terms:
20th term = 20x3 = 60 100th term = 100x3 = 300

Position

Term
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4. Terms of a Sequence (Contd) 5. Describing Sequences Using Algebra

Question Find the 7th, 20th and 100th terms of the Sequences can be briefly described using algebra.
sequence: 3,7, 11, 15,19, 23, ... | n represents the position of any term

First, write down the positions of the terms: uy represents t:e ; s; tttarm t
i uy represents the 2nd term, etc.
-F;:rsrl,:lon ; —2, ?1 :5 ?9 23 u, represents the nth term (the general term)

Then find the rule connecting each term and its Forthe sequencs 3. 6,8, 12,15, .... We Have:

position number: Position 1, 2, 3, 4, 5 6, .., n,...
Position 1 2 3 4 5 Term 3, 6, 9, 12,15, 18, ..., nthterm, ....

Term 3 7 11 15 19.. Ui, Uz, Us, Us, Us, U ... Un, .
\4/ \4/ \4/ \4/

Each term in this sequence is found using the rule

. p ‘multiply the position number by 3'. So,
A difference of 4 means that the rule involves

P S . istterm = = Ix1 3
multlpl);.l.r\g the position number by 4: e gl - 3x2 - 6
Position 1, 2, 3, 4, 5, 6, .. Stditerm 3x3 = 9, efc.
4x Position 4, 8, 12, 16, 20, 24, .... nth term = = Bwn = 80
Term 3, 7, 11, 15, 19, 23, ....
You can see that each term is calculated by
multiplying each position by 4 and then subtracting 1. 2
Istterm = w 1741 1+1 2
So, 7thterm = 4x7-1 28-1 = 27 el T = 2241 A5 5
20th term = 4x20-1 80-1 79 3rdterm = u 3241 9+1 10
100th term = 4x100-1 = 400-1 399 Question Write down the nth term, uy, for the

Question As part of his coursework, Philip drew the sequence 1,3, 5,7, 9, ..
following sequence of patterns:

Question Write down the first three terms of the
b
sequence where u, = n"+1.

First, write down the positions of the terms:

- s Positon 1, 2, 3, 4, 5 6, .. n, ..
Pattern Number ] 3 Term 1. 3 8, 7. 9 11, .aUs .

Complete the table below. Find the rule connecting the terms and their positions.

Patiernnumber | 1 > 4 Positon 1 2 3 4 5 6..u,..

Number of dots | 5§ 8 14 Term 13 5 7 9 M..n..
\2/ \2/ \2/ \2/ \2/

What is the number of the pattern with 137 dots’
The number of dots can be found using the rule . .
‘multiply the pattern number by 3 and add 2. A difference of 2 means that the rule involves

Number of dots in pattern 5 is: 3x5+2 = 17 multiplying the position number by 2. Each term is

found using the rule ‘multiply the position number by 2,
Reverse the rule to find the number of the pattern then subtract 1"

with 137 dots, i.e. ‘subtract 2, then divide by 3"
137-2=135 then 135:3=45 So, u, = nth term = 2xn—1 = 2n—1

So, the 45th pattern has 137 dots. Question For the sequence 2, 6, 12, 20, 30, ...
Question Find the next term in the sequence below. (a) Find the next term.
Position Ist, 2nd, 3rd, 4th, Sth, ... (b) Write down an expression for u,.
Termi 25 10 17, 26 .. (c) Find the value of n when u, = 4970.
One of the terms of this sequence is 226. What is the (a) Write down the positions of the terms:
position of this term? Positon 1 2 3 4 5 6 7 ..
1 the Term 2 6 12 20 30 ? ..

Posit n u o 1 2 3 4 5 Each term is found by multiplying its position
Square of position number 1, 4, 9, 16, 25, .. number by the next position number:

Term 2, 5’ 10' 17, 26, Multiply  Multiply ~ Multiply Muitiply

- > R
You can see that each term is found using the rule Posiion 1 2 3 4 e
‘square the position number and add 1. Term 2 6 12 20 ...

So, the next term = 6th term = 62+1 = 36+1 = 37 So, the next term is 6x7 = 42

To find the position number of the term 226, reverse (b) The position of u, is n and the next position is n+1.
the rule, i.e. 'subtract 1 and then square root'. So, un = nx(n+1) = n(n+1)

Subtract 1 226-1=225 (c) We must find n such that n(n+1) = 4970. Since
Square root /225 = 15 n+1is close to n, then n(n+1) is close to nxn or
So, the term 226 has position number 15. n®. So, n* ~ 4970, giving n ~ /4970 = 70.5.

Try n=70: n(n+1) = 70x71 = 4970. Correct

Same difference

Term = 2x(Position number)—1

14 Number



4. FRSIRIT (£2)

78 HeHFEA: 3, 7, 11, 15, 19, 23, -BIE T,

420 F1%E 100 17 .

B, 5 FE{LA:
frd 1,2, 3, 4, 5 6, -
w3, 7,11, 15, 19, 23, -
SRR B — TSURN & 1) 07 B I 2 -

2 3 4 5 s
7 1 15 19 ..

\4/ \4/ \4/ ~N 77
EAEHRERN S S ERTEN 4
frE 1,2, 3, 4, 5, 6, -
4 x{rB 4,8, 12, 16, 20, 24, -
S 3,7, 11,15, 19, 23, -
VRes BB — AR %0 B LA 4 P 1 AT .
FR, BIH =4x7-1 =281 =27
%200 =4 x 20-1 =80-1 =79
%1005 = 4 x 100-1 = 400-1 = 399
[ 55 B FE A i 140 AR

RV 1 2 3

(a) ST T#:
e I |2 3 |4
A B 5 [ &8 1 |14

(b) 137 FAIEEZI AL £ 200

(@) ;BRI “BERYEOREL 3 FEMN 2T KT
LRV 5 X P ABOR: 3 x 5+2=17

(b) EFHLIN W] oK i 137 pR R ANR, ABRRAE B2,

LA 37

137-2 =135, {135 + 3 =45

Pk, %45 BRI 137 ;.

118 R FAVFIIN T —H:

o F1H, F2W, FIW, F4H, ESH, -
2, 5, 10, 17, 2, -
T FFHIRIHE— A 226. ZTAEAT 4 0L H ?

B 1,2, 3, 4, 5, -
CCEMIES 1, 4, 9, 16, 25, -

5 2, 5, 10, 17, 26, -

VR KB — TR R 7 B 5 5 B ™ sk 7.
B, F—Bi=%6%=6+1 = 36+1 = 37

A7 R I 2268 o BB, 13 AR L BB L T
w1 226-1 = 225

bivs] 225 =15
FRLATH 226 ffr B % 4 15.

5. ANREHIRF

JF41 LR AR . s

n FoRAE BB AL E

v BRI

w RARE 2T, HE.

U, FoRE n TG I5)

PR3, 6, 9, 12, 15, - Hdl1A:

frE 1,2, 3, 4, 5, 6, -, n, -

Wi 3,6,9, 12,15, 18, -, ¥ nli, -

U, Uy, Us, Ugy Usy Uy oy Uy o

XA A A SRR T LU HBRLA 37 ok

"
. P,

F1M=u,=3x1=3
HOTi=u=3x2=6
#3Ti=u =3 x3=9, &%
Bnli=u=3xn=3n
&GS w, = nP+] BRI
== 1241 =141 =2
FB2W=uv,=2+1 =4+1 =5
BE3W=u=34+1=9+1 =10

& CRUFSIL. 3,05, 7.9, <. SHEn T,
B, SHETIALE:

fii® 1,2,3, 4,5, 6, -n,
mo1,3,5,7,9, 11, «“u, -
e TR eI AL B R IR A

(B 1 2 3 4 5 6.

5 1\ /3\ /5\ /7\ /9\ /11
2 2 2 2 2
A
3 2 TSR BN S A7 BB 2. SRR AL

“PrEBARLL 2, FEE 1T R

=2 x i B -1

K, v, =% nIHi =2 x n—1 = 2n-1
& A2, 6, 12, 20, 30, -
(a) K F—H0.
(b) GHiu, FFiAK.
(c) Y u, = 4970, K n F91E .
(a) & H &IHILLE :

fiE 1 2 3 4 5 6 7 -

B 2 6 12 20 30 7 -
BT A e B BREL T A B Rk A1

% %

e 1 2 3 4.
W2 6 12

H, F—Tifk6 x7 =42

(b) u, FIfE EHOE . Wi B I EBOE n+ 1.
K, u,=n x(n+1)= n(n+1)

(c) BATERIMBER n(n+1) = 4970 n. T n+1 BEE
n, fan(n+1)EB5E N x neg it Ik, i =~ 4970, n
~ [4970 = 70.5. 2ik n=70: n(n+1)=70 x 71

= 4970.

14



1. Positive and Negative Numbers

Positive and negative numbers can be represented as
points on a straight line called the number line.
-13 05 275 n
-3 -2 2 3

Negative numbers Positive numbers

There are several ways of writing positive and
negative numbers. For example,

2 can be written +2, (+2) or *2
-2 can be written (-2) or "2 and is called negative 2
NOTE *2 and ~2 are called directed numbers

2. Integers

Whole numbers are sometimes called integers. They

include the positive and negative numbers and zero.
an =8 =2, =M 0 M1 2, Bl

3. Plus and Minus
Minus is the name of the sign -
Plus is the name of the sign +

So, 3+4-2 expressed in words is ‘three plus four
minus 2’

4. The Sign -

In calculations, the sign — can mean subtract or take
away, or it can mean negative. For example,

5-2 means ‘5 subtract 2’ or ‘5 take away 2’

-2+5 means ‘negative 2 add 5’ (the negative
number -2 added to 5)

5. Distance Between Numbers

The distance between two numbers on the number
line is always positive. For example, the distance
between the numbers -2 and 3 is 5, as shown on the
number line below.

Distance of 5

-2 =1 0 1

Question The temperature in a thawing
freezer increased from -15°C to -3°C.
What was the rise in temperature?

The diagram shows that the
temperature rose by 12°C

(the distance between -15 and -3

is 12).

15 Number

6. Adding and Subtracting
Use the number line to add/subtract two numbers.
Add

T3 2 1 0

Start Subtract
here

'
-2+56=3

Start
here

.

-1-3=-4

-4
Answer

Sometimes you will see two +

or — signs next to each other,
e.g. 2+-3. Use the rules on the
right to replace them with a single
sign.

Examples

2+-3=2-3=-1
—(-5)-2=--5-2=45-2=3

7. Rearranging Numbers
-2+5 and +5-2 both give the same answer of 3.

So, -2+5 can be rearranged to give +5-2. Notice
how the signs stay with the numbers.

Similarly, -2+5-1+4 = +5+4-2-1=9-3 =6

8. Adding/Subtracting Several Numbers

When adding/subtracting more than two numbers, first
combine the + numbers into a single number and
then the — numbers into a single number:

-3+2+44-1-6+3+5
+2+4+3+5-3-1-6  Rearrange numbers first
+14-10 Combine numbers
4

9. Multiplying and Dividing
Use these rules for o+
multiplying numbers.
Examples
-2x-5=+10=10
-2+-3x4 = -2+-12 =-2-12 = -14 or alternatively
-2+4-3x4 =-2-3x4 =-2-12=-14

(-3 = (-3)x(-3) = +9=9

Use the same rules for dividing numbers. For example:

-6+-2=43=3  or equivalently :—6— =+3=3

2
8 . 8 _#8_
¥ i -4 and 5= = -4 and
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1. Making Fractions

Question A whole pie is divided into 4 equal parts.
Brian eats 3 parts. What fraction of the pie does he eat?

. Sparts 3
Brian eats 3 parts out of 4 parts = outof = =
4 parts

/ So, he eats 2 (three quarters) of the pie.

3. Mixed Numbers and Improper (Top Heavy) Fractions

~—Improper fraction
(top heavy fraction)

4 quarters + 4 quarters "
of a pie of a pie

3 quarters

=1
of a pie

= 11 quarters 7

1 whole + 1whole
pie pie

¥~ Mixed number

2. The Divide Sign +

The divide sign looks like a fraction, with dots instead
of numbers. The divide sign can be used as an
alternative way of writing a fraction. For example:

% can be written as 3+4

is a special number

approximately equal to 3'7.
7 is often written as an improper
fraction, i.e. Z.

Question Convert .2, to an improper fraction.

Add
T 4%x2+3 =8+3=11
11
So, 2% = ry
Multiply Denominators
must be the same

4. Whole Numbers Written as Fractions

When working with fractions it is helpful to write a
whole number as a fraction. For example:
4

1—=4+1=4.

So we can write the whole number 4 as the fraction %

6. Equivalent Fractions

4
8

Equivalent fractions

Question Fill in the missing numbers.
3__ 300
S50 207
*x100
x2

Number

Question Convert %' to a mixed number.

rem(3
@
Divide 4 into 11 2

so, U - 22 Circled numbers
4 make the mixed number

5. Rational Numbers

Fractions are rational numbers, which also include all
positive and negative whole numbers, zero and all
finite decimals. For example:

_22' _11, _43' 0, %‘
NOTE 234 =24

2, 234, 3%,

7. Cancelling

Question Reduce the fraction %g to its lowest terms.

Since 5 and 8 cannot
be further divided, the
fraction has been
reduced to its lowest
terms.

A quicker way of writing this 15
is to cross out the cancelled %q
numbers and write in the new

numbers.
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