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MODERN PHYSICS

Bachelor of Science (BSC)
3rd Year Examination, 2024 (June)

Time : 2:00 Hrs. Max. Marks : 35

Note :— This paper is of Thirty five (35) marks divided into
two (02) Sections ‘A’ and ‘B’. Attempt the
questions contained in these sections according to
the detailed instructions given therein. Candidates
should limit their answers to the questions on
the given answer sheet. No additional (B) answer

sheet will be issued.
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Note :— Section ‘A’ contains Five (05) Long-answer type
questions of Nine and Half (9)2) marks each.
Learners are required to answer any two (02)

questions only.
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1. Describe Rutherford's atomic model and evidence that

lead to it. Also give its shortcomings.
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2.  Explain the Compton Effect. Derive the expression for

Compton shift.
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3. Discuss the rotational fine structure of electronic

vibrational transition. What is Fortrat diagram ?
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4. Explain Raman effect. Discuss the quantum theory of
Raman effect. How the structure of molecule can be

studied with the help of Raman spectroscopy ?
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5. Explain the liquid drop model. State the various
assumptions of liquid drop model. Obtain the semi-
empirical mass formula and discuss its utility. Mention

some applications of this model.
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100000
Short Answer Type Questions
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Note :— Section ‘B’ contains Eight (08) Short-answer type
questions of Four (04) marks each. Learners are

required to answer any four (04) questions only.
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What is the difference between L-S and j-j couplings ?
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What is Pauli's exclusion principle ? Write it's

significance also.
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Show the Zeeman effect in the transition 1F3-1D2.
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What are Einstein's coefficients and derive the Einstein

relation ?
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Explain the relationship between nuclear mass with

nuclear size.
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Describe what is meant by induced fission. How it is

different from spontaneous fission ?
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7. Explain Geiger-Nuttal law. How it is helpful in
determining the decay constants of radioactive substances

of very short or very long lives ?

(000000000 O oo OnUoo Do todn Odr 0 oo
000 01000 00 D000 ima Lo 0ito fooodg O oomia
Qiofoldooooeonmg

8.  Discuss the elementary ideas about quark structures of

hadrons.
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