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: What do you mean by the tunnel effect ?
KAU-1536 Calculate the probability of transmission of a
B. Sc. (Part - III) Examination, 2025 particle through a rectangular barriers indicated
' ’ below:
PHYSICS < o
: V. = 2eV, E = 1¢V, barrier width a = 14
M R o :
and mass of the particle = 1.6x10727 kg.
PAPER - 111
gOM UEE A9 e 7 el o W
ELEMENTARY QUANTUM : qroTe witredl Edeere Uit e,
MECHANICS AND SPECTROSCOPY = §5
ARiWE e Fifa T Weah . (V,=2¢eV,E=1¢V, Ut & der a =1
| | od & B FEE = 1.6x1027 kg) ¥ I FA
Time Allowed : Three Hours e y—
Max. Marks : 50
This question paper contains three. sections
as under: '
ln [ C'ﬂlltd...
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UNIT - IV

= - IV

5  What are the properties of eigen function of
1-D harmonic oscillator system ? Draw the

. first four wave functions.

1-D et 2o o & ST G & OTHH w41
7 WOW A T S @ weiia S

OR / a9

; Write the Schrodinzer equation for system
having spherically symmetric potential.

Separate it into three equation one of each

variable v,0,¢.

nifera gafte fawa & fio siftest e fafag)
zqa! 7,0, 0 aU & gl ¥ - Hifg |
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UNIT - V

™ -V

6 Describe the Franck-Hertz experiment and
explain how it is important.

h—wS TGN &1 QU T ST gasRy 6 TE
fpg gt Iggn ¥l

OR / 3=

What is Zeeman effect ? Discuss the splitting
of energy states and spectral lines for one

electron atom in a magnetic field.

o e w1 ¥ gREed & % W § O
TeEE T F ol Wl oY Wad Y@l %
e &1 faeaa #ifg)
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SECTION - C

geE -1

10x2=20

7 }a) What do you mean by the photoelectric
effect 2 Give Einstein’s quantum theory

for explanation of it.

mﬁgam%mwmt?saﬁ
m@mﬁmmﬁaﬁ

qaiga|

}b) Work function of a metal is 3.0 eV. Light

of wavelength A =30004 is incident on

it. Find the stopping potential.

qaimgaﬂmﬂmlt)evtlzﬂﬂ

A = 30004 e &1yl Aafod s
ttsaﬁiﬁﬂtﬁﬁqaﬁrmmahﬁm
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8  What is mcant by the lincar operator ? Show
“  that following operators arc lincar.
Yelra T & & awed § ? wafita i B fr
s W ¥-
(@) xB + Xk
2
b) =z
d
©
P 2 i 2 ~
@ LT el S AR
4
9 A particle is moving in a 1-D potential as
V=0 x<0
V= VD‘ x> 0
Thne find the reflection and transmission
.coefficients for the case (a) E>V, and.
(b) 0<E<V,.
s & UH e v (1-D),
V=0 x<0
V= V‘D x>0
¥ e 3, @ qOEdd T 9T I
(@) E>Vya®) 0<E<H % forg s AT
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10 (a) Give the theory of a vibrational-
rotational spectra of a diatomic molecule.

& oy & -l dwn & R @

Tz

(b) Calculate the amplitude of the
vibration in the ¥ =0 level of the

molecule CO which has a stiff bond of
k = 18.7 x 106 dyne/cm.

(h = 6.63 x 1077 erg.sec)
ConmE TSI S L =
A a A, fred ¥9
k=187 106 dynefcm t'

(e & h = 6.63 x 1077 &-R)
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SECTION - 4
Y -y

-%xm=s

() Isit possible to explain the specific

heat of solids o
n the basis f 1
L), of classical

wﬁ:'wwafh'@mﬁa‘lﬁa&
B T gy ¥ 2 e
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(i) What do You mean by the zero point

ener i i
2y of the Han'pumc Oscillator ?

mmmm 2 '
e ¥ 7 = e

/(iii) Give the physical importance of the wave
function.

mwﬁmmml

/(iv) What is the difference between phase
velocity and group velocity ?

& I T GE AT Ay
HT E?
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}ix] What is the energy difference between

/(v) What is meant by the degeneracy of the first excited and ground state of Hg atom?
energy levels ?7
Hg T 1 Wos Sufsa e 9w srere
St & B ATWET & FT aRad &7 ' H Al S o ® 7
(vi) Write the ground state energy of a particle {x) Write the moment of inertia of a rigid
- moving in 1-D box. rotator as shown in figure.
1-D staq ¥ whehe @1 @ qW e B i § vl 3o il o & g e St
a1 fafEa) ; &1 " fafaa)
(vii) What do you understand by the
spherically symmetric potential ?
el wwfva fava @ omg @ e ¥?
Kviii) What is the value of commutator
[L.. L]
fafrma wwy [L,,..Ly] H A T E?
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SECTION - B
3 -7

5x5=25§

UNIT - 1
EC g |

What do you mean by the De-Broglie
hypothesis ? How has it been verified

experimentally ? https://iwww.pygonline.com

A-srel TRwea § 1 a9y & ? iR ' 9
W Y gula o &7

OR / sy

Assume that an electron is inside a nucleus of

* radius 10-!5 m. Using uncertainty principle,

estimate the kinetic energy of the electron in
¢V. Given h = 6.62 x 10734 -,

m, = 9.1 x 103! kg.

[ Contd...

ge 7 fafag 6 seegm it faaa Brem
10715 m & Rug ¥ sffgaar % fawm =
W BT §Y FeEgH B AR St eV F
#fr) far & h = 6.62 x 10734 J-S,
m, = 9.1 x 107! kg.

UNIT - 1
z&1s - 11

3 Normalize the wave function

2 L
o(x, r)=c—:'21 2= /M from x=— t0

x =+4oo and find the expectation value of

x2 for this function.

atn & o(x, r}=e‘2‘2/”e""€'f" &

qamTRAB T BTG e x=—co ¥ x=+4o0 ¥l
2 & gt 9 B B
OR / su@
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ou mean by the Hermitian operator?
Y

4 Find the probability of finding the particle
s trapped in a box of length L in the region
from 0.45 L to 0.55 L if it is in first excited

e.
:;:lmﬁﬁﬁaLawrﬁ%ﬁmﬁOASLﬁﬁ.SSL
%mnﬁaﬂﬁ%a&ramaﬁﬁﬁmﬁt,m
2 wittar A Bl
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