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December - Examination 2025

M.Sc. (Final) Examination

PHYSICS
NUCLEAR PHYSICS, ATOMIC AND MOLECULAR SPECTROSCOPY
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[Time: 3 Hours] [Maximum Marks: 80]
Note :- The question paper is divided into three Sections A, B and C. Write answers as per the given
instructions.
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Section-A 8x2=16
(Very Short Answer Type Questions)
Note :-  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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1. (i)  Explain the saturation property of nuclear forces.
TRER el D FafT 07 BT e A |
(i1)) Define mass attenuation coefficient.
A &0 IO Bl RN BT |
(i11)) Give examples of organic scintillators.
prafe Rifceed & SR AR |

(iv) What is meant by magnetic dipole?
FEaY faga & @1 A 2?
(v)  Why the concept of electron spin was introduced?
SoldeT R @Y RO AT U By 727
(vi) Give selection rules for two valence electrons.
Tl AINTR Serderdl @ for T+ s QRS |
(vii) What is isotope effect?
JMGACIY U9 FIT 27?

(viii) What is the order of energy difference between vibrational levels of a molecule?

Bl 3] & HUT WRI @ 99 SHoll AR BT HA T 57
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Section-B 4x8=32
(Short Answer Type Questions)
Note :-  Answer any four questions. Each answer should not exceed 200 words. Each question
carries 8 marks.
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2. Show that the Nucleon-Nucleon interaction is strongly spin dependent and becomes

repulsive at short distances.

TelRfd X & Jfrasi—gfdasiia ofafhar gear 4 Rug w® ik 2 &k B

< R yfedt 8 S 2
3. Discuss different interaction processes between gamma rays and absorbers.
AT fHROT @R raeiydi & 9 faft=1 sfa:forar ufdsamet &1 fad=r aifsTg |
4, Describe different solid-state detectors with appropriate diagrams.
fafi=1 ST araven fecaext &1 Ifud @l & AR quiF HIRTY |
5. Describe experimental verification of parity violation with diagram.

THAT Soette @ YIRS Farad &7 X&T—for |fed avi| @ le

6. Discuss Stern-Gerlach experiment and interpret the result.
AR TANT & fIdg=T SITg 3R g & et HIT |
7. What is spin-orbit coupling? Deduce Lande’s interval rule.
Rt siffde g @ 2?2 s &1 siavrat M fFrapred |
8. Describe separation of electronic and nuclear motion in molecules and determine the

effective Hamiltonian for molecular wave function.
IRl H gelagivd 3R AMHD A & JAFHIOT BT quiF By AR 3Toaeh
THThoT & forv gard) 2ffieef s &1 iR Hifsm |

0. What is Fourier-Transform Infrared (FTIR) spectroscopy? Describe the major

components of the FTIR spectrometer.

HRI—ZAHH $HRE (FTIR) WIEDIY FT 5° FTIR WagHIeR & Uqd gcahi
BT qUI B |
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Section-C 2x16=32
(Long Answer Type 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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10. Discuss Neutron-Proton scattering at low energies and prove that in the energy range

below 10 Mev, S-wave scattering (I = 0) is predominant.

=1 ol R AU Udivid @ faa=a=r sifoig dem Rig ST & 10 MeV
J A @1 Folt AW H, ST g (1= 0) TE T

11. Describe structure, principal and working of Geiger Muller (GM) counter. What are

dead time and recovery time of GM tubes?
TR ger (Gt ©9) Beer @ e, Rigla iR drRivvell &1 o HITT | S
T T BT IS TZH R Raas) <rgd w1 87

12. Determine Spin-Orbit interaction energy for Hydrogen like atom and give quantum
mechanical relativistic correction. Explain fine structure of hydrogen.
BIgSIoF O WA & forg Rua—afifde geva™ ot FMufRa #Iig 3k @aien
Hepfehel ATUETATATE] GER BT | BTSSRI Bl GeH HRET DI IR DI |

13. Explain the rotational spectrum of a molecule and find the energy and the frequency

of rotation. Mention the selection rule and show the characteristic feature of

rotational spectrum.
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