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This question paper contains three

sections as under :

Section-A Tug '3’ Max. Marks-5

This section contains one compulsory question
with 10 parts, having 2 parts from cach unit. short
answer in 20 words for each part. All questions carry
equal marks.
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Section-B gug 'y’ Max. Marks-25

This section contains 10 questions having
2 questions from each unit. Answer § questions
(250 words each) selecting one question from each unit.

All questions carry equal marks.
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Section-C oz '}/’ Max. Marks-20
This section contains 4 descriptive type questions
(questions may have sub-divisions) covering all units

but not more than one question from each unit. Answer

any two questions (500 words each). All guestions carry

equal marks.
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Section A/@Ug-H

What are matter waves -

T T oF &2

What were outcomes of Davisson Germer
experiments 7
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Write fundamental postulates of quantum

mechanics.
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Define linear operator.
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Explain Degeneracy.
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Explain the term ‘potential well’.
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(vii) What is potential barrier ?
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- a = ’2
(0it) Write eigen value equation for L .
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(ix} What is Band Spectrum ?
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(x)  Explain spin orbit coupling.
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Section B/@vg-w§
IUNlT-W—I
Use uneertainty principle to calculate ground

stfu;e energy of hydmgt!n atom.
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What are matter waves ? State De-Broglie’s
hypothesis and explain how it has been verified
experimentally by Davisson and Germer’s

experiment. 5
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UNIT-1V/s=E-11

Calculate the probability current density related

to one-dimensional plane wave W - Ae** and

prove that it satisfies one-dimensional continuity

equation.
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~ State and prove Ehrenfest theorem. 5
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Obtain wave function for a free particle having

three-dimensional motion. S
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Explain radioactive emission of «-particle. 5
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UNIT-IV/E&HE-IV

What is parity ? What is the parity of first

four states of one-dimensional simple harmonic

oscillator ? 5

FEE N ¥ ) wwfaieg @ snad] Aferd # wew
TR NN W my gm &2

a [Contd:s |


https://pyqlelo.com

- Or/3t9gar

Solve Schrodinger egquation for radial part of 11. Discuss Stern-Gerlach experiment. Explain its

Hydrogen atom and also evaluate energy eigen outcomes, 5

values. o TA-TAF WM @ fagen @i se@ o #

mmﬁmmmﬁm sEn wife )

am F wm Ffm s IO omEE WA ® W Section C/@Us-®@

Fifsm ) 12. What is Compton effect ? Derive an expression
UNIT-VZ&FE-V for Compton derivation for collision of moving

photon with stationary free electron. 2+8

10. For HCI, the separation of two lines in rotational
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spectrum 1is 20.68 cm-!. Determine the moment
of inertia and bond length of the molecule.

(p = 1.63 x 1027 kg) .
13. (@) Obtain time dependent Schrodinger

HCl # woit @gn # @ sl & dm & Ry cquation O
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(6) Determine the minimuMm energy of an
electron which 1is moving in g4 —
dimensional box of 1 A width and infinite

height. 5+5
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14. Calculate the reflection and transmission
coefficient for a particle incident on a one-

dimensional rectangular potential barrier of

height V,. What is tunnel effect ? Explain

it. https/f'www.uokonline.com 842
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15. Explain vibrational-rotational spectrum of

a diatomic molecules. What are R and P

branches ? 4+6
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