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Motion Graphs
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Displacement-time graphs plot an object’s displacement against time.

• The gradient of the graph gives the instantaneous velocity at that time.
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Velocity-time graphs plot an object’s velocity against time.
• The gradient of the graph gives the instantaneous acceleration at that time.
• The area between the graph and the time-axis gives the total distance travelled.

 

 



Exemplar Plot/Sketch Exam Question

•  
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Context: Velocity-time graph. Keep 
track of the key numerical data for the 
journey. 

Plot/Sketch Question: Make graph neat 
and easy for the examiner to interpret.

 

Pick out important values for 
velocity-time graph.
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Area of Trapezium:

 

 

 



Kinematics Equations
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Write down the variables you know and the variable you need to calculate. Then 
select the equation which contains these variables.

 

  

 

 



Exemplar Calculation Exam Question

•  

Kinematics, Work & Energy

Context: Kinematics. We will need 
to apply the SUVAT equations.

Calculation Question: 
Mathematical question – 
we need to show our 
working.
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Exemplar Calculation Question Answer

Write out variables that are known

    

 

 

  
[1 Mark]

 [1 Mark]
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Exemplar Calculation Question Answer

 

 

  
[1 Mark]

 [1 Mark]



Projectile Motion
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• Projectiles, such as a kicked football or a fired cannonball, follow curved paths.

• This is because they have a horizontal velocity component while accelerating 
vertically due to gravity.

Objects always fall at the same rate vertically 
regardless of their horizontal motion.

• To solve problems involving 
projectile motion, resolve 
the horizontal and vertical 
components of velocity 
separately.
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Exemplar Calculation Exam Question

•  
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Context: Projectile motion.
Calculation Question: Show 
working and give units.

Hints at order of our 
calculation.

Multi-stage 
question.
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Exemplar Calculation Question Answer

Determine horizontal speed of cannonball

Cannonball doesn’t experience air resistance, so horizontal speed is 
constant

[1 Mark]

Hence horizontal speed is given by

 

Using time and distance for when cannonball hits water
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Exemplar Calculation Question Answer

Determine initial vertical speed of cannonball

 

[1 Mark]

 

Vertical component of speed then given by
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Exemplar Calculation Question Answer

Determine height of cliff

 

[1 Mark]
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Exemplar Calculation Question Answer

 

 

[1 Mark]
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Exemplar Calculation Question Answer

[1 Mark]

 

Use Pythagoras to determine speed
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Work Done and Power
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Work is done when energy is transferred from one body to another.

Work done is equal to force multiplied by the 
distance moved in the direction of the force.

• We say that work is being done on the body the energy is transferred to.

• A force must always be applied in order to do work.

Work done is equal to 
the area under a 
force-displacement 
graph.



Work Done and Power
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Power is the rate of transfer of energy, or in other words, the rate of doing work.

 

 

  



Exemplar Explanation Exam Question

•  
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Explanation Question: 
Here we need to explain 
our own statement.  

Context: Work done. Recall what we 
know from the definition of work done.

Numbers from the question can support 
our answer but explanation questions 
first require qualitative reasoning.
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• During orbit, gravitational force acts perpendicular to 
instantaneous velocity.

[1 Mark]

[1 Mark]

 



Kinetic Energy
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• Consider an object moving from rest.



Gravitational Potential Energy

Kinematics, Work & Energy

 

Gravitational potential energy is the stored energy an object at a point in a 
gravitational field possesses.
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Exemplar Calculation Exam Question
Context: Power and work. Recall the 
equations for these variables.

Calculation Question: 
Mathematical question – we 
need to show our working.

Values for 
these variables 
will need to be 
determined.

 

 

We will need to use 
this equation.
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Exemplar Calculation Question Answer

Calculate the power output of the wind turbine

 

[1 Mark]

[1 Mark]
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Exemplar Calculation Question Answer

  [1 Mark]

Calculate the energy available to the winch

 

 

 

 [1 Mark]



Conservation of Energy
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The principle of conservation of energy states that the total energy of a closed 
system is constant, only converted from one form to another.

 

 

 



Conservation of Energy
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Consider a pendulum released from rest.

• As the pendulum falls:

• As the pendulum rises:

• Pendulum stops when reaches initial 
height from which it was released.
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Work done by the system can be exerted by its 
driving force or to overcome friction.

 

 



Exemplar Calculation Exam Question

•  
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Context: Solve by energy 
conservation. Likely simplest 
method, others will lose marks

Calculation 
Question: 
Show working 
and give units.

Key 
values we 
will need.
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Exemplar Calculation Question Answer

 

 

[1 Mark]

So change in gravitational energy is
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Exemplar Calculation Question Answer

Use Conservation of Energy
 

By conservation of energy, the kinetic energy lost is equal to sum of 
the work done and gravitational potential energy gained
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Exemplar Calculation Question Answer

[1 Mark]

 

 

 

 

 

 

 

[1 Mark]



MINI MOCK PAPER

Mini Mock Paper



a) Define the principle of conservation of energy.
[1 

mark]

b) A student sits on a skateboard and rolls down a 
hill. They calculate that their loss in gravitational 
potential energy is not equal to their gain in kinetic 
energy at the bottom of the hill. Give a reason 
why. [1 
mark]

Mini Mock Paper

1)



Mini Mock Paper

[1 Mark]

a) The principle of conservation of energy states that the total 
energy of a closed system is constant, energy is only 
converted from one form to another.

a)  
b) Gravitational potential energy is converted to heat in friction 

between the skateboard and hill and air resistance.
[1 Mark]



•  

Mini Mock Paper



Mini Mock Paper

 

 

 

 

 

 

    



Mini Mock Paper

[1 Mark]

 

 

 
[1 Mark]

[1 Mark]



•  

Mini Mock Paper



Mini Mock Paper

Exam Question Answer

[1 Mark]

Use SUVAT vertically to find greatest height

 

 

 

 

[1 Mark]



Mini Mock Paper

Exam Question Answer

[1 Mark]

Use SUVAT vertically to find time of flight

 

 

 

[1 Mark]

 

 



4) a) A car exerting a driving force of 800 N travels at a 
constant speed of 30 ms-1 for 10 seconds. What is 
the power output of the car during this 10 seconds?

[1 mark]

     b) What is the work done during this 10 seconds?
[

2 marks]

Mini Mock Paper



Mini Mock Paper

Exam Question Answer

a) Use power-velocity relation to calculate the power
  
 

 

 

[1 Mark]



Mini Mock Paper

Exam Question Answer

b) Use work-power relation to calculate work done   

 

 

[1 Mark]
 

[1 Mark]


