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B-.Sc. (Part LIII)' Examination, 2018
PHYSICS
Wifaes fomm
._ Paper III
(Elementary Quantum Mechanics
. and Spectroscopy) |
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- Time .Allowed. : Three Hours’
Maximum Marks : 50
This question paper canrf_zi_ns, three
sections as under : | |

m tar’ "Max. Marks-5

Section-A
This section contains one. compﬁsisory question
with 10 parts, having 2 parts from each unit, short.

answer in 20 words fo_r each part. All questions carry
equal marks. " UOKonline.com
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(i)

Secf.ion A/GUE-H
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What is Compton effect ?

Faq gaE &1 ¥ ?

What were outcomes of Davison Germer

-experiment ?

g s wEm & frewd w4 2

Write fundamental postulates of quantum

mechanies.

(w)

-

Fvey AE % ga s fafe
Prove that wave functions y,(x) = A, cos
nmx _ nmx

T and y,(x) = A, sin 7 are

orthogonal wave» functions.
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fag ®If 5 y,(0 = A, cos [%) o

yo(x) = A, sin [%J ?R"T AT TS T,
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What are bo

(v)
oF 1 1)
onditions of the wuve function
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(uj>~ Explain the ‘term ‘potential well.

w ‘fava U ﬁﬁm
&:j,i)/ Eizinlain the terms Eigen function and Eigen
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values.
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W-) ‘What is parity ? Explain.
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9}' Explain spin orbit -coupling.
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ferr-siifdz Fufem #t smen =i
(x), What is Rigid rotator ? Give Sl:.litﬂble

example. UOKonline.com
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UNIT-I5%r-1

2. What is uncertainty principle ? Using it

determine ground state energy of Harmonic

oscillator.
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/3./ What is Planck’s quantum hypothesis ? Derive

average energy of Planck oscillators and also
derive Planck’s ral-:l_i-a'tim: law.
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- h oy .
;4_#._* Show that momentum operator (r ﬁ—) i8

[ ox
Hermitian.
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UNIT-111/3E -1

Obtain wave function for a frec particle having

three-dimensional motion. UOKounline.com
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Calculate the reflection and transmission

coefficients: for the case of rectangular potential

barrier.
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Solve Schridinger equation for radial part of

'Hy'dr_o.gen_-ﬁeftcm and also evaluate energy eigen
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values.
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(@) Determine the minimum energy of an electron
which is moving in a one-dimensional box of

1 A width and infinite height.

T S ad 1 A g 9@ vEfadm ot
¥ uw g ReE ¥ Pl # e we
A Hifey |

(6) Explain the ﬁEaning of spherically symmetric
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potential.
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UNIT-V/3&3-V
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‘Discuss Stern-Gerlach. experiment. Explain its

outcomes.
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Define rigid rotator and f'ind lsolutions of
Schrodinger equati.on for it.
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Section €r@TH ¥

ain an expression for Compton shift in

12. ;Q/Obt

wa.velength due to elastic collision between

electron and photon. UOKonline.com ‘

% 'With the help of uncertainty principle:, show

t-hat' alectrons eannot exist in the nueleus.
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13. ( *]jeduce the de-Broglie wavelength from

group velocity. UOKonline.com
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(&)  Obtain time dependent Schrédinger equation.
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14. (a) Derive expressions for probability current

densities at one-dimensional potential step

when E < V.
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(b) Angular frequency of ﬁne-dimensional simple
harmonic oscillator is 5 x 10'¢ radian ﬁer

second. Find its zero point energy.
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15. (a) What is Zeeman effect ? Explain’ Normal
Zeeman effect.
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(b) Describe Frank-Hertz experiment and

discuss the results obtained. UOKonline.com
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