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Name of the Student:
Max. Marks : 19 Marks Time : 19 Minutes

Q1.

The picture shows a solar-powered aircraft. The aircraft has no pilot.

By NASA/Nick Galante [Public domain], via Wikimedia Commons

(@) Use words from the box to complete the following sentence.

electrical heat light sound

Solar cells are designed to transform energy

into energy.

()

(b)  Onasummer day, 175 000 joules of energy are supplied to the aircraft’s solar cells every
second. The useful energy transferred by the solar cells is 35 000 joules every second.

Use the equation in the box to calculate the efficiency of the solar cells.

useful energy transferred by the device

efficiency =

total energy supplied to the device

Show clearly how you work out your answer.
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Efficiency =

(2)
(c) The aircraft propellers are driven by electric motors.

Give one environmental advantage of using electric motors to drive the aircraft propellers
rather than motors that burn a fuel.

)
(Total 5 marks)

Q2.

A student has read that a solar cell with a dirty surface will not work as well as a solar cell with a clean
surface.

To test the effect of a dirty surface on a solar cell, the student set up the following equipment.

_Solar cell

Tra cing paper
Voltmeter

s Desk lamp

]

The student put the desk lamp a fixed distance from the solar cell. To represent the effect of a dirty
surface, the student covered the surface of the solar cell with pieces of tracing paper. Each time the
student added a piece of paper, she measured the output voltage of the solar cell.

(@) The results taken by the student have been used to draw the graph below.

Downloaded from www.merit-minds.com



(b)

1.5*\

1.2 B

Voltmeter b

reading 0.8 n
in volts e

0.6 =

0.4 -

0.2

0.0
0 1 2 3 4 9 6 7 8

[ " 3 [ . roa

(i)  One of the results seems to be anomalous.

Draw a ring around the anomalous data point on the graph.
(1)

(i)  The larger the number of sheets of tracing paper used, the lower the intensity of the light
reaching the solar cell.

Draw a ring around the correct answer in the box to complete the sentence.

A decrease in the intensity of the light reaching the solar cell

a decrease in
causes no change to the output voltage from the solar cell.

an increase in

1)

People can buy panels of solar cells to generate electricity for their homes.
Any surplus electricity can be sold to the electricity supply company.

(i) Give one environmental advantage of generating electricity using solar cells rather than
generating electricity in a coal-burning power station.

)
(i) A homeowner pays £7600 to have solar panels fitted on the roof of their house.

The homeowner expects to save £950 each year from reduced energy bills and from
selling the electricity.
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Assuming these figures to be correct, calculate the pay-back time for the solar panels.

Show clearly how you work out your answer.

Pay-back time = years

2)
(i)  Draw a ring around the correct answer in the box to complete the sentence.

Allowing the surface of the solar panels to become very dirty

decrease
will not change the pay-back time.

increase

(1)

(iv)  Explain your answer to part (b)(iii).

(2)
(Total 8 marks)

Q3.

The world’s biggest offshore wind farm, built off the Kent coast, started generating electricity in
September 2010.

(@) One advantage of using the wind to generate electricity is that it is a renewable energy source.

() Give one other advantage of using the wind to generate electricity.

)

(i)  Name one other renewable energy source used to generate electricity.

(1)

(b) The graph shows how wind speed affects the power output from a large wind turbine.
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()  What is the maximum possible power output from this wind turbine?

30

(i) Read this part of a newspaper article.

Cold weather stops wind turbines

For the past two weeks, most of the UK's wind turbines have
been generating less than one sixth of their maximum power
output. To avoid major power cuts in the future, some experts
have said that more nuclear power stations need to be built to
provide a reliable source of energy.

(1)

Use the graph to explain why the power output from the wind turbines was less than one

sixth of the maximum.

(i)  Having more nuclear power stations will help to avoid power cuts in the future.

Which two of these reasons explain why?

Put a tick (¥") in the boxes next to your answers.

()
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A small amount of nuclear fuel generates a large amount of electricity.

The radioactive waste produced must be stored for many years.

Nuclear power stations do not depend on the weather to generate electricity.

(1)
(Total 6 marks)
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