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MSCPH-06
June - Examination 2019
MSc (Final) Physics Examination

Nuclear Physics and Analytical Techniques

TIfYHIRT Yifcrdht qen gferfewa aa-ie
Paper - MSCPH-06
Time : 3 Hours ] [ Max. Marks :- 80
Note: The question paper is divided into three sections A, B and

fAder :

Note:

C. Write answers as per the given instructions. Incase of any
discrepancy, the English Version will be final for all purposes.
Check your paper code and paper title before starting the
paper. Calculators are not allowed.

Ig U U ‘3, ¥ IR W A wuel | Wi g1 ude
U & MR el & IR QIforg) et oft fozqrfer &
fRUfT o 3T U & 37 J1F1 SR 09T U % v o
gd YU DIS T UeAUF efivfes SI1a of | PheTderex Bl AR
e &

Section - A 8§x2=16

(Very Short Answer Questions)
Answer all questions. As per the nature of the question
delimit your answer in one word, one sentence or
maximum up to 30 words. Each question carries 2 marks.
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Qus - ‘31’
(rfer o7 IR weT)

fAder : I weAl & IR QYN 11T 310 ITR DI TSR Th TG,

1)

(i)

(ii)

(iif)

(iv)

(vi)

T g1y T 3feehad 30 osci # IR Hifvw| g wed
2 3fpl Bl 2l

In nuclear radius parameter is R, = 1.1 fm then what is the
radius of the nucleus having atomic mass number 27.
gfe bl fBsar uEe R, = 1.1 fm g af 9 A1fHS &t
o a/m grit ORI URATY] Geom T 27 g

Write down the formula for Electric quadrupole moment of
nucleus.

e & degd aqgya smepf @ g7 farkay)

Write down Fermi age equation.

AT UST TR forRad |

What do you mean by nuclear binding energy?

AYPRT FE7 Foif I IMYhT FAT AR 8 2

Mention any two popular methods that are employed in
controlling the temperature in instruments.

SRt (DSC) IudRul H qufRaf=d a=a & fow a §
o STarelt & wi ffeRT aars

What is the full form of NMR?
NMR &1 quf 30 ferRay ?
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(vii) Suppose Nucleus having atomic mass number 224

decays and alpha particle is emitted. Q value of reaction
is 5 Mev. Calculate the kinetic energy of the emitted alpha
particle in Joule.

Ueh AT FORIAT IRHATY] GeHT T 224 g1 T8 U THhl
HU BT & BT gl A ARG Affhar H Q o1 AN
5Mev g Al IARIT 30T BT Y (et ol Il H ST
|

(viii) If baryon quantum number is 1 and strangeness quantum

Note:

number is -2, then what is the hyper charge quantum
number?

i Il Faicy AT 1 g a7 fafesdn aaes wear -2
2 dl EISR SMMAY FalcH AET FT &2

Section - B 4x8=32
(Short Answer Questions)
Answer any four questions. Each answer should not
exceed 200 words. Each question carries 8 marks.

(Tvs - 9)
(oTg TR UeA)

fAder: gl IR Ul & IR ST 3T 3T IR Dl 3ferhad

200 9rect o AT HIRTTI T U7 8 3! & gl

2) Describe the neutrino hypothesis for explanation of beta decay.

e &g ! A9 B oy =gfeAT IRy 1 aui |

3) Briefly describe the various effects associated with, when

radiation of different energies interact with matter.
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St faft= SHafen & fafdwor ugref & ema= fopar a=a g ot
A e I ol o ey H quie o
What is chemical shift? Discuss its application.

YRIRIfe faeee @ar 27 39 Suafiar &Y faa=emr i)

Discuss the principle of electron microscopy.

Solde Jeveeitar Rigrd & faemT BT

Explain the NMR Spectra of pure methyl alcohol at low

temperature.
F A9 RYG HTSe Teehleet B (NMR) BRI Fraebid 3G
WFeq Pl FHRM|

Describe the spin spin relaxation time mechanisms.

R R fasnfa oo foharfafer &1 gufe &

Write down a short note on nuclear shell model.

AYPRT AT ATeeT R T Afdrea ufewgoft ford|

Discuss what is meant by neutron leakage rate and thermal

diffusion length.
g &RUT & U9 AT R oars @ aar oref g1 fade
CAISIY

Section-C 2X16=32
(Long Answer Questions)

Note: Answer any two questions. You have to delimit your each

answer maximum up to 500 words. Each question carries
16 marks.
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(Tvs - w)
(e TR ¥ed)

fAder : gl @ U9l & IR SINTTI 31T 3109 IR B 3ifrpad 500

10)

11)

12)

grecl o gRIAITT BT 81 UAD U9 16 3ihi & gl

Discuss the Gamow theory of alpha decay and how it explains
the main features of a-particle emission process. Write the
limitations of the theory.

3T &g & I Ragrad B fadeer HIVT w ag fh UbR
0 —3pUT IS URHAT & H&I q2Al Dl et dral gl g

1 ATt @1 forfe |

Define term binding energy and binding energy per nucleon.
Draw the graph showing the variation between the average

binding energy per nucleon and mass number. Using the
graph explain the stability of the nucleus.

g8 Dol T g8 Soll Ui J(FAN Dl IRAT IR 3aa
T Soll TR =YfFAN Ta G et & dra aRacdH wefda
HRAGTAT Th T | 39 TTh bl TH H il 8Y IHeD b TR
DI RN DI

Whatis moss baver effect? Describe the experimental set. Upto

study the mossbaver effect. Explain briefly how mossbaver
spectrum can be obtained using this setup.

IRITR TG T & ? AIGER THTd BT NI PR B oIV a9 D
TR el bl faarur HfU| 39 UrRNfiih evem | IR
e o THR UTed f5a1 ST AadhdT € dfered § e ol |
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13) What do you mean by ESR phenomenon? Explain the working
of the ESR spectrometer. How are hyperfine interaction studied
from ESR spectrum?

ESR Y9G | MUGT T deadf g? ESR WagiHiex & drf
UMt b1 AHATS | ESR TaeH 3, 37T &0 3iafshar o1 e
st TR A fopam ST |Aaar gl
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