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QL.

6  Strontium-90 decays with the emission of a p-particle to form Yitrium-90. The reaction is
represented by the equation

205r — 29y + % + 0.55 MeV.
The decay constant is 0.025 year .

(a) Suggest, with a reason, which nucleus, ggSr or gg\’, has the greater binding energy.

.. [2]

(b) Explain what is meant by the decay constant.

.. [2]
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(c) Atthe time of purchase of a Strontium-90 source, the activity is 3.7 x 105Bq.

(i) Calculate, for this sample of strontium,

1. the initial number of atoms,

NUMDBEr = ... veeeeaee [3]

2. the initial mass.

MASS = .oiiirenceininaeneneneenenenenanae K [2]

(ii) Determine the activity A of the sample 5.0 years after purchase, expressing the

answer as a fraction of the initial activity A,. That is, calculate the ratio —’f'—
0

= 11 U -
Q2.
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use

8 Fig. 8.1 shows the variation with nucleon number of the binding energy per nucleon of a
nucleus.

binding energy
per nucleon

nucleon number,

Fig. 8.1

(a) On Fig. 8.1, mark with the letter S the position of the nucleus with the greatest stability.
(11

{b) One possible fission reaction is
20+ In > '¥Ba + $IKr + Nn
(i) On Fig. 8.1, mark possible positions for
1. the Uranium-235 (*33U) nucleus (labef i position U),

2. the Krypton-90 (32Kr) nucleus (labwl this position Kr). M

(i) The binding energy per nuclegriaf wach nucleus is as follows.

280N, "1.2191 x 10712
24Ba:  1.3341x 1072
PKr:  1.3864 x 10-12 )
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e

UUse these data to calculate

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

energy = ..o [3]

2. the mass equivalent of this energy.

Mass = ... K [2]

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

-

Q3.
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7
isotope Iron-56. The half-life for this decay is 2.6 hours.

The isotope Manganese-56 decays and undergoes B-particle emission to form the stable

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

Iron-56.

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

for time £ = 0 to time £ = 11 hours.

'
mass of
Iron-56
|
a\
0 2 4 6 s> 10 12"
t/haurs
2]
Fig. 7.1
(b} For the sample of Manganese-56, defernyine
(i) the initial number of Mangared=a/ 6 atoms in the sample,
number = e[ 2]
(ii) the initial activity.
activity = oo Bg [3]
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(¢} Determine the time at which the ratio

[

mass of lIron-56
mass of Manganese-h6

is equal to 9.0.

time= ... hours [2]

Q4.

& (a) Define the decay consfant of a radioactive isotope.

[

(b) Strontium-90 is a radioactive isotope having a half-life of 28.0 years. Strontium-90 has a
density of 2 54gcm—3.

A sample of Strontium-90 has an activity of 6.4 x 10% Bq. Calculate

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

AT 57 2]
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(ii) the mass of Strontium-30 in the sample,

Mass = ....oooveeeeeeee e @ [4]

(iii) the volume of the sample.

volume = _............oo.....cm? [1]

(c} By reference to your answewin%{b)(iii}, suggest why dust that has been contaminated
with Strontium-90 presegts a serious health hazard.

Q5.
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8 A positron (+Qe) is a particle that has the same mass as an electron and has a charge of
+1.6 x 10719¢C. Exi
A positron will interact with an electron to form two y-ray photons.

+[1:Ie + _ﬁre — 2-\{

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

{a) suggest why the two photons will move off in opposite directions with equal energies,

(b) calculate the energy, in MeV, of one of the y-ray photons.

BNETOY = MeV [3]

Q6.
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9 (a) A sample of a radioactive isotope contains N nuclei at time t. At time (f + Af), it contains
(N — AN) nuclel of the isotope. Exar

For the period At, state, in terms of N, AN and At,

(i) the mean activity of the sample,

activity = e [1
(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 found to have an
activity of 3.50 x 108 Bg. The uncertainty in the calibration is £2%.

Calculate the length of time, in days, after the calibration has been made, for fhe stated
activity of 3.50 x 105Bq to have a maximum possible error of 10%.

it — days [4]

Q7.
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8 A meson is a sub-atomic particle. £
A stationary 79 meson, which has mass 2.4 x 1028 kg, decays to form two y-ray photons. Exam
The nuclear equation for this decay is v

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

______________________________________________________________________________________________________________________________________ [2]
(b) Determine, for each y-ray photon,
(i) the energy, in joule,
BNETOY = i J [2]
(i) the wavelength,
wavelength = m [2]
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(iii) the momentum.

Ex
momentum = . Ns[2]
Q8.
8 Americium-241 is an artificially produced radioactive element that emits aparticles. o
A sample of americium-241 of mass 5.1ug is found to have an activity of 5.4 = 1D5Bq_ Exami
Lise

(a) Determine, for this sample of americium-241,

(i) the number of nuclei,

number = . [2]

(ii) the decay constabt,

decay constant = ... s 2]
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(iii) the half-life, in years.

half-life = . 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.

QO.

8 (a) The variation with nucleon number A of the binding energy per nucleon B of nuclei is
shown in Fig. 8.1.

Exa
'
Be
0 -
A
Fig. 8.1
On Fig. 8.1, mark the approximate positions of
(i) iron-56 (label this point Fe), [1]
(ii) zirconium-97 (label this point Zr), [1]
(iii) hydrogen-2 (label this point H). [1]
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(b) (i) State whatis meant by nuclear fission.

Q10.

8
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(ii) By reference to Fig. 8.1, explain how fission is energetically possible.

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

(b) Show that the energy equivalence of 18u is 930 MeV.

WWW.MEGr#LECTU E.COM
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(c) Data for the masses of some particles and nuclei are given in Fig. 8.1.

mass/u
proton 1.0073
neutron 1.0087
deuterium ({H) 2.0141
zirconium (§3.Zr) 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,

binding energy =

(ii) the binding energy per nucleon of zirconium.

binding energy per nucleon =

Q11.

_______________________________________ MeV [2]
Fo
Exami
Us
....................................... MeV [3]
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9 (a) (i) State whatis meant by the decay constant of a radioactive isolape.

(ii) Show that the decay constant A and the half-life ty of an isotope are related by the
expression

A, = 0.693.

[3]

{b) In order to determine the half-life of a sample af a radioactive isotope, a student
measures the count rate near to the sample, as illustiated in Fig. 9.1.

—_—

8 \\C'\ to

counter
detector __

shieldigd, >
.

sample of _
radioactive
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
measured count rate is 228 per minute.

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

halt-life = . hours [3]

(c) The accepted value of the half-life of the isotope in (b) is 5.8 hours.
The difference between this value for the half-life and that calculated in (b) cannot be
explained by reference to faulty equipment.

Suggest two possible reasons for this difference.

Q12.
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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. Ba
l
(a) State what is meant by isotopes.
______________________________________________________________________________________________________________________________________ [2]
(b) Calculate the probability per second of decay of a nucleus of strontium-89.
probability= e S s3]

(c) A laboratory prepares a strontium-89 source.
The activity of this source is measured 21 day6 after preparation of the source and is
found to be 7.4 x 10° Bq.
Determine, for the strontium-82 source aithe time that it was prepared,

(i) the activity,

activity = . Bqg [2]

(ii) the mass of strontium-89.
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Q13.
8 (a) State whatis meant by a nuclear fusion reaction.

(b) One nuclear reaction that takes place in the core of the Sun is represented by the
equation

tH + 1H —  3He + energy.

Data for the nuclei are given in Fig. 8.1.

mass/u
proton |H 1.00728
deuterium 7H 201410
helium 3He 3.01605

Fig. 8.1

(i) Calculate the energy, in joules, released in this reaction.

BNETOY = J [3]

(ii) The temperature in the core of the Sun is approximately 1.6 x 107K,
Suggest why such a high temperature is necessary for this reaction to take place.

Q14.
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8 (a) Explain why the mass of an a-particle is less than the total mass of two individual For

protons and two individual neutrons. Examiner
Lise

(b) An equation for one possible nuclear reaction Is
4He + UN — 1l0 + Ip.

Data for the masses of the nuclei are given in Fig. 8.1.

mass/u
protan I 1.00728
helium-4 4He 4.00260
nitrogen-14 4N 14.00307
oxygen-17 170 16.09913

Fig. 8.1

(i) Calculate the mass change, in u, associated widy this reaction.

mass change = . u [2]

(ii) Calculate ¢he ghergy, in J, associated with the mass change in (i).

= =T o S J [2]
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Q15.
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Suggest and explain why, for this reaction to occur, the helium-4 nucleus must have ;
a minimum speed. Exar

(a) Define the term radioactive decay constant. vse

(b) State the relation between the activity A of a sample of a radioactive isotope containing
N atoms and the decay constant A4 of the isotope.

(c) Radon is a radioactive gas with half-life 56s. For health reasons, the maximum
permissible level of radon in air in a building is set at 1 radon atom for every 1.5x 102"
molecules of air. 1 mol of air in the building is contained in 0.024 m?3.

Calculate, for this building,

(i) the number of molecules of airin 1.0m?,

number = ...t
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(ii) the maximum permissible number of radon atoms in 1.0 m? of air,

(iii) the maximum permissible activity of radon per cubic metre of air.

HACHVITY = e Bg

Q16.

6 The isotopes Radium-224 (%Z3Ra) and Radium-226 (2Z5Ra) both undergo spontaneous
a-particle decay. The eiiesiyy?® of the o-particles emitted from Radium-224 is 5.68 MeV and
from Radium-226, 4¢Z80nY.

(a) (i) Stategwnatis meant by the decay constant of a radioactive nucleus.

(ii) Suggest, with a reason, which of the two isotopes has the larger decay constant.

WWW.MEGr#LECTU E.COM
WWW. Yout ube. com neqgal ect ure  Page21of47



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

MEGA LECTURE

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

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

decay constant = ... 2]

(ii) Determine the activity of a sample of Radium-224 of mass 2 24 mg .

activity = . Bg [4]

(c) Calculate the number of hali-lives that must elapse before the activity of a sample of a
radioactive isotope is reduced o one tenth of its initial value.

number of half-lives = .. [2]

Q17.
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7 Fig. 7.1 llustrates the varation with nucleon number A of the binding energy per nucleon £ e
of nuclei.
E
D a
0

Fig. 7.1

(a) (i) Explain whatis meant by the binding energy of a nucleus

(ii) On Fig. 7.1, mark with the letter &

thes region of the graph representing nuclei
having the greatest stability.

(1]

(b) Uranium-235 may undergoctission when bombarded by a neutron to produce
Xenon-142 and Strontium-907%s shown below.

]

235 g 142 a0
AW on — s4Xe + 335r + neutrons
(i) Determine ghelmumber of neutrons produced in this fission reaction.

number = 1

WWW.MEGr#LECTU E.COM
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(ii) Data for binding energies per nucleon are given in Fig. 7.2.

L

: binding energy per nucleon

isotope  MeV
Uranium-235 7.59
Xenan-142 8.37
Strontium-90 8.72

Calculate

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

2. the mass equivalent of this energy.

Q18.

Fig. 7.2

ENEMgY = .o MeV [3]
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8 Uranium-234 is radioactive and emits a-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,

number=_._ . . 2]
(ii) the decay constant,
decay constant= ... ... .. g1 2]
(iii) the half-life in yaais:
half-life = . ... ... years [2]
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(b) Suggest why the activity of the Uranium-234 appears to be constant.

(¢) 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.

Q19.

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

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

A
Eg —

Fig. 7.1
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One particular fission reaction may be represented by the nuclear equation

235U + 1I"I N 141

g2 1
+ +
92 0 SBBa 35Kr 30”-

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

1. the uranium (ESSU} nucleus with the symbol U,
2. the barium {“ééBa) nucleus with the symbol Ba,

3. the krypton (géKr) 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.

(c) Barium-141 has a half-life of 18 minutes. The half-life of Krgoton-92 is 3.0s.
In the fission reaction of a mass of Uranium-235, equal ntumbers of barium and krypton
nuclei are produced.
Estimate the time taken after the fission of the samgie oFuranium for the ratio

number of Barium-141%uzlel
number of Krypton®@2 nuclei

to be approximately equal to 8.

Q20.
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8 The controlled reaction between deuterium [%H} and tritium (?H) has involved ongoing o
research for many years. The reaction may be summarised as Exami
Ust

2H+ 3H = 4He + ln+ 0
where Q = 17.7MeV.

Binding energies per nucleon are shown in Fig. 8.1.

binding energy per nucleon
MeV
TH 112
g -
iHe 7.07
Fig. 8.1

{a) Suggest why binding energy per nucleon for the neutron is not quoted.

____________________________________________________________________________________________________________________________________ [1]
(b) Calculate the mass defect, in kg, of a helium ‘Q‘He nucleus.
massdefect = . kg [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]

WWW.MEGr#LECTU E.COM
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Q21.

8 (a) State whatis meant by the decay constant of a radicactive isotope.

____________________________________________________________________________________________________________________________________ [2]
(b) Show that the decay constant A is related to the half-life t, by the expression
z
At, = 0.693.
I
[3]
(c) Cobalt-60 is a radioactive isotope with a hali-life,05.26 vears (1.66 x 108s).
A cobalt-60 source for use in a school ladoratory has an activity of 1.8 x 1D5Bq_
Calculate the mass of cobalt-60 inthe Salrce.
MAaSsS5 = g [3]

Q22.
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In some power stations, nuclear fission is used as a source of energy.

(a)

State what is meant by nuclear fission.

(b) The nuclear fission reaction produces neutrons. In the power station, the neufrons may

(c)

be absorbed by rods made of boron-10.
Complete the nuclear equation for the absorption of a single neutron by a boron-10
nucleus with the emission of an a-particle.

[ T —  gli 4 [3]

Suggest why, when neutrons are absorbed in the boron rods, the rods become hot as a
result of this nuclear reaction.

The isotope phosphorus-33 {?EP} undergoes B-decay to form sulfur-33 {?28], which
stable.
The half-life of phosphorus-33 is 24 .8 days.

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

WWW. yout ube. co

(ii) Show that the decay constant of phosphorus-33 is 3.23 x 10751

5

(1
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(b) A pure sample of phosphorus-33 has an initial activity of 3.7 x 109 Bqg.
Calculate

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

number= ] 2]

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

Wmber = . [2]
(c) After 30 days, the sample in (b) will géntais phosphorus-33 and sulfur-33 nuclei. For
Use your answers in (b) to calculats Yae' iatio Examiner

Use
number of phiasphiorus-33 nuclei after 30 days
number obsulfur-33 nuclei after 30 days

Q24.
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8 Radon-222 is a radioactive element having a half-life of 3.82 days.

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 constant.

_____________________________________________________________________________________________________________________________ [2]
(i) Show that the decay constant of radon-222 is 2.1 x 107851,
[1]
(b) A volume of 1.0m?3 of atmospheric air contains 2.5 x 1025 molecules.
Calculate the ratio
number of air molecules in 1.0m?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.
palie = oooiiecci i i [3]

Q25.

Examir
Use
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When a neutron is captured by a uranium-235 nucleus, the outcome may be represented by
the nuclear equation shown below.

235 1 95 p 139 1 0
pU + gh = ;sMo + B5la + xgn + 7_je

(a) (i) Use the equation to determine the value of x.

(ii) State the name of the particle represented by the symbol _? e.

______________________________________________________________________________________________________________________________ [1]
(b) Some data for the nuclei in the reaction are given in Fig. 8.1,
mass/u binding energy per nucleon
{MeV
4
uranium-235 (%35U) 235123
molybdenum-95 (33 Mo) 94.945 8.09
lanthanum-139 ("2 La) | 138.955 7.
proton ( } p) 1.007
neutron ([1] n) 1.009
Fig. 84
Use data from Fig. 8.1 to
(i) determine the binding energy, in & ofNa nucleus of uranium-235,
binding energy = ... u [3]

Examiner.

LUse
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(ii) show that the binding energy per nucleon of a nucleus of uranium-235 is 7.18 MeV. o
Examine:
Use

[3]
(¢) The kinetic energy of the neutron before the reaction is negligible.
Use data from (b) to calculate the total energy, in MeV, released in this reaction.
ENergyY = MeV [2]

Q26.
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8 (a) State what is meant by nuclear binding energy.

...................................................................................................................................... [2]
(b) The variation with nucleon number A of the binding energy per nucleon Bg is shown in
Fig.8.1.
A
Be
0 B
0 d

Fig. 8.1

When uranium-235 (Eggm absorbs a slow-moviag fneutron, one possible nuclear

reaction is
28U + In — $Mo + Bla Bln + 7.9 + energy.
(i) State the name of this type of nutleas reaction.
(i) On Fig. 8.1, mark the fposition of
1. the uranium235 nucleus (label this position U),
2. the molytglenum-95 {E%Mo) nucleus (label this position Mo),

3. the lanthanum-139 ('La) nucleus (label this position La).

Examiners

Use
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(iii) The masses of some particles and nuclei are given in Fig. 8.2. o
Examiner's
mass/u e
p-particle 55x 104
neutron 1.009
proton 1.007
uranium-235 235.123
molybdenum-95 94 945
lanthanum-139 138.955
Fig. 8.2

Calculate, for this reaction,

1. the change, in u, of the rest mass,

change In mass = . u [2]

2. the energy released, in MeV, to three significant figures.

ENEraY = MeV [3]

Q27.
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8 One possible nuclear fission reaction is For
235 1 141 92 1 U
U+ gn —> gBa + ;ZKr + 35n + energy e

Barium-141 {1‘51'[15 Ba) and krypton-92 (gg Kr) are both p-emitters.
Barium-141 has a half-life of 18 minutes and a decay constant of 6.4 x 10~4s~1.
The half-life of krypton-92 is 3.0 seconds.

(a) State what is meant by decay constant.

(b) A mass of 1.2g of uranium-235 undergoes this nuclear reaction in a very shaw time
(a few nanoseconds).

(i) Calculate the number of barium-141 nuclei that are present immediately after the
reaction has been completed.

UMDEr = e [2]

(ii) Using your answer in (b)(i}=galedlate the total activity of the barium-141 and the
krypton-92 a time of 1.0 _Kcwrs/after the fission reaction has taken place.

Examiners

activity = . Bq [4]

Q28.
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10 (a) Explain what is meant by the binding energy of a nucleus.

.............................................................................................................................................. [2]
(b) Data for the masses of some particles are given in Fig. 10.1.
mass/u
proton 1.00728
neutron 1.00867
tritium (2H) nucleus 3.01551
polonium (213Po) nucleus 209.93722
Fig.10.1
The energy equivalent of 1.0u is 930MeV.
(i) Calculate the binding energy, in MeV, of a tritium (?H) nucleus.
bindingenergy = .o MeV [3]

(ii) The total mass of the separate nucleons that make up a polonium-210 (Eggpo) nucleus is
211.70394 u.

Calculate the binding energy per nucleon of polonium-210.

binding energy pernucleon = ... MeV [3]
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(¢) One possible fission reaction is
235 1 141 92 1
wd + on — 'geBa + JEKr + 3n.

By reference to binding energy, explain, without any calculation, why this fission reaction is
energetically possible.

.............................................................................................................................................. [2]
029.
9  Some water becomes contaminated with radioactive iodine-131 (*311).
The activity of the iodine-131 in 1.0kg of this water is 460 Bq.
The half-life of iodine-131 is 8.1 days.
(a) Define radioactive half-iife.
......................................................................................................................................... [2]
(b) (i) Calculate the number of iodine-131 atomd ir”"1.0 kg of this water.
NUMbEr = i i ki it [3]
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(i) An amount of 1.0mol of water has a mass of 18g.

Calculate the ratio

number of molecules of water in 1.0kg of water
number of atoms of iodine-131 in 1.0kg of contaminated water -

(c) An acceptable limit for the activity of iodine-131 in water has been set as 170Bgkg".

Calculate the time, in days, for the activity of the contaminated water to be reduced to this
acceptable level.

Q30.
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9  One likely means by which nuclear fusion may be achieved on a practical scale is the D-T reaction.

(a) State what is meant by nuclear fusion.

N

(b) In the D-T reaction, a deuterium (fH} nucleus fuses with a tritium (?H) nucleus to form a
helium-4 (gHe} nucleus. The nuclear equation for the reaction is

2H + 3H — 2He + n + energy

Some data for this reaction are given in Fig. 9.1.

mass/u
deuterium (2H) 2.01356
tritium (3H) 3.01551
helium-4 (He) 4.00151
neutron (n) 1.00867

Fig. 9.1

(i) Calculate the energy, in MeV, equivalent to 1.00u. Explain your working.

ENEIJY = iricecieieeneecnnereeneeeeeeeeeeeemeeneees MEV [3]

(ii) Use data fromFig99.1 and your answer in (i) to determine the energy released in this
D-T reactiori®

ENEIGY = ioecvereverneeeniremeeneeerenessenemeenenes MEY [2]
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(iii) Suggest why, for the D-T reaction to take place, the temperature of the deuterium and
the tritium must be high.

- [2

Q31.

9  During the de-commissioning of a nuclear reactor, a mass of 2.5x 10°kg of steel is found to be
contaminated with radioactive nickel-63 ( S3Ni).

The total activity of the steel due to the nickel-63 contamination is 1.7 x 10" Baq.

(a) Calculate the activity per unit mass of the steel.

activity per unit mass = .......occevvieeeseseeresnne e, Bgkg™! [1]
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(b) Special storage precautions need to be taken when the activity per unit mass due to

contamination exceeds 400Bgkg™".
Nickel-63 is a p-emitter with a half-life of 92 years.
The maximum energy of an emitted p-particle is 0.067 MeV.

(i) Use your answer in (a) to calculate the energy, in J, released per second in a mass of
1.0kg of steel due to the radioactive decay of the nickel.

(=1 =T (o |V U= S, TR I b |

(i) Use your answer in (i) to suggest, with a reason, whether the stéel will be at a high
temperature.

1]

(iii) Use your answer in (a) to determine the fime itverval before special storage precautions
for the steel are not required.

time = ... YEAS [3]

WWW.MEGr#LECTU E.COM
WWW. yout ube. com neqgal ect ur e

Page 43 of 47



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

oo
MEGA LECTURE

WWW.MEGr#LECTU E.COM
WWW. Yout ube. com neqgal ect ure  Page4sof47



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

oo
MEGA LECTURE

WWW.MEGr#LECTU E.COM
WWW. Yout ube. com neqgal ect ure  Page4sof47



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

oo
MEGA LECTURE

WWW.MEGr#LECTU E.COM
WWW. Yout ube. com neqgal ect ure  Page4sof47



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

oo
MEGA LECTURE

WWW.MEGr#LECTU E.COM
WWW. Yout ube. com neqgal ect ure  Page47of47



