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B.Sc, (Part-II) Examination, 2018

PHYSI CS
Paper : III
(Elements of Quantum Mechanics, Atomic and Molecular Spectra)

(New Course)

Time : Three Honrs ] [ Maximum Marks : 50

Note : Attempt any 5 questions from Section-A and any 3 questions from Sec-

tion-B. .
WS- GiE I va Avs-g A A g o A 2
Section-A 4x5=20
|E-H '
_(Short Answer Type Questions)
' (7g Ie’ig wEA)
/ﬂr matter waves establish the relations :
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\/‘\/fo/éompton scattering justify the statement "The maximum Compton shift is

twice the critical wavelength".
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State and prove the principal of linear superposition of eigen states.
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Show that the expectation value of a quantum mechanical operator in state y Is

. equal to the eigen value of that quantum mechanical operator In same state y.
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5,’// Calculate all the possible values of j and m for p state of an electron.
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6. Givetheinitial and final shells for K, K L, and L.; transition in 2 charactenstic X-
ray spectrum. http://www.upadda.com
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7. LetE, E, and E, are the energy difference between two consecutive electronic,
vibrational and rotational states respectively. Giving reasons arrange E_, E, and

E, in increasing energy.
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nguish betﬁe/en classical mechanics and quantum mechanics. How would
you visualise the universe if Planck's constant would have been 1 Js.
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9. Discuss the probabilistic interpretation of wave function as given by Max Bom.

The wave function of a particle at a certaln instant is given by
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If P, and P, denate the probability of finding the particle in the range a to a+da

P
and 2a to 2a+da respectively the find ;,f.
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10, Calculate the enctuy clgen values, normalised elgen functions and wavelengths
for an infinite symmetine potential well in one dimension defined as:
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Plot the wave function and probabllity density corresponding to first three en-
ergy eigen states. http://www.upadda.com
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11. Oiscuss the vector atomic model and quantum numbers associated with an
—
electron.
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