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Key vocabulary

R
o

u
n

d
in

g The process of replacing a number by 
another number of approximately the 
same value but with fewer digits

Si
gn

if
ic

an
t 

Fi
gu

re

The significant figures of a number are 

the digits which carry meaning (i.e. are 

significant) to the size of the number.

The first significant figure of a number 

cannot be zero.

Er
ro

r 
In

te
rv

al A range of values that a number could 

have taken before being rounded or 

truncated.

1.1 - Rounding

Q: How can you round numbers?

If the digit to the right of the rounding digit is less than 5, round 

down. If the digit to the right of the rounding digit is 5 or more, 

round up.

Q: How can you round 19357 to 3 significant 
figures?

19357 rounded to 3 significant figures is 19400. We need to include 
the two zeros at the end to keep the digits in the same place value 
columns.

Q: How do we estimate a calculation?
Round each number to 1 significant figure
Use your rounded figures to calculate the sum

GCSE Maths

Article 13: Your right to have information.



Key vocabulary

P
e

rc
e

n
ta

g
e A proportion or part per hundred

P
er

ce
n

ta
ge

 
M

u
lt

ip
lie

r The number you multiply a 

quantity by to increase or 

decrease it by a percentage.

R
ev

er
se

 
P

e
rc

e
n

ta
ge

Find the correct percentage 

given in the question, then 

work backwards to find 100%

1.2 - Percentages

How do we express a number as a percentage of 
another number?

Number 1

Number 2
× 100

How do we find a percentage of an amount using a 
calculator?

Amount x percentage ÷ 100

What is simple interest? Interest is calculated as a percentage of the original amount 

borrowed

What is compound interest? Interest is calculated on both the amount borrowed and any 

previous interest

GCSE Maths

Article 13: Your right to have information.



Key vocabulary

R
at

io

A statement of how numbers compare

P
ro

p
o

rt
io

n A statement that links two ratios

Fa
ct

o
rs

Integers that multiply together to get the 

original value

1.3 - Ratio

What does it mean if a ratio is in simplest 

form?

There are no common factors of the parts in the 

ratio except 1 – the numbers are co-prime. The 

parts must be integers

How do we write a ratio as a fraction? Add together the total number of parts – this 

goes in the denominator

The number of parts you want is the numerator

GCSE Maths

Article 28: Your right to learn and go to school.



Key vocabulary

S
im

p
li

fy Grouping and combining similar 

terms

S
u

b
s
ti

tu
te

 

Replace a variable with a 

numerical value. 

C
o

e
ff

ic
ie

n
t A number used to multiply a 

variable

1.4 - Algebra

Q: What are like terms? Terms with the same variable(s) with the same powers

Q: What does factorise mean?
Put into brackets. Look for the Highest Common Factor of 

all the terms. It is the opposite of expanding brackets.

Q: What is a quadratic expression?
An expression where the highest power of the variable 

(e.g. x) is 2.

GCSE Maths

Article 28: Your right to learn and go to school.



1.5 – Sum of Angles

What is the sum of angles on a straight line? 180°

What is the sum of angles around a point? 360°

What is the sum of angles in a triangle? 180°

1.6 – Angles in parallel lines

Alternate angles are _____ Equal

Corresponding angles are _____ Equal

Co-interior (or allied angles) _____ Sum to 180°

GCSE Maths

Article 28: Your right to learn and go to school.

Key vocabulary

A
n

g
le

The amount of turn from one straight line to 

another straight line connected at a point

R
ig

h
t 

a
n

g
le A 90° angle

A
lt

e
rn

a
te

 

A
n

g
le

s

Alternate Angles are a pair of angles on the 

inner side of each of the parallel lines but on 

opposite sides of the transversal.

C
o

rr
e
s
p

o
n

d
in

g
 

A
n

g
le

s

The angles in matching corners  of parallel lines 

are called Corresponding Angles.

C
o

-I
n

te
ri

o
r

A
n

g
le

s

The pairs of angles on one side of the 

transversal but inside the two lines are 

called Co-Interior Angles.

Alternate angles are equal Corresponding angles are equal Co-interior angles sum to 180°



Maths

Key vocabulary

A
x
e
s Two perpendicular, labelled lines on a graph. 

Q
u

a
d

ra
n

t The x- and y-axis divide a coordinate grid into four 

quarters called quadrants

C
o

o
rd

in
a
te

A pair of numbers (x, y). Along the corridor and 

up the stairs.

T
a
b

le
 o

f 

v
a
lu

e
s

A table we use to plot a graph. It contains values 

of x to substitute into the equation to work out 

the value of y.

G
ra

d
ie

n
t How steep a line is. The gradient can be positive 

(sloping upwards) or negative (sloping 

downwards). 

Y
-i

n
te

rc
e
p

t

Where the graph crosses the y-axis. The x-value 

if 0.

Article 13: Your right to have information.

1.7 – Axes

Is the x-axis horizontal or vertical? Horizontal (across)

Is the y-axis horizontal or vertical? Vertical (up/down)

What is the origin? (0,0) on the graph

1.8 – Straight Lines

What does the line x = a look like? A vertical line through the x-axis at a

What does the line y = b look like? A horizontal line through the y-axis at b

1.9 – Equation of a Straight Line

What is the general equation of a 

straight line?

𝒚 = 𝒎𝒙 + 𝒄

where 𝒎 is the gradient and 𝑐 is the y-

intercept.

How do you calculate the 

gradient?

𝑪𝒉𝒂𝒏𝒈𝒆 𝒊𝒏 𝒚

𝑪𝒉𝒂𝒏𝒈𝒆 𝒊𝒏 𝒙
=
𝑹𝒊𝒔𝒆

𝑹𝒖𝒏
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Key vocabulary

M
e
a
n A calculated "central" value of a set of numbers.

M
e
d

ia
n

The "middle" value

M
o

d
e

The mode is simply the number which 

appears most often.

R
a
n

g
e

The Range is the difference between the lowest 

and highest values.

Article 13: Your right to have information.

2 – Averages

How do we find the mean?
Add up all the values. Divide by how 

many values there are.

How do we find the median?
Put the values in order. Locate the 

middle value

How do we find the mode? The value that occurs most often

How do we find the range? Biggest value – smallest value

Q: What is the mean of these numbers?

6, 11, 7

1.) Add the numbers: 6 + 11 + 7 = 24

2.) Divide by how many numbers (there are three numbers)  24/3 = 8

Q: Find the median of 12, 3 and 5

Put them in order: 3, 5, 12

The middle number is 5, so the median is 5.

Q: Find the mode from the following: 6, 3, 9, 6, 6, 5, 9, 3

The mode is 6 as it appears the most often. 

Q: Find the range from 4, 6, 9, 3, 7

The range is 9 – 3 = 6 
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Key vocabulary

P
ro

b
a
b

il
it

y How likely an event is to occur

E
v

e
n

t 
o

r 

O
u

tc
o

m
e A possible result of an experiment or trial

M
u

tu
a
ll
y
 

E
x
c
lu

s
iv

e Events that cannot happen at the same time.

E
x
h

a
u

s
ti

v
e Events that cover all possible outcomes. The sum 

of the probabilities is 1

S
a
m

p
le

 

S
p

a
c
e

All the possible outcomes for one or more events

In
d

e
p

e
n

d

-e
n

t

E
v

e
n

ts

If one event happening has no effect on the 

probability of the other happening

Article 13: Your right to have information.

2.1 – Probability

What values can probability take?
A value between 0 and 1. It can be a 

fraction, decimal or percentage

What does it mean if an event is 

certain?

It will definitely happen. The probability 

of the event is 1

What does it mean if an event is 

impossible?

It will definitely not happen. The 

probability of the event is 0.

2.2 – Sample Space

What does frequency mean?
The number of times an event or value 

occurs

What is relative frequency?

In an experiment, how often something 

happens as a proportion of the number 

of trials. Also called experimental 

probability

2.3 – Independent Events

What is the AND rule?
For independent events A and B, P(A and 

B) = P(A) x P(B)

What is the OR rule?
For mutually exclusive events A and B, 

P(A or B) = P(A) + P(B)



GCSE Maths

Boxplots

Boxplots

Key vocabulary

R
an

ge

Gives you the 

spread of data and 

is found by biggest 

value subtract the  

smallest value.

Q
u

an
ti

ta
ti

ve
 d

at
a

Data categorized by 

numbers – it can be 

discrete or 

continuous

M
o

d
e

The value that 

occurs most often.

P
ri

m
ar

y 
d

at
a Data you collect 

yourself.

Se
co

n
d

ar
y 

d
at

a Data collected by 

someone else.

A box plot shows a visual representation of 

the median an quartiles of a set of data

To draw a box plot, the following information 

is needed: 

• Minimum value

• Lower quartile

• Median

• Upper quartile 

• Maximum value

Draw a boxplot for this information and find 

the interquartile range and range 

Draw your own scale depending on the 

values, in this box plot each little plots means 

1 unit 

Article 12: Your right to say what you think should happen and be listened to.
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Cumulative Frequency – Plotting the Graph 

12
42
70
92
100

Start with 12 and add the 

previous number for the 

next number 

Plot the upper class boundary with the cumulative 

frequency. The upper class boundaries for this table are 30, 

40, 50, 60 and 70.

Cumulative Frequency – Finding the Median and IQR

Half the total cumulative 

frequency, go across and down

80 ÷ 2 = 40 (across and down)

Median = 6.3

Interquartile range = Upper Quartile – Lower 
Quartile

LQ = Total CF ÷ 4 (go across and down) = 4.4
UQ = (Total CF ÷ 4) × 3 (go across and down) = 7.6 

Interquartile range = 7.6 – 4.4 = 3.2 minutes

Key vocabulary

C
u

m
u

la
ti

ve

Adding the 
previous number 
to get the next 
number. 

Fr
e

q
u

en
cy

How many times 
something occurs 
or the amount of 
something.

Q
u

ar
ti

le A statistic which 
we get by dividing 
the number of 
data points by 4.

M
e

d
ia

n The middle value.

R
an

ge

Accurately 
measures the 
spread of the 
data. Found by 
subtracting the 
upper quartile by 
the lower 
quartile.

Article 3: Everyone who works with children 

should  always do what is best for each child. 
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Arcs

Sectors

Formula for Arc Length

=
𝐴𝑛𝑔𝑙𝑒

360
× 2𝜋𝑟

=
60

360
× 2 × 𝜋 × 12

=
1

6
× 24𝜋

= 4𝜋
= 𝟏𝟐. 𝟓𝟔𝟔𝒄𝒎

Formula for Arc Length

=
𝐴𝑛𝑔𝑙𝑒

360
× 𝜋 × 𝑟2

=
80

360
× 2 × 𝜋 × 72

= 𝟑𝟒. 𝟐𝟏 𝐜𝐦𝟐

Key vocabulary

A
n

gl
e

Measure of a turn, units 
are in degrees. 

Se
ct

o
r

A sector of a circle is a 
pie-shaped part of 
a circle made of 
the arc along with its 
two radii.

A
rc

 L
en

gt
h The distance along the 

arc (part of the 
circumference of a 
circle, or of any curve).

M
in

o
r 

A
rc An arc whose measure is 

more than 180 
degrees is called a minor 
arc.

M
aj

o
r 

A
rc

An arc whose measure is 
less than 180 degrees is 
called a minor arc.

Article 3: Everyone who works with children should  always do what is best for each child. 
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Trigonometry – Missing Side Key vocabulary

Fa
ct

o
rs

A factor is a number 
that divides into 
another number 
exactly and without 
leaving a remainder.

H
yp

o
te

n
u

se

The longer side of the 
right angle triangle. It 
is opposite the right 
angle.

A
d

ja
ce

n
t The side in between 

the right angle and the 
given angle.

O
p

p
o

si
te

 S
id

e The side opposite the 
given angle.

Th
et

a

Greek letter which 
represents the angle Multiply when 

the unknown 
is on the top

Divide when the 
unknown is on the 

bottom

Article 3: Everyone who works with children should  always do what is best for each child. 
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Factorising Quadratic Equations

A quadratic equation is any equation written in the form: When a = 1

When a ≠ 1

Key vocabulary

Ex
p

re
ss

io
n

An expression that contains a 
minimum of 2 terms with at-
least one operation in between.

C
o

e
ff

ic
ie

n
t 

A number placed before variable 
(letter) in an algebraic expression 
(e.g. coefficient of x in 4x is 4).

Q
u

ad
ra

ti
c An equation containing terms up 

to 𝑥2

Eq
u

at
io

n

An expression equating to a 
number or another expression 
connected by an equals sign.

Fa
ct

o
ri

si
n

g The reverse of ‘expanding 
brackets’. We  do this by taking 
out what is common.

1. Write down a, b, c 

2. Find factors of c that make b

3. Put them into brackets
Factorise 

a = 1    b = 9     c = 14
1 14 

2 7

Numbers that 

multiply to 

get14 but add 

to get 9

= (x + 2 )(x + 7)

Factorise

a = 2    b = 5     c = 2

= (2x + 1 )(2x + 4)

1. Write down a, b, c 

2. Find factors of ac that 

make b

3. Put them into brackets

4.     Simplify one of the brackets

ac = 4
1 4

2 2

= (2x + 1 )(x + 2) Numbers that 

multiply to get 

4 but add to 

get 5

Article 19: You should not be harmed and should be looked after and kept safe.



Key vocabulary

C
o

n
g

ru
e
n

t 

s
h

a
p

e
s

Shapes that are identical with 

each other, possibly with 

rotation,  reflection or translation.

S
im

il
a
r 

s
h

a
p

e
s Shapes that are (proportionally) 

magnifying or contracting from 

each other, possibly with rotation  

reflection or translation.

S
c
a
le

 

fa
c
to

r A number (ratio) that the 

lengths of similar shapes are 

related (via times/divide).

C
o

rr
e
s
p

o
n

d
in

g
 

s
id

e
s
/a

n
g

le
s For congruent/similar shapes, 

the sides/angles taking the same 

positions after orienting the 

shapes to overlap.

Proving (showing) congruence or similarity of triangles

Q: What are the four ways to prove two triangles 

are congruent? How can you show two triangles are congruent?

Ans:

𝐴𝐵 = 𝐸𝐷
𝐴𝐶 = 𝐸𝐹
𝐵𝐶 = 𝐷𝐹
∆𝐴𝐵𝐶 ≅ ∆𝐸𝐷𝐹 (𝑆𝑆𝑆)

Ans: SSS, SAS, AAS, RHS

Q: What are the three ways to prove two triangles 

are similar?

Ans: AA; two pair of sides in ratio with same 

interior angle; three sides in ratio.

How to show two triangles are similar?

Ans: 
𝐷𝐹

𝐴𝐶
=

7

14
=

1

2
;
𝐸𝐹

𝐵𝐶
=

6

12
=

1

2
; 
𝐷𝐸

𝐴𝐵
=

9

18
=

1

2
.

𝐷𝐹

𝐴𝐶
=

𝐸𝐹

𝐵𝐶
=

𝐷𝐸

𝐴𝐵

∆𝐴𝐵𝐶~ ∆𝐸𝐷𝐹 (3 sides proportional)

Using congruence: The two triangles are congruent (by 

ASA). Find a and b.

Answer: a=7; b=6. (Corresponding sides)

GCSE Maths Higher

Article 13: Your right to have information.

Congruent/similar shapes



Key vocabulary

C
o

n
g

ru
e

n
t 

s
h

a
p

e
s

Shapes that are identical with 

each other, possibly with 

rotation,  reflection or translation.

S
im

il
a
r 

s
h

a
p

e
s

Shapes that are (proportionally) 

magnifying or contracting from 

each other, possibly with rotation  

reflection or translation.

S
c
a
le

 f
a
c
to

r A number (ratio) that the 

lengths of similar shapes are 

related (via times/divide).

A
re

a
/v

o
lu

m
e

 

ra
ti

o

The multiplier applied for similar 

shapes to find the area/volume.

Using with area ratio and volume ratio

Area Ratio = (scale factor)2 Volume Ratio = (scale factor)3

GCSE Maths Higher

Using similarity

To work out unknown lengths when shapes are 

similar.

Ans: Scale factor = 18/15 = 1.2 hence 

? = 10 x 1.2 = 12.

To set up equations:

Two triangles are

similar. Find x.

Ans:

Scale factor = 8/5

= 1.6 hence

1.6 =
𝑥+7

7
.

Congruent/similar shapes

Article 13: Your right to have information.



Key vocabulary

S
im

u
lt

a
n

e
o

u
s
 e

q
u

a
ti

o
n

s Two or more 

equations that is 

correct at the same 

time. The letter(s) 

shared between 

equations have to 

take the same value.

M
e
th

o
d

 o
f 

e
li
m

in
a
ti

o
n

The process to get rid 

of one (or more) 

unknown in an 

equation by 

adding/subtracting 

some multiples 

S
u

b
s
ti

tu
te

Replacing (all 

occurrence of) a letter 

in an expression or 

equation by an 

expression (can be a 

number)

Simultaneous Equations

Q: What is solving a set of simultaneous equations? Given the graph 

𝑦 = 𝑥2 + 𝑥, 

draw a line on the graph

to solve 2 = 𝑥2 + 𝑥.

Ans: The substitution 

needed is 𝑦 = 2.

Hence we draw the line.

The x-coordinates of the 

intersection show that

𝑥 = −2 𝑜𝑟 𝑥 = 1.

Ans: Solving means working out ALL the unknowns in a set 

of equations.

Q: What is the link of equations to graphs?

Ans: Equations in x and y are graphs on the coordinate 

plane. Solving simultaneous equations is finding the point 

of intersections. The x and y coordinates are the solutions 

of the simultaneous equations.

Solving by algebra: Elimination and substitution
Solve the following by elimination:

--①
--②

①-②:                     2𝑥 = −4
𝑥 = −2

Sub. 𝑥 = −2 into ①
5 −2 + 4𝑦 = 4
−10 + 4𝑦 = 4

4𝑦 = 14
𝑦 = 14/4

Solve the following by substitution:

𝑦 = 𝑥 + 2 --①
𝑥 + y = −8 --②

Sub.① into ②:  𝑥 + (𝑥 + 2) = −8
2𝑥 + 2 = −8
2𝑥 = −10
𝑥 = −5

Sub. 𝑥 = −5 into ①
𝑦 = −5 + 2

𝑦 = −3

GCSE Maths Higher

Article 28: Your right to learn and go to school.



Key vocabulary

h
is

to
g

ra
m Histogram is a chart showing 

frequency distribution against 

the classes of data.

F
re

q
u

e
n

c
y
 d

is
tr

ib
u

ti
o

n The average frequency of a data 

is recorded within a class.

C
la

s
s
 w

id
th

The range of the class. 

Calculated by maximum value of 

the class subtracted by minimum 

value of the class.

Frequency distribution
Q: When do we need to use a histogram? Complete the table.

Answer:

Ans: We use a histogram when the class width 

given is uneven.

Q: How do we relate frequency distribution, 

frequency and class width?

Ans: Frequency Distribution = 
Frequency
class width

Working with histograms

Draw a histogram for the completed table on 

above right.                                           

Ans:

Frequency Distribution

Time (second)

Using the histogram, complete the frequency table.

Answer:

GCSE Maths Higher
Histograms

Article 28: Your right to learn and go to school.



Key vocabulary

In
p

u
t The value(s) required to put into 

a function to give an output.  

O
u

tp
u

t A number generated by the 

function as the result of the 

function.

R
o

o
ts

The (possible) value of input 

when the output is zero.

In
v

e
rs

e
 f

u
n

c
ti

o
n Given an one-variable function, 

its inverse is another function, 

when the original output is put 

into the function, the original 

input is given as the result.

It
e
ra

ti
o

n

The output of a function 

(process) is fed back to the 

function again to obtain a 

sequence of numbers.

It
e

ra
ti

v
e
 

fo
rm

u
la

A formula that a new term is 

generated by the known term in 

a designated way.

Definition and application

Q: What is a function? Given 𝑓 𝑥 = 2𝑥 + 1,𝑔 𝑥 = 𝑥2 + 5, work out

a) 𝑔 −3 , b) 𝑓(3𝑡) b) 𝑓𝑔(𝑥), c) 𝑔𝑓(4), d) 𝑓𝑓(𝑥), e) 𝑓−1(𝑥).
Ans:

a) 𝑔 −3 = −3 2 + 5 = 9 + 5 = 14
b) 𝑓 3𝑡 = 2 3𝑡 + 1 = 6𝑡 + 1
c) 𝑓𝑔 𝑥 = 2 𝑥2 + 5 + 1 = 2𝑥2 + 11
d) 𝑔𝑓 4 = 2(4) + 1 2 + 5 = 92 + 5 = 86
e) 𝑓2 𝑥 = 2 2𝑥 + 1 + 1 = 4𝑥 + 3

f) Rearrange x as subject gives 𝑥 =
𝑦−1

2
. Hence 

𝑓−1 𝑦 =
𝑦−1

2
. Writing using x as input, 𝑓−1 𝑥 =

𝑥−1

2
.

Ans: A function is a process that will generate a 

definite output when all required input is given.

Q: How do we present a function?

Ans: First name the function by a symbol, then 

list out all required inputs using letters. Then 

indicate how to work the output using the input.

Iteration

Given the equation 𝑥3 − 8𝑥 − 3 = 0.

a) Show that there is a root between -1 and 0.

b) Show that the equation can be represented by 

iterative formula 𝑥𝑛+1 =
𝑥𝑛

3−3

8
.

c) Using 𝑥1 = −1, find 𝑥2 and 𝑥3.

d) Find the root of 𝑥3 − 8𝑥 − 3 = 0 correct to 2dp.

Ans: Write 𝑓 𝑥 = 𝑥3 − 8𝑥 − 3.
a) 𝑓 −1 = −1 + 8 − 3 = 4; 𝑓 0 = −3. Since they 

are of different signs and 𝑓 𝑥 is continuous, there 

is a root between -1 and 0.

b) 𝑥3 − 8𝑥 − 3 = 0 can be written as 𝑥 =
𝑥3−3

8
.

c) 𝑥2 =
−13−3

8
= −

1

2
, 𝑥3 =

−
1

2

3
−3

8
= −

25

64
= −0.391.

d) 𝑥4 =
−
25

64

3
−3

8
= −0.382; 𝑥5 =

−0.3823−3

8
= −0.382.

The root of 𝑓 𝑥 = 0 is -0.38, correct to 2dp.

GCSE Maths Higher

Article 28: Your right to learn and go to school.

Functions



Key vocabulary

c
o

n
v

e
rg

e When an iterative function is 

getting nearer and nearer to a 

certain number while iterating, 

we say the function (or the 

sequence generated) converges.

G
ra

p
h

 

tr
a
n

s
fo

rm
a
ti

o
n

Transform (translate, reflect or 

enlarge) a graph on a coordinate 

plane. This corresponds to 

transforming a function by 

manipulating the input and/or 

output.

C
u

b
ic

 

g
ra

p
h

s Graphs with the form 

𝑦 = 𝑎𝑥3 + 𝑏𝑥2 + 𝑐𝑥 + 𝑑, where 

a,b,c,d are numbers.

R
e
c
ip

ro
c
a
l 
g

ra
p

h
s Graphs with the form 𝑦 =

𝑘

𝑥
, 

where k is a number. The 

equation is sometimes written as 

𝑥𝑦 = 𝑘. Such relation between x 

and y is also known as inversely 

proportional.
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Transformation of graphs

Q: What is a transformation of graphs? The blue line represents 𝑦 = 𝑓(𝑥). Write down the 

equation for the other coloured graphs.

Ans: 

Green: 

𝑦 = 2𝑓 𝑥
Red: 

𝑦 = 𝑓 𝑥 − 1
Purple:

𝑦 = 𝑓 𝑥 + 3
Orange:

𝑦 = −𝑓(𝑥)

Ans: Given a graph of a function y = 𝑓 𝑥 , we can 

draw the graph related to similar functions by moving 

the graph suitably.

Q: What are the steps to transform a function?

Ans: Always rearrange y as subject. Add/subtract is 

translating the graphs; Times/divide is magnifying the 

graphs with respect to the axes. Inside the function 

bracket is to move against on the x-direction. Outside 

bracket is to move for on the y-direction.

The blue line represents 𝑦 = 𝑓(𝑥). (In fact, the same 

function as above.) Write down the equation for the 

other coloured graphs.

Ans: 

Green: 

𝑦 = 𝑓 𝑥 − 1
Red: 

𝑦 = 𝑓 𝑥 + 1
Purple:

𝑦 = 𝑓
1

2
𝑥

Orange: 

𝑦 = 𝑓 −𝑥

Shapes of other graphs
Name the type of function for the following graphs:
a)                                                 b)

Ans: Cubic graph                            Ans: Reciprocal graph
(This graph is 𝑦 = 𝑥3.)              (With asymptotes 𝑦 = 0

and 𝑥 = 0, graph is 𝑦 =
1

𝑥
.)

Functions



Key vocabulary

v
e
c
to

r

A vector describes a move. It 

has a ‘magnitude’ (size, length) 

and a direction. A scalar has 

only size, no direction.

s
c
a
la

r A scalar is a number, it only has 

a magnitude, but no direction.

C
o

lu
m

n
 v

e
c
to

r

A column of scalars use to 

represent a vector. The top 

number is x-component for 

horizontal or east-west direction; 

Second number is y-component 

for vertical or north-south 

direction.

R
e
s
u

lt
a
n

t 

v
e
c
to

r

The sum of two or more vectors 

added together.

P
a
ra

ll
e
l 
v

e
c
to

r Two vectors with the same 

direction. In math terms, one 

vector is equal to the scalar 

multiple of the other vector.

Definitions and operations
Q: How do we name a vector? Given 𝐴𝐵 =

3
2

, 𝐵𝐶 =
1
−1

, 𝐶𝐷 =
−2
2

. Find 

a) 𝐴𝐵 + 𝐶𝐷;                  b) 2𝐵𝐶; c) 𝐴𝐶;

Ans:

a) 𝐴𝐵 + 𝐶𝐷 =
3
2

+
−2
2

=
1
4

b)     3𝐵𝐶 =
3 × 1
3 × −1

=
3
−3

c)      𝐴𝐶 = 𝐴𝐵 + 𝐵𝐶 =
3
2

+
1
−1

=
4
1

Ans: By type in bold (a), writing with underline (a), 

or indicating start and end with arrow on top (𝐴𝐵).

Q: How do we present a vector?

Ans: Draw an arrow on a paper, or use column 

vector.

Techniques using vectors

Given as diagram,

a) Express 𝐴𝐵 in terms of 

a and b.

b) Given that AP:PB = 3:1,

find 𝑂𝑃 in terms of a and b.

Ans:

a) 𝐴𝐵 = 𝐴𝑂 + 𝑂𝐵 = −𝐴𝑂 + 𝑂𝐵 = b− a.

b) 𝐴𝑃 =
3

3+1
𝐴𝐵 =

3

3+1
(b− a);

𝑂𝑃 = 𝑂𝐴 + 𝐴𝑃 = a+
3

3 + 1
(b− a) =

3b+ a

3 + 1

Given CN=2AB

BM:MC = 1:2

𝐴𝐵 = b

𝐵𝑀 = a

Show that AMN 

is a straight line.

Ans:

𝐴𝑀 = 𝐴𝐵 + 𝐵𝑀 = b+ a; 𝑀𝐶 = 2𝐵𝑀 = a

Since CN parallel to AB  𝐶𝑁 = 𝑘𝐴𝐵. Since CN=2AB, k=2. 

𝑀𝑁 = 𝑀𝐶 + 𝐶𝑁 = 2b+ 2a = 2𝐴𝑀
AM and MN is parallel (and share M) hence is a straight 

line.
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