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1. Basic Concept

Scalars and Vectors

IRON



S
What are scalar quantities?

Definition:

A scalar is a physical quantity that 
has magnitude (size) only.

Examples:

▪ Mass (kg), Volume (cm3), Energy (J)



V
What are vector quantities?

Definition:

A vector is a physical quantity that has 
both a magnitude and a direction.

Example:

▪ Force (N), Velocity (ms-1), 
Acceleration (ms-2)



Exercise 1

▪ Finish Table 1.

▪ Classify the following as vectors or scalars in table 1:

–Length, Force, Direction, Height, 
Time, Speed, Temperature, Distance, 
Speed, Energy, Power, Work, Volume, 
Temperature, Mass, Displacement, 
Velocity, Acceleration, Weight, 
Area, Density, Momentum, Pressure…



Scalar Vs. Vector

Scalars Vectors

Yes Magnitud
e Yes

No Direction Yes

A scalar has magnitude only. Definition A vector quantity has magnitude 
and direction.

Distance, Speed, Length, 
Area, Volume, Energy, 

Power, Work, Temperature, 
Pressure, Mass, Density, 

Height

Examples
Displacement, Velocity, 

Acceleration, Momentum, Force 
(e.g. Weight)

Only have to compare the 
magnitude

When 
comparing 

2 values

Have to compare both the 
magnitude and the direction



Vector Diagram

1. Each vector is represented by an 
arrow

1. Magnitude = Length of an arrow

2. Direction = Direction of an arrow

2. 3 ways to represent direction: 
relative direction, compass 
directions, bearing

40° North of West
Drawing Tips: 
The larger scale � the greater 
precision



2. Add and Subtract Coplanar Vectors

Coplanar Vectors: Vectors lying in the same plane



Vectors at a same direction - Add

▪  

Displacement



Vectors at a same direction - Subtract

▪  

Displacement:



The resultant vector is the single vector whose effect 
is the same as the individual vectors acting together.

 

 



3. Resolving Vectors



 

 

 

 

Trigonometric functions

▪  



Resolve into Vertical and Horizontal

▪  

 

 

 

 



 

▪  

 

Force

 

 

 
 



Example: What is the frictional force?

▪  

 

 

  

 
 



Homework: All exercises provided

By next lesson


