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Trigonom
etry 

𝑆𝑆 𝑂𝑂𝐻𝐻
𝐶𝐶

𝐴𝐴𝐻𝐻
𝑇𝑇

𝑂𝑂𝐴𝐴
 

Exam
ple – finding a side:  

sin37
=

𝑥𝑥5   
 x = 5 x sin 37

0 
 Exam

ple – finding a side:  
tan𝑦𝑦

=
3.2
7.1   

 𝑦𝑦
=

 𝑡𝑡𝑡𝑡𝑡𝑡
−1( 3.2

7.1 ). 

Angle Facts 
 

    

 

Angles in parallel lines 

 
 

  
 Corresponding angles are equal 
 Alternate angles are equal 
 

Exact Trig values 
Sim

ple vector notation  
( 𝑡𝑡𝑏𝑏 ) 

𝑡𝑡: m
ovem

ent along the x-axis (left or right) 
𝑏𝑏: m

ovem
ent along the y-axis (up or dow

n) 
 −𝑡𝑡: m

ovem
ent left  

 
−𝑏𝑏: m

ovem
ent dow

n 
 Operations w

ith vectors 
 ( 26 ) +

(
7−3 ) =

( 93 )   
 If 𝑏𝑏

=
 (

4−2 ) , then 3𝑏𝑏
=

 ( 12−6 )  

Volum
e &

 surface area 
 Volum

e = area of cross section x length  
 Surface area = area of all the faces of a 3D shape 
  Learn the cylinder 

𝑉𝑉
=

𝜋𝜋𝑟𝑟 2ℎ 
𝑆𝑆𝐴𝐴

=
2𝜋𝜋𝑟𝑟 2+

𝜋𝜋𝜋𝜋𝜋𝜋 
 

Types of triangles           Types of quadrilaterals 
Right angled 

 
Square 

Isosceles 
 

Rectangle 
Equilateral 

 
Parallelogram

 
Scalene  

 
Rhom

bus 
 

 
 

Trapezium
 

 
 

 
Kite 

   

Area of key shapes 
Triangle :  A = 𝑏𝑏 × ℎ

2
       (h = perpendicular height)        

 Parallelogram
:  A = b x h       (h = perpendicular height)        

 Trapezium
: A = ( 𝑎𝑎+ 𝑏𝑏

2
)  x h   (add together the parallel 

sides, divide the total by 2, and then m
ultiply by the 

perpendicular height betw
een the parallel sides) 

 

Angles in regular polygons 
 𝑡𝑡

=
𝑡𝑡𝑛𝑛𝑛𝑛

𝑏𝑏𝑛𝑛𝑟𝑟 𝑜𝑜𝑜𝑜 𝑠𝑠𝑠𝑠𝜋𝜋𝑛𝑛𝑠𝑠 
 Interior angle + exterior angle = 180

0 
 Exterior angle = 360𝑛𝑛

 

𝑡𝑡
=

360
𝐸𝐸𝐸𝐸𝑡𝑡𝑛𝑛𝑟𝑟𝑠𝑠𝑜𝑜𝑟𝑟 𝑡𝑡𝑡𝑡𝑎𝑎𝜋𝜋𝑛𝑛  

 

Vertically 
opposite angles 
are equal: a=b 
and m

=n 

Angles in a triangle sum
 to 180

0. 

Angles on a straight line sum
 to 

180
0. 

E.G: b=60
0 so a = 50

0 

Geom
etry and M

easures - Foundation 

Co-interior angles add to 180.
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Estim
ate 

Round each value to one significant figure 
 

Sim
plifying Ratio 

Divide both sides by the highest com
m

on factor 

 

Percentages 
 Finding percentages of an am

ount 
1%

  
÷100 

5%
 

÷20 
20%

 
÷5 

25%
 

÷4 
50%

 
÷2 

 M
ultipliers: 

 
To find the m

ultiplier for a percentage, divide by 100 
 Use m

ultipliers on a calculator paper 
e.g. 35%

 of 370 = 0.35 x 370  
  Increasing and decreasing a given am

ount  
Calculator:  

  
𝑂𝑂𝑂𝑂𝑂𝑂𝑂𝑂𝑂𝑂𝑂𝑂𝑂𝑂 𝐴𝐴𝐴𝐴

𝐴𝐴𝐴𝐴𝑂𝑂𝐴𝐴 𝑥𝑥 𝐴𝐴
𝐴𝐴𝐴𝐴𝑂𝑂𝑚𝑚𝑂𝑂𝑂𝑂𝑚𝑚𝑂𝑂=

𝑂𝑂𝑚𝑚𝑛𝑛 𝑂𝑂𝐴𝐴
𝐴𝐴𝐴𝐴𝑂𝑂𝐴𝐴 

 Non-calculator: find the increase or decrease and add 
 

 
to the original am

ount 
 Finding percentage increase or decrease (profit/loss) 

𝑣𝑣𝑂𝑂𝑂𝑂𝐴𝐴𝑚𝑚 𝐴𝐴𝑜𝑜 𝑂𝑂𝑂𝑂𝑖𝑖𝑂𝑂𝑚𝑚𝑂𝑂𝑖𝑖𝑚𝑚/𝑑𝑑𝑚𝑚𝑖𝑖𝑂𝑂𝑚𝑚𝑂𝑂𝑖𝑖𝑚𝑚
𝑂𝑂𝑂𝑂𝑂𝑂𝑂𝑂𝑂𝑂𝑂𝑂𝑂𝑂𝑂𝑂

×
100 

 W
riting an am

ount as a percentage of the original  
𝐴𝐴𝐴𝐴

𝐴𝐴𝐴𝐴𝑂𝑂𝐴𝐴
𝑂𝑂𝑂𝑂𝑂𝑂𝑂𝑂𝑂𝑂𝑂𝑂𝑂𝑂𝑂𝑂 ×

100 
 Reverse Percentage – finding the original am

ount 
 

𝑂𝑂𝑂𝑂𝑂𝑂𝑂𝑂𝑂𝑂𝑂𝑂𝑂𝑂 𝐴𝐴𝐴𝐴
𝐴𝐴𝐴𝐴𝑂𝑂𝐴𝐴=

 𝑁𝑁𝑚𝑚𝑛𝑛 𝐴𝐴𝐴𝐴
𝐴𝐴𝐴𝐴𝑂𝑂𝐴𝐴

𝐴𝐴
𝐴𝐴𝑂𝑂𝐴𝐴𝑂𝑂𝑚𝑚𝑂𝑂𝑂𝑂𝑚𝑚𝑂𝑂

 

 

Standard form
 

 𝑂𝑂
×

10 𝑛𝑛, w
here 1

≤
𝑂𝑂

<
10 

Reciprocal 
 Reciprocal of 7 is 17 ,reciprocal of 23  is 32  etc 
 

 Sim
plifying Ratio 1:n 

Divide both sides by the highest factor of the left hand 
side 
 

2m
: 180cm

 
 

200cm
: 180cm

  
 

2:1.8 
 

1: 0.9 

Sequences 
Fibonacci sequence: 1, 1, 2, 3, 5, 8, 13, 21 
Geom

etric Sequence: each term
 is m

ultiplied but he 
sam

e constant to get the next num
ber. 

 E.g. 3, 12, 48, 191, …
. (x by 4 each tim

e) 
 Squares and Cubes 
Square num

bers: 1, 4, 9, 16, 25, 36, 49, 64, 81, 100, 
121, 144, 169, 196, 225 etc 
 Cube num

bers: 1, 8, 27, 64, 125, 216, 343, 512, etc 

Fractions 
 Add and Subtract – ensure the fractions have the sam

e 
denom

inator before adding num
erators 

45 −
13

=
1215 −

515
=

715  
 M

ultiply – m
ultiply num

erators and denom
inators 

45 ×
13

=
415  

  Divide – take reciprocal of the second fraction and then 
m

ultiply the new
 num

erators and denom
inators 

45 ÷
13

=
45 ×

31
=

125
=

2 25  

Sharing in a given Ratio 
A 

Add the ratio parts 
D 

Divide the am
ount by the total parts 

A 
and 

M
 

M
ultiply the ratio by the value of one part 

 e.g. share £420 in the ratio  2:5 
 

 
2 + 5 = 7 

 
 

 
420 ÷ 7 = £60  

 
 

2: 5     
   

      (x60)    (x60)  
      

       £120 : £300 
   Num

ber Ratio and Proportion - Foundation 
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𝑜𝑜𝑜𝑜
 𝑜𝑜𝑎𝑎

𝑜𝑜𝑎𝑎
𝑜𝑜𝑎𝑎

×
𝑎𝑎

𝑎𝑎𝑜𝑜
𝑎𝑎𝑜𝑜𝑚𝑚

𝑜𝑜𝑜𝑜𝑚𝑚
𝑜𝑜𝑡𝑡𝑡𝑡

𝑡𝑡
𝑡𝑡  
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 p
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, c
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30
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 d
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e 
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 =
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%
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 1
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Di
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 m
ak

es
 in

te
ge

rs
 

(m
ul

tip
ly

 b
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Us
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t d
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lcu
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te
 

 e.
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46

0 
÷ 

0.
4 

 =
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0
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00 4
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 1
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0 
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m
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 m
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.  

 
 

25
 m

 ≤
  l

 ˂
 3

5 
m

 
 Tr

un
ca

tio
n 

Tr
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n 
is 

a 
m
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a 

de
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dr
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g.

 
 e.

g.
 T
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92

65
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 4
 d
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al
 p
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ce

s. 
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  3
.1
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rs
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di
ng
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 su
bt
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 (v
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= 
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 b
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Sa
m

e 
sig

ns
 –

 a
ns

w
er

 w
ill

 b
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 d
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 d
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 d
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Br
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d 
M
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io
n 
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n 
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d 
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St
ar

t f
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e 
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e 
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e 

va
lu

e 
is 
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t 

e.
g.

 3
45

,6
35

 to
 2

SF
 =

 3
50

,0
00

 
   

   
  0

.0
06

08
21

 to
 3

SF
  =

 0
.0

60
8 

 
In

de
x L

aw
s 

𝑜𝑜𝑛𝑛
×

𝑜𝑜𝑡𝑡
=

𝑜𝑜𝑛𝑛+
𝑡𝑡

 
𝑜𝑜𝑛𝑛

÷
𝑜𝑜𝑡𝑡

=
𝑜𝑜𝑛𝑛−

𝑡𝑡
 

(𝑜𝑜
𝑛𝑛 )𝑡𝑡

=
𝑜𝑜𝑛𝑛𝑡𝑡

 
𝑜𝑜0

=
1 

𝑜𝑜−𝑛𝑛
=

1 𝑜𝑜𝑛𝑛 

𝑜𝑜𝑛𝑛 𝑡𝑡
=

√𝑜𝑜
𝑛𝑛

𝑚𝑚
 

 

Pr
im

e 
Fa

ct
or

isa
tio

n 
 

 
 

HC
F a
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M
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f 9
0 
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d 
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0 

(F
ac
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e 

&
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n 

Di
ag
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m

) 
 

 
 

 
 

 
HC

F 
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e 
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od
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f c
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m
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 fa
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s 

 
 

 
 

 
 

LC
M

 is
 th

e 
pr

od
uc

t o
f c

om
m

on
 fa

ct
or

s a
nd

 re
m

ai
ni

ng
 fa

ct
or

s.
 

 
 

 
 

 
 

 
 

 
 

 
HC

F:
  2

x3
x5

 
 

 
 

 
 

 
 

 
 

 
 

LC
M

:  
23 x3

2 x5
 

   

 

𝐴𝐴𝑜𝑜
𝑚𝑚𝑜𝑜

=
𝐹𝐹𝑜𝑜

𝑜𝑜𝐹𝐹
𝑚𝑚

𝑃𝑃𝑜𝑜
𝑚𝑚𝑃𝑃

𝑃𝑃𝑎𝑎
𝑜𝑜𝑚𝑚

 

𝐷𝐷𝑚𝑚
𝑜𝑜𝑃𝑃

𝑜𝑜𝑎𝑎𝐷𝐷
=

𝑀𝑀
𝑜𝑜𝑃𝑃

𝑃𝑃
𝑉𝑉𝑜𝑜

𝑜𝑜𝑎𝑎
𝑎𝑎

𝑚𝑚 

𝑆𝑆𝑚𝑚
𝑚𝑚𝑚𝑚

𝑆𝑆
=

𝐷𝐷𝑜𝑜
𝑃𝑃𝑎𝑎

𝑜𝑜𝑜𝑜
𝐹𝐹𝑚𝑚

𝑇𝑇𝑜𝑜
𝑎𝑎

𝑚𝑚
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Averages 
M

ode: m
ost com

m
on piece of data 

 M
ean: Sum

 of the data ÷ total frequency 
 M

edian: order the data and find the m
iddle value 

 Range: Highest value – low
est value 

 

Reading and Draw
ing Pie Charts 

Find the fraction of the 
total  
 1000 people w

ere 
surveyed 
 Beef: 150

360 ×
1000 

Vegetarian: 90
360 ×

1000 
 

 
 Find the fraction of 
the full circle. 
 Size of Blonde sector: 
831 ×

360° 

Averages from
 a frequency table 

M
ean: ∑

𝑓𝑓𝑓𝑓
∑

𝑓𝑓
; w

here, 𝑤𝑤
 is the m

idpoint of the group. 
 M

edian group: find w
hich group the  𝑛𝑛+12

𝑡𝑡ℎ, value lies. 
W

here, 𝑛𝑛 is the total frequency.   
 E.G. in this table 51.5

th value w
hich lies in group 

         8
<

𝑤𝑤
≤

12 (using the cum
ulative frequency 

Frequency Polygons 
1. 

Plot frequency at the m
id-point 

2. 
Join w

ith straight lines 

 
 Venn Diagram

s  

 

Expected outcom
es 

 Expected outcom
e = probability x num

ber of trials 
 E.g. A biased spinner is spun 800 tim

es. The 
probabilities is lands on each colour is below

. The 
probability of it landing on red is the sam

e as the 
probability of it landing on green. How

 m
any tim

es 
w

ould you expect yellow
 to com

e up.  
    P(Y) = (1 – 0.48 – 0.2) ÷ 2 = 0.32  ÷ 2 = 0.16 
 Expected yellow

 = 0.16 x 800 = 128 
  

Tree diagram
s 

           
1. 

Probability that a red counter is picked both 
tim

es      P(RR) = 25  x 25 =
 425  

 
2. 

Probability that the counters are different 
colours = P(RB) + P(BR) = 25  x 35  +

 35  x 25 =
 1225  

 

Probability Definitions 
Total probability: adds to 1 
 Relative frequency: 𝑓𝑓𝑓𝑓𝑓𝑓𝑓𝑓𝑓𝑓𝑓𝑓𝑛𝑛𝑓𝑓𝑓𝑓 ÷

𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡 𝑡𝑡𝑓𝑓𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡 
 Independent events: one event doesn’t im

pact the other 
  

M
ultiply along the 

branches to find each 
probability. 

  

Inform
ation given: 

90 pupils w
ere 

surveyed 
52 said they ow

ned 
a laptop. 
45 said they ow

ned 
a tablet. 
23 said they ow

ned 
both. 

 

Probability and Statistics - Foundation 
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, p
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s 1

 

St
ra

ig
ht

 li
ne

 gr
ap

hs
 

𝑦𝑦
=

𝑚𝑚
𝑥𝑥

+
𝑎𝑎 

𝑚𝑚
=

𝑔𝑔𝑔𝑔
𝑎𝑎𝑔𝑔

𝑔𝑔𝑔𝑔
𝑔𝑔𝑔𝑔

  
 

   
   

   
   

𝑎𝑎=
𝑦𝑦

−
 𝑔𝑔𝑔𝑔

𝑔𝑔𝑔𝑔
𝑔𝑔𝑎𝑎

𝑔𝑔𝑖𝑖
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po

sit
iv
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gr
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ie

nt
   

   
   

    
   

    
ne
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gr

ad
ie

nt
 

𝑚𝑚
=

 𝑦𝑦 2
−

𝑦𝑦 1
𝑥𝑥 2

−
𝑥𝑥 1

=
 𝑎𝑎ℎ

𝑎𝑎𝑔𝑔
𝑔𝑔𝑔𝑔

 𝑔𝑔𝑔𝑔
 𝑦𝑦

𝑎𝑎ℎ
𝑎𝑎𝑔𝑔

𝑔𝑔𝑔𝑔
 𝑔𝑔𝑔𝑔

 𝑥𝑥
 

 Pa
ra

lle
l l

in
es

 –
 h
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e 

eq
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l g
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ts
 

 Pe
rp

en
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cu
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 If
 L 1
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 L 2
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er
pe
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icu
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r t

he
n 

m
2 =

 - 
1 𝑚𝑚

1 

Lin
ea

r I
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Op
en
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t (
−𝑎𝑎
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) 

So
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s 
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g 
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e 

x2  +
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– 

24
 ≥
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Fa
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:  
 (x
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)(x
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So
lv
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 x 

= 
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Sk
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4.
 

Va
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es
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 b
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Eq
ua
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n 

of
 a
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nt
re

 (0
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) 
x2  +

 y
2  =

 r2    
  

Ite
ra

tio
n 

– 
sh

ow
in
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ot
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et
w

ee
n 

2 
po

in
ts

:  
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th
er

e 
is 
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ch

an
ge
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 fo

r y
 fo

r t
w

o 
pa

rt
icu

la
r v

al
ue

s o
f 

x 
th

en
 w

e 
ca

n 
sa

y 
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er
e 

is 
a 

ro
ot

 b
et

w
ee

n 
th

es
e 

va
lu

es
 o

f x
 

an
d 

w
e 

ca
n 

sa
y t

ha
t t

he
 e

qu
at

io
n 

f(x
) =

 0
 w

ill
 h

av
e 

a 
so

lu
tio

n 
be

tw
ee

n 
th

es
e 

tw
o 

va
lu

es
 o

f x
.  

 Gr
ad

ie
nt

s o
f c

ur
ve

s  
Gr

ad
ie

nt
 o

f a
 cu

rv
e 

at
 a

 
po

in
t =

 g
ra

di
en

t o
f t

he
 

ta
ng

en
t a

t t
he

 p
oi

nt
 

Tu
rn

in
g p

oi
nt

 a
nd

 
ro

ot
s o

f a
 q

ua
dr

at
ic 

eq
ua

tio
n 

     

Fu
nc

tio
ns

 
𝑓𝑓(

4)
: 𝑆𝑆

𝑆𝑆𝑏𝑏
𝑆𝑆𝑔𝑔

𝑔𝑔𝑔𝑔𝑆𝑆
𝑔𝑔𝑔𝑔

 4 
𝑔𝑔𝑔𝑔

𝑔𝑔𝑖𝑖
 𝑔𝑔ℎ

𝑔𝑔 𝑓𝑓
𝑆𝑆𝑔𝑔

𝑎𝑎𝑔𝑔
𝑔𝑔𝑖𝑖

𝑔𝑔 
 𝑓𝑓 (

𝑔𝑔(
𝑥𝑥)

):
𝑆𝑆𝑆𝑆

𝑏𝑏𝑆𝑆
𝑔𝑔𝑔𝑔𝑔𝑔

𝑆𝑆𝑔𝑔
𝑔𝑔 𝑔𝑔

( 𝑥𝑥
) 𝑔𝑔𝑔𝑔

𝑔𝑔𝑖𝑖
 𝑓𝑓

(𝑥𝑥
)  

 i.
e.

 re
pl

ac
e 

al
l 

va
lu

es
 o

f 𝑥𝑥
 in

 𝑓𝑓
(𝑥𝑥

) w
ith

 th
e 

en
tir

e 
fu

nc
tio

n 
𝑔𝑔(

𝑥𝑥)
 

 e.
g.

 f 
(x

) =
 2

x 
+ 

3,
 g

(x
) =

 x
 –

 3
,  

fg
(x

) =
 2

(x
-3

) +
 3

 
 

2 

4 

Al
ge

br
a 

- H
ig

he
r 
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Trigonom
etry 

𝑆𝑆 𝑂𝑂𝐻𝐻
𝐶𝐶

𝐴𝐴𝐻𝐻
𝑇𝑇

𝑂𝑂𝐴𝐴
 

Exam
ple – finding a side:  

sin37
=

𝑥𝑥5   
 x = 5 x sin 37

0 
 Exam

ple – finding a side:  
tan𝑦𝑦

=
3.2
7.1   

 𝑦𝑦
=

 𝑡𝑡𝑡𝑡𝑡𝑡
−1( 3.2

7.1 ). 

Sine Curve 
 

 
 

Tangent Curve 

 
Cosine Curve 

 

Angles in parallel lines 

 
 

  
 Corresponding angles are equal 
 Alternate angles are equal 
 

Exact Trig values 
Sim

ple vector notation  
( 𝑡𝑡𝑏𝑏 ) 

𝑡𝑡: m
ovem

ent along the x-axis (left or right) 
𝑏𝑏: m

ovem
ent along the y-axis (up or dow

n) 
 −𝑡𝑡: m

ovem
ent left  

 
−𝑏𝑏: m

ovem
ent dow

n 
 Operations w

ith vectors 
 ( 26 ) +

(
7−3 ) =

( 93 )   
 If 𝑏𝑏

=
 (

4−2 ) , then 3𝑏𝑏
=

 ( 12−6 )  

Volum
e &

 surface area 
 Learn the cylinder 

𝑉𝑉
=

𝜋𝜋𝑟𝑟 2ℎ 
𝑆𝑆𝐴𝐴

=
2𝜋𝜋𝑟𝑟 2+

𝜋𝜋𝜋𝜋𝜋𝜋 

Area of a trapezium
 

𝐴𝐴
=

12 (𝑡𝑡
+

𝑏𝑏 )ℎ 

Transform
ation of a graph  

  

Sine rule 
angles: sin

𝐴𝐴
𝑎𝑎

=
sin𝐵𝐵𝑏𝑏

=
sin

𝐶𝐶𝑐𝑐
 

sides: 
𝑎𝑎

sin𝐴𝐴 =
𝑏𝑏

sin𝐵𝐵
=

𝑐𝑐
sin𝐶𝐶  

 Cosine rule 
𝑡𝑡

2=
𝑏𝑏

2+
𝑐𝑐 2−

2𝑏𝑏𝑐𝑐cos𝐴𝐴 
Area of a triangle 

12 𝑡𝑡𝑏𝑏sin𝐶𝐶 
  

Angles in regular polygons 
 𝑡𝑡

=
𝑡𝑡𝑛𝑛𝑛𝑛

𝑏𝑏𝑛𝑛𝑟𝑟 𝑜𝑜𝑜𝑜 𝑠𝑠𝑠𝑠𝜋𝜋𝑛𝑛𝑠𝑠 
 Interior angle + exterior angle = 180

0 
 Exterior angle = 360𝑛𝑛

 

𝑡𝑡
=

360
𝐸𝐸𝐸𝐸𝑡𝑡𝑛𝑛𝑟𝑟𝑠𝑠𝑜𝑜𝑟𝑟 𝑡𝑡𝑡𝑡𝑎𝑎𝜋𝜋𝑛𝑛  

 

Geom
etry and m

easure - Higher 

Co-interior angles add to 180.
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de
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g:
  

  Tr
an

sf
or

m
at

io
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– 
tr

an
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tio
n 

 
Ve

ct
or

 (
6 −4
)  

 6
 ri

gh
t, 

4 
do

w
n 

 

Tr
an

sf
or

m
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 e

nl
ar

ge
m

en
t -

 d
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ib

in
g:

 
1.

 
It’

s a
n 

en
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rg
em

en
t 

2.
 

Th
e 

sc
al

e 
fa

ct
or

 (i
f t

he
 im

ag
e 

is 
sm

al
le

r t
ha

n 
th

e 
ob

je
ct

 
th

e 
sc

al
e 

fa
ct

or
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 fr
ac

tio
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l e
.g

. ½
)  

3.
 

Th
e 

ce
nt

re
 o

f e
nl

ar
ge

m
en

t g
iv

en
 a

s a
 co

or
di

na
te

 

Ci
rc

le
 T

he
or

em
s  

Co
ng

ru
en

t t
ria

ng
le

s 

 

Ci
rc

le
s 

 
𝐴𝐴𝐴𝐴

𝐴𝐴𝐴𝐴
=
𝜋𝜋𝐴𝐴

2  
 

 
Se

ct
or

 𝐴𝐴
𝐴𝐴𝐴𝐴
𝐴𝐴
=

𝜃𝜃 36
0
𝜋𝜋𝐴𝐴

2  
 

𝐶𝐶𝐶𝐶
𝐴𝐴𝐶𝐶
𝐶𝐶𝐶𝐶

𝐶𝐶𝐴𝐴
𝐴𝐴𝐴𝐴
𝐶𝐶𝐶𝐶
𝐴𝐴
=
𝜋𝜋𝜋𝜋

  
Ar

c l
en

gt
h 

= 
𝜃𝜃 36
0
𝜋𝜋𝜋𝜋

 
 

Si
m

ila
r s

ha
pe

s 
Sa

m
e 

sh
ap

e,
 d

iff
er

en
t s

id
es

 
Th

e 
ra

tio
 o

f t
he

 le
ng

th
s o

f c
or

re
sp

on
di

ng
 si

de
s a

re
 

eq
ua

l 
 Le

ng
th

 sc
al

e 
fa

ct
or

 =
 x 

 Ar
ea

 sc
al

e 
fa

ct
or

 =
 x

2   
 Vo

lu
m

e 
sc

al
e 

fa
ct

or
 =

 x
3   

  

Py
th

ag
or

as
’ T

he
or

em
 𝐴𝐴2

+
𝑏𝑏2

=
𝐶𝐶2

 
 On

ly
 a

pp
lie

s t
o 

rig
ht

 a
ng

le
d 

tr
ia

ng
le

s. 
Ca

n 
be

 u
se

d 
to

 fi
nd

 th
e 

he
ig

ht
 o

f a
n 

iso
sc

el
es

 tr
ia

ng
le

 
    Ca

n 
be

 u
se

d 
to

 fi
nd

 th
e 

le
ng

th
 d

ist
an

ce
 b

et
w

ee
n 

tw
o 

co
or

di
na

te
s 

 

Al
w

ay
s u

se
 tr

ac
in

g 
pa

pe
r. 

De
sc

rib
e:

 

1.
 

It’
s a

 ro
ta

tio
n 

2.
 

Si
ze

 o
f r

ot
at

io
n 

in
 d

eg
re

es
 

3.
 

Or
ie

nt
at

io
ns

: c
lo

ck
w

ise
 o

r 
an

tic
lo

ck
w

ise
 

4.
 

Ce
nt

re
 o

f r
ot

at
io

n 
gi

ve
n 

as
 a

 co
or

di
na

te
 (x

,y
) 

 

An
gl

e 
at

 th
e 

ce
nt

re
 is

 tw
ice

 th
e 

an
gl

e 
at

 th
e 

cir
cu

m
fe

re
nc

e 

An
gl

es
 in

 a
 se

m
ici

rc
le

 a
re

 9
0

. 

 An
gl

es
 in

 th
e 

sa
m

e 
se

gm
en

t a
re

 
eq

ua
l. 

 Op
po

sit
e 

an
gl

es
 o

f a
 cy

cli
c 

 Al
te

rn
at

e 
se

gm
en

t t
he

or
em

. 

 Ta
ng

en
ts

 fr
om

 a
n 

ex
te

rn
al

 
po

in
t a

re
 e

qu
al

 in
 le

ng
th

. 

 Th
e 

ta
ng

en
t t

o 
a 

cir
cle

 is
 

pe
rp

en
di

cu
la

r (
90

)
 to

 th
e 

ra
di

us
 

qu
ad

ril
at

er
al

 a
dd

 u
p 

to
 1

80
.
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Estim
ate 

Round each value to one significant figure 
 

Recurring Decim
als 

Form
 tw

o equations w
here the digits follow

ing the 
decim

al point are the sam
e, and therefore can be 

cancelled 

Percentages 
 Finding percentages of an am

ount 
1%

  
÷100 

5%
 

÷20 
20%

 
÷5 

25%
 

÷4 
50%

 
÷2 

 M
ultipliers: 

 
To find the m

ultiplier for a percentage, divide by 100 
 Use m

ultipliers on a calculator paper 
e.g. 35%

 of 370 = 0.35 x 370  
  Increasing and decreasing a given am

ount  
Calculator:  

  
𝑂𝑂𝑂𝑂𝑂𝑂𝑂𝑂𝑂𝑂𝑂𝑂𝑂𝑂 𝐴𝐴𝐴𝐴

𝐴𝐴𝐴𝐴𝑂𝑂𝐴𝐴 𝑥𝑥 𝐴𝐴
𝐴𝐴𝐴𝐴𝑂𝑂𝑚𝑚𝑂𝑂𝑂𝑂𝑚𝑚𝑂𝑂=

𝑂𝑂𝑚𝑚𝑛𝑛 𝑂𝑂𝐴𝐴
𝐴𝐴𝐴𝐴𝑂𝑂𝐴𝐴 

 Non-calculator: find the increase or decrease and add 
 

 
to the original am

ount 
 Finding percentage increase or decrease (profit/loss) 

𝑣𝑣𝑂𝑂𝑂𝑂𝐴𝐴𝑚𝑚 𝐴𝐴𝑜𝑜 𝑂𝑂𝑂𝑂𝑖𝑖𝑂𝑂𝑚𝑚𝑂𝑂𝑖𝑖𝑚𝑚/𝑑𝑑𝑚𝑚𝑖𝑖𝑂𝑂𝑚𝑚𝑂𝑂𝑖𝑖𝑚𝑚
𝑂𝑂𝑂𝑂𝑂𝑂𝑂𝑂𝑂𝑂𝑂𝑂𝑂𝑂𝑂𝑂

×
100 

 W
riting an am

ount as a percentage of the original  
𝐴𝐴𝐴𝐴

𝐴𝐴𝐴𝐴𝑂𝑂𝐴𝐴
𝑂𝑂𝑂𝑂𝑂𝑂𝑂𝑂𝑂𝑂𝑂𝑂𝑂𝑂𝑂𝑂 ×

100 
 Reverse Percentage – finding the original am

ount 
 

𝑂𝑂𝑂𝑂𝑂𝑂𝑂𝑂𝑂𝑂𝑂𝑂𝑂𝑂 𝐴𝐴𝐴𝐴
𝐴𝐴𝐴𝐴𝑂𝑂𝐴𝐴=

 𝑁𝑁𝑚𝑚𝑛𝑛 𝐴𝐴𝐴𝐴
𝐴𝐴𝐴𝐴𝑂𝑂𝐴𝐴

𝐴𝐴
𝐴𝐴𝑂𝑂𝐴𝐴𝑂𝑂𝑚𝑚𝑂𝑂𝑂𝑂𝑚𝑚𝑂𝑂

 

 

Standard form
 

 𝑂𝑂
×

10 𝑛𝑛, w
here 1

≤
𝑂𝑂

<
10 

Reciprocal 
 Reciprocal of 7 is 17 ,reciprocal of 23  is 32  etc 
 

Upper and low
er bounds 

Look at the value above and below
 for the sam

e place 
value. LB and UB w

ill be half w
ay betw

een these points 
 e.g. 17 rounded to the nearest integer 
    e.g. 24.6 roudned to one decim

al place.  
 

LB = 24.55, UB = 24.65 

Sequences 
Fibonacci sequence: 1, 1, 2, 3, 5, 8, 13, 21 
Geom

etric Sequence: each term
 is m

ultiplied but he 
sam

e constant to get the next num
ber. 

 E.g. 3, 12, 48, 191, …
. (x by 4 each tim

e) 
 Sim

plifying Surds 
Find a factor that is a square num

ber 
√ 96

=
√ 16×

6
=

4√ 6 
 M

anipulating surds √𝑂𝑂𝑎𝑎
=

√ 𝑂𝑂
×

√𝑎𝑎 

√ 𝑂𝑂𝑎𝑎
=

√ 𝑂𝑂√ 𝑎𝑎  

Rationalising Surds 
Rationalise by rem

oving any surds from
 the 

denom
inator  

E.G w
ith surd. 

2√ 3
√ 5

=
2√ 3×

√ 5
√ 5×

√ 5
=

2√ 3×
5

√ 5
×

5
=

2√ 15
√ 25

=
2√ 15

5
 

E.G w
ith surd expressions m

ultiply by top and bottom
 

by the denom
inator w

ith the opposite sign. 
5

3+
√ 2

=
5×

( 3−
√ 2)

( 3+
√ 2) ×

( 3−
√ 2) =

5( 3−
√ 2)

9−
√ 4

=
5( 3−

√ 2)
7

 
 

Fractions 
 Add and Subtract – ensure the fractions have the sam

e 
denom

inator before adding num
erators 

45 −
13

=
1215 −

515
=

715  
 M

ultiply – m
ultiply num

erators and denom
inators 

45 ×
13

=
415  

  Divide – take reciprocal of the second fraction and then 
m

ultiply the new
 num

erators and denom
inators 

45 ÷
13

=
45 ×

31
=

125
=

2 25  

Num
ber Ratio and Proportion - Higher 
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Gr
ow

th
 &

 D
ec

ay
 / 

Co
m

po
un

d 
in

te
re

st
 

 
𝑜𝑜𝑜𝑜

𝑜𝑜𝑜𝑜
𝑜𝑜𝑜𝑜

𝑜𝑜𝑜𝑜
 𝑜𝑜𝑎𝑎

𝑜𝑜𝑎𝑎
𝑜𝑜𝑎𝑎

×
𝑎𝑎

𝑎𝑎𝑜𝑜
𝑎𝑎𝑜𝑜𝑚𝑚

𝑜𝑜𝑜𝑜𝑚𝑚
𝑜𝑜𝑡𝑡𝑡𝑡

𝑡𝑡
𝑡𝑡  

 W
he

re
 th

e 
m

ul
tip

lie
r i

s t
he

 p
er

ce
nt

ag
e,

 in
cr

ea
se

 o
r 

de
cr

ea
se

 fr
om

 1
00

%
, c

on
ve

rt
ed

 to
 a

 d
ec

im
al

. 
e.

g.
  

30
%

 d
ec

re
as

e 
is 

70
%

 =
 0

.7
 

30
%

 in
cr

ea
se

 is
 1

30
%

 =
 1

.3
 

Di
vi

di
ng

 b
y 

de
cim

al
s: 

1.
 

W
rit

e 
th

e 
ca

lcu
la

tio
n 

as
 a

 fr
ac

tio
n 

2.
 

Fo
rm

 a
n 

eq
ui

va
le

nt
 fr

ac
tio

n 
to

 m
ak

es
 in

te
ge

rs
 

(m
ul

tip
ly

 b
y 

po
w

er
s o

f 1
0)

 
3.

 
Us

e 
sh

or
t d

iv
isi

on
 (b

us
 st

op
) t

o 
ca

lcu
la

te
 

 e.
g.

   
46

0 
÷ 

0.
4 

 =
 46

0
0.

4
=

 46
00 4

  =
 1

15
0 

Co
nv

er
sio

ns
 

10
 m

ill
im

et
re

s =
 1

 ce
nt

im
et

re
 

  1
5 

m
in

ut
es

 =
 0

.2
5 

ho
ur

s 
10

0 
ce

nt
im

et
re

s =
 1

 m
et

re
  

  3
0 

m
in

ut
es

 =
 0

.5
 

ho
ur

s 
10

00
 m

et
re

s =
 1

 k
ilo

m
et

re
  

  4
5 

m
in

ut
es

 =
 0

.7
5 

ho
ur

s 
10

00
cm

3 
= 

1 
lit

re
 

 
  1

00
0g

 =
 1

 k
ilo

gr
am

 
10

00
m

l =
 1

 li
tr

e  
 

  1
00

0k
g 

= 
1 

to
nn

e 
C

om
po

un
d 

U
ni

ts
 (r

ea
rr

an
ge

 a
s 

ne
ce

ss
ar

y)
  

         

Er
ro

r I
nt

er
va

ls 
le

as
t p

os
sib

le
 v

al
ue

 ≤
 x

 <
 g

re
at

es
t p

os
sib

le
 v

al
ue

 
 e.

g.
 A

 fe
nc

e 
is 

30
 m

 lo
ng

 to
 th

e 
ne

ar
es

t 1
0 

m
.  

 
 

25
 m

 ≤
  l

 ˂
 3

5 
m

 
 T

ru
nc

at
io

n 
Tr

un
ca

tio
n 

is
 a

 m
et

ho
d 

of
 a

pp
ro

xi
m

at
in

g 
a 

de
ci

m
al

 n
um

be
r 

by
 d

ro
pp

in
g 

al
l d

ec
im

al
 p

la
ce

s p
as

t a
 c

er
ta

in
 p

oi
nt

 w
ith

ou
t 

ro
un

di
ng

. 
 e.

g.
 T

ru
nc

at
e 

3.
14

15
92

65
 to

 4
 d

ec
im

al
 p

la
ce

s. 
 

 
= 

  3
.1

41
5 

Ne
ga

tiv
e 

nu
m

be
rs

 
Ad

di
ng

 a
nd

 su
bt

ra
ct

in
g:

 (v
er

tic
al

 n
um

be
r l

in
es

 h
el

p)
 

-3
 –

 5
 =

  -
 8

 
-3

 +
 5

 =
 2

 
-3

 - 
- 5

 =
 -3

 +
 5

 =
 2

 
-3

 - 
+ 

5 
= 

-3
 –

 5
 =

 -8
 

-3
 +

 - 
5 

= 
-3

 –
 5

 =
 -8

 
 M

ul
tip

ly
in

g 
an

d 
di

vi
di

ng
:  

Di
ffe

re
nt

 si
gn

s –
 a

ns
w

er
 w

ill
 b

e 
ne

ga
tiv

e 
+ 

x -
 =

 -,
   

- x
 +

 =
 - 

Sa
m

e 
sig

ns
 –

 a
ns

w
er

 w
ill

 b
e 

po
sit

iv
e 

 
- x

 - 
= 

+ 
Pr

od
uc

t r
ul

e 
If 

th
er

e 
ar

e 
m

 w
ay

s t
o 

do
 o

ne
 th

in
g 

an
d 

n 
w

ay
s t

o 
do

 
an

ot
he

r, 
th

en
 th

er
e 

ar
e 

 m
 x

 n
 w

ay
s t

o 
do

 b
ot
h 

 

Or
de

r o
f o

pe
ra

tio
ns

 
Br

ac
ke

t 
In

di
ce

s 
Di

vi
sio

n 
an

d 
M

ul
tip

lic
at

io
n 

Ad
di

tio
n 

an
d 

Su
bt

ra
ct

io
n 

 

Ro
un

di
ng

 to
 si

gn
ifi

ca
nt

 fi
gu

re
s 

St
ar

t f
ro

m
 th

e 
fir

st
 n

on
-z

er
o 

nu
m

be
r a

nd
 ro

un
d 

as
 

no
rm

al
, b

ut
 e

ns
ur

e 
th

e 
pl

ac
e 

va
lu

e 
is 

co
rr

ec
t 

e.
g.

 3
45

,6
35

 to
 2

SF
 =

 3
50

,0
00

 
   

   
  0

.0
06

08
21

 to
 3

SF
  =

 0
.0

60
8 

 
In

de
x L

aw
s 

𝑜𝑜𝑛𝑛
×

𝑜𝑜𝑡𝑡
=

𝑜𝑜𝑛𝑛+
𝑡𝑡

 
𝑜𝑜𝑛𝑛

÷
𝑜𝑜𝑡𝑡

=
𝑜𝑜𝑛𝑛−

𝑡𝑡
 

(𝑜𝑜
𝑛𝑛 )𝑡𝑡

=
𝑜𝑜𝑛𝑛𝑡𝑡

 
𝑜𝑜0

=
1 

𝑜𝑜−𝑛𝑛
=

1 𝑜𝑜𝑛𝑛 

𝑜𝑜𝑛𝑛 𝑡𝑡
=

√𝑜𝑜
𝑛𝑛

𝑚𝑚
 

Pr
im

e 
Fa

ct
or

isa
tio

n 
 

 
 

HC
F a

nd
 LC

M
 o

f 9
0 

an
d 

12
0 

(F
ac

to
r T

re
e 

&
 V

en
n 

Di
ag

ra
m

) 
 

 
 

 
 

 
HC

F 
is 

th
e 

pr
od

uc
t o

f c
om

m
on

 fa
ct

or
s 

 
 

 
 

 
 

LC
M

 is
 th

e 
pr

od
uc

t o
f c

om
m

on
 fa

ct
or

s a
nd

 re
m

ai
ni

ng
 fa

ct
or

s.
 

 
 

 
 

 
 

 
 

 
 

 
HC

F:
  2

x3
x5

 
 

 
 

 
 

 
 

 
 

 
 

LC
M

:  
23 x3

2 x5
 

   
  

 

𝐴𝐴𝑜𝑜
𝑚𝑚𝑜𝑜

=
𝐹𝐹𝑜𝑜

𝑜𝑜𝐹𝐹
𝑚𝑚

𝑃𝑃𝑜𝑜
𝑚𝑚𝑃𝑃

𝑃𝑃𝑎𝑎
𝑜𝑜𝑚𝑚

 

𝐷𝐷𝑚𝑚
𝑜𝑜𝑃𝑃

𝑜𝑜𝑎𝑎𝐷𝐷
=

𝑀𝑀
𝑜𝑜𝑃𝑃

𝑃𝑃
𝑉𝑉𝑜𝑜

𝑜𝑜𝑎𝑎
𝑎𝑎

𝑚𝑚 

𝑆𝑆𝑚𝑚
𝑚𝑚𝑚𝑚

𝑆𝑆
=

𝐷𝐷𝑜𝑜
𝑃𝑃𝑎𝑎

𝑜𝑜𝑜𝑜
𝐹𝐹𝑚𝑚

𝑇𝑇𝑜𝑜
𝑎𝑎

𝑚𝑚
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Frequency Polygons 
1. 

Plot frequency at the m
id-point 

2. 
Join w

ith straight lines 

 
 

Cum
ulative Frequency Diagram

s and Box Plots  

Averages from
 a frequency table 

M
ean: ∑

𝑓𝑓𝑓𝑓
∑

𝑓𝑓
; w

here, 𝑤𝑤
 is the m

idpoint of the group. 
 M

edian group: find w
hich group the  𝑛𝑛+12

𝑡𝑡ℎ, value lies. 
W

here, 𝑛𝑛 is the total frequency.   
 E.G. in this table 51.5

th value w
hich lies in group 

         8
<

𝑤𝑤
≤

12 (using the cum
ulative frequency 

Histogram
s 

 FD = Frequency density 
 

𝐹𝐹𝐹𝐹
=

 𝐹𝐹𝐹𝐹𝐹𝐹𝐹𝐹𝐹𝐹𝐹𝐹𝑛𝑛𝐹𝐹𝐹𝐹
𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶 𝑊𝑊

𝑊𝑊𝑊𝑊𝑡𝑡ℎ  
  

Venn Diagram
s  

Notation 
A – all elem

ents in A 
A’ – all elem

ents not in A 
B – all elem

ents in B 
B’ – all elem

ents not in B 
A Ս B – all the elem

ents in A or B or both   
A Ո B – all the elem

ents in both A and B 

Expected outcom
es 

Relative frequency: 𝑓𝑓𝐹𝐹𝐹𝐹𝐹𝐹𝐹𝐹𝐹𝐹𝑛𝑛𝐹𝐹𝐹𝐹 ÷
𝑡𝑡𝑡𝑡𝑡𝑡𝐶𝐶𝐶𝐶 𝑡𝑡𝐹𝐹𝑊𝑊𝐶𝐶𝐶𝐶𝐶𝐶 

 Expected outcom
e = probability x num

ber of trials 
 E.g. A biased spinner is spun 800 tim

es. The 
probabilities is lands on each colour is below

. The 
probability of it landing on red is the sam

e as the 
probability of it landing on green. How

 m
any tim

es 
w

ould you expect yellow
 to com

e up.  
    P(Y) = (1 – 0.48 – 0.2) ÷ 2 = 0.32  ÷ 2 = 0.16 
 Expected yellow

 = 0.16 x 800 = 128 

Tree diagram
s 

           
1. 

Probability that a red counter is picked both 
tim

es      P(RR) = 25  x 25 =
 425  

 
2. 

Probability that the counters are different 
colours = P(RB) + P(BR) = 25  x 35  +

 35  x 25 =
 1225  

 

M
ultiply along the 

branches to find each 
probability. 

  

Inform
ation given: 

90 pupils w
ere 

surveyed 
52 said they ow

ned 
a laptop. 
45 said they ow

ned 
a tablet. 
23 said they ow

ned 
both. 

 

Probability and Statistics - Higher 


