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B.Sc. VI SEMESTER [MAIN/ATKT] EXAMINATION

MAY- JUNE 2025

PHYSICS
[Quantum, Atomic and Molecular Physics]
[Major Subject]
[Max. Marks : 60] [Time : 3:00 Hrs. ]

Note : All THREE Sections are compulsory. Student should not write any thing on question paper.
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[Section - A]

This Section contains Multiple Choice Questions. Each question carries 1 Mark. All
questions are compulsory.
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Q. 01

Q. 02

Q. 03

Q. 04

The maximum compton shift 1s -

ATy BT B9 BT & —

a 1A b 0.5A°
¢) 0.05A° d) 5A°

The eigen energy of a free particle is -
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2

a) h b) —2m
= KTk Tk = 3 (K TkyTks
E ki +k;+k E - (kit+ky+k
2m b
—h° b’
9 E= — (ki +ky+ks) ) E= — (k+ky +13)
2m 2m

For L =1, S = 1/2, the possible values of J are -
L=1,8=12,% fo& ] & ¥ 94 7 -

a) 1,172 by 5/2,372

¢) 3/2,172 d) None of these

In a x ray tube, X rays are produced by the electron accelerated by v volts. The
maximum frequency of the x ray is -
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ST BRI & -
a) ehv b) hv/e
¢) eh/v d) ev/h
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Q. 05 The electron spectra of a molecule lies n -

a) Visible region b) Near infrared region

¢) Microwave region d) Far infrared region
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[Section - B]

This Section contains Short Answer Type Questions. Attempt any five questions in this
section in 200 words each. Each question carries 7 Marks.
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Q. 01

Q. 02

Q. 03

Q. 04

Q. 05

Q. 06

What is meant by the spectrum of black body radiation. Why could it not be
explained by classical theory. How could it be explained by the Planck's
quantum theory.
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What do you mean by Normalization of a wave function. Write condition for
it. State boundary condition of a wave function.

T el & THERIERY 1 Grgd & $HhT T [ | TR B
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What is Tunneling Effect. Explain o decay with the help of it.
G GG T 2| ST AT I 0, &7 BT GRAT BT |

State the selection and intensity rule of spectral lines. Write spectroscopic
notationforL=1,8=1/2
qUIHH XS] B RO GO Wgar & g e L=1, S = 1/2 v ©
o Wl Hod o |

What quantum numbers are associated with an atom, explain each.
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What 1s Moseley's Law ? Derive it using the Bohr's atomic model.
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Q. 07 What 1s meant by Phosphoroscence and Fluoroscence. Explain them.
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Q. 08 What 1s Raman Effect. State characteristics of Raman line. Explain 1t

theoretically and write its main applications.
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[Section - (]

This section contains Essay Type Questions. Attempt any two questions in this section in

500 words each. Each question carries 10 marks.

T Hvg ¥ e y 2| 39 wrs F fel 2 Ul @1 ' F | TUF S9N 500 vl H

fored | U weT 10 ADI F1 2|

Q. 09 Derive time dependent Schrédinger equation and give the physical

significance of function .
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Q. 10 Explain operators in quantum mechanics discuss Hermitian, Position,

Momentum and Hamiltonian Operator.
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Q. 11 Explain Pauli's exclusion principle use it to find the maximum number of

clectrons that can | occupy a subshell and shell.
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Q. 12 Show that in pure rotational spectra of diatomic molecule, the successive
rotational lines have a common freq. interval 2B/h, where the symbols have

their usual meaning.
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