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An oa-particle and a [-particle are both travelling along the same path at a speed of
1 8x10°ms™

They then enter a region of uniform magnetic field as shown in Fig.5.1.

1.0cm

path of a-particle Q
d of B-particl
and of B-particle - e ?“
e

\ %0
region of etic field

into plan per

Fig.5.1 Q

A 3
The magnetic field is normal to the path of the paﬂic@@inm the plane of the paper.

(a) Show that, for a particle of mass m and charge ’3 travelling at speed v normal to a
magnetic field of flux density B, the radius rofiis path in the field is given by

r = :T.:. -
Bq
(3]
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(b) Calculate the ratio v
radius of path of the a-particle
radius of path of the -particle
(c) The magnetic field has flux density 1.2 mT. Calculate the r
(i) the o-particle,
1= ] e m
(ii) the [-particle.
2 (11 LSRR m
3]
(d) The magnetic field extends over a region having a square cross-section of side 1.0cm
(see Fig. 5.1). Both particles emerge from the region of the field.
On Fig.5.1,
(i) mark with the letter A the position where the emergent a-particle may be detected,
(ii) mark with the letter B the position where the emergent -particle may be detected.
(3]
9702/4/MJ03 [TIJ mn over
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2 Fig. 8.1 shows the variation with nucleon number of the binding energy per nucleon of a
nucleus.

binding energy !
per nucleon

0
0 @Iec}n number
Fig. 8.1 &

(a) On Fig. 8.1, mark with the letter S the position of em\js with the greatest stability.
< [1]
o

(b) One possible fission reaction is
25U + In > ¥Ba @YRKr + 2!n.
(i) On Fig. 8.1, mark possible positiorns for
1. the Uranium-235 (233U) rucieus (label this position U),
2. the Krypton-90 (32Kt}'nucleus (label this position Kr). [1]

(ii) The binding energy per nucleon of each nucleus is as follows.

285U:  1.2191 x 1012
12353: 1.3341 x 10712 J
%‘%Kr: 1.3864 x 10712 J

© UCLES 2004 a702/04/M/J/04
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Use these data to calculate

1. the energy release in this fission reaction (give your answer to three significant
figures),

energy = %’ ............ J [3]

2. the mass equivalent of this energy. b

11 - S RSN RERURRII . : [ |

(iii) Suggest why the neutrons were not included in your calculation in (ii).

@ UCLES 2004 a702/04/M/J/04
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The isotope Manganese-56 decays and undergoes [3-particle emission to form the stable
isotope Iron-56. The half-life for this decay is 2.6 hours.

Initially, at time t = 0, a sample of Manganese-56 has a mass of 1.4 g and there is no
Iron-56.

3

(a) Complete Fig. 7.1 to show the variation with time f of the mass of Iron-56 in the sample

for time t=0to time t= 11 hours.

nmegal ecture@nuil . con

5

&
mass of
lron-56
\z\’
S5
Q@
o
-
0 2 4 6 8 10 12
t/hours
(2]
Fia. 7.1
(b) Forthe sample of Manganese:56, determine
(i) the initial number of danganese-56 atoms in the sample,
AUMBEr=s oaonseensnas s 2
(ii) the initial activity.
ACHVITY = ceree e e e e Bg [3]
@ UCLES 2005 9702/04/M/J/05
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(c) Determine the time at which the ratio *
mass of lron-56
mass of Manganese-56
is equal to 9.0.
%’
time = @ ..................... hours [2]
© UCLES 2005 9702/04/M/J/05 [Turn over
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4 (a) Define the decay constant of a radioactive isotope.

- [2]

(b) Strontium-90 is a radioactive isotope having a half-life of 28.0 years. Strontium-90
density of 2.54 gecm™3.

A sample of Strontium-90 has an activity of 6.4 x 109Bq. Calculate Q

(i) the decay constant 4, in s™, of Strontium-90,

A 3
&

o

T s [2]
(ii) the mass of Strontium-90 in the sample,
MASE: = s iensusmasse g [4]
© UCLES 2007 9702/04/M/JI07
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(iii) the volume of the sample. *
VOIUME = ceeene e . A - cm3 [1]
(c) By reference to your answer in (b)(iii), suggest why dust thal hasNggen contaminated
with Strontium-90 presents a serious health hazard.
© UCLES 2007 9702/04/M/J/07 [Turn over
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A positron (,9e) is a particle that has the same mass as an electron and has a charge of g
+1.6 x 10°19C. Examiners

A positron will interact with an electron to form two y-ray photons. Use

Jde + Je — 2y

Assuming that the kinetic energy of the positron and the electron is negligible when the
interact,

(a) suggest why the two photons will move off in opposite directions with equal ene@

(b) calculate the energy, in MeV, of one of the ~,r-rayQ(mm

21| £ | RR———— . ' ] [ |
© UCLES 2008 a7N2/NAMNLLNR
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6 (a) A sample of a radioactive isotope contains N nuclei at time t. At time (t+ Atl), it contains

||'.'
(N — AN) nuclei of the isotope. 4
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Use

For the period Al state, in terms of N, AN and Af,

(i) the mean activity of the sample,

activity = oo e e

(ii) the probability of decay of a nucleus. &

probability =

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

(b) A cobalt-60 source having a half-life of 5.27 years is calibrated and foungtn have an
activity of 3.50 x 10°Bq. The uncertainty in the calibration is +2%.

Calculate the length of time, in days, after the calibration has de, for the stated

een
activity of 3.50 x 10°Bq to have a maximum possible error of %

(%6

{111 7= NS SE A WO days [4]
© UCLES 2009 a7n2/n4AMA/L NG
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(a) Define the term radioactive decay constant.

N atoms and the decay constant A of the isotope.

11

2]

(b) State the relation between the activity A of a sample of a radioactive isotope ca&

[1]

(c) Radon is a radioactive gas with half-life 56s. For health reasons, tfg maximum
permissible level of radon in air in a building is set at 1 radon ato revery 1.5x1021

molecules of air. 1 mol of air in the building is contained in 0.024 g°; s

Calculate, for this building, b

(i) the number of molecules of airin 1.0 m3, (b

\ 2

QJ

o

10 a0 =] =T

(ii) the maximum permisgible number of radon atoms in 1.0m3 of air,

UMD Y = e e e e e eans

gr024 O/NfD2

WWW.MEGALECTURE.COM Page 11 of 45
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(iii) the maximum permissible activity of radon per cubic metre of air.

<

ACHVITY = oo
5]
Q

Q@

Q‘D

70204 UvND2
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8 The isotopes Radium-224 (°2%Ra) and Radium-226 (°35Ra) both undergo spontaneous
o-particle decay. The energy of the a-particles emitted from Radium-224 is 5.68 MeV and
from Radium-226, 4.78 MeV.

(a) (i) State what is meant by the decay constant of a radioactive nucleus.

S
(b) Radium-224 has a half-life of 3.6 days. Q(zr

(i) Calculate the decay constant of Radium-224, stating the unit in which it is
measured.

decay constant = ... e [2]

(ii) Determine the activity of a sample of Radium-224 of mass 2.24 mg .

HENVIIN = oo onnnn e s ens s Bqg [4]
© UCLES 2004 9702/04/0/N/04
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(c) Calculate the number of half-lives that must elapse before the activity of a sample of a ”
radioactive isotope is reduced to one tenth of its initial value.
number of half-lives = ??[2]
%’
© UCLES 2004 9702/04/0/N/04 [Turn over
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9 Fig. 7.1 illustrates the variation with nucleon number A of the binding energy per nucleon E
of nuclei.

EA

Fig. 7.1

(7\

(a) (i) Explain whatis meant by the binding energ@ ’lﬁcleus

. [2]

(i) On Fig.7.1, mark with the'letter S the region of the graph representing nuclei
having the greatest stahbiiity. [1]

(b) Uranium-235 may undergo fission when bombarded by a neutron to produce
Xenon-142 and Strontium-90 as shown below.

235 1 142
aolU + gh = g54Xe + BESr + neutrons

(i) Determine the number of neutrons produced in this fission reaction.

© UCLES 2005 8702/04/0/N/05
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(ii) Data for binding energies per nucleon are given in Fig. 7.2.

: binding energy per nucleon

Isotope I MeV
Uranium-235 7.59
Xenon-142 8.37
Strontium-90 8.72

Fig. 7.2 \<:\
Calculate Q

1. the energy, in MeV, released in this fission reaction, %0

- R MeV [3]
2. the mass equivalent of this energy.
1= g SR RO kg [3]
© UCLES 2005 9702/04/0/MN/05
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10 Uranium-234 is radioactive and emits o-particles at what appears to be a constant rate.

A sample of Uranium-234 of mass 2.65 ug is found to have an activity of 604 Bq.
(a) Calculate, for this sample of Uranium-234,

(i) the number of nuclei,

(ii) the decay constant, Qm‘

S 4
o
decay constant = ...............cccoevienennnn. s1[2]
(iii) the half-life in years.
half-life = ...l years [2]
© UCLES 2006 9702/04/0/N/06
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(b) Suggest why the activity of the Uranium-234 appears to be constant.

(c) Suggest why a measurement of the mass and the activity of a radioactive isotope is not
an accurate means of determining its half-life if the half-life is approximately one hour,

@ UCLES 2006 8702/04/0/MN/0B

WWW.MEGALECTURE.COM Page 18 of 45
WWW. Vout ube. conml negal ect ure



what sapp: +92 323 509 4443, enmnil: negal ecture@mail . con

o0
MEGA LECTURE
19

11 (a) Explain what is meant by the binding energy of a nucleus.

1]

(b) Fig.7.1 shows the variation with nucleon number (mass number) A of the binding energy
per nucleon Eg of nuclei.

\ ,@
Eg

S
g
>
\(}‘b
Q") )

Fig. 7.1
One particular fission reaction mayv-oe represented by the nuclear equation

235 i 141 g2 1
gzu {HN = 5EE!.a + 35Kr +Sﬂn.

(i) On Fig. 7.1, label the approximate positions of

1. the uranium {ESZU) nucleus with the symbol U,
2. the barium {1;;53) nucleus with the symbol Ba,

3. the krypton {ggKr) nucleus with the symbol Kr. [2]

(ii) The neutron that is absorbed by the uranium nucleus has very little kinetic energy.
Explain why this fission reaction is energetically possible.

[2]

© UCLES 2007 az7N2NAONIOT
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(c) Barium-141 has a half-life of 18 minutes. The hali-life of Krypton-92 is 3.0s. -

In the fission reaction of a mass of Uranium-235, equal numbers of barium and krypton
nuclei are produced.

Estimate the time taken after the fission of the sample of uranium for the ratio

number of Barium-141 nuclei
number of Krypton-92 nuclei

to be approximately equal to 8. &

mQQ?QDtmmmm"mmmmmmmms[m

© UCLES 2007 A7N2/0AI0NINT [TI..IIT'I over
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12 Two deuterium (fH] nuclei are travelling directly towards one another. When their separation
is large compared with their diameters, they each have speed v as illustrated in Fig. 5.1.

v v

. —y—

deuterium O O deuterium

nucleus nucleus

NS

The diameter of a deuterium nucleus is 1.1 x 10714 m.

be approximately 2.5 x 105ms~ in order that they may come int ?

(a) Use energy considerations to show that the initial speed v of the deagerium nuclei must
Explain your working.

0

\ 2

QJ

o

(3]
(b) For a fusion reaction to occur, the@etterium nuclei must come into contact.
Assuming that deuterium behaves as an ideal gas, deduce a value for the temperature

of the deuterium such that the nuclei have an rm.s. speed equal to the speed calculated
in (a).

IEMparstirg = cuamusssisnsmnmsnmmaic 4]

(c) Comment on your answer to (b).

1]
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13 The controlled reaction between deuterium {%H) and tritium {?H) has involved ongoing -~
research for many years. The reaction may be summarised as Examiner's
Use

2H + 3H = JHe + n + Q

where Q = 17.7 MeV.

Binding energies per nucleon are shown in Fig. 8.1.

binding energy per nucleon &
/MeV

IH 1.12 ‘§r~

on = .

gHe 7.07 %

Fig. 8.1 (b
(a) Suggest why binding energy per nucleon for the neutr%a

(1]
(b) Calculate the mass defect, in kg, of a helium gHe nucleus.
mass defect = ...ooceiiieeeee e eeee.. KO [3]
(c) (i) State the name of the type of reaction illustrated by this nuclear equation.
............................................................................................................................ [1]

(ii) Determine the binding energy per nucleon, in MeV, of tritium (?H}.

binding energy per nucleon =

....................................... MeV [3]
© UCLES 2009 Q7N /A4 /MNING
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14 (a) State what is meant by the decay constant of a radioactive isotope.

(b) Show that the decay constant 4 is related to the half-life f, by the expression &

it, = 0.693. \Q

\2\.
S

\ 2

&*
3

o

(c) Cobalt-60 is a radioactive isotope with a half-liie’of 5.26 years (1.66 x 108s).
A cobalt-60 source for use in a school labaratory has an activity of 1.8 x 10°Ba.

Calculate the mass of cobali-60 in.the source.

MBS = conmannssunsissssesd &
© UCLES 2009 Q7N /ADIONING
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15 Americium-241 is an artificially produced radioactive element that emits a-particles.

Fo
A sample of americium-241 of mass 5.1 ug is found to have an activity of 5.9 x 10°Bq. Examr'rl;er's
Use
(a) Determine, for this sample of americium-241,
(i) the number of nuclei,
%.
number = b .......................... [2]
(ii) the decay constant, (b
decay constant = .........ccccoeceeieiiieeeeieenee. ST [2]
(iii) the half-life, in years.
half-life = ..o, years [2]
(b) Another radioactive element has a half-life of approximately 4 hours.
Suggest why measurement of the mass and activity of a sample of this element is not
appropriate for the determination of its half-life.
. [1]
© UCLES 2010 Q7NOIARIMAI 140 [Turn over
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(b) Two deuterium ( f H) nuclei each have initial kinetic energy E, and are initially sepa
by a large distance.

The nuclei may be considered to be spheres of diameter 3.8 x 107°m with t ses
and charges concentrated at their centres.

The nuclei move from their initial positions to their final position of juswmg, as
illustrated in Fig. 4.1.

4

R

initially @ e
kinetic energy Ex etic energy E,

3.8x107®m \0

e (7\‘
a&®
¥ N
at rest
Fig. 4
(i) Forthe two nuclei approaching&ach other, calculate the total change in

1. gravitational potential energy,

=1pt=] gu " SRR RTERSAPURRRERTREURPURIRI, |c | |
2. electric potential energy.
BNEIQY = .ireeeeereeeceeencessnsseeessnsssseeennees J [O)
© UCLES 2010 Qa7A/A1 /A 1N
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(i) Use your answers in (i) to show that the initial kinetic energy E, of each nucleus

For

is 0.19MeV. Examiner's
Use
QO 2
(iii) The two nuclei may rebound from each other. Suggest one other eﬁg that could
happen to the two nuclei if the initial kinetic energy of each nu®gus Ls greater than
that calculated in (ii).
© UCLES 2010 Q7NOIA1 M/ 140 [Turn over
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17 A =¥ meson is a sub-atomic particle. For
A stationary ni° meson, which has mass 2.4 x 10~28 kg, decays to form two y-ray photons. Examiner's
The nuclear equation for this decay is Use

=y +y.

(a) Explain why the two y-ray photons have the same energy.

(b) Determine, for each y-ray photon,
(i) the energy, in joule,
\Q
&*
o
BIEHY = v [
(ii) the wavelength,
wavelength = ... . M [2]
@ UCLES 2010 Qa7A/A1 /A 1N
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(iii) the momentum.

For
Examiner's
Use
el pa =T 1H] ) B PR P P e ??N s [2]
\23\3
© UCLES 2010 Q7341 M 1A N [Turn over
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18 Americium-241 is an artificially produced radioactive element that emits a-particles.

Fo
A sample of americium-241 of mass 5.1 ug is found to have an activity of 5.9 x 10°Bq. Examr'rl;er's
Use
(a) Determine, for this sample of americium-241,
(i) the number of nuclei,
%.
number = b .......................... [2]
(ii) the decay constant, (b
\Q
&*
Yo
decay constant = .........cccceeeeieieeeieieanee. ST [2]
(iii) the half-life, in years.
half-life = ..o, years [2]
(b) Another radioactive element has a half-life of approximately 4 hours.
Suggest why measurement of the mass and activity of a sample of this element is not
appropriate for the determination of its half-life.
. [1]
© UCLES 2010 Q7NOIADINAL 14N [Turn over
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In some power stations, nuclear fission is used as a source of energy.

For
Examiner's
(a) State what is meant by nuclear fission. Use
(b) The nuclear fission reaction produces neutrons. In the power station, the n ay
be absorbed by rods made of boron-10.
Complete the nuclear equation for the absorption of a single neutron oron-10
nucleus with the emission of an a-particle.
L R — Li .mmm_md\zr\’ [3]
(c) Suggest why, when neutrons are absorbed in the boron rods, ods become hot as a
result of this nuclear reaction.
...................................................................................................................................... [3]
© UCLES 2010 Q7N2/A1IOININ [Turn over
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8 (a) The variation with nucleon number A of the binding energy per nucleon Bc of nuclei is For

shown in Fig. 8.1. Examiner's
Use

0
A .
Fig. 8.1 Q\

On Fig. 8.1, mark the approximate positions of b

(i) iron-56 (label this point Fe), & 1]
(ii) zirconium-97 (label this point Zr), Q ’)\ 1]
(iii) hydrogen-2 (label this point H). o 1]

(b) (i) State what is meant by nuclear fission.

----------------------------------------------------------------------------------------------------------------------------------

-[2]
(ii) By reference to Fig. 8.1, explain how fission is energetically possible.
.............................................................................................................................. [2]
@ UCLES 2011 Q7A2/AA AT 14
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(b) Show that the energy equivalence of 1.0u is 930 MeV.
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8 (a) State what is meant by the binding energy of a nucleus.

emai | : megal ecture@mai |l . comr

3]

(c) Data for the masses of some particles and nucl@ nin Fig. 8.1.

mass/u

proton

neutron
deuterium (7H)
zirconium (332Zr)

1.0073
1.0087
2.0141
97.0980

Fig. 8.1

Use data from Fig. 8.1 and information from (b) to determine, in MeV,

(i) the binding energy of deuterium,

© UCLES 2011

binding energy =

Q7O ADRAS A
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(ii) the binding energy per nucleon of zirconium.

For
Examiner’s

Use

binding energy per nucleon = ...l eV [3]

\2\’
\Q
&*
o
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8 The isotope phosphorus-33 {?g P) undergoes [-decay to form sulfur-33 {?SS), which is For
stable. Examiners

The half-life of phosphorus-33 is 24.8 days. vee

(a) (i) Define radioactive half-life.

<\<:?~E"Eﬂ
(ii) Show that the decay constant of phosphorus-33 is 3.23 x 10~7s1. ?“
\2\’

\(Sgbb [1]

(b) A pure sample of phosphorus-33 has an initial Qty n.'::; 3.7 x 10°Baq.

Calculate

(i) the initial number of phosphorus-33 nuclei in the sample,

RUMBBE = mmsrmssars )

(ii) the number of phosphorus-33 nuclei remaining in the sample after 30 days.

MUMBEE = o mnesssn e s 2]
© UCLES 2011 Q7N0/A1 IO/ 1 [Turn over
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(c) After 30 days, the sample in (b) will contain phosphorus-33 and sulfur-33 nuclei. For

Use your answers in (b) to calculate the ratio Examingr’s
Use

number of phosphorus-33 nuclei after 30 days
number of sulfur-33 nuclei after 30 days

© UCLES 2011 Q7D IA4 IO A
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8 The isotope phosphorus-33 {?g P) undergoes [-decay to form sulfur-33 {?SS), which is For
stable. Examiners

The half-life of phosphorus-33 is 24.8 days. vee

(a) (i) Define radioactive half-life.

<\<:?~E"Eﬂ
(ii) Show that the decay constant of phosphorus-33 is 3.23 x 10~7s1. ?“
\2\’

\(Sgbb [1]

(b) A pure sample of phosphorus-33 has an initial Qty n.'::; 3.7 x 10°Baq.

Calculate

(i) the initial number of phosphorus-33 nuclei in the sample,

RUMBBE = mmsrmssars )

(ii) the number of phosphorus-33 nuclei remaining in the sample after 30 days.

MUMBEE = o mnesssn e s 2]
© UCLES 2011 Q7ND/ADININIA 1 [Turn over
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(c) After 30 days, the sample in (b) will contain phosphorus-33 and sulfur-33 nuclei. For

Use your answers in (b) to calculate the ratio Examingr’s
Use

number of phosphorus-33 nuclei after 30 days
number of sulfur-33 nuclei after 30 days

© UCLES 2011 Q7D IADICNGA 4
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8 Radon-222 is a radioactive element having a half-life of 3.82 days. For

Examiners
Use

Radon-222, when found in atmospheric air, can present a health hazard. Safety measures
should be taken when the activity of radon-222 exceeds 200 Bq per cubic metre of air.

(a) (i) Define radioactive decay consitant.

XN 2
(ii) Show that the decay constant of radon-222is 2.1 x 10°%s7. E
%.
(1]
(b) A volume of 1.0m? of atmospheric air contains 2.5 x 10°° molecules.
Calculate the ratio
number of air molecules in 1.0 m?3 of atmospheric air
number of radon-222 atoms in 1.0m? of atmospheric air
for the minimum activity of radon-222 at which safety measures should be taken.
Rl =icnnme s mmrmanunesssnenass: [J]
© UCLES 2011 Q7N A TONA A
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9 (a) (i) State whatis meant by the decay constant of a radioactive isotope.

For
Examiner’s
Use
. [2
(if) Show that the decay constant A and the half-life t, of an isotope are related
expression
Aty = 0.693. ‘Q
%.
A 2
&*
(3]
Yo
(b) In order to determine the half-life of a sample of a radioactive isotope, a student
measures the count rate near to the sample, as illustrated in Fig. 9.1.
LD g,
| counter
detector __,
H%
shielding\_ B
sample of
radioactive - mall
material
Fig. 9.1
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Initially, the measured count rate is 538 per minute. After a time of 8.0 hours, the

; ' For
measured count rate is 228 per minute.

Examiner’s
Use
Use these data to estimate the half-life of the isotope.

half-life = wvveeereeeeee e o -.... hOUrS [3]
(c) The accepted value of the half-life of the isotope in (b) is 5.8 h :
The difference between this value for the half-life and that ted in (b) cannot be
explained by reference to faulty equipment.
Suggest two possible reasons for this difference. §
1."mmm"mmm"mmmm"mm"mmm"mm"mmfai .......................................................
- A8
(2]
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8 The element strontium has at least 16 isotopes. One of these isotopes is strontium-89. This
isotope has a half-life of 52 days.

For
Examiner's
Use

(a) State what is meant by isofopes.

(b) Calculate the probability per second of decay of a nucleus of 5tr=::~r1tium-ﬁ%i Q

(c) A laboratory prepares a strontium-89 source.

The activity of this source is measured 21 days after preparation of the source and is
found to be 7.4 x 10°Baq.

Determine, for the strontium-89 sourge-at the time that it was prepared,

(i) the activity,

ACtiVItY = e e e e eeeeeee.. B [2]
(ii) the mass of strontium-89.
MASS = sy |G
© UCLES 2012 Q7NOIADINAL 1/12 [Turn over
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9 (a) (i) State whatis meant by the decay constant of a radioactive isotope.

For
Examiner’s
Use
. [2
(if) Show that the decay constant A and the half-life t, of an isotope are related
expression
Aty = 0.693. ‘Q
%.
Q 3]
(b) In order to determine the half-life of a sample of a radioactive isotope, a student
measures the count rate near to the sample, as illustrated in Fig. 9.1.
ﬁ to
counter
detect::}r\
shielding\_ B
sample of
radioactive - mall
material
Fig. 9.1
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Initially, the measured count rate is 538 per minute. After a time of 8.0 hours, the

; ' For
measured count rate is 228 per minute.

Examiner’s
Use
Use these data to estimate the half-life of the isotope.

half-life = wvveeereeeeee e o -.... hOUrS [3]
(c) The accepted value of the half-life of the isotope in (b) is 5.8 h :
The difference between this value for the half-life and that ted in (b) cannot be
explained by reference to faulty equipment.
Suggest two possible reasons for this difference. Q
95
1 _mmﬁ<? ..... > AR O
o
- A8
(2]
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8 When a neutron is captured by a uranium-235 nucleus, the outcome may be represented by For
the nuclear equation shown below. Examiner's
Use
ESSU + g]n — ESMD + 12?La + xén + ?_[1] e
(a) (i) Use the equation to determine the value of x.
(ii) State the name of the particle represented by the symbol _? e. &
. O
(b) Some data for the nuclei in the reaction are given in Fig. 8.1. E
mass/u binding energy Nﬂnusieun
;’I\EV
uranium-235  (25u) | 235.123 (b
molybdenum-95 (33 Mo) 94.945 \QB.UQ
lanthanum-139  ('35La) | 138.955 Q b 7.92
proton ( } 9) 1.007
neutron {g,n] 1.009
Fig. 8.1
Use data from Fig. 8.1 to
(i) determine the binding energy, in u, of a nucleus of uranium-235,
Birdifg anBIgY = oo mni s . [G)
© UCLES 2012 Q7N (AN 2 [Turn over
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(ii) show that the binding energy per nucleon of a nucleus of uranium-235 is 7.18 MeV.

For
Examiner's
Use

?& [3]
(c) The kinetic energy of the neutron before the reaction is negligible. e
Use data from (b) to calculate the total energy, in MeV, released %aminn.
\Q
&*
o
BV S ..o s s MeV [2]
@ UCLES 2012 Q7N /ATONA D
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