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Your notes

Working with Vectors

Vectors represent amovement of a certain magnitude (size) in a given direction. They are
used throughout mechanics to describe forces and motion

How are Vectors used in Mechanics?
= Vector questions are often embedded in a Mechanics context

= Vectors willmost commonly represent forces, accelerations or velocities, they can also
represent displacement

= Newton’s Second Law F = mais essential

= Rememberthat Fand a (force and acceleration) are vectors, while m (mass)is a
scalar

When a particle is in equilibrium, the vector sum of the forces onitis equal to zero
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THE ARROW SHOWS Your notes
THE DIRECTION

THE LENGTH OF
THE LINE SHOWS
SIZE OR MAGNITUDE

a OR a AB BA

VECTORS CAN BE WRITTEN AS
BOLD OR UNDERLINED LOWERCASE

IF THE START AND END POINTS ARE KNOWN
VECTORS CAN BE WRITTEN IN CAPITALS WITH
AN ARROW ABOVE TO SHOW THE DIRECTION

COLUMN VECTOR i, j UNIT VECTOR

oW PAR i AND | ARE ALL ANSWERS
HEFT/RIGHT PERPENDICULAR SHOULD BE GIVEN
UNIT VECTORS IN i ] FORM

>
m
I
|

= X1+ y]

A UNIT VECTOR MEANS THEY
HAVE A MAGNITUDE OF ONE

HOW FAR

UP/ DOWN
(+) (-)

——=_ |3 R
e.g. AB= _7 =3i—-7]

COLUMN VECTORS SHOULD BE 3 UNITS RIGHT
USED WITHIN WORKING ONLY 7 UNITS DOWN

What is vector notation?
= There are two vector notations usedin Alevel mathematics:

= jandjnotation:iandjare unit vectors (they have magnitude 1) in the positive
horizontal and positive vertical directions respectively
e.g. The vector (-4i + 3j) would mean 4 units in the negative horizontal (x) direction
(i.e.left) and 3 units in the positive vertical (y) direction (i.e. up)

= Columnvectors: Thisis one number written above the other enclosedin brackets,
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e.g. The (column) vector meaning 3 units in the positive horizontal (x) direction (i.e., right) ,
and 2 units in the negative vertical (y) direction (i.e., down) can be written as:
Your notes

3
-2

= |nEdexcellnternational A Level Mechanics you must give your final answer using the i
andjnotation form

= You may use column vectors within your working to make calculations easier
= Rememberto convert your final answer back to the correct form

= Astheyarevectors,iandjare displayed boldin textbooks and online but in handwriting
they would be underlined (iandj)

Calculating Resultant Vectors:
= Addingvectors together gives the resultant vector
= Thevectors canbe placed nose to tail for a diagram of the resultant vector
= Both columnvectors andi, jnotation can be used for calculating resultant vectors
= Rememberto give final answer usingi, jnotation

= Thisis the same when adding force vectors; the resultant force is simply the force
vectors added together

= Forcesinequilibriumhave aresultant force equal to zero

DIAGRAM | COLUMN VECTOR |
3 -2
a b a= b=
/ \ _5) ( ~ )
5 b 3\ [=2) [4
+ = + =
Q Y (—5 7) (2
a+b =1i+2j
VECTOR ADDITION ADD TOP AND
AND SUBTRACTION BOTTOM NUMBERS
\R/EESCL#LJF? il TO GIVE NEW
COLUMN VECTOR
3 +-2 5 1
-5+ 7/ 1|2

[ 1, j NOTATION |

a=8i+j b=0i-3j

a+b=(8i+j) +(9i - 3j)
=(8+ 9+ (1-3)j
=171 - 2j

ADD LIKE
TERMS FOR
i AND j
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Calculating Magnitude and Direction: ,

Pythagorasis used to find the magnitude of a vector. Your notes
= The magnitude of a displacement vectoris the distance
= The magnitude of avelocity vectoris the speed

Trigonometry is used to find the direction of a vector

= Always draw a diagram, theiandjcomponents will be the opposite and adjacent
sides of theright-angled triangle

= Thedirectionis given as the angle the vector makes with the horizontal

You may be asked for the direction as a bearing. The unit vectorjcan be used to
represent north and the unit vectorican be used torepresent east.

= Aunitvectorhas amagnitude of one
= Inthecasewherek>0
If a particle is moving north thenits velocity will have a vector of Kj

if a particle Ais due south of another particle B then the displacement vectorfromBto A
willhave the form -Kj

If a particle is moving east thenits velocity will have a vector of ki

if a particle Ais due west of another particle B then the displacement vectorfromBto A
willhave the form -ki

If the position vectors of two particles have the same jcomponent, then the particle with
the greatericomponent willbe positioned due east of the other

If the position vector of a particle has equaliandjcomponents thenitis positioned due
north - east of the origin

= if aparticle Ais north - east of another particle B then the displacement vector from
Bto Awillhave equaliandjcomponents
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MAGNITUDE ,

« Your notes
lal = Ixi + yjl = M =+ y?

REMEMBER THERE ARE LOTS OF
DIFFERENT WAYS TO REPRESENT

THE SAME VECTOR
MAGNITUDE

lal = XY = ‘[3 =131 - 6]l x_ 3

VECTORS MAGNITUDE IS SOMETIMES a —6j
REFERRED TO AS ITS MODULUS

345 = 6.708... =6.7 (TO 1dp)

YOU CAN IGNORE IF ASKED FOR THE
MINUS SIGN EXACT VALUE LEAVE
YOUR ANSWER IN
SIMPLIFIED SURD FORM

Resolving Vectors:

= Asingle vector canbe broken downintoits parts, orcomponents, that will be
perpendicularto each other

= Resolving avector means writingitin component form (asiandjcomponents)

= Giventhe magnitude and direction of a vectoryou can work out its components and
vice versa

o

Worked Example

Two forces Fy, F act on a particle P. Fy = -7i + 3jand F2 = 4i + 6j.

a) Find the magnitude of the resultant force R acting on the particle.
Leaving your answer as a simplified surd.

Answer:
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a)

Find the resultant force R=F + F

-7 A =3
R=(-7i+3)) + (4i_+6l')=(3)+(6)=(9)=(—3‘L+9i)N

Using column vector notation makes
addition and subtraction easier

Magnitude of R = IRl = (-3 + 9° = Y90 = 310'N

Find magnitude D\j MLeave answer in
using Pythagoras simplified surd form

Magnitude = 3 {10

b) Find the bearing of the resultant force R.

Give your answer to the nearest degree.

Answer:

b)

Draw a sketch of the resultant vector to help calculate
the correct angle:

The bearing is

R = (—3i+9)N
- measured from north

M‘ﬁ units to the left
O units up

lgnore any negatives when

9 calculating the angle

‘tc|n6=?

The bearing is
measured in the
clockwise direction

B =tan(3) = 71.565...
Bearing = 270 + 71.565... = 341.565...

Bearing = 342°

Athird force Fz = si - tj brings the particle into equilibrium.

c) Findsandtandstate the force forFzinterms ofiandj.

Answer:
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F+F+FE=0 —> R+F=0

3 3

(=3i+9j) + (si+t))=0i+0j

&E’Using R from part (q)l
-3 s) (O
o/ "1t/ o

c¢)  Forces in equilibrium have a resultant force equal to zero:

Find the values of s and t
such that the i and |
components add up to zero

Examiner Tips and Tricks

= Whenworking with vectors pay attention to accuracy, leaving magnitude in surd

formorcorrectto 3.s.1.

= |nyourexamyou can’t write in bold so should underline your vector notation

1, SaveMyExams

© 2026 Save My Exams, Ltd.

s

Your notes

Get more and ace your exams at savemyexams.com

8


https://www.savemyexams.com/?utm_source=pdf

