——— WORKSHEETS ——

phys@ibcs UK

Smarter practice. Stronger understanding ATTEMPT CHECK CORRECT IMPROVE

Energy resources and electricity supply decisions

AQA GCSE Physics 8463 and Combined Science Trilogy 8464 | Paper 1 | Foundation and Higher
Suggested: 35-40 minutes + 15-20 minutes review | 25 parts | 46 marks

Specification points covered

Energy resources, renewable and non-renewable sources, reliability, uses and environmental impacts:
8463 4.1.3 /8464 6.1.3.

Power, energy transferred and time: 8463 4.1.1.4 / 8464 6.1.1.4. Interpret graphs and evaluate supplied
evidence.

A coastal community is choosing an electricity supply for homes, a clinic and the harbour. Use the supplied demand,
weather and cost evidence to advise the council. All case-study figures and costs are fictional.

Use E=Pt. W x s gives J; kW x h gives kWh; MW x h gives MWh. 1 MW = 1000 kW =1 000 000 W; 1 h = 3600 s;

1 GJ =1 000 000 000 J. Show working and units. Use a calculator and ruler. You do not need to describe how power
stations generate electricity.

1 Checking the resource claims

The council receives several claims from residents and suppliers.

1(a) Wind and natural gas are proposed for electricity generation. Identify the renewable resource and state what
renewable means. [2 marks]

1(b) The clinic has a diesel backup generator. Which fossil fuel is diesel made from? [1 mark]

1(c) Aresident says, “Nuclear fuel is renewable because it is not a fossil fuel.” Explain why this conclusion is
wrong. [2 marks]

1(d) A supplier proposes wood fuel for clinic heating and biofuel for harbour vehicles. Explain why calling these
fuels renewable depends on how the plants are managed. [2 marks]
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2 Reading demand and available output

Figure 1 is a simplified profile for one day, with straight lines between marked times. Time 0 h and 24 h are midnight.
Available wind output is not necessarily all used: a surplus must be stored, exported or curtailed.
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2(a) Use Figure 1 to state the maximum demand and the time when it occurs. [1 mark]

2(b) Read the available wind power at 12 h. [1 mark]

2(c) Calculate the extra power needed from other sources at 18 h. [1 mark]

2(d) Use the straight demand line to estimate the demand at 15 h. [1 mark]
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2 Reading demand and available output continued
2(e) Calculate the surplus available wind power at 0 h if there is no other generation. [1 mark]

2(f) Explain why having surplus wind output at midnight does not, by itself, show that wind can meet demand at
18 h. [2 marks]

3 Planning energy and backup

Treat stated powers as constant for the specified intervals. Battery values mean usable stored energy; neglect further
losses.

3(a) In a test, the clinic uses a constant 200 kW for 5.0 h. Calculate the energy used in kWh. [1 mark]

3(b) A harbour pump uses 6.0 kW for 90 minutes. Calculate the energy transferred in joules. [2 marks]

3(c) Figure 1 shows constant available wind power from 6 h to 12 h. Calculate the energy available from wind
during this interval in MWh. [1 mark]

3(d) A separate clinic battery has 900 kWh of usable energy. For how long can it supply a constant 150 kW
load? [1 mark]
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3 Planning energy and backup continued
3(e) A generator supplies 36 GJ at a constant 5.0 MW. Calculate the operating time in seconds. [2 marks]

3(f) A supplier labels a generator “1 MW” and claims it therefore supplies “1 MWh every day”. Explain the
error. [2 marks]

3(g) Three standby generators can each deliver 0.250 MW. Calculate their combined power and decide whether
it is enough for a 0.500 MW critical load. [2 marks]

4 Checking local reliability

The council must consider timing and local conditions, not just whether a resource is renewable.

4(a) Local tidal output follows a predictable cycle but falls to zero at slack water. Wave output varies with the
weather. Explain why tidal output can be more predictable without being constant. [2 marks]

4(b) The council proposes using only solar panels for the clinic. Give two conditions that could reduce their
output below demand. [2 marks]
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4 Checking local reliability continued

4(c) The local river dries up each summer, and a survey finds no accessible high-temperature geothermal
resource. Explain why being renewable does not make hydroelectricity or geothermal energy suitable
here. [2 marks]

4(d) In the council’s model, renewable electricity increases from 25% to 60% of the annual total. Calculate the
increase in percentage points (subtract the percentages). Suggest one environmental reason for this change and
explain it. [3 marks]

5 Explaining environmental effects
Give a named cause linked to an effect. “It causes pollution” alone is not a complete explanation.
5(a) A gas-fired option burns a fossil fuel. Explain how this can contribute to climate change. [2 marks]

5(b) A cheaper coal-fired option would release sulfur dioxide unless treated. Explain one environmental effect of
this gas. [2 marks]

5(c) A nuclear option produces radioactive waste. Explain one reason why this waste must be managed
carefully. [2 marks]
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6 Recommending an electricity supply

Table 1 compares complete supply options. Power ratings are maximum outputs, not guaranteed wind/solar output.
Assume the gas plant has fuel and can deliver its rated power whenever required. Each fully charged battery stores 4.0
MWh of usable energy and can deliver up to 12 MW.

Table 1

Option Generating plant Usabl;\za;‘ttery g Capital cost / units
A 12 MW wind + 4 MW solar 4.0 80
B 12 MW wind + 4 MW solar + 12 MW gas 4.0 110
C 12 MW gas 4.0 70

6(a) Recommend the most suitable option in Table 1. The priorities are to meet demand, stay within the 120-unit
capital budget and reduce fossil-fuel use when possible. A calm night gives no wind or solar output; demand can
stay at 12 MW for 2.0 h. In a separate complete generation failure, the 0.500 MW critical clinic load needs 8.0 h
of battery backup. Use calculations and comparisons to justify your recommendation, and explain an
environmental and an economic trade-off. [6 marks]

Review: improve one answer by adding named evidence and explaining why that evidence affects the electricity-supply
decision.
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