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Q1.
An eco-house is designed to be environmentally friendly.
The diagram below shows a picture of an eco-house.
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(a)     The solar panels and a wind turbine are used to generate electricity for the eco-house.
Solar and wind are both renewable energy resources.
What does renewable energy resource mean?
Tick (✓) one box.
 
It can be replenished as it is used.
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It is unreliable.
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It has no fuel costs.
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It produces no greenhouse gases.
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(1)










(b)     Biomass, nuclear and natural gas are three other energy resources.
Complete the table to show whether each energy resource is renewable or non-renewable.
Tick (✓) one box for each energy resource.
 
Energy resource
Renewable
Non-renewable
Biomass
 
 
Nuclear
 
 
Natural gas
 
 
(2)
(c)     Moving air makes the wind turbine spin.
The wind turbine generates electricity which is used to charge a battery.
Complete the sentences.
Choose answers from the box.
 
chemical
electrical
gravitational
kinetic
When the wind turbine spins faster there is an increase in its _______________ energy.
Charging the battery increases the _______________ store of energy of the battery.
(2)
(d)     The roof of the eco-house is covered with soil.
Covering the roof with soil decreases the thermal conductivity of the roof.
What are the advantages of having a roof with a lower thermal conductivity?
Tick (✓) two boxes.
 
Less energy is needed to heat the house.
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The rate of energy transfer by conduction is greater.
file_12.jpg

file_13.wmf


The roof is a better insulator.
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The roof is less likely to leak.
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Weather will have a greater effect on the temperature of the house.
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(2)
(e)     The average power transferred to the solar panels by sunlight is 26 000 W
Calculate the average energy transferred to the solar panels in 30 seconds.
Use the equation:
 
energy transferred = power × time
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________
Average energy transferred to solar panels = _______________ J
(2)
(f)      Write down the equation that links efficiency, total power input and useful power output.
___________________________________________________________________
___________________________________________________________________
(1)
(g)     The solar panels on the roof of the eco-house have an efficiency of 0.15
The average power input to the solar panels is 26 000 W
Calculate the average useful power output from the solar panels.
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________
Average useful power output = _______________ W
(3)




(h)     Explain why it is a good idea for the eco-house to have both a wind turbine and solar panels.
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________
(2)
(Total 15 marks)
Q2.
A student investigated how the area of a solar panel affected the output potential difference of the solar panel.
The student placed different sized solar panels under a lamp.
The photograph shows a solar panel under a lamp.
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(a)  Which variable should be controlled?
Tick (✓) one box.
 
The area of the solar panels
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The brightness of the lamp
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The output potential difference of the solar panels
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(1)
(b)  The student measured the output potential difference using a voltmeter.
When the voltmeter was not connected, the reading on the voltmeter was 0.7 V
What name is given to this type of error?
Tick (✓) one box.
 
Zero error
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Random error
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Measurement error
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(1)
The table shows the results of the investigation.
 
Solar panel
Area of solar panel in cm2
Output potential difference in volts
 
 
Test 1
Test 2
Test 3
Mean
A
10
2.5
2.4
2.6
2.5
B
20
5.0
5.0
4.9
5.0
C
30
7.5
11.9
7.5
7.5
D
50
12.4
12.6
12.5
12.5
(c)  The readings for which solar panel show an anomalous result?
Tick (✓) one box.
 
A
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B
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C
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D
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(1)
(d)  The student did not have a solar panel with an area of 40 cm2
Determine the most likely value for the mean output potential difference of a 40 cm2 solar cell.
___________________________________________________________________
___________________________________________________________________
Mean output potential difference = ____________________ V
(1)
(e)  The total input energy transfer to one of the solar panels was 8.0 joules.
The useful output energy transfer was 0.96 joules.
Calculate the efficiency of the solar panel.
Use the equation:
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___________________________________________________________________
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________
Efficiency = ____________________
(2)
(f)   Solar power is a renewable energy resource.
Complete the sentence.
Choose the answer from the box.
 
burned
replenished
consumed
A renewable energy resource is one that is ____________________ as it is used.
(1)





(g)  Some homes have solar panels which generate electricity.
On a sunny day the potential difference across a solar panel is 31 volts.
A charge of 490 coulombs flows through the solar panel.
Calculate the energy transferred by the solar panel.
Use the equation:
energy transferred = charge flow × potential difference
Give your answer to 2 significant figures.
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________
Energy transferred = ____________________ J
(3)
(h)  Why do solar panels on homes help reduce the environmental impact of using electrical devices?
Tick (✓) one box.
 
Less electricity is used in the home.
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Less fossil fuel is burned.
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The electricity from the solar panels is cheaper.
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(1)
(Total 11 marks)
Mark schemes
Q1.
(a)  it can be replenished as it is used
1
(b)  biomass – renewable
nuclear – Non-renewable
natural gas – Non-renewable
all 3 correct
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allow 1 mark for two correct answers
2
(c)  kinetic
answers must be in the correct order
1
chemical
1
(d)  less energy is needed to heat the house
1
the roof is a better insulator
1
(e)  E = 26 000 × 30
1
780 000 (J)
1
(f)  efficiency = file_52.jpg
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1
(g)  0.15 = file_54.jpg
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1
useful power output = 26000 × 0.15
1
useful power output = 3900 (W)
1
(h)  sometimes it is not sunny/windy
1
so there’s more chance of electricity being generated at any time
OR
more electricity is generated (1)
which reduces the running costs (of the eco-home) (1)
if no other mark scored, allow a reference to reduced greenhouse gas emissions or reduced global warming for 1 mark
1
[15]
Q2.
(a)  the brightness of the lamp
1
(b)  zero error
1
(c)  C
1
(d)  10.0
allow 10
1
(e)
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1
= 0.12
allow 12%
1
an answer of 0.12 or 12% scores 2 marks
(f)   replenished
1
(g)
an answer of 15 000 (J) scores 3 marks
E = 490 × 31
1
E = 15 190
allow 15 200 if correct substitution is seen
1
E = 15 000 (J)
allow an answer to 2 s.f. consistent with their calculated value of E using E=QV
1
(h)  less fossil fuel is burned
1
[11]

