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Use the following data:

massofaprofon = 1.00728 u
mass of a neutron = 1,00867 u
mass of a 25U nucleus = 238.05076 u
Tu =931.3 MeV/
A 1685 MeV

B 1732 MeV

C 1755 MeV

D 1802 MeV
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The mass of the beryllium nucleus, ]Be, is 7.01473u. What is the binding energy per nucleon of this
nucleus?

Use the following data:

mass of proton = 100728
mass of neutron = 1.00867u
lu=931.3MeV

A 1.6 MeV nucleon™
B 5.4MeV nucleon™
c 9.4MeV nucleon™
D 12.5MeV nucleon™

The fusion of two deuterium nuclei produces a nuclide of helium plus a neutron and
liberates 3.27MeV of energy. How does the mass of the two deuterium nuclei compare with the
combined mass of the helium nucleus and neutron?

Itis 5.8 x 10~ kg greater before fusion.
Itis 5.8 x 107°kg greater after fusion.
Itis 5.8 x 107 kg greater before fusion.
Itis 5.8 x 107 kg greater after fusion.

Sel

[ 4 sie S0 ple © = = Olgl@| m [size: [8.26 * 11.69 1] 4





[image: image8.png]14

15

A deuterium nucleus and a tritium nucleus fuse together to form a helium nucleus, releasing a particle
X in the process, according to the equation

H + JH - jHe +X.

Which one of the following correctly identifies X?

A electron
B neutron
c positron
D proton

A thermal nuclear reactor is shut down by inserting the control rods fully into the core.
Which line, A to D, shows correctly the effect of this action on the fission neutrons in the reactor?

‘number of fission average kinetic energy
neutrons of fission neutrons
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B neutron
c positron
D proton

A thermal nuclear reactor is shut down by inserting the control rods fully into the core.

[Zoomin]

Which line, A to D, shows correctly the effect of this action on the fission neutrons in the reactor?

number of fission

average kinetic energy

neutrons of fission neutrons
A reduced reduced
B reduced unchanged
c unchanged reduced
D unchanged unchanged
END OF SECTION A
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Itis 5.8 x 10~ kg greater before fusion.
Itis 5.8 x 107°kg greater after fusion.
Itis 5.8 x 107 kg greater before fusion.
Itis 5.8 x 107 kg greater after fusion.
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15 The fission of one nucleus of uranium 235 releases 200 MeV of energy. What is the value of this

energy in J?

A 32x107%)
B 32x10771
c 32x107
D 2.0 x 10°)

END OF SECTION A
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The reaction shown below occurs when a proton and a deuterium nucleus,  H, fuse to form a
helium nucleus, 3 He.

p + JH—3He + 0
If the energy released, 0, is 5.49 MeV, what is the mass of the helium nucleus?
mass of  H nucleus=2.01355u

mass of proton = 1.00728u
luis equivalent to 931.3Me V

A 0.00589u
B 3.01494u
C  3.02083u
D 3.02323u

Which line, A to D, in the table gives a combination of materials that is commonly used for
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D 3.02323u

15 Which line, A to D, in the table gives a combination of materials that is commonly used for
‘moderating, controlling and shielding respectively in a nuclear reactor?

<K 4

moderating control shielding
A graphite carbon lead
B cadmium carbon concrete
C cadmium boron lead
D graphite boron concrete
End of Section A
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Protons, cach of mass m and charge e, follow a circular path when travelling perpendicular to a
‘magnetic field of uniform flux density B. What is the time taken for one complete orbit?

A 2meB

The reaction shown below occurs when a proton and a deuterium nucleus, 2H, fuse to form a
helium nucleus, 3 He.
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What is the ratio 2. 2
0

A 100

B 10

C 1

p L
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Which one of the following statements is not true about the control rods used in a nuclear reactor?

They must absorb neutrons.
They must slow down neutrons to thermal speeds.
They must retain their shape at high temperatures.
The length of rod in the reactor must be variable.
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nucleus, 3He
pein —— JHe+Q

What is the value of Q, the energy released in this reaction?

mass ofaproton = 1.00728u
mass of a JH nucleus = 2.01355u

mass of a 3He nucleus = 3.01493u
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A 50MeV
B 55MeV
C  6.0MeV
D 65MeV

15 For a nuclear reactor in which the fission rate is constant, which one of the following
statements is correct?

‘There is a critical mass of fuel in the reactor.

For every fission event, there is, on average, one further fission event.
Asingle neutron is released in every fission event.

No neutrons escape from the reactor.
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