
Mark schemes

(a)     any two from:

•        nuclear
•        oil
•        (natural) gas

2

(b)     4 (hours)
1

(c)     a system of cables and transformers
1

(d)     The power output of wind turbines is unpredictable
1

(e)     1500 / 0.6
1

2500 (wind turbines)
1

allow 2500 with no working shown for 2 marks

(f)     Most energy resources have negative environmental effects.
1

[8]

1

(a)     power output increases (to meet demand) due to people returning home from work / school

accept many electrical appliances are switched on (which increases
demand)

1

2

accept other sensible suggestions

(b)     00.00

accept midnight
1

allow answers between 00.00 and 04.00

(c)     any two from:

•        conserves fuel reserves
•        spare capacity to compensate for unreliable renewable resources
•        provides spare capacity in case of power station emergency shut-down
•        so as to not make unnecessary environmental impact

2
[4]
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(a)     geothermal
1

nuclear
1

biofuel
1

(b)     gravitational (potential)
1

kinetic
1

sound
1

(c)     (i)      90% or 0.9(0)

an answer of 0.9(0) with a unit gains 1 mark
2

(ii)     60 (MW)

allow 10%
1

(iii)     increased
1

[10]

3

(a)     any one from:

•     high cost of installing overhead power lines or underground cables or pylons
•     high cost as (very) long cables needed
•     amount of electricity required is too low

allow not enough (surplus) electricity would be generated
1

(b)     Marks awarded for this answer will be determined by the Quality of Written Communication
(QWC) as well as the standard of the scientific response. Examiners should apply a
'best-fit' approach to the marking.

Level 3 (5 – 6 marks):
clear comparison of advantages and disadvantages of each method

Level 2 (3 – 4 marks):
at least one advantage and one disadvantage is stated for one method and a different
advantage or disadvantage is stated for the other method

Level 1 (1 – 2 marks):
at least one advantage or one disadvantage of either method

Level 0 (0 marks):
No relevant information

4
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examples of physics points made in the response

Advantages of both methods:
•     both renewable sources of energy
•     both have no fuel (cost)
•     both have very small (allow 'no') running costs
•     no carbon dioxide produced

accept carbon neutral

accept no greenhouse gases

accept doesn't contribute to global warming

Advantages of wind:
•     higher average power output

produces more energy is insufficient

Advantages of hydroelectric:
•     constant / reliable power (output)
•     lower (installation) cost

Disadvantages of wind:
•     higher (installation) cost
•     variable / unreliable power output
•     (may) kill birds / bats

Disadvantages of hydroelectric:
•     lower power output
•     (may) kill fish or (may) damage habitats
•     more difficult to set up (within river)

Disadvantages of both methods:
•     (may be) noisy
•     visual pollution

ignore payback time unless no other relevant points made

ignore time to build for both
6

[7]
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(a)     any two from:

•        cost per kWh is lower (than all other energy resources)

allow it is cheaper

ignore fuel cost

ignore energy released per kg of nuclear fuel

•        infrastructure for nuclear power already exists

accept cost of setting up renewable energy resources is high

accept many renewable power stations would be needed to replace
one nuclear power station

accept (France in 2011 already had a) surplus of nuclear energy, so
less need to develop more renewable capacity for increased
demand in the future

accept France benefits economically from selling electricity

•        more reliable (than renewable energy resources)

accept (nuclear) fuel is readily available

ignore destruction of habitats for renewables
2

5

(b)     any two from:

•        non-renewable

allow nuclear fuel is running out

•        high decommissioning costs

accept high commissioning costs

•        produces radioactive / nuclear waste

allow waste has a long half-life

•        long start-up time

•        nuclear accidents have widespread implications

allow for nuclear accident a named nuclear accident

eg Fukushima, Chernobyl

ignore visual pollution
2

(c)     0.48 (kW)

allow 1 mark for correct substitution

ie 0.15 = P / 3.2

an answer of 480 W gains 2 marks

an answer of 48 or 480 scores 1 mark
2
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(d)     the higher the efficiency, the higher the cost (per m2 to manufacture)

accept a specific numerical example
1

more electricity could be generated for the same (manufacturing) cost using lower
efficiency solar panels
or
(reducing the cost) allows more solar panels to be bought

accept a specific numerical example
1

[8]

(a)     (i)      high levels of infrared radiation (from the Sun)

allow lots of (solar) energy (available)

do not accept ‘heat’ for infrared

‘it is hot’ is insufficient
‘lots of sunlight’ is insufficient

1

(ii)     reflected
1

(iii)    boiler

correct order only
1

turbine
1

transformer
1

6

(b)     2 100 000 (kWh)

allow 1 mark for correct substitution i.e. 140 000 × 15 provided no
subsequent step

2
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(c)     (i)      only 1 wind turbine was considered

accept only one location is considered
1

or
other wind turbines may have generated more electricity

accept insufficient sample size

only 1 week’s weather was reported on
or
wind speed varies from one week to another

‘wind speed varies’ is insufficient
1

(ii)     any one from:
•        wind speed is too high / low

allow no wind
allow too windy

•        wind is unreliable.

allow wind is variable
1

(iii)    any one from:
•        wind is a renewable energy source
•        do not use fuel
•        energy source is free
•        do not release carbon dioxide
•        do not release greenhouse gases
•        do not release sulfur dioxide
•        do not cause acid rain
•        do not cause climate change
•        do not cause global warming
•        do not cause global dimming.

answer must be an advantage of wind, converse answers in terms
of fossil fuels are insufficient

accept do not release pollutant gases

‘no pollution’ is insufficient
1

[11]
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(a)     (i)      infrared (radiation)

accept IR (radiation)
1

(ii)     (heated) water turns to steam

ignore reference to fossil fuels

do not accept water evaporates to steam
1

steam turns a turbine
1

turbine turns a generator

accept turbine connected to a generator
1

7

(b)     (i)       (so the molten salts) can store large amounts of energy

accept there is a small temperature change for a large energy
transfer

accept heat for energy
1

(ii)     16 (hours)

an answer that rounds to 16 gains 2 marks eg 15.71

allow 1 mark for a correct substitution ie 2 200 000 = 140 000 × t
3

(iii)    the number of daylight hours varies

less sunlight is insufficient
1

the (mean) power (received from the Sun per square metre) varies

accept an answer in terms of maximum possible electrical output
only possible during Summer for 1 mark

1
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(c)     (i)      non-renewable power stations have higher Capacity Factors than renewable
power stations

1

fuel (for non-renewable power stations) is always available

reference to non-renewable power stations operating all the time is
insufficient
non-renewable energy sources are reliable is insufficient

1

(most) renewable energy sources are unpredictable / unreliable

accept (most) renewable energy sources depend on the weather
1

(ii)     the (proportion of) time that solar storage power stations can generate
electricity is greater (than for other renewable energy sources)

1
[14]

(a)     (i)      water
18

heated

accept boiled or turned to steam

do not accept evaporated
1

generator
1

(ii)     geothermal power stations provide a reliable source of electricity
1

(b)     falling water
1

[5]
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(a)     advantage

any one from:

•        produce no / little greenhouse gases / carbon dioxide

allow produces no / little polluting gases

allow doesn’t contribute to global warming / climate change

allow produce no acid rain / sulphur dioxide

reference to atmospheric pollution is insufficient

produce no harmful gases is insufficient
•        high(er) energy density in fuel

accept one nuclear power station produces as much power as
several gas power stations

nuclear power stations can supply a lot of or more energy is
insufficient

•        long(er) operating life

allow saves using reserves of fossil fuels or gas
1

9

disadvantage

any one from:

•        produce (long term) radioactive waste

accept waste is toxic

accept nuclear for radioactive
•        accidents at nuclear power stations may have far reaching or long term

consequences
•        high(er) decommissioning costs

accept high(er) building costs
•        long(er) start up time

1

(b)     (i)      12 000 (kWh)

allow 1 mark for correct substitution eg

2000  ×  6

or
2 000 000  ×  6

or

 

an answer of 12 000 000 scores 1 mark
2
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(ii)     any idea of unreliability, eg

•        wind is unreliable

reference to weather alone is insufficient
•        shut down if wind too strong / weak
•        wind is variable

1

(c)     any one from:

•        cannot be seen
•        no hazard to (low flying) aircraft / helicopters
•        unlikely to be or not damaged / affected by (severe) weather

unlikely to be damaged is insufficient
•        (normally) no / reduced shock hazard

safer is insufficient

less maintenance is insufficient

installed in urban areas is insufficient
1

[6]
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