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B.Sc./B.Ed. (Part IV) EXAMINATION, 2018
(Faculty of Education)
PHYSICS
First Paper
(Quantum Mechanics and Relativity)
Time allowed : Three hours
Maximum marks : 50

Attempt five questions in all, selecting
at least one question from each unit.
The answer of essay type questions
should not be more than 400 words and
short answer type of questions in not
more than 150 words. All questions
carry equal marks.
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Unit-I

SPHIS-1
1. (a) Prove that Lorentz transformation are nothing but
the rotation of axes in space time continuum. 6

ﬁaﬁm%aﬁﬂwaﬁwm
ﬁqmgs‘am‘f%mw$m§8=iﬁ
g 6

(b) Show that x? +y 422 o= 12 +y12 4 712

~ c?#'? under Lorentz transformation, 4

TUsd 5 afi=w wuraxor @ R
X 4y 427 —cYr=x02 + 2 422 o228
4

2. (a) Discuss significance of Michelson-Morley
experiment. Explain the concept of particle with a
zero rest mass. 6

- WISHCHT-AR YA B WER 9 R HiRw
[ R s=mmm @ o9 & suronm @)
HHSTE | 6

(b) A frame Sis moving with 0.5 C velocity with respect
3 ‘to another frame S along the positive of x axis,

5{+2 f meter in frame S then what will be its value
_in frame S 3
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Unit-II
goIs-11
3. (a) DiscussBohr's quantization of angular momentum.
6

Wﬁﬂva‘aa\vmﬁﬁﬁéamﬁmlé

(b) Calculate the value of retarting potential needed to
stop the photoelectrons ejected from a metal of work
function 10 eV with the light of frequency
50x10" Hz. 4

THTYI-AE[ wrE # fH4T arg @1 gag 9 fria wier
TR BT Apq B fay FREN fawa @ o
FIRR | AR o1y BT BRIGAT 10 eV TAT THTT B
JmaRy 50x10 Hz 2| 4

4, (a) Explain the energy distribution in the spectrum of
black body radiation on the basis of Wein's law,
Rayleigh Jean's formula and Planck's law. 6

FOT 7% fAfHROT B quishd H Sl faaRer &1 49 &
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(b) Explain role of Quantum mechanics with special
reference to stability of an atom, 4

TRHTY & IR o 391 W=t 3 qaie aifad o
BT g | 4

Unit-1I1T

SB1g-111

5. (a) Explain the concept of matter waves. Use
quantitative reasoning and data in position-momentum
unceriainty relation to rule out the possibility of free

electrons inside a nucleus. 6

T TN P AR B GHSIY | AP0 qT
afRurH SmerRa HRel gRT Rerfd-awm T afiRaaar
Rigm 1 ST #~a §¢, T1f0% % w@a=1 soaei=
D B P G B AT DRE | 6

(b) Calculate the energy eigenvalue for a particle in a
box. 4

wa‘iﬁﬁﬁﬂﬂmrﬁm‘rma‘ﬂmﬁmu

6. (a) Derive schrédinger time dependent equation. 6

FTe T AMEOR FHER0 Foa— DA 6
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(b) Prove the following relation :

|Lx, Ly)=ikLz 4
frfeiad T @1 Rig S
[Lx, Ly]=ikLz 4
Unit-IV
SHIE-IV

7. (a) A particle moving with a potential function along
positive direction of x-axis is given by :
V(x)=0forx<0
=V, for0<x<a

=0forx>a

Calculate its transmittance. 6

U U Wl foul fava oas 9 x-31 A a9a
fermm 3 wfeeha 2, e am fear 2 -

V(x)=0forx<0

=V, for0<x<gq

=0forx>aqa
U P T URTRIAT S AR 6
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(b) Calculate zero point energy for a one dimensional

harmonic oscillator with frequency 1000 Hz. 4

U 1000 Hz o1 3MgRT a1t THfadg armed! Ses
@ o1 Rg ot w19 AR | 4

8. (a) Write short notes on the following :
(1) Significance of Quantum operators
(i) Significance of Probability density. 6
frfafied w= wRtma feulrt R -
(i) T@icH PRSI BT A5
(i) E9TTAT 99 $T J5<g 6

(b) Write expression for n=1 and » =2 wave functions
of Hydrogen atom. Plot probability distribution
functionforn=1,/=0,m=0andn=2,/=0,m=0

correspondingtoz= 1. 4

n=1dAn=2 E%%QBEEWHWT‘E%WW
forRadr | n=1I1=0,m=0 R n=2,l=0,m=0
forg z=1 & \7a WRsar faarer $oF @1 aeiag
HIfo | 4
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Unit-V

gHIg-V

9. (a) What are the essential elements of a LASER ?
Explain the principle and working of He-Ne laser.

6
WoR o™ & anavgs srawa @ § ? He-Ne
ooR & RIgT U9 SrRivomel B aEngd | )

(b) Explain following :
(1) Spacial and temporal coherence |
(i) Optical pumping and population inversion 4
frfefaa o wwegd
() ¥ TR FIferd wEgarn
(i) ThIRIG Ui T ST ufde 4

10. (a) Whatis the difference in the character of light emitted
in spontaneous and stimulated emission ? Derive
relation among Einstein's '4' and 'B' coefficients at
thermal equilibrium. 6

W IO T I IO & SHRNT Tprer
H 7 RIS IR BT & ? R &
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(b) Explain areal spread of a laser beam. 4

TP oR U= § EE1d BT B TR | 4
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