
Energy

1 (a) The photographs show two ways of supplying thermal energy.

Use words from the box to complete the sentence under each photograph.

chemical   electrical   kinetic   light   sound

(i) The photograph shows a kettle.

The kettle transfers . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  energy to thermal energy.
(1)

(ii) The photograph shows a barbecue.

The barbecue transfers . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  energy to thermal energy.
(1)

  
 

 



(b) This photograph shows a fan.

fan blade

The blades of the fan are turned by an electric motor.

In one second, the motor gets 200 J of electrical energy from the mains supply. 
Only 180 J of this energy is used to turn the blades of the fan.

The rest of the energy is wasted.

(i) Calculate how much of the 200 J of energy is wasted.
(1)

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

(ii) State what happens to the wasted energy.
(1)
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(iii) Calculate the efficiency of the motor.
(2)

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

  
 

 







*(d) A student stands on the ground with an egg in his hand.
He throws the egg vertically upwards.
The egg rises to a height of 10 m.
Then the egg falls and lands on the ground.  

Describe the energy changes of the egg during this sequence of events.
(6)
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(Total for Question 6 = 12 marks)

  
 

 





(c) (i) Calculate the change in gravitational potential energy as the student falls 50 m.

Give the unit.
(3)

change in gravitational potential energy = . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  unit . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

(ii) State at what point in the bungee jump the student has maximum kinetic
energy.

(1)
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(iii) Explain why his maximum kinetic energy is likely to be less than your answer
to (c)(i).

(2)
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(Total for Question 2 = 8 marks)

  
 

 





(b) Every hour, the cl
The clock lifts a small hammer.
The hammer falls and rings a little bell.

The diagram shows what happens to the energy from the falling hammer.

(i) Calculate the energy wasted.
(1)

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

(ii) Calculate the efficiency of this process.
(2)

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

0.5 J of useful energy 
from the hammer 

0.2 J of sound energy 
from the bell 

wasted energy 

  
 

 



(iii) Suggest what happens to the wasted energy.
(2)
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*(c) The clock uses a pendulum. 
The pendulum is a metal rod with a large mass at the end.
The mass swings from side to side.

The spring keeps the pendulum swinging without stopping.

Describe the energy changes that happen as the pendulum continues to swing 
from side to side.

(6)
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    (Total for Question 5 = 12 marks)

metal rod

large mass

  
 

 







(1)

(ii) The line of best fit has been drawn for the silver can.
Draw the line of best fit for the black can.

(iii) Estimate the temperature of the silver can when the time is 18 minutes.
(1)

temperature = . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .°C

(iv) The room temperature is kept at a temperature of 21 °C.
Suggest what the temperature of the cans will be after two hours.

(1)

temperature = . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .°C

(c) The photograph shows a solar water heater.

(i) State why the pipes in the solar water heater are painted black.
(1)
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(ii) The heater supplies 9000 J of thermal energy in 20 seconds.

Calculate the power output of the heater.
(2)

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

(iii) To produce the 9000 J of thermal energy, the heater needs 18 000 J of energy
from the Sun.

Calculate the efficiency of the solar water heater.
(2)

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

(Total for Question 3 = 10 marks)

  
 

 




