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B.Sc. VI SEMESTER [MAIN] EXAMINATION

JUNE - JULY 2024
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 The de-Broglie wave length associated with a neutron at absolute temperature

Tis -

TR T 0 g ¥ §9g S—anrTell awaed Bl @ -
a) h/V mkt b) h/V3mkt
¢) hKT d) h/3kT

Q. 02 The operator for momentum p is -

HRT p T SRR & -
a) ihV b —ikV
¢) —ikoiot d) koot

Q. 03 For L. =1, S = 3/2 the multiplicity of energy state 1s -

L=1,8=32% foid Sl /@R &1 ggadl (multiplicity) T -

a) 3 b) 6
c) 4 d) 1

Q. 04 Zeeman Effect is due to -
a) Electric field b) Magnetic field
¢) FElectro magnetic tield d) None of these

P.T.O.



Q. 05

S J9Td BT BRI & —

a) fagd &= b) TEHIT &

o fiEE geFT a3 d) IWFT d 9 Plg A8t

Which of the following cannot be conserved during Raman Scattering -

a) Total energy b) Momentum

¢) Kinetic energy d) Electronic energy

T geIvE & R fr=faRea # 9 e w@eew 78t A 5 der § -
a) T SHoll b) SRT

¢) TS ol d) solaci=E SHoll

[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

Explain the meaning of wave velocity and group velocity. Establish a
relationship between them ?

TET 97 Ud g T BT F9A9Y 3R 9 a1 H Hag wfug S ?

What 1s Hermitian Operator ? Prove that the Eigen values of Hermitian
operator are real.

FHIRRA sifmer &1 & ? g o0 5 svRme offer @ omgi= 9
EESIEERES -

Explain Pauli's exclusion principle ?

UTell &1 3o Rigid w98y ?

What is Anamalous Zeeman effect ? Explain.

ST S U9Td 97 & ° 998y |

Discuss the pure vibrational spectra in diatomic molecules. Show that the
vibrational energy states of a diatomic molecule are quantized and
equispaced ?

T fgURAINGS o] & g HHIH qUHH B [GaedT SIo qon Seisd
& fgusfige o] &1 SRS SHoll AR FUSIRd qAT FHRRS Bl
&
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Q. 06 Calculate the wave length of the de-Broglie wave associated with a ball of
mass 5 g moving with a velocity of 100 m/s. This wave nature is not seen in
our daily observations. Give reason ?

100 m/s ¥ TH™ 5 99 THE &) T 9 s S—driell ovi bl asT
<&l =10 SIS | I8 a9 Ypld e deon | fewr) F28t <t =i ?

Q. 07 Explain the difference between L-S and J-J coupling ?

L-S 927 J-J gw = # SR qargd ?

Q. 08 Derive Mosley's law ?
Hq4el o1 forgw frfad S ?

[Section - (]
This section contains Essay Type Questions. Attempt any two questions in this section in
500 words each. Each question carries 10 marks.
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Q. 09 What is Photo Electric Effect ? State the experimental conclusion of the
photo electric effect. Why could the classical theory fail to explain them ?
How did Einstein explain it by the Planck's quantum theory ?
gopTel fIEfd UM T 2 ? UHIT fAEd yMe @ YrRiie ey faReRr | iR
qd Ngid $96! H9HM § 1 %A I8 8| Wik ® Farved fNgid 9
S | 3 5 yeR wHsay ?

Q. 10 Write down the Schrodinger's wave equation for a one - dimensional simple
harmonic oscillator and interpret its energy eigen values and eigen functions.
In this reference explain the concept of zero point energy and draw a neat
energy level diagram ?
Th fola WRo omad <Sifeld @ fod sifeR o’ wfiewn foled qen
SUBT Holl B AT GHET TAT ST HAdl Bl ARAT Biold | 39 T
¥ T favg ol B SIMERT FHHSY TAT W Foll WK ARG Eifed |

Q. 11 What is meant by the spin motion of electron ? Describe Stern - Gerlac
experiment for its verification ?
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Q. 12 What 1s Raman Effect ? What are the characteristics of Raman Lines ?
Explain Raman effect qualitatively by the quantum theory ?
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