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PHYSICS
Topic Paper: 1.3 & 2.4.3 National grid and global energy resources
Part 1

Time allowed: 45 minutes

Materials
For this paper you must have:
● the Periodic Table/Data Sheet, provided as an insert (enclosed)
● a ruler with millimetre measurements
● a calculator, which you are expected to use where appropriate.

Instructions
● Use black ink or black ball-point pen.
● Fill in the boxes at the top of this page.
● Answer all questions.
● You must answer the questions in the spaces provided. Do not write outside the box around

each page or on blank pages.
● All working must be shown.
● Do all rough work in this book. Cross through any work you do not want to be marked.

Information
● The Periodic Table/Data Sheet is provided as in insert.
● You are reminded of the need for good English and clear presentation in your answers.
● When answering questions you need to make sure that your answer:

- is clear, logical, sensibly structured
- fully meets the requirements of the question
- shows that each separate point or step supports the overall answer.
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Q1. (a) In the UK, over 70% of the electricity is generated in power stations that burn fossil
fuels.

(i) Explain one effect that burning fossil fuels has on the environment.

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

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

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

...............................................................................................................
(2)

(ii) Give one way the effect on the environment described in part (a)(i) could be reduced.

Assume the amount of fossil fuels burnt stays the same.

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

...............................................................................................................
(1)

(b) Electricity can also be generated in a pumped storage hydroelectric power station.

An advantage of pumped storage hydroelectric power stations is the short start-up time
they have.

(i) What is the importance of the short start-up time?

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

...............................................................................................................
(1)

(ii) Give one other advantage of a pumped storage hydroelectric power station.

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

...............................................................................................................
(1)
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(c) Read the extract below from a newspaper article.

(i) In the UK, the proportion of electricity generated using wind turbines is due to
increase a lot. Some opponents of wind turbines think this increase will cause big
fluctuations in the electricity supply.

Suggest one reason why this may be true.

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

...............................................................................................................
(1)

(ii) Between 2002 and 2008 the amount of electricity used for lighting in homes in the UK
decreased.

Suggest one reason why.

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

...............................................................................................................
(1)

(Total 7 marks)

Q2. About half of the UK’s electricity is generated in coal-burning power stations and nuclear
power stations.

(a) Coal-burning power stations and nuclear power stations provide a reliable way of
generating electricity.

What is meant by a reliable way of generating electricity?

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

........................................................................................................................
(1)

(b) Over the next few years, most of the older nuclear power stations in the UK will be closed
down, and the process of decommissioning will start.

What does it mean to decommission a nuclear power station?

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

........................................................................................................................
(1)
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(c) Climate change has been strongly linked to the emission of carbon dioxide. Many
governments around the world are committed to reducing carbon dioxide emissions.

Generating electricity can increase carbon dioxide emissions.

The companies generating electricity could reduce carbon dioxide emissions.

Give two ways the companies could do this.

1 .....................................................................................................................

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

2 ......................................................................................................................

........................................................................................................................
(2)

(d) Electricity is distributed from power stations to consumers along the National Grid.

The voltage across the overhead cables of the National Grid needs to be much higher than
the output voltage from the power station generators.

Explain why.

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

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

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

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

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

........................................................................................................................
(3)

(Total 7 marks)

Q3. (a) Solar energy is a renewable energy source used to generate electricity.

(i) What is meant by an energy source being renewable?

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

...............................................................................................................
(1)

(ii) Name two other renewable energy sources used to generate electricity.

1 ...............................................................................................................

2 ...............................................................................................................
(1)
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(b) A householder uses panels of solar cells to generate electricity for his home.
The solar cells are tilted to receive the maximum energy input from the Sun.

The data in the table gives the average energy input each second (in J/s), to a 1 m2 area of
solar cells for different angles of tilt and different months of the year.

(i) Use the data in the table to describe how the average energy input to the solar cells
depends on the angle of tilt.

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

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

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

...............................................................................................................
(2)

Month

Angle
of tilt

 20° 30° 40° 50°

 February 460 500 480 440

April 600 620 610 600

June 710 720 680 640

August 640 660 640 580

 October 480 520 500 460

 December 400 440 420 410
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(ii) The total area of the solar cell panels used by the householder is 5 m2.

The efficiency of the solar cells is 0.18.

Use the equation in the box to calculate the average maximum electrical energy
available from the solar cell panels each second in June.

Show clearly how you work out your answer.

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

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

Maximum energy = ............................................... joules/second
(3)

(c) The diagram shows part of the National Grid.

(i) Even though the householder uses solar cells to generate electricity for his home,
the home stays connected to the National Grid.

Give one reason why the householder should stay connected to the National Grid.

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

...............................................................................................................
(1)

(ii) The step-up transformer increases the efficiency of the National Grid.

Explain how.

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

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

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

...............................................................................................................
(2)

(Total 10 marks)
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Q4.  The map below shows the position of two towns, A and B, on the banks of a large river
estuary.
 A is an important fishing and ferry port.
 The wind usually blows from the west. The major roads and railways are shown.
 A power station is to be built in area X to generate electricity for the region.

 The choice is between a nuclear power station and a coal fired power station.

(a)  State the advantages and disadvantages of the two methods of generating
electrical energy.

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

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

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

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

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

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

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

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

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

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

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

....................................................................................................................................
(6)
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(b)  Which method would you choose for this site?

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

 Explain the reason for your choice.

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

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

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

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

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

....................................................................................................................................
(3)

(Total 9 marks)

Q5. (a) Nuclear fuels and the wind are two of the energy sources used to generate electricity in
the UK.

Explain the advantages of using energy from nuclear fuels to generate electricity rather
than using energy from the wind.

Include in your answer a brief description of the process used to generate electricity from
nuclear fuels.

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

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

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

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

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

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

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

........................................................................................................................
(4)

(b) In the UK, most electricity is generated in power stations that emit carbon dioxide into the
atmosphere. The impact of these power stations on the environment could be reduced by
the increased use of ‘carbon capture’ technology.

Describe how ‘carbon capture’ would prevent the build-up of carbon dioxide in the
atmosphere.

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

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

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

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

........................................................................................................................
(2)

(Total 6 marks)
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