
Types of Forces
IB PHYSICS - FORCES



Types of Forces | Weight

Fg = m × g        
Fg → Force of Gravity (weight) [N]

m → mass [kg]

g → Gravitational field strength → 9.8 N kg-1
On Earth’s Surface
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Mass vs Weight

Mass

Weight

Amount of matter

Force due to gravity

Metric Units

Mass

Weight

kg

N



Types of Forces | Weight

What is your weight in Newtons?

What is your mass in kilograms?   (1 kg = 2.2 lbs)

𝑚 = 165 lbs ×
1 kg

2.2 lbs
= 𝟕𝟓 𝐤𝐠

𝐹𝑔 = 𝑚𝑔 = (75)(9.81) = 𝟕𝟑𝟔 𝐍



Types of Forces | Tension

100 N

FT

*Always pulls in 

the direction of 

the rope or chain



Types of Forces | Normal Force

Normal Force

“Normal” is a mathematical term 
that means “perpendicular to”

FN

Fg
FpushFN



Types of Forces | Normal Force

FN

Fg

*Always perpendicular to the 

surface applying the force



Normal Force Depends on Scenario

5 kg 5 kg

FT = 20 N
FN = Fg = 49 N

Fg = 5 × 9.8

Fg = 49 N

FN = Fg – FT

FN = 49 – 20 

FN = 29 N

Fg = 5 × 9.8

Fg = 49 N



Elastic Restoring Force 

Fnet

Restoring Force
Always toward equilibrium

–

+



Varying Elastic Force

F

F

F

When you pull a spring 

or elastic band, the 

restoring force 

increases the longer it’s 

stretched



Plotting a Varying Force

How can you graph 

the force of a spring?

10 m

40 N

F

F

F



Hooke’s Law

When a spring is stretched, there is a 

restoring force that is proportional to the 

displacement.

*The spring constant k is a 
property of the spring

F

F

F

x

FH = -kx

k → [N m-1]

FH

FH

FH
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Force and Displacement

Hooke’s Law:  F = -kx

+x

-x

-F

+F

Force is opposite to the displacement

Fnet

–

+



Try this…

A block with a mass of 2 kg is suspended 

from a spring and produces the 

displacement shown. What is the spring 

constant?  

2 kg

𝐹𝐻 = −𝑘𝑥
19.6 N = −𝑘(−4 m)

𝒌 = 𝟒. 𝟗 𝐍𝐦−𝟏

1 m

2 m

3 m

4 m

5 m

6 m

7 m

8 m

𝐹𝑔 = 𝑚𝑔 = (2)(9.8)

𝐹𝑔 = 19.6 N

𝑥 = −4 m



Putting it all Together

8 kg

48°

*spring stretched 3 m

FT

Fg

48°

FH

Fg

FH

FTy

FTx

FT

48°

FTy

FTx

FTy = Fg

Fg = mg

FTx = 78.4tan(48°)

FH = FTx

FH = -kx

87.1 = -k(-3)

k = 29 N/m

What is the spring 

constant k?

= (8)(9.8) = 78.4 N 

= 78.4 N

= 87.1 N 

= 87.1 N 



Lesson Takeaways

❑ I can calculate the weight of an object

❑ I can describe the difference between mass and weight

❑ I can use a diagram to identify the direction of tension and normal 

forces

❑ I can draw a free body diagram with weight, normal force, friction, 

and any other forces

❑ I can describe how the stretch of a spring and its elastic force are 

related by a spring constant

❑ I can calculate spring constant through an equation or Force vs 

Distance graph

❑ I can explain how the direction of an elastic force is related to the 

deflection of the spring
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