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(d) A nuclear reactor needs neutrons to start a nuclear fission reaction.

 A plutonium nucleus (Pu) decays into a uranium nucleus (U) and an alpha particle (4
2He).

 The alpha particle then joins with a beryllium nucleus (Be) to produce a carbon nucleus (C) and a 
neutron (n).

 Complete the equations.

238
94Pu  .......

.......U + 4
2He

9
4Be + 4

2He  12
6C + .......

.......n
 [3]
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(b) The retroreflector was placed on a layer of dust on the surface of the Moon.

 Since 1969, the efficiency of the retroreflector has decreased and it reflects less light back to the 
Earth.

 Suggest why the retroreflector reflects less light.

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

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

(c) The mass of the retroreflector is 77 kg.

 An astronaut lifted the retroreflector a vertical distance of 0.50 m on the Moon.

 Calculate the gravitational potential energy gained by the retroreflector.

 The gravitational field strength on the Moon is 1.6 N / kg.

 Use the Equation Sheet.

 Gravitational potential energy =  ....................................................... J [3]

(d) A green laser emits light with a wavelength of 5.32 × 10–7 m.

 The speed of the green light is 3.0 × 108 m / s.

 Calculate the frequency of the laser light.

 Use the Equation Sheet.

 Give your answer to 2 significant figures.

 Frequency =  ....................................................  Hz [4]
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(iii) The diagram shows a skid mark that car B’s tyre makes on the road when the car brakes.

 

 The length of the skid mark is 25 m.

 Suggest two reasons why the braking distance and the length of the skid mark are not the same.

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

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

2  .......................................................................................................................................................

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