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A cyclist is riding a bicycle at a steady velocity of 12 m/s.  
The cyclist and bicycle have a total mass of 68 kg. 
i. Calculate the kinetic energy of the cyclist and bicycle. 

𝐸𝐸 =  
1
2𝑚𝑚 × 𝑣𝑣2 

 

E = 34 × 122 
E = 4896 J 

 
kinetic energy = 4896 J  

 

ii. Describe the energy transfers that happen when the cyclist uses the brakes to stop. 
A description to include:  

Kinetic energy is converted to thermal energy and sound energy. 

Both thermal and sound energies must be mentioned correctly.  
 

The cyclist starts to cycle again. The cyclist does 1600 J of useful work to travel 28 m. 
iii. Calculate the average force the cyclist exerts.  

 

Work done = force × distance 

Force = work done ÷ distance 

Force = 1600 ÷ 28 = 57. 1 N 

Force = 57.1 N 
State the speed of light in a vacuum.  
 

300 000 000 m/s   or   3.0 × 108 m/s 
 

State the speed of sound in air.  
 

340 m/s 

Mirrors and lenses can be used in telescopes. 
Which diagram best shows what happens to a ray of light when it hits a plane mirror? 
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