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UNIVERSITY OF THE PUNJAB PAST PAPERS

UNIVERSITY OF THE PUNJAB ™.

Seventh Semester 2018
Examination: B.S. 4 Years Programme

PAPER: Nuclear Physics-I TIME ALLOWED: 30 mins.'«
Course Code: PHY-403 MAX. MARKS: 10

— .
Attempt this Paper on this Question Sheet only.

(Objective Type)
Attempt this paper on this sheet only.
Q. 1:-Encircle the correct answer out of the four options given. No mark will be awarded for cutting,
overwriting and for use of lead pencil or ink remover. (1x 10 = 10)

. (i)~ The ionization energy of an atom as compared to binding energy of its nucleus is:
(a) greater (b) same

(c) less (d) none of above
(ii)- Beta decay is alsc called transformation.

(a) isobaric

o ok (b) isotopic
¢) isotonic

(d) none of above

(iii)- If electric dipole field has odd parity then magnetic dipole field will have -— parity.

(a) even
(c) mixed

(iv)- According to shell mode! , even-even nuclei have spin:
(a) zero
(c) half

(v)- In scintillation counter, electrons are accelerated by:

(a) electric field
{c) oscillating field

(vi)- Number of protons in a nucleus is called its.

(a) mass number (b) atomic number
(c) quantum number (d) none of above

(vii)- For spherically symmetric charge distribution, electric quadrupole moment is:
(a) positive (b) negative

(c) zero (d) not predicted yet
(viii)- Nuclear forces are:

(a) charge independent
(c) short range

{b) odd
(d) zero

(b) one
(d) all of these

(b) magnelic field
(d) bothaand b

(b) spin dependent
(d) all of above

(ix)- Each nucleon moves independently inside the nucleus in a fixed orbit. This is assumption of:
(a) liquid drop model (b) shell model

{c) collective model (d) all of above
(x)- In cyclotron, the frequency of rotation of charged particle decreases as the velocity:

(a) increases (b) decreases
(c) remains constant (d) none of above
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UNIVERSITY OF THE PUNJAB PAST PAPERS

UNIVERSITY OF THE PUNJAB

Seventh Semester 2018 E ..........
Examination: B.S. 4 Years Programme :, .R.“:I.I.N.?'.'-'Z'.';'.'. csssrsnns

PAPER: Nuclear Physics-I TIME ALLOWERD: 2 hrs. & 30 mins.
Course Code: PHY-403 MAX. MARKS: 50

Attempt this Paper on Separate Answer Sheet provided.

(Subjective Type)
Attempt this paper on separate sheet provided.
Q. 2: Write short answers of following questions. (10 x 2= 20)
(i)-Can we accelerate a neutron by cyclotron?
(ii)-Explain in few lines the concept that the working of a betatron is like that of a transformer.
(iiii)-Give two properties of nuclear radiation used in detection instruments.
(iv)-Give differences between ionization chamber and proportional counter.
(v)-Give at least two reasons for acceptance of proton-neutron hypothesis for the constitution of nucleus.
. (vi)-Why neutron number tends to exceed proton number in stable nuclei?

(vii)-The nucleons constantly emit and absorb pions. Why the neutrons and protons are never found with other
than their usual masses?

(viii)-State similarities between nucleus and liquid drop model. (at least four).

(ix)-What is meant by range of alpha particles? On what factors it depend upon?

(x)-The law of conservation of energy and momentum are not obeyed in beta decay. How neutrino hypothesis
explain this discrepancy?

Q. 3: (a)-What is principle of van de Graaff accelerator? Explain its construction and working. 01+ 05 + 01
Afs0 give its uses.

(b)-What is meant by magnetic dipole moment? By giving an example show that magnetic moments are not
additive. 01+02
Q. 4: (a)-How limitations of nuclear shell mode! were rectified by collective nuclear model. Also give achievements
of collective nuclear model. 06

(b)- How charge particles passes through matter? Explain. 04

Q. 5: (a)-Explain theory of gamma decay in detail by explaining multi-polarity of gamma rays. 07

(b)- State basic properties of nuclear forces. 03
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u G.C University, Faisalabad

Final Term Examination Paper, Fall -2018

R i (For Affiliation Colleges)

Snbjective Part
Subject: Nuclear Physics-l Course Code: PHY-506
Class: BS (PHY)6% Time Allowed: 150min Total Marks: 30

Name of Student: Eoll No:

Note: Attempt All Questions.

Q#2

Drive in details the three processes for the interaction of gamma with matter.
Q#3

What 15 Energy mass distnbution of fission fragments?

Q4

Discuss Van De Graff Generator.

Q#5

What 15 elastic scattering of neutron 1n the Laboratory System (L-Systems)
and center of Mass System (C-system). Denve E/Ex=s® +1+2A cosp/(A+1)*
and relation between angles 0 and © .

Qb

Derive a relationship for the velocity and energy of alpha particles. Discuss
their absorption.
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BS gy T Sevualey
Course Title: Nuclear Physics =11
Course Code: Phy -603

Crodit Hour: 3(3- 0)

Maximum NMarks: 24
Time: 230 Hours

‘ a2 ..‘J\G '\
BS PHYSICSISEVENTH SEMESTER)

SUBIFCTIVE PART
Note Attempt all questions,

: X . m. e+ m
Q 1a)  Derive threshold enerpy cquation Ly, =-Q | ——

m,

. ] for a nuclear

reaction X(a, b)Y,

(hy  Caleulate Q value of a nuclem reaction H'(n, 4,15 The nuelear

mass of deuteron is 2,0147361 . |6+ 2]

Cadenbate magnetic moments for odd=even nuclei, even-odd nucle
and even=ceven nuclei nsine shell model, |2 + 6|

Laplan how Sun derives s energy using Pr-1 chmm, PP=11 st
and PP=HT chain reactions and CONO v el [+ 1]
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Sovermment Coliege University Faisaifabad

EXTERNAL SEMESTER EXAMINATIONS SPRING 2020
BS PHYSICS({5'™" Semester)

Course Code: Fhy — 506 Max Marks: 75(506 + 25)
Course Title: Nuclear Physics—1 Cr.Hr(3-0)
MCQS Mariks: 50 Time: 90 minutes

Choose the correct answers:

61. All nucleons are paired up in even—cven nuclei. Its total angular momentum is

v@ J =0 (b)) J=2 ,
) ==2 d =£2 >
02 Parity of even — even nucleons is
(a) Negative \/(b) Positive
(c) =x=3 @ =1
03 Spin parity of even—even niuclei is
(a) J"= 0 by J* 1"
(e J*= 0" @ J°= 2"
J of gdd—even nuclei is decided by last
(a)v Unpaired proton £b)  Unpaired neutron
(c) Bothaé&b ne (d) None of these
J of even—odd nuclei is decided by last
(a) Unpaired proton (b) Unpaired neutron
(c) DBotha&b (d) None of these
MNucleus of ngisT is
(a) ©Odd —Ewven (b) Ewven — Even
(¢) ©dd-—0dd A&  Even -0dd
Spin of 1H' nucleus is

& : (b)

(c) O @
Spin of 1H? nucleus is

1
@ 3 ®)
(c) 0
Spin of 30'% nucleus is

1
@y 5
\/é) 0 e
The isospin of a nucleus ;X" is

@ FEZ+N)

1

© A-N)

The isospin of ;N nucleus is
1

(@) 3

v(e) ©

. 16 >
The isospin of gO ~nucleus is

1
(@) 3
(c) O
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13 Quadru

v(@ Q=0
() Q>o0

Nuclear ma

v (@)
©

pole moment Q

14 gneton(py) is
205 = 10 ** 1T

SO5=10" iy
15

1Y

+ 1.8324 rad/s.
Q)

Zero

The nuclei above the band ofStability are

o
©)

Neutron—rich
Electron rich

Neutron to proton ratio of C—13 nucicus is

)
)

Binding energy of a—particle is
(a) Zero

() 4 MeV

Binding energy per nucleon of a—particle is

(a) Zero

() 4 MeV/A

The BE/A is maximum for
(a) Copper

(c) Zirconium

Nuclear force is

(a) Spin dependent

(c) Short range

The nuclides 168403 17 Cf“’ » 13Al‘40, 191(40
(a) Isotopes

(<) Isodiaphers

8 39 , 40
The nuclides 165°%, 17 C£¥, 1sAr>®, ;oI and 20Ca

(a) Isotopes
c Isodiaphers
'(I'l?le nuclides sC2, 0%, ;N are
(a) Isotopes
.~ Isodiaphers )

'(I?l)ua mass dEnsity of gluclear matter is
(@)v 2.4 % 10; kg/m
(c) 2.4 x 10°" kg/m ) e
Which one is electrostatic accelera
(a)v Vande Graaff generator

tatron
%:f)hicll?(e)ne is cyclic accelerator
@ synchrocyclotron
(c) Betatron
Van de Graaff generator
(a)~" 10 MeV
(c) 20 MeV
Which of the
(a)/, Electric field
(c) Both@) & (b) -
YWhich of the following
(2) Electric field

T Fe——c e 18 ()Y £ (D)

of a spherical nucleus is

The gYro—magnetic ratio for neutron is

, i in ¢
following accelerate the particiles

v

Q<0
All

(®)
(D

5-05 <1031 /T
5.05 /T

(®)
(@

(b)
(D

— 8.8324 rad/s.
v _ 1.8324 rad/s.

()
(D

Proton—rich
None of these

Z

6

13,
3

v (b)
@

Gy 28.2 MeV
@ 282 GeV

(b 7.05 MeV/A
(d) 282 GeV/A

(b)
KD

(b) ,Charge independen
(@v All
and 20Ca*® are
(b) Isotones
(d)~ Isobars
are

(b)\/I sotones

(d) Isobars

(b)
@

(b)
@)

(b)
@

(b)
AD

Zinc
Iron

Isotones
Isobars

2.4 x 10?7 kg/m>
Zero f

Cyclotron
Synchrotron

Cyclotron
All of these

could accclerate particles up to

(b)
(@

5 MeV

50 MeV
clotron?

Magnetic field

(d)  Nomne of these

deflects the particle in cyclotron?

Magnetic field

(d) Nune of these
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In betatron, electron moves in orbit .
(a)v” of constant radius (b) of variable radius
(¢) ofradius as r? (d) ofradiusas

In betatron, electrons are injected during ; 1d
(a) ‘decreasing magnetic field (b) peak magnetic ﬁed
(=) ,~increasing magnetic field (d) zero magnetic o
The vacuum chamber is coated with silver to

(a) avoid any insulation )
(c) increase conductivity (d)
In synchrocyclotron, the frequency is

(a)v~ varied (b) kept constant
(¢) varies as q° (d) variesas
For linear accelerator, the velocity is proportional to %

(@) n () n
“§ n @ »°

For linear accelerator, the distance travelled by ion de[;ends on

\,? n (b n
SERE (d n”
The photomultiplier converts light energy into
vé)l Electricai epnergy . (b) Sound energy
() Heat energy (d) Nuclear energy
The tungsten wire fixed along the axis of GM tube acts as
()" Anode (b) Cathode
(©) Grid (d) Triode
?yclotron cannot accelerate ) Deuteron
a Neutron
(cg Proton (d) Allof these
Th‘c)'cgion of two dees of cyclotron acts as
(a)v/ Faraday cage
(c) Einstein cage
Which of the following is alpha particle o
(a) +1€0 ﬂ?g -1&
() on' \(d)) 2He
Which of the following is 3™ particle
O ) e,
() on' (@ oHe
Whigh of the following is B*' particle p
(a)\/ +|eo o s 4
© on’ i aEe
‘Which of the following is true for gamma ray. It carries . o charge
(a) Positive charge (b) ,Negatl t mass an
(¢) Infinite mass (d)‘/ Lno
Which type of radiation is stopped by a sheet of paper article
(a) Alpha particle » o DR
() Gamma ray @ Xray
Which is missing element from the equation gsRa

(@) sRn*° (b)

avoid eddy currents
none of these

(b) Gauss cage
(d) Pascal cage

d neutral

226 _y 2 +,He
230

ssRIL_,

(c) ssRn**® . sd) seRn 0

Which is missing element from the equation ¢C'* = 7 + 1€

(a) 1N|3 (b) 6C14

(c) 0" (@ N

A reaction that releases more energy that is put into is called

(a) Endothermic (b) Exothc_m‘l‘c
(¢) Nuclear (d) Chemica
The reaction on! + 92U — 36Kr’? + ¢Ba'*! + 3 on' is called o
(a) Fission (b) Alphadec
¢e) Fusion (d) Beta decay
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w GC University, Faisalabad.
A Bl % External semestar Examination Spring -202T

Degree/Discipline: BS Fhysies (6 Semaster) O fective poaet
Courvdge Title; Nuclear Fhysies-I ‘Whrmes 30 sninwtes z 20
Course Code; PHY -SO06 Credin Flowrs: 3(3%-0)
N L. Chavse the right omne: -
1. ihe nctust moess of o 71 atom, is 36,966 amu, Calculnte the mans defect Crmuimtom) for A 7 olos,
AL D623 mri B. O.388 o . 0.263 mmu e, .34 am
2. The hali-life of radiosctive carbon s 3600 yenrs. Whnt will e the girme after which the activity hne reduced 1o
ore-gquarter? y .
ALZBOD yonrs B. 8400 yenrs . i€ years .1 12040 yenrs o
3. A nuéleus congims of 90 protwons and 144 neutrons, Aftec eoritting two Leta-porticles followesd by an alptm-
particle, vuclous has;
M DOP anad 140 ™ B EE P oand 3a3 ™ R0 P e 142 TN L RS 7 mrved L A0
4 The decey rate of an (satope ta and Iy A0 but pfter ane half=life has gone by, the rate in MROSE, A the ond of ihe et
Bual =10 Fe, the decay s will be:
.0 E. Ra O, Rie o el E. Afe"
5. W e fres poro tooss end asutrmons join to form e oucieus the energy is:
o Aot n, Cesroyad T Created D Sinys the snme E. Reless=d
. I e hmir=1ife thme of B mdlosctive miatarial (s 2 days, how ek of the material will ba laf sfer & doys?
A AiR B, 14 IS o /R B, 106G !
T. Wihich of the following abour the ganuna ray (8 tree? .
B I gorries a negative sharge. Y . 1t eon be deflscted by a magnetic field
D It can e deflected by an elecoric feld, E. It has eono rest meass and o oewvirnt choarss.
8. When nualeans foon o stable owaleus, binding energy is!
A crented rom nothing . demtroyed (ndo nothing,
. tronaformed (oo visible gl I3 mbsorbed s high energy phoions or prriicles
E relensed o5 high energy photoos ar partieles
B An isotopes wilh o high Blnding Energy per miecleoen:
. wikll decay v a shen period of e, YR, e very unsinbile. O, i wery stobbe
. hos very few electrams. : L. s mors eotons dhnn ssuteon e,
1. Wh force Ir respormible for e radioective decay anl A museleun?
A CGrovitetlonal force B, Weak Mualaar fores Swrona MNuclear forees . Bicewromnpneile fnros
11, Miost saabls sotopa in nalure is of
A Tran-56 B carbhon-173 Eouraniam-23 85 Cr urnnion-2 38
12 Any charged periicle nonction creates & .
M Hleotrie flald B, Magnetie Fald . mpin o Momne
13, One atomic mass unit (AML) in egual to
A, 166w 1077 g B, 1.60 x 10 g O, 166 x 1O a Er. 166 = 100" g
14 Whar lew did Bracst Rutfesford vse ta sstimate the size of the nucleus’
A Conservation of nucleon numbear B Conservation of angulnr o St
. Conservation of linear imomentum . Conservation of stergy
' 5. What force is respoasible for the redionctive decoy of the nualeus?
A Ciravieationn) fores B. Weak ™Muglear force . Strong MHuclesr force D. BElectremagnellc farae
16. A per radioactive decay law, the stmall armount of disintegration of the isctope in a small period (s equal o
M —AIN B. AN . —ZA™ Ey. 2hn
17. The avernge (meoan} life for particle decnys im
A1 145 times greater thamnhatf=1f= ™. 1.245 tirmes greater thao half life
£.1.345 times gronter than half-ife O 1, 445 tirmes groster than hialf 1i1e
1R, Wihich of the fallowing ls not true of the nuslear Moroce T ]
A . For two prodons in closs roximicy, U nuclear force and the eleciric force have comparable magninsdes.
B. The nuclenr force has a shar range, of the order of auclenr Airrvens fois.
. Mucleos in larges necleus |ni=racts via ouclear foree only awsith mrearby mucleons, not with ones foe eway.
3 The nuclear foree does nol depemnd o0 charge.
H. The nuclesr force fevors binding of pairs of protons o foslsoene sl oo ite Apin smgo e snoamoeto
12, Wihich ene of the following simiements aboul the stomio muelews In ncournis?
AThe nuecleus is held together mostly by the electrical snd gravitational forcos.
BH. Lorge nuclei ore denser than light nieled . Al poclei have neacly the same density.
DA nucleus sontrining 20 nucleons will hawve npEprokomatel y e the rodj ms o s containing 10 nucleons.
E. tlenvy nualel most enslly undergo nuclesrs Tusion
20, tMusieus "a" containe 5 protons and 3 fneutrons wived has radivs & The redios

and 4% noatron sk, (8 closest (07
A B JENp . B =¥ ™. 1l.amr - B, 4R

of nueleus "L, which eanloing 33 protons

v GC University, Faisalabad.

T il ¥ External semestar Examination Spring -2022

DegreeDscipllne: BS Physles (6 Semester) Sublective part
Courses Thtto: Maclear Fhixsfcs-K Tirme: T HMowrs: 30 minutes Timrkos: B0
Course Code; PHY-S06 . o edits Flowrs: 3¢3-0)

Mote: Acstempt nll guestlons.

x: MNo: X

in) Trefine parity, even and odd parity. Write the muathematical form of parity and the factor on which the parity
diepanids. K]

(3 Discuse the warking of Gk counter by drawing the vollngo disgram. And alpa define the termns of dend tinme and
Fecovary time. o 1o

Q: No: 3 i
(@} Wheat are deplgn parameters for & cyolotron i-e o nocelernte niphn p‘l“‘icl.t o m e i energy of
IOM ev The Dees nre 1o have a radius of == 0.6m oG

() Camprrs the propoertics of alphn, bota and gammma rays in darail. 10

Q: No: 4

(n) Dircuss the working of Cyclaron by drawing the dimgrnm. And show that for n paricle of consmmng minss ihe froqueancy
docs not depend upon the radlies of the pasriialan orhic iz

b Derive the expreasion lor radionctive decay law by wnking My number of atome at = 0. 10
o MNo: S

(8} Describe the following t=fme in detail

1= Muelear wynss

Z2- Mucleoar size

whicl decronses with distance r, how Yukawna calculnied tha mass of

(o) By conaldering mean nieid potentinl
T

an intenmedinte meson?

'y
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- mm.mammnm T Auclcrom scct

Pt‘l‘sccmwl ﬁﬂum incidlont fus uni! omic densit

- fmect el
’ﬁ _;kinciic energy Ly interact with a nucleus My
and the product heavy nl_nclem: is My of e
=My DX >V
MECtMY M Fr

y loflllc mcident particle Ex plus it
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geatose?
l Roold, o oonasanmoanes |

G C University, Faisalabad.
External semester Examination Fall 2021-2022

Degree/Discipline: B8 Physics (7 Semester) o
Cumrse Tithe: Nuchear Physics-11 Time: 30 mints Marks: 20
Caurse Code: MY 603 Credit Hours: 33-0)

L Nl Choose the enrreet option aml emcircle i,

I Reslimic potertial useal 1o find ocsupancy wml position of oy levels af sucleons

{u) Roctangubar potcotial (B Fnmmomic oscillator poteminl(c) woods-sason posceitial () siep posestisl
2. What heppons when o noution is shsosbed by 8 suchews of an atom of 172387

#) Muss number increnses b)) 1 clistiom bs bt ot @) U™ jsosape Toem d) Nuclows beommes unstahle

T Mot all the ey refensord i Hisssnn prncrss s in process of

n) Kimtar bnengy 1) Fhwraial Vsergy € ) Lighs | nprpy o) Pess [pergs

q _ ke bese et diwts el renuiee & bewl osclanger o satprjily shcsem foe poawcr [
n) Pressnrieal woanr In) bwoilosngs we mtay ) helmsn cowledd W) rliem sosbinm conbéd
Cal
Wy 1-2%
ment  prome W emilesctive harands’
eavuriscd waler FescsnT

S Uhermind sesitsrmes s bibch me sisodd te cmmsee e Plasson off 11-235 have enegty
a) | b “B02s el =210

6 Whaeh o e Dillwene  types o megless resciors s
w) Ghas < oobodd temetor 1) Muodn Seadivnm Rescton ) Modling water resconr o) Py
TN e ool Beisdiong Trmetions s Vley per nuchoon far s is approsimate by

"TRL L] I TH o7

B i e shig sesemsanee in clastic swattering s explained by

() Stacl] smadied (Is) 113 AL (6 ) sollestive mundel () opticsl model

Q. Wi teronh (A28 7% st gnerpy

L) o i oy (oay g ke mnle ) sanfivee () Asymmciny

1 Fee pmageac mamenlees s

a) I 5S4, M thy V1, S48 fc) 1IN, 36, N2 () W6, 58 0200

1] Callertive sl of meicus saplain the

-
() Mlagnetic quasdragwly ovvesses () nocleas seapcrian (O3 sinpping reactine (CL T

12 Caoslosmdy disrppone cicrgy ™~ oo tiosmad b

() 21 A (IOFs )2V A o ZA°
1Y Potcnbiol cncrgy of [a V8N gl 1087 Gisseem proslucts n

) 200 Al ) 100 M (<) 150 Mov (d) 19% Mev

14 thernal pompespiory of Sam s

e s 1K ()%= 10'K 1?7 = 10'K 2= 10'K

15, Fast mestrons basmg encegy “I.r_n‘mrn than one Moy can caiie [rsssm of

(A" (1) 1) (C3 Both A% B o

16 The machont reaction X —— ¥ 1 7 aceurs spostancously. If Ma, MY, and MZ are the masses of the three particles,
wihiich ol the fhllawimg relstiomshags s truc? +
() Mx < My - Mz () Mx = My + Ms R A > My | M, () Mx - My < Mz

17 A froe proton (mp D OUTEZS 1) captures a aswtron Gmn - 1 DOKGES L1) and formes & desterivan (md = 2.014102 U).
Which of (he Tollowang &s s absout i omass of dowtormm™

() Lews tham | DOTR2S 17 1 1 DOKRG2 LI (1) Gacater thsan | DOTHIS L) + | DORGH2 1)

(c) Lews than 1 ODTEZS 1) - 1.NORGED L) (c) M s equal to | ODTE2S L) v | O0OB6G62 U

1K, low many neutroas are icheased duriftg the following teaction? U™ b On' —eyySe™ +  Xe'™ +7 "'

(=) 2 (h) } (cr 4 (d) 6 (e) 12

19 The neciear foeces inside 1he socleus asc
{a) Short ranpy () bomg ranpc

M A sclous coasists of %0 prosons and 144

Ui nmciens as:
() 91" 2wl 14O N (h)sh I amd 142 N fc ¥ " andd 142N ()86 I and 140N

() large (d) None
neutrons. Afler envitting two beta-particles followed by am alpla-particle,
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