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A uranium-235 nucleus absorbs a neutron and then splits into two nuclei. A possible nuclear
reaction is given by

235 a 93 c a
U + gn = 37Rb + X + 2pn + energy.

(a) State the constituent particles of the uranium-235 nucleus.

.............................................................................................................................................. [1]

(b) Complete Fig. 7.1 for this reaction.

value

a

b

c

d
. [3]

Fig. 7.1
(c) Suggest a possible form of energy released in this reaction.

.............................................................................................................................................. [1]
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2

The equation represents the spontaneous radioactive decay of a nucleus of bismuth-212.
22Bi —> X+ 99Tl + 6.2MeV
(@) (i) Explain the meaning of spontaneous radioactive decay.

....................................................................................................................................... [1]
(i) State the constituent particles of X.
....................................................................................................................................... [1]
(b) (i) Use the conservation of mass-energy to explain the release of 6.2MeV of energy in this
reaction.
....................................................................................................................................... [2]
(if) Calculate the energy, in joules, released in this reaction.
ENEIGY = coeiiiiiiiiieieieee ettt ettt J[1]
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3 Inthe decay of a nucleus of 2232 Po,an a-particle is emitted with energy 5.3 MeV.

The emission is represented by the nuclear equation

21 A
82Po —> X+ o + energy

(@ (i) On Fig. 7.1, complete the number and name of the particle, or particles, represented by
A and B in the nuclear equation.

number name of particle or particles
A
B
Fig.7.1
[1]
(i) State the form of energy given to the a-particle in the decay of 2252 Po.
....................................................................................................................................... [1]
(b) A sample of polonium 2;2 Po emits 7.1 x 10'8 a-particles in one day.
Calculate the mean power output from the energy of the a-particles.
POWEL = ittt W 2]
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4 (a) State whatis meant by
Lo o= L 1o = PP OPPRPPPRPPPP
(SR =L (o] = PSP PPRPPPP

ATl = Lo [F= o] LA ST P PO UP PP

[2]

(b) Describe the changes to the proton number and the nucleon number of a nucleus when
emission occurs of

(i) an a-particle,

...................................................................................................................................... [1]
(i) ap-particle,

...................................................................................................................................... [1]
(iii) y-radiation.

...................................................................................................................................... [1]
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5 (a) Describe the two main results of the a-particle scattering experiment.

==Y | TP

[3]

(b) Relate each of the results in (a) with the conclusions that were made about the nature of
atoms.

(=TT U] L PO PURPPNY

(TS0 1| 2 PP PPPPPRRPPRPP
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6 A polonium nucleus 2gﬁ’,Po is radioactive and decays with the emission of ana-particle. The

nuclear reaction for this decay is given by

Z4Po = %Q+ Yo
(@ (i) Statethe valuesof W...............
X e
Y e
Z i,
[2]
(i) Explain why mass seems not to be conserved in the reaction.
.............................................................................................................................. [2]
(b) The reaction is spontaneous. Explain the meaning of spontaneous.
...................................................................................................................................... [1]
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7 (a) Two isotopes of uranium are uranium-235 (233U) and uranium-238 (235U).

(i) Describe in detail an atom of uranium-235.

.............................................................................................................................. (4]
(i)  With reference to the two forms of uranium, explain the term isotopes.

.............................................................................................................................. [2]

(b) When a uranium-235 nucleus absorbs a neutron, the following reaction may occur:
20 + Wn = "Bla + Z2Q + 3%¥n

(i) Determine the values of Y and Z.

Y = e,

Z= e

[2]

(i) Explain why the sum of the masses of the uranium nucleus and of the neutron does
not equal the total mass of the products of the reaction.
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8 (a) Describe the structure of an atom of the nuclide 233U.

(b) The deflection of a-particles by a thin metal foil is investigated with the arrangement
shown in Fig. 6.1. All the apparatus is enclosed in a vacuum.

detector of a-particles

source
a sou path of deflected

o-particles

Fig. 6.1

The detector of a-particles, D, is moved around the path labelled WXY.

(i) Explain why the apparatus is enclosed in a vacuum.
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(c) A beam of a-particles produces a current of 1.5pA. Calculate the number of a-particles
per second passing a point in the beam.

NUMDEE = .o s [3]
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(a) p-radiation is emitted during the spontaneous radioactive decay of an unstable nucleus.

(i) State the nature of a p-particle.

............................................................................................................................ [1]
(i) State two properties of p-radiation.
T et et et ettt —eeeeeeteeeteeatee e ae ettt e teeaneeeseeaneeeteeaneeeaneeanteeaneeenteenneeeneeanean
P2 SRR
[2]
(i) Explain the meaning of spontaneous radioactive decay.
............................................................................................................................ (1]

(b) The following equation represents the decay of a nucleus of hydrogen-3 by the emission
of a p-particle.

Complete the equation.

3H—>  He+ B [2]

(c) The p-particle is emitted with an energy of 5.7 x 103eV.

Calculate the speed of the p-particle.

(d) A different isotope of hydrogen is hydrogen-2 (deuterium). Describe the similarities and
differences between the atoms of hydrogen-2 and hydrogen-3.
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