Section—A 8x2=16

MPH—OS (Very Short Answer Type Questions)

June — Examination 2024 Note .— Answer all questions. As per the nature of the

M.Sc. (Final) Examination . . .
question delimit your answer in one word, one

PHYSICS
(Nuclear Physics, Atomic and sentence or maximum up to 30 words. Each
Molecular Spectroscopy) question carries 2 marks.
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Note .— The question paper is divided into three Sections

A, B and C. Write answers as per the given

‘ . 1. (1) What are the eigenvalues of parity operator ?
instructions.
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. (1) Find the spin-parity of §He nuclei.
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(iii) Write the general form of H.J. potential. Section-B 4x8=32

H.J. fsrg 1 @ w9 # fafen) (Short Answer Type Questions)

Note .— Answer any four questions. Each answer should not

' h tand by th i : :
(iv) What do you understan y Hie magic exceed 200 words. Each question carries 8 marks.

numbers ? -
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(v) What is the ionization energy of H-atom ? fraer .- forll s wedl & SwSIfNT o e SWw
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(vi) What is meant by the space quanitzation ? 2. Find the angular momentum and parity of 5iCa.
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(vil) Why the intensity of Stokes and Anti-Stokes 3. Explain that no bound excited state(s) exist for 1H2
lines is not same ? system.
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4. What do you mean by the scattering length ? Give

(viii) What do you mean by the Born-Oppenheimer its physical importance.
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. Discuss the experimental evidence of parity
violation in the [B-decay.
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. Find the two possible orientations of spin vector

- . —
S wurt. a magnetic field B.
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. Explain the Lande’s Interval rule with sutiable

examples.
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. Why molecular spectra is called as the band
spectra ?
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. What is a symmetric molecule ? Explain oblate and

prolate type of molecules.
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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.
gugs—H
(& s uv)
feor .- =l S uvHl & S SIfST | o9 3T W I AfereRaw
500 vissi 7 R i) T WA 16 37 w6 7|

10. Find the expression of the semiempirical mass

formula. Calculate the binding energy of %;70.
Given that :

M(L70) = 16.99913 u, M(}°0) = 15.99492 u.
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M(50) = 16.99913 u, M(}°0) = 15.99492 u.
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11.

12.

13.
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Discuss the principle and working of the Nal(T1I)
scintillation detector. Also, draw the enrgy spectrum

of Cs!37 y.rays obtained from Nal(T1) detector.
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What do you mean by the normal Zeeman effect ?
Calculate the distance between Zeeman
components of a spectral line of A = 4500 A.

Given magnetic flux density = 0.3 Tesla.
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Give the Quantum mechanical theory of Raman
Spectra. In the rotational Raman Spectra of a
molecule the displacement from exciting line is
(AV);or = £ (62.4 + 41.6 J) cm™!. Calculate the

moment of inertia of the molecule.
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