
Trilogy P10: Force and motion
Part of: Forces

Knowledge Organiser

Key points to learn

1. Newton’s
Second Law

Acceleration is directly proportional 
to force and indirectly proportional 
to mass

Resultant = mass x acceleration
Force

F =  m  x  a
[N] [kg]  [m/s2]  

Greater resultant force leads to 
greater acceleration

2. Inertial 
mass

How difficult it is to change the 
velocity of an object.

Ratio of Force  acceleration

3. Inertia
Tendency of objects to maintain 
same motion

4 Force, F [N] Push or a pull acting on an object

5. 
Acceleration, 

a 
[m/s2]

Any change in velocity. Can be either 
speed or direction

Change in velocity per second. eg
10m/s2 means velocity changes by 
10m/s every second

Acceleration = change in velocity
time taken for change

a     =    v =  v - u [m/s]
[m/s2] t           t [s]

6. Resultant 
force, F [N]

The force you have if you replaced all 
the forces on an object with one 
single force

If it is zero forces are balanced

7 Mass, m [kg] Amount of matter in something

8 Gravitational 
field strength

Constant on each planet. Symbol of 
g. On Earth it is 9.8 N/kg

Key points to learn

9. Gravitational 
Force or 
Weight, 

W 
[N]

The force on a mass due to gravity

Weight = mass x gravitational field
strength

W   =    m   x   g
[N]       [kg]     [N/kg]

10. Terminal 
velocity [m/s]

Maximum velocity of a falling 
object. When fluid drag increases 
until it balances weight

11. Stopping 
distance [m]

Shortest distance a vehicle can 
safely stop

Split into two parts:
1. Thinking distance – travelled

during reaction time
2. Braking distance – travelled

once brakes applied
Stopping = Thinking + Braking
distance     distance distance

12. Reaction 
time [s]

Time it takes a person to react. 
Differs for everyone from 0.2 - 0.9s

Affected by: tiredness, drugs, 
alcohol and distractions

13. Factors
affecting 

braking distance

1. Road and weather conditions
2. Condition of vehicle brakes or 

tyres

14. Momentum, 
p [kg m/s]

Momentum = mass x velocity
p       =    m  x   v

[kg m/s]      [kg]     [m/s]

15 Conservation 
of momentum

In a closed system, total momentum 
before an event is the same as the 
total momentum after

16. Elastic Will return to original shape

17. Inelastic Will not return to original shape

Background

Big picture (Physics Paper 2)

Forces in 
balance

Motion

Wave properties

Electromagnetic 
waves

Electromagnetism

Waves and 
electromagnetism

Forces and 
motion

Forces in action

18. Hooke’s 
Law

A springs extension/compression is 
proportional to the force on it

The gradient
of this graph 
is known as 
k, the spring 
constant

Force = spring constant x extension
F    =    k     x     e
[N]    [N/m]     [m]

Key points to learn

Forces can make things change how they move 
or make them change shape. Every time one of 
these things happens it is down to a resultant 
force. 


