
Moments
TOPIC 5: FORCES

Using Models

Wave Model 
of Light

Ek = ½ m v2

A moment is the 
turning effect 

of a force
Equilibrium

Clockwise moments 
= Anticlockwise moments

M = F d

Gears

Alter force 
and speed Levers

Act as force 
multipliers

Increases a 
provided force

Mechanical 
Quantities

Scalar
Vector

Resultant 
Force

Centre of 
Mass

Weight

cd

The sum of all the 
forces in all directions 

acting on an object

Magnitude 
only

Magnitude and 
an associated 

direction

The single point 
where an object’s 

weight is said to act

Measured using a 
Newtonmeter

Hooke’s Law

Work Done 

Elastic Potential 
Energy

Force is directly 
proportional to the 

extension

Only up to the limit 
of proportionality

F = k e

Work is done when 
a spring is 

stretched or 
compressed

W = F s

Also applies to 
compressions

E = 0.5 x k x e²

1 joule = 1 newton-metre

k = Spring Constant

W = mg
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TOPIC 5: FORCES
Momentum

Conservation of 
momentum

Measured in 
kgm/s

p = m v
Total momentum before 

and after any event 
must be equal

Pressure

Column of 
Liquid

Measured in 
pascals

Force per 
unit area

p = F/A

Upthrust

The object experiences 
an upwards force 
known as upthrust

A submerged object 
experiences a pressure 

below it

Atmospheric 
Pressure

Thin layer of air 
around the Earth

p = h ⍴ g

Pressure decreases 
with altitude
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Using Models

Models make use of a fixed set 
of rules to predict and explain 

observations.

Thinking 
Distance

Ek = ½ m v2

Newton’s Laws

Speed and 
Acceleration

Vehicles

Using Models

Newton’s 1st 
Law

Newton’s 2nd 
Law

Newton’s 3rd 
Law

An object is at rest 
or at a constant 
velocity unless 
acted on by a 

resultant force

F = m a 

Every action 
has an equal 
and opposite 

reaction

Speed

Acceleration

Speed - Scalar
Velocity - Vector
Distance - Scalar

Displacement - Vectors = v t

a = Δv / t

Gradient of a 
velocity-time graph

cd

Distance-Time 
Graphs

Gradient = Speed

Braking 
Distance

Stopping 
Distance

Human reaction time ~ 
0.2-0.9 seconds

Affected by:

= Thinking Distance 
+ Braking Distance
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Affected by:

Weather

Adverse road

Vehicle conditions

Affected by:
Adverse road, 

weather and vehicle 
conditions

Fatigue Drugs

Alcohol
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