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Vectors
Vectors have magnitude and direction. [Scalars have only magnitude.]

Example of vectors: velocity, distance
Example of scalars: speed, displacement

Equal vectors are any 2 vectors that have the same magnitude and same direction.
Negative vector of a, denoted by —a , it has the same magnitude as a but in the opposite
direction.

Zero vector (or null vector) denoted by 0, it has zero magnitude.

(Note: Vectors are written in bold, however in writing, we “bold” these vectors using a wave

symbol below it. Example a, is written like this “a ”.
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Exercise 1

1. (@) Name all the equal vectors of

() 1 (i) A (iii) H1
(iv) BC (v) AK (vi) LB

(b) Name all the negative vector of
(i) JH (ii) AB (ili) AT
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Column Vector
A vector can be written in a column vector.
Example:
AB = (;) means 2 units parallel to the x —axis and 3 units parallel to the y —axis. CD = (_21)
means -1 units parallel to the x —axis and 2 units parallel to the y —axis.
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Exercise 2
1. Can you try drawing the following vectors?
(a) 4B = (4), (b) CD = (_2), (c) EF = ( 0 ) AB = (_1),
2. Can you write their negative vectors using column vectors?
(a) AB = (4), (b) CD = (_2), (c) EF = ( 0 ) AB = (_1),
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Magnitude
If AB = (;) then the magnitude of AB denoted by|ﬁ|, is equal to \/x% + y2
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Exercise 3

1. Find the magnitude of each of the following vectors, leaving the answer in square root form
where necessary.
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2. Given thata = ( 0

) andb = ( ) where s is positive, find the value of s such that |a| = |b]|.

3. Giventhat AB = (_25) and CD = (_299) find

(a) LTB], giving your answer correct to 2 significant figures.
(b) the positive value of p if [CD| = 3]4B|.
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Scalar Vectors
|ka|=]k]|.|a| wherekis a scalar

If kK > 0 = ka and a have the same direction
If kK < 0 = ka and a have opposite directions

Example:

— (-4 1 — 1 —

IfPQ = , find—P d —QP.
3 (Sj 156 and 10

Solution:

1= 1(-4) (-2
z"Q‘z(sJ‘m
1

— 1

ZQPZE(—%) [since @z—?d]

Exercise 4

—4
(a) 3a — 2¢ (b)2a—3c (c)2a+ b —3c (d)4a+b—-c

1. Ifa= (_75} b :[ 2 ] and c= @] , find the column vector for each of the following:

— 6)— (—-12 — 5
2. If AB:[IZ}CD:[ 3 j and EF:[ 15}, evaluate the following:

(a);AB (b) AB + 2CD (c)3CD + 2EF — AB (d)s AB — 3 CD — 2 EF
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Parallel Vectors
When two vectors can be expressed as a scalar vector, we write a = kb where k is a scalar, it
also means that
(i) ais parallel to b
(i) la| = k |b|

Example:

= (E)man=()

We can write,

We can note 2 things about b = 24,
Firstly, b is parallel to a and secondly, the magnitude of b is 2 times of a

Example:

3 u
Given that[ 6) and [24J are parallel vectors, find the value of u.
Solution:

Exercise 5

1. State which of the following pairs of vectors are parallel, if they are, write them in the form a = kb

Lol o310 ol
o (7)) o) goib

8 2
2. Given that( 4} and ( Jare parallel vectors, find the value of p.
- p
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Addition of Vectors
Using the triangular law of vector addition

Q b R

c Note: Q is a common point that connects
P the vectors together

OR
Using the parallelogram law of vector addition

Subtraction of Vectors
Subtraction of vectors can be treated as addition of negative vectors

For example
a—b=a + (-b)

PG -RQ = PO+ (RQ)
=PQ + QR
= PR
Exercise 6

1. Express in terms of a single vector the sum of the vectors.

(@) VZ + ZX = (b) YW + WX =
(c)YZ + ZX = (d) YW + WZ
(e) VW + YW + WX = HXW+WZ+ZV +VY =

2. Simplify the following

(a) PS+ SR = (b) @S + PQ
(c) PR + RQ + QS (d) PQ+ QR+ RP =
(¢) PR— SR = ()RQ + QS — PS =
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3. Find for each of the following equations a vector which can replace u.
(@) DX +u=0 b)DA+AB+u=0
(c)AD +DC + (-XC) = u d)AX + (-DX) =u
(e)AD + (-CD) =u f)AB + BC + (-AC) = u

Position Vectors

When given a coordinate A(2,3) means that it can be represented in a position vector 04 = (g)

Example
Given the coordinate of A(2,4) and B (—1, 3), find AB

Solution

We are given 04 = (i) and OB = (_31)

= 13)
- (—1)
Example
Find the coordinates of D if AD = (_42) and A (—1,1)

Solution

BRI
- (—31)

Therefore the coordinates of D is (3,—1)
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Now let us apply what you have learn to solve more complicated questions!

Example 1

In the diagram, HIJK is a parallelogram M is the mid-point of Hl and N is on KJ such that KJ = 3
KN. Given that HK = a and HM = 2b express in terms of aand b

(a)MJ b)JN c)NM K N |
a
H- 2 M |
Example 2

ABCD is a parallelogram with M as the mid-point of BC. IfAB=uand AD= v, express in terms

of u and/orv

(a) CM (b)DB (c) AM (d) MD
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