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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 ( @U3-31) [Marks : 10
Answer all questions (50 words each).

All questions carry equal marks.

gt gva 21 ¥ ve@s 99 %1 39 50 vl @
g 7 20

TRt w @ % TEH B
PART-B (@U3-d) [Marks : 25

Answer five questions (250 words each), selecting one

from each Unit. All questions carry equal marks.

TAF THE H ¥ USh-Ush W4 9 gU, e qrd uvd
FIU Ydeh YA 1 I 250 v=5 ° AfF T B
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PART-C ( @UeS-W) [Marks : 15
Answer any two questions (500 words each).

All questions carry equal marks.

FIE B Y SIS W& G99 T IW 500 I} G
arfirs 9 8

gdt oA # fF WHE #

PART-A
(@uE-3H)
1. Answer the following questions :

frafafea s & 3 SfS .

(1) Define Heisenberg’s uncertainty principle.
TReHan & AFfvgas fagia w1 g
EAIE LS

(ii)  Write eigenvalue equation for an operator.
fdt denE & fog sy wm wHEw
fafem)

(i11)  Write the Schrédinger’s equation for a free

particle.

T &0 % fag sfes i fafay
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(iv)

Define reflection coefficient.

Riads Ui Hi AT HC

(v) What do you mean by Gyromagnetic ratio
for orbital motion?
e T = for, T e S @
I T 87
(vi) Write 1.z operator in spherical coordinate
system.
e ﬁ&ﬂﬁ L EAT] | iz TR %If@?l
(vil) What is Zeeman effect?
S go| T 82
(viii) Distinguish between Singlet and Triplet
states.
T T Tk srereet # fadg wifsl
(ix) What is the sequence in electronic
spectrum?
SolRtg Teed ¥ IgEA T 22
(x) Which spectra correspond to infrared
region?
S 8% F1 G WegH HH-a #7
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- PART-B
(@vs-9)
UNIT-1
(FTS-1)
Electron can not reside the nucleus. Explain. o
Wa @ AE ¥ ofiga weE WE 2
HHARY]

Explain Davisson and Germer’s experiment for

" the confirmation of de-Broglie relation. 5

-l Ty ®1 YR B SAEA qe S A
&I T ﬁﬁml http://www.mlsuonline.com
UNIT-II
(FRTE-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%
ZEMM m 1 U 601 T T a@fam o e @
FU & AT FHor T 9 AR WA T4 B
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

Hicd 31adl sifed & 90 I=aril ud A=t i
fofian| Sfeeifrm o =09 o1 GRSl & 94§
frfaa ifsg
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UNIT-III

(TE-11)

Write the wave function for the normal state of
Hydrogen atom and calculate the most probable
distance of electron from nucleus. 2+3
TR YA HT W e F folg o wer
fafigy qun goieg@ #1 Afaw 9§ waitus wiEs
&1 e FtHa S

Prove that no two of three components of angular
momentum L commute with each other, but all of
them commute with L2 2V6+2V5
fag &0 fF S0 941 L & dFf vehl 4 9 @8
¢ 2 weF - 9 %A e T o
e q 9 L2 B W w9 fofn & 2

UNIT-1V

(FRE-IV )
Define Mosley’s Law. Explain it with the help of
Bohr theory. 243

e figg # sRafma sifwe @) fagia &
IER R A 99 61 593y
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9.  On the basis of vector model explain fine structure
of Hoe line. 5
A Aied ® YR W Hee @ H Y& HE&=
HAHART!
UNIT-V
(FHE-V)
10. Explain vibration-rotation spectra and P, Q, R
branches. 2+3
P, Q R W@l dul HA-YOH WRH  H
HHART|
11. Discuss the formation of molecular orbitals of
H, molecule. 5
H, 37 & 3fvas wahi & FHo S0 fHesm
FHIfeT)
PART-C
(@vs-4)
12. (a) Prove that
v, (x)= A, cos %Eand y,(x) = A, sin nrx
are orthogonal wave functions. 3%
fag S
v,(x)=A, cos n'.:::-: A7 ¥.(x) = A, sin = T; =
T B w9t Fed e el
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13.

14.
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(b)

(a)

(b)

(a)

Prove that if operators A and B have

simultaneous eigenfunctions then they

commute. 4
Ifs TFRE AN B SIS A Ford
¥ & fog =i fr 3 =x fatme 5@ 2

effect quanfum

Explain  tunneling

mechanically. 4
Fzq g YR W FOA UNE
HEHARTI

An electron is confined in an one dimensional

box of width 0.1 nm. Calculate its energy

eigenvalues. 3%

T& T 0.1 nm TSR & U foHy ™
T fafeq ¥ WA @ 9 oW AEAl &
Ol SIS

Evaluate eigenfunctions and eigenvalues of
ALZ and ﬁ 3+3
1, @ ' % a1 wer qon SN B
Tfike Hifsal

P.T. O.

Write the radial part of Schridinger equation

for Hydrogen atom. 134

TRSeH T # fau fiftsR wite &
o= s =t fafEn)

15. (a) Discuss spectra of He-atom. 5
He eI] 3 izd 1 fad=r Hifm
(b) Give selection rules for the transi;:inn of an
electron from one energy level to another
energy level. 214
TF Sl WY TR F "X H TARA B
w0 & foag avor Frem Sifsm)
16. (a) Discuss isotope effects on rotational and
vibrational energies. 3+3
Uil qe ST Fie W g garel
&1 fae=rm i)
(b) State Frank-Condon principle. 1'%
weh-sied gl 1 gfeafaa swifsw
% sk sk ok e
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