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B.Sc. B.Ed. (Part-I1V) Examination, 2025
(All with R.LLE.)
Physics
Paper- CC-1()
(Atomic, Molecular and Nuclear Physics)

Duration of Examinatior: 3 Hours Max. Marks: 80
e F FEfr: 3 qver quries : 80
Instructions to the Candidates:
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Answer five questions in all selecting at least one question from each unit. The answer of essay type
questions should not be more than 400 words & short answer type of questions in not more than 150
words. All questions carry equal marks.
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1. (a) Discuss experimental arrangement of Stern- Gerlach experiment. What were its conclu-

sions? Describe in detail. 8+4
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(b) What are the spectral terms arising from the electronic configuration 2p'3d*? 4
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(a) Explain the doublet siructure of X-ray spectra. 12
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(b) Calculate the wavelength of radiation required to excite the electron from the first orbit to
the second orbit in a doubly ionised lithicon Li**. 4
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2. (a) Why Raman spectra and infrared spectra are considered complimentary to each other? Dis-
cuss in detail. 12
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{b) A laser source of wavelength 532nm is used to excite a sample in a raman spectroscopy
experiment. A raman shift of 1580cm™ is observed. Calculate the wavelength of the Raman
scattered light. 4
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(a) Explain the principle of double beam instrument in absorption spectroscopy. 8
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(b) Describe classical theory to explain the raman effect. 8
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3. Explain construction, working and physical principles involved in a cloud chamber. 16
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(a) Deduce the condition fo betatron. 8
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(b) Discuss any two types of ion sources. 8
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4. Describe single particle shell model of nucleus and prediction of all magic numbers in
detail. 16
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(a) What is muclear fusion? Discuss the energy balance and lawson criterion of fusion reaction.
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(b) The number of neutrons in the core at time zero is 2000 and K=1.001 . Calculate the number

of neutrons after 100 generations. 4
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5. Derive Geiger Nuttale law of ¢ —decay. 16
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(a) Write a short note on Higgs Boson. 8
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(b) Why does a free neutron not decay into a proton antiproton pair? 8
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