
Energy transfers

1 Some students carry out investigations with an electric motor.

(a) Complete the sentence by putting a cross ( ) in the box next to your answer.

The students read the statement: ‘All the energy supplied to the motor eventually
ends up as thermal energy in the surroundings.’

This statement best describes the idea of
(1)

A renewable energy

B energy efficiency

C sustainable energy sources

D conservation of energy

(b) The students use the electric motor to lift a weight.
The current in the motor is 0.5 A.
The potential difference (voltage) across the motor is 6  V.

Calculate the input power to the motor.
State the unit.

(3)

input power =  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  unit = . . . . . . . . . . . . . . . . . . . . . . . .

  
 

 



(c) The diagram represents the energy transfers in the electric motor.

(i) How much energy is wasted?
(1)

wasted energy =  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  J

(ii) Calculate the efficiency of the motor.
(2)

efficiency =  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

(d) The case of the motor is painted black.

Give a scientific reason why the case of the motor is painted black.
(1)
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(Total for Question 1 = 8 marks)

wasted energy 

energy transferred 
to the weight
50 J

input energy
200 J

not to scale

  
 

 



Energy transfers

2 (a) Here are some forms of energy:

(i) Use words from the box to complete the table.
Each word may be used once, more than once, or not at all.

The first one has been done for you.
(3)

device energy transferred from... energy is mostly transferred into...

electric motor electrical kinetic

bow and arrow elastic potential

electric kettle electrical

microphone  electrical

(ii) In the electric motor only some of the electrical energy is transferred into
kinetic energy.

State what happens to the remaining electrical energy.
(1)
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chemical elastic potential electrical

heat (thermal) kinetic light

nuclear sound

  
 

 





(c) The photograph shows an electric heater used to warm garages.

When the heater is switched on, it quickly warms up and then stays at a constant 
temperature.

Explain why the heater stays at a constant temperature.
(2)
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 (Total for Question 2 = 9 marks)

  
 

 





(b) The diagram represents the energy transfer in one second in the generator.

(i) Calculate the amount of energy wasted in one second in the generator.
(1)

energy wasted = . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  kJ

(ii) Calculate the efficiency of the generator.
(2)

efficiency of generator = . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

(c) The electric motors which drive the wheels are painted black.

Suggest why the motors are painted black.
(1)
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. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

(Total for Question 2 = 8 marks)

energy 
supplied 
= 1400 kJ

energy wasted

useful energy = 1300 kJ

Not to scale

  
 

 





(b) Radiation from the Sun which is not absorbed is reflected.
For water, the amount of solar radiation absorbed (taken in) is 94%.

(i) Calculate the percentage of solar radiation reflected by water.
(1)
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percentage of solar radiation reflected by water  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

(ii) Use the graph to show how this information supports the idea that solid
surfaces reflect better than liquid surfaces.

(1)
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(c) As Antarctic ice melts, its surface area decreases.
At the same time, the area of water surface increases.

(i) Explain what happens to the amount of radiation absorbed.
(2)
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(ii) State the effect that this change in the amount of radiation absorbed will
have on the water.

(1)
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(ii) Explain why the water reaches a constant temperature.
(3)
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(c) Some of the solar energy incident on the solar water heater is reflected.
The rest is absorbed.

The diagram gives some information about energy transfer during the first 200 s.

Calculate the power absorbed by the heater.
(2)

power = . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  W

(Total for Question 2 = 8 marks)

energy incident 
on the heater
10 000 J

energy reflected 
by the heater
6 000 J

energy absorbed 
by the heater

  
 

 




