Topic 1 - Factors and Multiples

Definition
A factor is an integer that divides exactly
into a whole number leaving no remainder.

The highest common factor (HCF) is the
highest factors shared by 2 numbers.

Examples

1. List the factors of 18 1x18
2x9
3x6

The factors of 18 are 1, 2, 3, 6, 9, 18

2. List the factors of 24 1x24

2x12
3x8
4x6

The factorsof 24 are 1, 2, 3,4, 6, 8, 12, 24

3. What is the HCF of 18 and 24>

Factors of 18: 1, 2, @, 18

Factorsof 24: 1,2,3, 1@: 12, 24
The HCF of 18 and 24 is 6

Definition
A multiple is the result of multiplying a
number by an integer.

The lowest common multiple (LCM) is the
lowest multiple shared by 2 numbers.

Examples
1. List the first five multiples of 3

3,6,9,12,15

2. List the first five multiples of 4
4,8,12,16, 20

3. What is the LCM of 3 and 4?
Multiples if 3: 3,6, 9(12)15...
Multiples of 4: 4, 8(12)16, 20...
The LCM of 3 and 4 is 12

Questions

List the factors of 16

List the factors of 36

What is the HCF of 16 and 36

List the factors of 32

List the factors of 48

What is the HCF of 32 and 48

List the first six multiples of 5

List the first six multiples of 6

What is the LCM of 5 and 6

List the first six multiples of 7

List the first six multiples of 8

What is the LCM of 7 and 8




Prime Numbers: 2, 3, 5, 7, 11, 13, 17, 19, 23, 29, 31

A factor Tree is a method used to write a number as a product of prime factors

Examples
1. Write 90 as a product of prime factors

in index form

Answer=2 X 32 X 5

2. Write 108 as a product of prime factors
in index form

Lod
%

Answer = 22 x 33

We can use a venn diagram to find the HCF and LCM of a pair of numbers once we have

wrote them as a product of prime factors

HCF — multiple the numbers in the middle

Example
Work out t he HCF and LCM of 90 and 10»5\

90=2x3x3x5 VK
CCﬂ\\’erC’JC!
108=2x2x3x3x3 80|r\tr€
v mmadie
/

Y ” Yors

HCF=2x3x3=18
LCM=2x2x3x3x3x5=540

Questions (use examples to help you)

List the first 10 prime
numbers

Write 60 as a product of
prime factors in index form

Write 72 as a product of
prime factors in index form

Work out the HCF and LCM
of 60 and 72

Work out the HCF and LCM
of 60 and 108

Work out the HCF and LCM
of 72 and 108

~



Topic 2- Powers and Roots

Square numbers: 1,4, 9, 16, 25,36, 4

9, 64, 81, 100, 121, 144, 169, 196, 225

Cube numbers: 1, 8, 27, 64, 125, 216, 343, 512, 729, 1000

The power of a number tells you how many
times to multiply the number by itself.

Examples

1. 4° =4 x4=16

2. 53=5x5x5=125

3. 32463=9+216 =225

Square root is the inverse of power of 2
Cube root is the inverse if power of 3

Examples
1. 25=5
2. 512=38

3. 16+ V125=4+5=09

Questions
112 93 52 4 32 3 _53
122 4 33 V36 + V25 3729 — V81 53 + 144

Topic 3 — Rounding and Estimation

Rounding to the nearest integer
Rounding line goes after the unit/ones
column

Rounding to the nearest 10, 100, 1000
Rounding line goes after the place value

Examples
Examples 9847
Round to the nearest integer 1. Round to the nearest 10
g, )
a) 158 =~ 15 984V ~ 9850
ckxujer N docowyr
b) 140 ,73 ~ 141 2. Round to the nearest 100
c,lnucL.‘u"
)
g’ 300F - 201 98?7 9800
dreoder 3. Round to the nearest 1000
v
% 47  ~10000
docula e

Questions

Round to the nearest
integer:

Round to the nearest
10:

Round to the nearest
100:

Round to the nearest
1000:

a)21.8
b) 84.51
c) 125.29

c) 2841

a) 89
b) 375

a) 289
b) 8915
c) 2973

a) 5891
b) 9751

c) 12583




Round to decimal places
Decimal places are the digits after the
decimal point

1 decimal place = nearest tenth
2 decimal places = nearest hundredth
3 decimal places = nearest thousandth

Examples
153.2843

1. Round to 1 decimal place
Ui
153.2843 ~ 153.3
N decder
2. Round to 2 decimal place
S
153.28}13 ~ 153.28

deader
3. Round to 3 decimal places

5
153.284‘3 ~ 153.284
ﬁdﬁ(‘,\déf

Round to significant figures
We start counting significant from the left
from the first non-zero digit.

Examples
4981

1. Round to 1 significant figure
J
4%9‘31 ~ 5000
deader
2. Round to 2 significant figures
J
4981~ 5000
Ydecder
3. Round to 3 significant figures
Sy
4981 ~ 4980
L .
checrddef

Examples
0.5681

1. Round to 1 significant figure
\
0.5‘681 ~ 0.6
Vdeader
2. Round to 2 significant figures
U
0.56F1 ~ 057
N decider
3. Round to 3 significant figures
0.56‘38\1 ~ 0.568
M

\ i
- deode

Questions
Round to 1 decimal place: Round to 2 decimal places: Round to 3 decimal places:
a) 51.97 a) 0.4956 a) 183.1697
b) 108.542 b) 138.1571 b) 48.2438
c) 0.8681 c) 57.1346 c) 0.05931
Round to 1 significant figure: | Round to 2 significant figures: | Round to 3 significant figures:
a) 4210 a) 123 a) 3450
b) 0.891 b) 2.493 b) 0.86152
c) 12.861 c) 0.1056 c) 25.8961




Estimation/Approximation

Example
Estimate the answer to

48.7 x 61.2

U\
8.7 ~ 50
S Tdecider
1.2 =~ 60
N decidar
Step 2 — Rewrite and calculate

48.7 x 61.2 ~ 50 x 60 = 300
Answer = 300

Step 1 - Round each number to 1 significant figure

When we estimate we round each number to 1 significant figure first, then calculate.

Example

8.3 X 18.7
0.52

Estimate the answer to

S
3=8 -
g Ydocdal
]\8.7 &~ 20
NQuweddar
0.52 = 0.5
N deadaC

Step 2 — Rewrite and calculate

8.3x18.7 _ 8X20 __ 160 1600

052 05 0.5

Answer = 320

Step 1 - Round each number to 1 significant figure

320

Examples
1. V19 =16 =4

2. V38~+/36=6
3. 498 ~ /100 = 10

When estimating with a square root, we round to the nearest square number first

Example

2.32x+/99

Estimate the answer to
4,962

Step 1 - Round each number

> 3=2 .
gt (\\d.\-‘-(.!-(lﬂf
41.5%62 ~ 5
\ dacides
99 =~ 100 (nearest square humber)

Step 2 — Rewrite and calculate

2.32xv99 _ 22xy/100 __ 4x10 40 _
4.962 5 5 5

Answer =8




Questions

Estimate Approximate Estimate
28.4 X 21.05 41.2 X 19.8 21.75 +/98.1

5.9 0.49 0.192
Estimate 5.9 Estimate v120 Approximate V83
Approximate Estimate Estimate

431.1
9.04+19.85x299-503 | ————o3 804 x 2.86
14.3 + 3.8 0.513

Angles ona stralght Ime at a pomt sum to

180°

Fi%dxz

X 55°

X A0 4 S = 1RO

Angles around a pomt sum to 360°

e X2

o

x (12

157°

X xS = 1RO % O H\STT = 2E0
- =S - > 4+ 2 - 53@

— e - 2w 1 -2
s = 55 < - ="

Vertically opposite angles are equal

Co-interior angles sum to 180°




Corresponding angles are equal Alternate angles are equal
/1120 750 >
._r..- ©
x > XS Y
// 2= \ ’
Examples
Calculate the size of angles x and y Calculate the sizes of angles xand y
HINT — Work our{as many =
"Sw?i-ﬁé“_ angles as you cpn first S{-m\_c o
' bl"rO\Lﬂ'\}"
eGSR 6 . =
105° '—\__LE_:) LW
\ertealt = U/ ~c0
CPFOMETHS a3y T8 1OS
<=\ TR 57+ [
oo “? Lop
— >
\
S RN\
LD =0\
S o
Y 2O = EO | 'O |
—1=D —\E_%C) Hres =g >+ 1S =18
Ve - =° -85 —QSG -8 =5
3 =S x o =O5
Work out the value of x L. Farom an ecpuoodcae
27x 420 DR X O = 1O
- S+ A0 = \eO
- 232 —-20
21#20 ) 7~ = SO
}ax-r—[o () =
> > = =0.
c:c—\r\\-er\é(‘
< es =
Ao AROC




Questions

Work out the size of angles x
P

o/

1132/

s

Work out the size of angle x

59°

>

Work out the size of angles x and y

Dlagram not
drawn accurately

P

Work out the size of angle y

P

Work out the size of angle x

Work out x

\

[
7.

A B N
A A / x+22
c 72"/ o
el € 2x - 13
2 -
8 \.\\. P \ rd
\ H
' 55°
X \\{ )
\ )
K
L
Work out x Work out x
% Azxﬂo
Jz

/.
28




Topic 5 — Bearings and Scales

Bearings follow 3 rules:
1. Measure from North
2. Measure clockwise
3. Must be 3 figures

Example
Mea's\ilre the bearing of B frg@

/; lbe’
80 1790 I%O Ty,
1 I6o !‘?0 J

S0
(2
}vo

WOV 51N @
% W

\ “
OQL
|\

o0L
08

o0 06

Og

01

2

O
0%

L*7 53

o b,
.:\
&, ©
oL o8 . B
0 O qav AW

Answer = 135°

HINT — Work our as many

angles as you can first
Example g y

Work out the bearing of A [f{me B = 2,:_7)(5

f CondncC

S X
L PO
Example >

Work out the bearing of B fromA = O

L )




Questions

Find the bearing of 5 from 4 Find the bearing of 4 from B
North
North
North North
45° B
CTT
A
280°
Find the bearing of B from A Find the bearing of B from 4

North

North North North

120°
95°
B
B
4 A
Find the bearing of 4 from B Find the bearing of 4 from B
North
North North North
95
B B
A

280°

10
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Example
A map has a scale of 1cm : 3 miles.

a) Qn_the map, the distance between two
towns is 7cm.What is the actual distance
between the two towns?

1 e 2 miles

b) The actual distance between another two
towns is 90 miles. What is the distance
between the towns on the map?
N x
L=

) x+

\e
e R emai\es P

o

30 ‘CEO'*m T O el

A scale is the ratio that defines the relation between the actual figure and its model

Example

The diagram shows a scale drawing.
Scale: 1cm = 100km

Calculate the actual distance between A
and B

D;xu»

ﬁ.i.\C‘IY\ = L\ v

-

= L1

Questions

A map has a scale of 1cm : 4 kilometres.
The actual distance between two cities is 52
kilometres. What is the distance between
the cities on the map?

A map has a scale of 1cm : 2.5 miles. On the
map, the distance between two cities is 8cm.
What is the actual distance between the two
cities?

The diagram shows part of a map.
1t shows the position of a school and a shop.

Shop

b
School

The scale of the map is 1cm = 100 metres.

Work out the real distance between the school and the shop.
Give your answer in metres.

The diagram shows a scale drawing.

Scale: 1cm represents 100km

{a) Use the diagram to calculate the actual distance from C to D.

11



Topic 6 - Indices

The rules below can only be used if the base is the same

3 % 3 X 3 X 3 X 3 can be written as 3°

Anything to the power of zero is 1

3 is the base Examples
5 is the power 3= 50=1
We read this as “3 to the power of 5” a® =1 x'=1
Anything to the power of 1 is itself When we multiply we add the powers
Examples Examples
31=3 51=5 ° 32X35=32+5=37
al =a ¥l =x o x6 X x2 = x6t2 = x8

o WSxn2=n5t2=n52=n3

o adh* X a-5h? = a3+ 5p*+2 = q~2p°

When there are coefficients, we multiply
them first and then work out the power

e 4a3 x 6a® = 24a3*5 = 2448

When we divide we subtract the powers

Examples
® 37+33=37—3=34

3
X - -
® - — x3 7 — x 4
4
n —_
¢ = nt——5 = n9
x5y2 5—2..2—6 3..—4
® = X =X
x2y6 y y

When there are coefficients, we divide
them first and then work out the power

30a’

e 6a’~* = 6a’

Examples

When we have brackets we multiply the
powers

o (32)5 = 32%5 =310

o (x%)3 = x4%3 = x12

o (n73)6 =n"3%6=p"18

When there are coefficients, we also need
to put the coefficient to the power

o (2x%)3 = 2x* x 2x* x 2x* = 8x'?

(We can do this quickly by doing 23)

Sometimes one questions may contain several rules

Examples

adxa* a

as a’

6x%y x 5x3y? B 30x°y3
3xy® B

3xy5 10y

(b2)*xb® _ b®xp® _ b1 _ b4
bZxb5 b7 b7




Questions
72 x 76 10° = 103 (45)* a*xa® x8 <+ x3
(b3)™> 2x3 X 8x° mé (5a%)? 2x*
=2
m3n? x m~4n® a3h® Sx*y? x 8x~3y?
a’h?
24a3b® x® x x~2 (p*) 3 xp°
6ab® b i p? X p3
4x3y x 9x~%y3 8a°bh® x 5a*b°®
2x2y° 4ab’

Sometimes you are required to change the base.
“Write as a single power of 2” means that you want the base tobe 2 ie 2
“Write as a single power of 3” means that you want the base to be 3 ie 3

Examples
e Write 9 as a single power of 3 e Write 16 as a single power of 2
9=3 x 3 =32 16=2x2x2x2=2*
e Write 8% as a single power of 2 e Write 253 as a single power of 5
Bh=a2 B2 2 = 28 25=5x%x5=52
We then replace 8 with 23 We then replace 25 with 52
(2%)* = 212 (brackets = multiply) (52)3 = 5° (brackets = multiply )
Questions
Write 27 as a single power of 3 Write 4 as a single power of 2
Write 81 as a single power of 3 Write 125 as a single power of 5
Write 9° as a single power of 3 Write 162 as a single power of 2
Write 8° as a single power of 2 Write 324 as a single power of 2
Write 27 as a single power of 3 Write 257 as a single power of 5




Topic 7 — Expand and factorise single brackets

answer.
Examples

nvisioie
e Expand

e Expand x(3 —2x

e Expand and simplify 5x +
e W ) 2

e Expand and simplify 2x(3x +5) — Zx<_——:\6x +10x — 7x = 6x~ + 3x

e Expand and simplify mS) —2(3x—9)=8x+20—6x+18 =2x + 38

e Expand 3(x—4) = 3x-—-12
_ e Expand —(x—5) = —x+5
—2(4x+3) = —8x—6

= 3x — 2x?

/73 N
e Expand 4a(5b+8c) = 20ab + 32ac

e Expand 4x2(3x—10) = 12x3 — 40x?
x—4)=5x+6x—8 = 11x—8

Expand means to multiply out the brackets. You multiply the term outside the brackets
but each term inside the bracket. You should always check to see if you can simplify your

Remember:
—X—-—=+4

+x—=-—

uestions
Al Expand: A2 Expand: B1 Expand: | B2 Expand:
T0m+3) 4(m—-4) 23p+7) ‘ 3(p+29)
C1 Expand: C2 Expand: D1 Expand and simplify: . D2 Expand and simplify:
8(rs—7) T(Q2rs+3) 3w+4(w+5) 8w+2(3w-17)
E1 Expand and simplify: | E2 Expand and simplify: D3 Expand: D4 Expand:
4x+1)+7 6(x+3)+2x 3x%(6x - 5) 4ax(3x+2a)
E3 ix?it:d: b E4 Ex]:;\r;.'i: i B4 Expand: C4 Expand:
a’(5a +4b-2ab) Sa’b(2a—ab+3b) —5(=3x+ y—4) —x(6-y)
E2 Expand: E3 Expand: P1 Expand and simplify D2 Expand and simplify
8x—4(7-30) Ox — x(x+5) 23b—1)+(5+9) S(k—3)—4(3k+2)




Factorising is the opposite of expand. You put the highest common factor of all terms
outside the bracket.

Examples
e Factorise 5x + 10 = 5(x + 2)

Factorise 12x — 18 = 6(2x — 3)

e Factorise 24 —9x = 3(8 — 3x)

e Factorise 4ab + 5ac = a(4b + 5¢)
e Factorise x? + 6x = x(x + 6)

e Factorise 6x% — 15x = 3x(2x — 5)

e Factorise 12x%y + 8xy? = 4xy(3x + 2y)

Questions
2 A4 Factorise fully:
12x + 16 %"t o 4xy + 8y ’ L
9x’ - 36x°
x2 — x 10xy - S5x2y
B4 Factorise fully:
16x - 12 o
9x - 12x
43 — 732 x2y + 4xy?
C4 Factorisc fully:
16y - 12x 3,2 — 245
: L A 6wy +2wx’y
3y +xy
12x5y — 6xty? + 9x3y3
4 2 4 D4 Factorise fully:
10x + 5y—30 5
5x< + Xy — 3x 7x3yt + xty




~ Topic 8 — FDP and Operations with fractions
Fraction Decimal Percentage
oM |t te— 0.6 — ©O'bXx 100
| wo B%l i-puiraver |\ x4 _ 2
= 2000inpiy = 0%,
s 3 -Sanpiyy -
2 _ s 2 _ 40, o
5 ot o Ly S gloo T 407,
ol OO % 90
142X e 2 o0 <“— 142%
' vioo VX2 pat ~1Q0
= _:_1_1__ = |oiy 2
=0 i
Questions
1. Convert these decimals into percentages
(a) 0.25 (b) 0.75 (c) 0.13 (d) 0.88
(e) 0.075 (f) 0.021 (g) 0.1425 (h) 0.9682
(a) 1.63 (b) 1.25 (c) 1.8 (d) 1.01
2. Convert these percentages into decimal
(a) 53% (b) 19% (c) 25% (d) 74%
(&) 1.7% (f) 6.8% (g) 8.15% (h) 0.5%
(a) 162% (b) 190% () 115% (d) 144%
3. Convert these fractions into percentages )
4
(@) l (b) l (3] —%- (d) -i- () i 0 = © _5_
2 4 4 20 25 5 8
4. Convert these percentages into fractions
(i) 15% () 29% (k) 16% (1) 44%
(m) 99% (n) 85% (o) 52% (p) 80%
5




(@) 111% (b) 130% () 150% (d) 110%

(@) 12.5% (b) 0.2% (c) 1.8% (d) 15.2%

5. Convert these decimals into fractions

(e) 0.8 () 0.2 (g) 09 (h) 0.6

(i) 0.13 () 0.22 (k) 031 M 0.12
(a) 0.123 (b) 0.402 (c) 0.676 (d) 0.888
(e) 25 (N 39 () 85 (h) 1.12

You may also be asked to order fractions, decimals and percentages. To do this you must
convert them all into the same form, usually decimals or percentages.

Example
Werite these numbers in order of size, starting with the smallest.
2 3
0, — —
73% 3 0.9 ) 0.87
73+100=073  -=0.6 2= -075
3 4 100
i ,_ 7% ., 5 ., 08 , 09
Smallest Largest
Questions
1 1 17 4
-_ .3 0 s —_— - 4
(@ 7 019 03 26% 3 ® 09 55 3 8% 079
() % N (d) - 65% 0.68 ’
11% 0.2 13% 20 8 3 2 0. 0 3
1 5 7 37
(e) 101% LU 1.2 L 4 0.9 e 1.5 = 8% - =

10 20 3 4 40




Topic 8 — Four Rules with Fractions

Addition and Subtraction
In order to add fractions then denominator must be the same. We can make it the same
by using the lowest common multiple.

Example
4
P
5

3
—+ 5 The LCM of 4 and 5 is 20:

16 15 31 11

4+3 _4
5 4 2020 20 20

4 2
® ; — E The LCM of 5 and 7 is 35:

4 2 20 14 6
7 5 35 35 35

2 1 . = i
e 3 E + 2 g First we must convert the mixed numbers into improper fractions.
The LCM of 5 and 6 is 30:

32 21_17 13_102 65_37_17
57265 * % T30 30 30 30
Questions
m 2.1 @ 3.2 w 3,3 o 2,2
15 5 4 5 10 8 57
19 4 5 13 3.9 4 17
(e) 21+11 (f) 23—1l (8 22+E (h) 1—5-+1—




Multiply
To multiply fractions we multiply the numerators together and multiply denominators

together. We should check to see if we can cross cancel first (diaginals only). You should
also simplify your answer where possible.

Example
e We can cross cancel the 3 and 6 by dividing both by 3, we can also cross calcel the 4

and the 8 by dividing by 4:
373

y 4-‘:3 1x1_1><1_1
8~ 6. 2 2 2x2 4
Ty T3
e We can cross cancel the 10 and 15 by dividing both by 5:
10:'?; 7_ 2X7_2><7_14_7
12 15 12~ 3 12x3 36 18
)
e Turn 3 into a fraction over 1
. 1X3_1><3_3
8 -~ 871 8x1 8

e Convert mixed numbers into improper fractions:

23)(12_ 15x9_15><9_135 423
4 7 4 77 4x7 28 28

Questions

@ 6 2 (r) 3x5 (s) 6X3 m3x11
779 107 6 15" 4 5715
(€) 3 n 2 (g) 1 (h) y)
X — - X 12 5% — 8 X —

4
@ 1 .l ®,2 .! @,3,,2 o, 238
7 %33 T lyxlg 45 %13 MT%3




Divide
To divide fractions we use KFC; Keep the first fractions, Flip the second fraction, Change
the divide into a multiply. Then the multiply the fractions, checking to cross cancel first.

Example
e KFC:
1 3 1 5 1x5 5
— = == =X == = —
4 5 4 3 4x3 12
e KFC. Cross cancel 2 and 8 by dividing both by 2:
2 8 2%%—( 10 1><10— 1x10 10 _5
3 10 3 8 3 4 3x4 12 6
X
e Write 4 over 1. KFC.
5 5 4 5 1 5x1 5
— -4 == + == = X == = —
6 6 1 6 4 6 x4 24

e Convert into improper fractions. KFC.
3 1 _ 1 4 11

3
237 13=7 737 7T X3 Txa 16 °Ts
Questions
(i) 3_1 () l_z (k) _g._._7_ M _9.__1
5 2 9 3 15 10 10 3
3 4 11 9
@ == ® = © —=23 @ —=
4 : 7 8 20 3 40 .
p. 4 1 9 3 1 ] 1
212 ml=+1= Zio @d2=+5=
(a) 3 5 (b) > T (0)27 > (d) 3 52|
Example Example
Find g of 35 te % of a number is 9. What is the number?
2 x3S =-2xF O r=2 =9
s ‘ ‘ \ \_’ -2
= | "'.% :1—- 1q
= g 9 T 7 G
= 23X 1=2)




Questions

(@) 1 ® L o1 @ 1 (@ 1
2OflO 30 8 5of20 40f24
(@ 2 ® 7 (© 2 (@ 3
3 of 15 10 of 20 7 of 30 y of 32
(e) 3 fn 2 (8 3 (h) 3
3 of 45 - of 28 3 of 88 10 of 120
(a) = of a number is 7, what is the number? (b) % of a number is 4, what is the number?

()

of a number is 8, what is the number? (d)

1
3 of a number is 9, what is the number?

(a) ';?7,_ of a number is 12, what is the number? (b) % of a number is 10, what is the number?

(9 % of a number is 6, what is the number? (d) -1% of a number is 60, what is the number?

(e)

4 2
9 of a number is 12, what is the number? (f) 3 of a number is 3, what is the number?

Topic 9- Percentages

NON-CALCULATOR

To calculate a percentage without a calculator we use the build-up method. This is where
we use key percentages and add them together.

Key Percentages:

25, =4

50°% =+2

O-ioa: .l\cn)C

10




Questions

(a) 10% of 70m (b) 25% of 16 seconds (c) 10% of 400kg  (d) 50% of 26g

(e) 75% of 40ml (f) 1% of £300 (g) 25% of 36 days (h) 50% of 9 days

(i) 75% of 24p (j) 25% of £18 (k) 1% of $6300 (1) 10% of £7

(m) 1% of 60m (n) 75% of 8 miles (o) 1% of 80kg (p) 50% of 1.6km
Example

Find 43% of £420.

1. Find key percentages 2. Build up 3. Add percentages together
100% = £420 10 % = £42 40 % = £168.00
= LI 6 pET
10% = £42 40% = £168 +3%= £12.60
=10 \( >; 1o
1% = £4.20 43% = £180.60
. 1%=£4.20
*3 (/ 11:*3
3% = £12.60
Example

Find 17.5% of £160.

1. Find key percentages 2. Build up 3. Add percentages together
100% = £160 1%=£1.60 10 % = £160.00
-10 (/ /- =0 *)('?g lﬁ"'l'
10% = £16 7% = £11.20 7%= £11.20
=10 L lv e
1% = £1.60 +0.5%= £0.80
¢ JEE!
0.5% = £0.80 17.5% = £172.00
Questions
(a) 35% of £800 (b) 6% of 160g (c) 23% of 330cm  (d) 52% of 910m
(e) 61% of 1400  (f) 7% of 640GB (g) 45% of 350g  (h) 80% of 450 people

(i) 90% of 1250ml  (j) 76% of £80,000 (k) 85% of 90 hours (1) 12% of £6

11




~i¢

0

P e

| 10% = £28
¥2 Q

Percentage Increase
Percentage increase means that we add the
percent onto the original amount

Example
Increase £280 by 22%.

1. Find key percentages
r 100% = £280

2. Build up together

1% =£2.80

*2

L8
20% = £56 2% = £5.60

3. Add percentages together
20% = £56.00

+ 2% = £5.60

22% = £61.60

4. Add onto the original amount
100 % = £280.00

+ 22% = £61.60

122% = £341.60

7

Percentage Decrease
Percentage decrease means that we
subtract the percent from the original
amount

Example
Decrease £130 by 31%.

1. Find key percentages

20 100% = £130
Y 10% = £28 0 ) 0
L o Y 10% = £13
™ 1% = £2.80 St \ 2o
- V1% =£1.30

2. Build up together

. 10% = £13 | 1% = £1.30
: ) #3
30% = £39

3. Add percentages together

30% = £39.00

+ 1%= £1.30

33% = £40.30

4. Subtract from the original amount
100 % = £280.00

- 33% = £40.30

67% = £239.70

Questions

(a) Increase 20 by 50%
(d) Increase 400 litres by 20%
(a) Decrease 40 by 10%

(d) Decrease 55cm by 40%

(b) Increase 60p by 10%
(e) Increase 32ml by 75%
(b) Decrease 30 hours by 50%

(e) Decrease 64 by 75%

(c) Increase 12g by 25%
(f) Increase 70m by 40%
(c) Decrease 8kg by 25%

(f) Decrease £3 by 10%
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CALCULATOR

To calculate a percentage with a calculator we use the multiplier method. To find the
multiplier you divide the percentage by 100.

Examples — Find the multiplier

o 45%=— =045

100
o 63%=-""=0.63
100
o 192%="2 =192
100
Questions
(@) 50% (b) 80% (c) 10% (d) 25%
(e) 45% (f) 95% (8) 5% (h) 3%
(i) 7% (i) 36% (k) 71% (1) 44%
(m) 0% (n) 175% (0) 104% (p) 160%
Example
Find 12% of 132kg. Find 9.7% of 40m.
Amount: 40
Amount: 132
Rate: 12% Rate =0.7%
Multiplier: 110—20 =0.12 Multiplier: f—(’)% = 0.097
Sum: 132 x 0.12 = 15.84kg Sum: 40 X 0.097 = 3.88m

Find 154% of 14
Amount: 14

Rate: 154%
Multiplier: % - 154
100

Sum: 14 X 1.54 = 21.56

13




Questions

(a) 15% of 80ml  (b) 9% of 205kg

(e) 53% of 700g  (f) 14% of 12 hours

(a) 2.5% of 60cm (b) 7.2% of 104ml

(a) 109% of 30m (b) 124% of 38 seconds

(c) 45% of £135  (d) 17% of 540km

(g) 31% of 280kg (h) 6% of 4GB

(c) 24.5% of 30m  (d) 47.9% of £3200

(c) 186% of £40  (d) 196% of 20 miles

Percentage increase
Percentage increase means that we add the
percent onto 100%

Example
Increase £425 by 78%

Amount: £425
Rate: 100% + 78% = 178%

Multiplier: 78~ 1.78
100
Sum: 425 x 1.78 = £756.50

Percentage decrease
Percentage decrease means that we
subtract the percent from 100%

Example
Decrease £390 by 27%

Amount: £390
Rate: 100% - 27% = 73%
Multiplier: 2 =073
100
Sum: 390 x 0.73 = £284.70

Questions

(a) Increase 80ml by 9%
(d) Decrease £1250 by 38%

(g) Increase 204 by 98%

(b) Increase 420g by 70%
(e) Increase 6000km by 23%

(h) Decrease 149mm by 91%

(c) Decrease 8 by 12%
(f) Decrease 48GB by 6%

(i) Increase 88 by 185%
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