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1

Nuclear power stations use uranium-235 as a fuel.

Energy is released from uranium-235 when it undergoes nuclear fission.

Fig. 9.1 shows what happens in nuclear fission.
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Fig. 9.1
Describe how the energy released during nuclear fission is transferred.

Fig. 9.2 below shows a simplified view of a nuclear reactor.
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Fig. 9.2

Nuclear fission takes place in the fuel rods. The fuel rods contain uranium.

To release a useful amount of energy, there must be a chain reaction. If only one fuel
rod is used, there will not be a chain reaction.

Explain why many fuel rods are needed to cause a chain reaction.
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(ii) Coolant is continually pumped through the reactor. The purpose of the coolant is
to remove thermal energy from the reactor.

The table shows two coolants that can be used in nuclear reactors.

Approximate specific heat . 3
Coolant capacity (J/kg°C) Density (kg/m>)
150 11000
B 1300 860
Mia

A coolant with a higher density is better
because the same volume of coolant can
transfer away more thermal energy.

James

A coolant with a higher specific heat
capacity is better because it can transfer
away more thermal energy without getting
too hot.

2,
Both students are correct that these factors improve the coolant.

Suggest which coolant would be the most suitable to use in a nuclear reactor.

Use data in the table and calculations to support your answer.
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Resource Materials

Equations in Physics

change in internal energy = mass x specific heat capacity x change in temperature
energy to cause a change in state = mass x specific latent heat

for gases: pressure x volume = constant
(for a given mass of gas and at a constant temperature)

(final speed)? — (initial speed)? = 2 x acceleration x distance

energy stored in a stretched spring = % x spring constant x (extension)?
potential difference across primary coil x current in primary coil =

potential difference across secondary coil x current in secondary coil

Higher tier only —

pressure due to a column of liquid = height of column x density of liquid x g
force = magnetic flux density x current x length of conductor

potential difference across primary coil + potential difference across secondary coil =
number of turns in primary coil + number of turns in secondary coil

change in momentum = resultant force x time for which it acts




OCR

Oxford Cambridge and RSA

Copyright Information

OCR is committed to seeking permission to reproduce all third-party content that it uses in its assessment materials. OCR has attempted to identify and contact all copyright holders whose
work is used in this paper. To avoid the issue of disclosure of answer-related information to candidates, all copyright acknowledgements are reproduced in the OCR Copyright
Acknowledgements Booklet. This is produced for each series of examinations and is freely available to download from our public website (www.ocr.org.uk) after the live examination series.

If OCR has unwittingly failed to correctly acknowledge or clear any third-party content in this assessment material, OCR will be happy to correct its mistake at the earliest possible
opportunity.

For queries or further information please contact The OCR Copyright Team, The Triangle Building, Shaftesbury Road, Cambridge CB2 8EA.

OCR is part of the Cambridge Assessment Group; Cambridge Assessment is the brand name of University of Cambridge Local Examinations Syndicate (UCLES), which is itself a department
of the University of Cambridge



