






(ii) On one sunny day no hot water is used in the house.

The water in the panels reaches a constant temperature even though the
water is still absorbing energy from the Sun.

Explain why the temperature of the water in the panels becomes constant.
(3)
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(b) The photograph shows a solar farm which uses many thousands of solar cells to
generate electricity.

  
 

 





(iii) The solar farm receives 25 MW of power from the Sun to generate 5 MW of
electrical power.

Calculate the efficiency of the solar farm.
 (2)

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

(Total for Question 2 = 9 marks)

  
 

 





(iii) Each second, 0.12 J of energy from the Sun reaches 1 cm2 of the screen.

Calculate the total amount of energy reaching the whole screen in 1 second.
(3)

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

(b) Mobile phones emit microwaves.

Microwave ovens emit microwaves.

Explain why a mobile phone does not have the same heating effect as a microwave oven.
(2)

(Total for Question 1 = 7 marks)

  
 

 





*(c) Figure 12 is a speed-time graph for a different car moving on a horizontal road.

speed

X

Y

Z

time

Figure 12

Describe the energy transfers taking place during the movement of the car.

You should refer to energy stores as well as transfers between energy stores for all 
three sections of the graph.

(6)
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(Total for Question 9 = 12 marks) 

  
 

 





(ii) From the graph, state the time taken for the ball to reach the ground.
(1)

time = . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  s

(3)

(iii)  The ball bounces back to a height of 1.9 m.
Continue the line on the graph to show this.

(iv)  Explain why the ball does not bounce back to its original height.
(2)
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(b) The diagram shows a collision between a proton (p) and a helium nucleus (He).

(i) The table gives some information about the collision.

before collision after collision

proton kinetic energy 
(arbitrary units) 12.5 4.5

helium nucleus kinetic energy 
(arbitrary units) 0 8

Use information from the table to show that the collision is elastic.
(2)
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(ii) State the name of one device that can be used to accelerate protons to very
high speeds.

(1)
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(Total for Question 4 = 10 marks)
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