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14. (continued)

(b) A graph showing how the speed of the ball changes while in contact with

the racquet during the serve is shown.

Calculate the acceleration of the ball during the serve.

(c) For a second serve, the server hits the ball with a smaller force.

What effect does this have on the speed of the ball when it leaves the

racquet?

..............................................................................................................
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15. A skier takes part in a downhill competition.

(a) State two ways the skier can reduce friction in order to reach high speeds.

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

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

(b) When the skier reaches the maximum speed of 65 metres per second, this

speed is maintained over the rest of the course.

State how the size of the downhill force compares with the size of the

frictional force during this part of the course.

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

(c) At the end of the course, the frictional force brings the skier to rest over a

horizontal distance of 500 metres.  During this distance, the average

frictional force is 346 newtons.

Calculate the work done to bring the skier to rest.
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16. A student carries out an experiment to find out which mug is the best at

keeping drinks hot.

Each mug is made from a different material.

The same volume of hot water is added to each mug.

(a) Describe how the student could carry out the experiment.

Your description should include:

what apparatus would be used;

what measurements are made;

how you reach a conclusion.

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

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

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

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

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

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

(b) How could the heat lost from the mugs be reduced?

..............................................................................................................
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17. A householder installs a wind turbine electricity generator.

The table gives information about the wind turbine.

(a) In the year 2006, the wind turbine generated electricity for 2000 hours.

Calculate the energy generated in kilowatt-hours during 2006.
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17. (continued)

(b) An electricity supplier charges 8 pence per kilowatt-hour.

Calculate the cost of buying the same amount of electricity as generated

by the wind turbine in 2006.

(c) The wind turbine costs £1600 to install.  It is used to generate energy for

20 years.  Each year it generates the same amount of energy as it did in

2006.  

Calculate how much money the householder will save if the turbine is

used to generate electricity over this time.
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18. The diagram below shows a refracting telescope, which is used by

astronomers to view distant stars, planets and galaxies.

(a) (i) Which lens, the objective or the eyepiece, has the longer focal

length?

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

(ii) What is the purpose of the eyepiece lens?

.....................................................................................................
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[END OF QUESTION PAPER]

18. (continued)

(b) The table gives information about some of the planets in our Solar

System.

(i) Which planet has the longest day?

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

(ii) Which planet has the longest orbit?

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

(iii) On which planet would a 4 kilogram mass have the greatest weight?

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

(c) A meteorite is the name given to an object which enters the Earth’s

atmosphere from space.  When they enter the atmosphere, meteorites

heat up.

State the energy change when the meteorite enters the atmosphere.

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

(d) Stars and planets belong to galaxies.

What is a galaxy?

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