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3161
Third Year (T.D.C.) Science Examination, 2017
PHYSICS

(Quantum Mechanics, Atomic and Molecular Physics)
Paper-I
Time Allowed : Three Hours
Maximum Marks : 50

PART-A (@US-37) [Marks : 10
Answer all questions (50 words each).

All questions carry equal marks.

Tl go9 e 1 qd% W9 1 SR 50 I 9
Ay 7 7l

Tt ¥ ® ofF wEE <
PART-B ( @Us-9) [Marks : 25

Answer five questions (250 words each), selecting one

from each Unit. All questions carry equal marks.
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PART-C (@US-H) [Marks : 15
Answer any two questions (500 words each).

All questions carry equal marks.

ﬁé‘cﬁwﬁm|m&rmwwsoowvﬁ
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PART-A
(@ue-3A)
1. Answer the following questions :
FreAfafed we & W 6T
1) Define Heisenberg’s uncertainty principle.
TEeEE & e fasia w1 IR
EAIEL
(ii)  Write eigenvalue equation for an operator.
R TERE & oAU T AH FHIR
fafem)
(iii) Write the Schrodinger’s equation for a free

particle.
T wU % e sifssn wee fafem
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(iv)  Define reflection coefficient.
TEdA TN w1 qRA il
(v) What do you mean by Gyromagnetic ratio

for orbital motion?

el T & Terg ool g ST 9 S
I TR €7

% A .
(vi) Write Lz operator in spherical coordinate

system.
et frvis ugfa o 1z g@re fafa
(vii) What is Zeeman effect?

S yHE g2
(viii) Distinguish between Singlet and Triplet

states.
THF TE Tk srEeenst ¥ faug wifEu)

(ix) What is the sequence in electronic

spectrum?
TR WA | SIE i ©

(x) Which spectra correspond to infrared
region?

SR O w1 H SeH SIA-T1 €7
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—PART-B
(Eus-9)
UNIT-I
(3eTE-1)
Electron can not reside the nucleus. Explain. 5
THRA w1 A ¥ o W TR R
HHARTY|

Explain Davisson and Germer’s experiment for

" the confirmation of de-Broglie relation. 5

E-STel T F) YT 3 S aul S WA
F = FA |

UNIT-II

(FoRTE-11)
A particle of mass m is confined in an one
dimensional box. Determine the wave functions
and energy eigenvalues of the particle.  2}2+2%
ZEFA m 1 U %01 O ol o § fafea @)
FU ® T HEHA TG SHell ST HH FId IS
Write step-up and step-down operators for a simple
harmonic oscillator. Deduce the expression of
Hamiltonian in terms of these operators. 1+1+3
fafau) fheaifas &1 =9 3 GaRa] & g H
Tt shifSw)
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o - UNIT-III

(-1 )

6. Write the wave function for the normal state of
Hydrogen atom and calculate the most probable
distance of electron from nucleus. 2+3
TESISH UAIY] 1 TR el % foru R wer
fafau qen gere[ S AIfTER | gaitus wiiEs g
%1 ek Ffha s

7. Prove that no two of three components of angular
momentum L commute with each other, but all of
them commute with L2, 2V6+25
fgg &0 & Hvig 997 L & dFf okl 5 9 i
@ T TeF TH-TW ¥ FH A T ow T
Sfew 3 Tl L2 % @ we fafig w5 2

UNIT-1IV

(FHTE-IV )
v8. Define Mosley’s Law. Explain it with the help of
Bohr theory. 2+3

e fram o0 uRef wifw ) fagla &
YR T Al 98 &1 gHemsu|
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10.

11.

12.

On the basis of vector model explain fine structure
of Hec line. 5

IR HiSd H YR W Hoe @M1 H FEH HEA

HARLART!
UNIT-V

(3EE-V)

Explain vibration-rotation spectra and P, Q, R
branches. 2+3
P, Q R YM@Rd d HIE-HOA WA R
HEART|

Discuss the formation of molecular orbitals of

H2 molecule. 5

H, 310 & oMfvesh &aehl & 00 i o=
EAIS I

PART-C

(|us-v)
(a) Prove that

X

y,(x) = A, cos 2% and y,(x)=A, sin =

are orthogonal wave functions. 3%

mmw

y,(x)=A, cos 222 aq;n y,(x) = A, sin -
T Fo wﬁazs T T e 2

X
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13.

14.

(b)

(a)

(b)

(a)

Prove that if operators A and fg have
simultaneous eigenfunctions then they
commute. 4

I THREH A 9 B & SIS TS Ter
¥ q fug Ffw & 9 ww ofme w@ 2
Explain tunneling  effect = quantum
mechanically. 4
Fgieq AR SMER R GEH I9E
HAART]

An electron is confined in an one dimensional

box of width 0.1 nm. Calculate its energy

eigenvalues. 3%

T Toa[ 0.1 nm HIgE & T faua 9t
¥ fifeq 21 oA & S SR HAI I
UMD IS

Evaluate eigenfunctions and eigenvalues of
/1\}2 and /f,z 3+3
{, @ . ® A wer aen S "
sk Sifay|
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15.

16.

(b)

(a)

(b)

(a)

(b)

Write the radial part of Schriodinger equation
for Hydrogen atom. 1%
eEge T % fou sifESR wHEm &
e 9 = fafe)

Discuss spectra of He-atom. 5

He—9THIY] & TF2H i fag=mr sifs)

Give selection rules for the transi.tion of an
electron from one energy level to another
energy level. 2%
TH Sl TR ¥ T Sl &R § 0RA B
Hehau & fau o fem

Discuss isotope effects on rotational and

vibrational energies. 3+3
Ul qen iR Seiel T HEHEE qea
w1 foe=m st

State Frank-Condon principle. 1%

Theh-<hier fHgid 1 g Hifw)

A\ N ?
AR K
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