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8.1.1 COMPARING DIFFERENCES : VECTOR AND SCALAR

Scalar quantity Vector Quantity
Has magnitude only Has magnitude and direction
Example :
i) Distance
ii) Speed
iii)Mass

Example :
i) Displacement
ii) Velocity
iii)Weight
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8.1.2 VECTOR REPRESENTATIONS
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1) Directed Line Segment

A

B

P

Q

2) Vector Notations

The arrow – direction
The length of line - magnitude

PQ

AB a

b

Initial Point

Terminal Point
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Zero vectors
Vectors that consist of zero magnitude and the direction cannot be determined.
Can be represented as

Negative vectors

Two vectors are the same/equal if both vectors 
consist of same magnitude and same direction, 

Equal vectors

A vector is negative if the vector consist of the 
same magnitude but is moving in the opposite 
direction.

8.1.2 VECTOR REPRESENTATIONS
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Magnitude and Direction

P

Q Magnitude of vector             = 62 + 62

= 72
= 36 × 2

= 6 2 unit

The direction of        is to the Northeast
1 unit

1 unit



8.1.3 PROPERTIES OF SCALAR MULTIPLICATION ON VECTORS

• 8.1  VECTORS

A

B

P

Q

G

DC

H

E F

Conclusion :

(a) 

(b) is in the same direction with        if k > 0

(c) is in the opposite direction with       if k < 0



A

B

P

Q

G

DC

H

E F

Two vectors are parallel if and 
only if one vector is a scalar 
multiple of the other vector

8.1.4 PARALLEL VECTORS
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Conclusion :

(a) Two vectors 𝐴𝐴𝐴𝐴 and 𝐶𝐶𝐶𝐶 are parallel if 

(b) Two vector 𝐶𝐶𝐶𝐶 and 𝐸𝐸𝐸𝐸 are non-parallel if 

• 8.1  VECTORS

8.1.4 PARALLEL VECTORS

LET’S START



Don’t forget me

𝐴𝐴𝐴𝐴 = 𝜆𝜆𝑃𝑃𝑃𝑃

Solution 1: 

EXAMPLE 1 
8.1.4 PARALLEL VECTORS
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Solution 2 : 

EXAMPLE 2 

8.1.4 PARALLEL VECTORS
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Method 1 
Method 2 
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P

Q

R

Condition for P, Q and R are collinear

i) the first vector is a scalar multiple 
of second vector

ii) Both vectors are parallel

iii)    has a common point

P, Q and R are collinear

5

2

3

LET’S START



Don’t forget me

𝑃𝑃𝑃𝑃 = 𝜆𝜆𝑃𝑃𝑃𝑃 // 𝑃𝑃𝑄𝑄 = 𝜆𝜆𝑃𝑃𝑅𝑅
Solution 3: 

EXAMPLE 3 

8.1.4 PARALLEL VECTORS
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Solution 4 : 

EXAMPLE 4

8.1.4 PARALLEL VECTORS
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P

Q

R



CONTENT

• 8.1       VECTORS

• 8.2      ADDITIONAL AND  SUBTRACTION  OF  VECTORS 

• 8.3      VECTORS IN CARTESIAN  PLANE



8.2.1 RESULTANT VECTORS OF TWO NON-PARALLEL VECTORS

• 8.2      ADDITIONAL AND  SUBTRACTION  OF VECTORS 

K L

M

P Q

RS



𝑄𝑄𝑄𝑄 = 𝑄𝑄𝑄𝑄 + 𝑃𝑃𝑃𝑃

𝑄𝑄𝑄𝑄 = −𝑦𝑦 + 𝑥𝑥

𝑇𝑇𝑇𝑇 = 𝑇𝑇𝑇𝑇 + 𝑃𝑃𝑃𝑃

−2𝒙𝒙 + 𝒚𝒚𝑇𝑇𝑇𝑇 =

8.2.1 RESULTANT VECTORS OF TWO NON-PARALLEL VECTORS
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EXAMPLE 5

EXAMPLE 6 

Solution 5: 

Solution 6: 

y

2x

y

x



8.2.1 RESULTANT VECTORS OF TWO NON-PARALLEL VECTORS

• 8.2      ADDITIONAL AND  SUBTRACTION  OF VECTORS 

EXAMPLE 7 

Solution 7: Method 1 

Method 2 
𝒚𝒚

2𝒙𝒙 −2𝒙𝒙 + 𝒚𝒚



8.2.1 RESULTANT VECTORS OF TWO NON-PARALLEL VECTORS
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EXAMPLE 8 

Solution 8a: 4a

b



EXAMPLE 15
8.2.1 RESULTANT VECTORS OF TWO NON-PARALLEL VECTORS
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EXAMPLE 8 

Solution 8c: 

Solution 8b: 



• 8.2      ADDITIONAL AND  SUBTRACTION  OF VECTORS 
8.2.1 RESULTANT VECTORS OF TWO NON-PARALLEL VECTORS

• 8.2      ADDITIONAL AND  SUBTRACTION  OF VECTORS 

EXAMPLE 9 



Solution 9b:  

Solution 9a: 

Solution 9c : 

EXAMPLE 9 

or

2a

2b



8.2.1 RESULTANT VECTORS OF TWO NON-PARALLEL VECTORS
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EXAMPLE 10 

Solution 10a: 

Solution 10b: 



Summary

VECTORS

• 8.1       VECTORS • 8.2      ADDITIONAL AND  
SUBTRACTION  OF VECTORS 

1. What is vector?
2. Notation of vector
3. Zero vector
4. Negative vector
5. Parallel, collinear vector and its 

different
6. Concept of non-linear vector

1. Addition and subtraction of vectors
2. Triangle law
3. Polygon law
4. Parallelogram law
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x

y

• 8.3      VECTORS IN CARTESIAN PLANE

Vector with magnitude 1 unit and parallel 
with x-axis is called vector     and written as

Vector with magnitude 1 unit and parallel 
with y-axis is called vector     and written as

8.3.1 REPRESENTING VECTORS AND DETERMINING 
THE MAGNITUDE OF VECTORS IN CARTESIAN PLANE

1

1



• 8.3      VECTORS IN CARTESIAN PLANE

8.3.1 REPRESENTING VECTORS AND DETERMINING THE 
MAGNITUDE OF VECTORS IN CARTESIAN PLANE

x

A(x, y)

O

y The position vector of point A relative 
to point O is 𝑂𝑂𝑂𝑂

B(4, 3)

EXAMPLE 11 



• 8.3      VECTORS IN CARTESIAN PLANE

8.3.2 DESCRIBE AND DETERMINE THE UNIT VECTOR IN THE 
DIRECTION OF A VECTOR

Unit vector is a vector in the direction of a vector with magnitude of 1 unit

https://www.geogebra.org/m/n7ajbghz


EXAMPLE 12 Solution 12: 

• 8.3      VECTORS IN CARTESIAN PLANE

8.3.2 DESCRIBE AND DETERMINE THE UNIT VECTOR IN THE 
DIRECTION OF A VECTOR

x

y

Q(2, 2)

P(-2, 5)

O



EXAMPLE 13

Solution 13: 

• 8.3      VECTORS IN CARTESIAN PLANE

8.3.2 DESCRIBE AND DETERMINE THE UNIT VECTOR IN THE 
DIRECTION OF A VECTOR

x + y − 2z = ℎ + 4
7 + 4

5 − 2 ℎ
2

= 8 − ℎ
8

x + y − 2z = 10

Find the magnitude 
Use: 𝑟𝑟 = 𝑥𝑥2 + 𝑦𝑦2



EXAMPLE 14

Solution 14: 



EXAMPLE 15

Solution 15: 



Long questions

SECTION A
6< marks < 8 

SECTION B
10 marks

EXAMPLE 16 



EXAMPLE 16a Solution 16a : 

x

y K1

N1

K1



EXAMPLE 16b 

Solution 16b : 

K1

K1 N1

K1



EXAMPLE 17



Solution 17a : 
EXAMPLE 17a

y

hy

12x

N1

N1

N1

K1



Solution 17b : 

12xy

hy

N1

K1

K1

K1

K1

N1



EXAMPLE 18 



EXAMPLE 18a 

Solution 18a (i) : Solution 18a (ii) : 

N1
N1

K1



EXAMPLE 18b Solution 18b(i) : Solution 18b(ii) : 

N1

N1

K1

K1

K1

K1

N1



VECTORS

MIND MAPPING

PARALLEL 
AND 

COLLINEAR

NOT 
PARALLEL 

RESULTANT 
VECTORS

VECTOR IN 
CARTESIAN 

PLANE
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