
(c) Hydroelectric energy is a renewable form of energy.

(i) State one disadvantage of hydroelectric power schemes.

 .....................................................................................................................................  [1]

Water is held behind a dam in a hydroelectric power scheme.1
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2 A train of mass 1.8 × 105 kg is at rest in a station. At time t = 0, the train begins to accelerate along 
a straight, horizontal track and reaches a speed of 20 m / s at t = 15 s. The train continues at a 
speed of 20 m / s for 10 s.

At t = 25 s, the driver applies the brakes and the resistive force on the train causes it to decelerate 
uniformly to rest in a further 24 s.

Fig. 4.1 is an incomplete distance–time graph for this journey.
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Fig. 4.1

(a) Complete Fig. 4.1 by drawing:

(i) a line to represent the motion of the train between t = 15 s and t = 25 s [1]

(ii) a curve to represent the motion of the train between t = 0 and t = 15 s. [1]

(b) Calculate the kinetic energy of the train between t = 15 s and t = 25 s.

kinetic energy =  ..........................................................  [3]
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3 Fig. 2.1 shows a wooden trolley of mass 1.2 kg at rest on the rough surface of a bench.

trolley
ball

Fig. 2.1

A ball of mass 0.52 g travels horizontally towards the trolley. The ball embeds itself in the wood of 
the trolley. The trolley moves with an initial speed of 0.065 m / s.

(a) Calculate:

(i) the impulse exerted on the trolley

impulse =  .........................................................  [2]

(ii) the speed of the ball as it hits the trolley.

speed =  .........................................................  [2]

(b) As the trolley moves across the rough surface, it slows down and stops.

Explain, in terms of the work done, the energy change that takes place as the trolley slows
down.

 ...................................................................................................................................................

 ...................................................................................................................................................

 ...................................................................................................................................................

 .............................................................................................................................................  [3]

[Total: 7]
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(c) The water flows to the turbine through a pipe of constant cross-sectional area.

Explain why the kinetic energy of the water in the pipe remains constant as it flows through
the pipe.

 ...................................................................................................................................................

 ...................................................................................................................................................

 .............................................................................................................................................  [2]

4 Fig. 2.1 shows water stored in a reservoir behind a hydroelectric dam.
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150 m

Fig. 2.1 (not to scale)
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5 Fig. 1.1 shows an electrically powered bicycle.

battery

electric motor

Fig. 1.1

 Consider this bicycle compared to a small motorcycle.

State two environmental benefits of the electrically powered bicycle.

1.  ...............................................................................................................................................

2.  ...............................................................................................................................................
[2]
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6 State one advantage and one disadvantage of generating electrical power in nuclear
power stations compared with electrical power generated using wind turbines.

advantage  .........................................................................................................................

disadvantage  .....................................................................................................................
[2]
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