
Module 2 Foundations in Physics



You are here!



2.3 Nature of Quantities



What are 
scalar and 

vector 
quantities?



Scalar & Vector Quantities

• Scalar Quantities

– Have magnitude (size) but not direction

– Eg. Density, Temperature, Power, Distance, Speed.

• Vector Quantities

– Have magnitude (size) AND direction

– Eg. Velocity, Force, Current, Displacement, 
Acceleration.



Scalar Quantities

• Can be added/subtracted just like ordinary 
numbers.

– TAKE CARE to make sure the units are the same 
though.

• 23s + 4kg is meaningless.

• Can be multiplied/divided to produce another 
scalar quantity.

– TAKE CARE to multiply/divide the units as well.



Some examples:

• Masses of 23kg and 12kg can be added to give 
a total of 35kg.

• 12J of energy are transferred over 24s. The 
power of the system is 12J/24s = 0.5Js-1 =0.5w.

– NOTE the units have to be correctly divided as 
well.



Vector Quantities

• Have direction as well as magnitude.

– Eg. Force – you need to know which direction the 
force is acting.

– Eg. Displacement – you need to know in which 
direction an object has travelled.

• When adding vectors we need to also add the 
directions.





How to represent vectors

• The easiest way is to represent them as 
arrows.

– Length of the arrow indicates magnitude.

– Direction of the arrow shows direction of vector.

10km

This arrow 
represents a 
displacement vector 
for an object moving 
10km north.

How would we show the 
object moving 5km south?

What would the total 
displacement be?

What about the total 
distance travelled?



Adding Vectors

• The resultant of two vectors can be shown 
easily using these representations:

Adding forces A + B 
gives a resultant force 
of C.

Adding velocities D + E 
gives a resultant 
velocity of F.

Adding displacements G 
+ H gives a resultant 
displacement of I.



Subtracting Vectors

If vector A + B = C

A

B

A+B

vector A minus vector  B 
can be shown if you add 
minus B to A.

A

-B

A-B



Calculating the resultant of 
perpendicular vectors

• When vectors are arranged at right 
angles to each other, the vector 
triangle is a right angled triangle.
– Pythagoras and trigonometry can 

therefore be used to calculate the 
resultant.

AB2 + BC2 = AC2



Draw vector diagrams to show the 
resultant velocities of the 4 points on 

the wheel (A, B, C & D)



Answers

A 5 5 Resultant = 0 ms-1

B
5

5

Resultant = 7.1 ms-1

7.1

B
5

5

Resultant = 7.1 ms-17.1

C 5 5
Resultant = 10 ms-1



Resolving Vectors

• The opposite process 
to producing a 
resultant vector from 
perpendicular 
vectors.

• ie. Creating two 
perpendicular 
vectors from a single 
vector.



What 
techniques can I 

use to find a 
resultant 
vector?



What is the magnitude and direction 
of the resultant?

Three possible methods:
1. Draw a scale diagram

• Use a protractor
2. Use the cosine and sine 

rules.
• Remember these?

3. Resolve both vectors 
into x and y directions 
then add up the x 
coordinates and then 
the y coordinates.

𝑎2 = 𝑏2 + 𝑐2 − 2𝑏𝑐 cos𝐴

𝑎

sin𝐴
=

𝑏

sin 𝐵
=

𝑐

sin 𝐶



Geek Joke:

• What do you get if you cross a mosquito and a 
rock climber?

• Nothing – you cannot multiply a vector with a 
scalar.



2.3 Nature of Quantities (review)



(4 marks)




