
KS4 P5 Forces 

P5 Forces 

What’s the science story?  
Engineers analyse forces when designing a great variety of machines and instruments, from road bridges and fairground rides to atomic force microscopes. 
Anything mechanical can be analysed in this way. Recent developments in artificial limbs use the analysis of forces to make movement possible. 

 

Previous knowledge: 

Year 7 Forces 1 – The basics 

· forces as pushes or pulls, arising from the interaction between 2 

objects 

· using force arrows in diagrams, adding forces in 1 dimension, 

balanced and unbalanced forces 

· moment as the turning effect of a force 

· forces: associated with deforming objects; stretching and 

squashing – springs; with rubbing and friction 

between surfaces, with pushing things out of the way; resistance to 

motion of air and water 

· forces measured in newtons, measurements of stretch or 

compression as force is changed 

 

Year 8 Pressure  

· atmospheric pressure, decreases with increase of height as 

weight of air above decreases with height · pressure in liquids, 

increasing with depth; upthrust effects, floating and sinking · 

pressure measured by ratio of force over area – acting normal to 

any surface 
 
Speed · speed and the quantitative relationship between average speed, 

distance and time (speed = distance ÷ time) · the representation of a 

journey on a distance-time graph · relative motion: trains and cars 

passing one another 

 
Year 9 Forces 2 

 opposing forces and equilibrium: weight held by stretched spring 

or supported on a compressed surface · force-extension linear 

relation; Hooke’s Law as a special case · work done and energy 

changes on deformation · non-contact forces: gravity forces acting 

at a distance on Earth and in space, forces between magnets, and 

forces due to static electricity 
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Working scientifically skills: 

WS1  Scientific methods  

WS2  Draw/Interpret diagrams  

WS3  Make predictions  

WS8  Method  

WS9  Variables  

WS10  Selecting equipment  

WS11  Hazards  

WS12  Errors  

WS13  Constructing tables  

WS14  Graphs  

WS15  Data  

WS16  Using equations  

WS17  Make conclusions  

WS18  Converting units  

WS19  Prefixes and powers  
 

Assessments: 
 
End of unit test (summative)  
Exit tickets x 2/3 (formative)  

• Forces 

• Acceleration 1 

• Acceleration 2 

 

Lesson 
No. and 

Title 
Learning objectives AQA Specification  Practical equipment 
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4 – To say the 

difference between 

scalar and vector 

quantities 

6 – 

To categorise forces 

as contact or non-

contact 

8 – To describe the 

interactions between 

pairs of 

objects which 

produce a force on 

each object 
 

  
 

Demo 
https://spark.iop.org/introduction-
electric-forces 
 

https://spark.iop.org/introduction-electric-forces
https://spark.iop.org/introduction-electric-forces
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4 – Describe the 

difference between 

weight and mass. 

(A01) 
5 – Give factors that 

determine the 

weight of an object. 

(A01) 
6 – Calculate weight 

of an object by 

recalling the 

formula. (A02) 
 

  
 

demo:  large mass, newtonmeter 
that can measure force of large 
mass, large displacement can the 
mass can fit in, beaker to collect 
water from displacement can, 
balance 
 
class prac: selection of objects 
with masses labelled, 
newtonmeters 
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4 – Calculate the 

resultant of two 

forces that act in a 

straight line 

Higher – Show how a 

single force van be 

resolved into two 

components acting at 

right angles to each 

other 

Higher – Use vector 

diagrams to 

illustrate resolution 

of forces and 

equilibrium situations 
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4 – Say when work is 

done and describe 

the energy transfer 

involved 

6 – Apply the 

equation for work 

done 
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4 – Use diagrams to 

show the forces 

involved in 

stretching , 

bending or 

compressing an 

object 

5 – Make a spring 

and use an equation 

to calculate its 

spring constant 

6 – Calculate how 

much work a spring 

does and its elastic 

potential energy 
 

  

wire to make homemade 
newtonmeter – the wire must be 
thin enough to make a spring that 
will be stretched by 10g and thick 
enough to not get deformed by at 
least 50g 
 
10 x 10g masses 
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4 – Describe the 

relationship between 

force applied and 

extension of a spring 

6 – Accurately 

measure spring 

extension and plot on 

a line graph. Draw a 

straight line of best 

fit. 
 

 RP 18 equipment 
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4 – Recall typical values of 
speed for walking, 
running, cycling, sound 
and transportation 
systems 
 
5 – Categorise 
displacement, distance, 
velocity and speed as 
vector or scaler quantities 
 
6 – Calculate speed and 
distance using an 
equation 

 

Ticker timer investigation: 
ticker timer + tape 
 
Trolley investigation: 
trolley 
stopwatch 
board 
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4 – Draw a distance-

time graph 

5 – Calculate an 

object’s speed from 

a distance-time 

graph 

6 – Calculate an 

accelerating object’s 

speed at 

a particular point by 

drawing a tangent 

(higher) 
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4 – Draw velocity-

time graphs 

5 – Use two 

equations and a 

graph to calculate 

acceleration 

6 – Use the area 

under the graph to 

calculate distance 

or displacement 

(Higher) 
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4 – Calculate 

resultant forces 

5 – Apply Newton’s 

first law to say 

whether an object 

is stationary, moving 

at a steady speed, 

accelerating 

or decelerating 

5 – Apply Newton’s 

third law to 

equilibrium situations 
 

 

cup or beaker, index card, penny 
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4 – Describe what 

acceleration is. (A01) 
5 – Recall and use 

Newton’s Second 

Law to explain 

scenarios. (A02) 
6 – Use the formula 

relating force, mass 

and acceleration. 

(A02) 
7 – HIGHER - 

Explain what inertial 

mass is. (A01) 
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see RP19 sheet 
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4 – How are human 

reaction times 

measured? (A01) 

5 – What are typical 

reaction times? 

(A01) 

6 - What are the 

factors 

that effect the 

stopping time of a 

vehicle? 

 
 

 

1
4

. M
om

e
nt

um
 –

 H
I
G

H
E

R
 O

N
L
Y

 
 

 

6 – How is momentum 

calculated? (A02) 

7 – How is momentum 

related to force and 

acceleration? 

(A01/2) 

7 – What happens to 

momentum in 

collisions? (A01/2) 
 

 

ramp, balance, masses, light gates 
with timers, trolleys that join on 
collision 

 


