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December - Examination 2019
B.Sc. Pt. lll Examination
Elementary Quantum Mechanics &

Spectroscopy
% . T e
Paper - PH-09
Time : 3 Hours ] [ Max. Marks :- 35

Note: The question paper is divided into three sections A, B and C.
Write answers as per the given instructions.

fAder: Ig ued ux ‘o', ‘¥’ IR ‘W fiF @uel # A g1 udd

Gus & MGATTAR AT & IR QIS
Section - A 7X1=17
(Very Short Answer Questions)
Note:  Answer all questions. As per the nature of the question delimit

your answer in one word, one sentence or maximum up to 30
words. Each question carries 1 mark.

Qus - ‘37’
(rfer o7 IR 9e)
fder: vl meal & IR FRTTI AT 370 IR Bl TRATAR Tb 91eg,
U a1 AT AfeeheH 30 ereal H IRHAHT DRI Idiep ue
1 37 & 2l
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1) (i) Whatis de Broglie wavelength of a particle?

T BT Y S Seft IR <& [ = i &2

(i1) Write time independent schrodinger equation.

P IR SNfER T forRau|

(ii1)) Write down Schrodinger equation for a particle in spherical
coordinates.

AT fsena § v o7 & forv snfemR afiewor foaRau|

(iv) What is the physical significance of the Stern Gerlach
experiment?

T IReTT TN BT Hifid dgca a1 g ?

(v) Write the quantum mechanical operator corresponding to
momentum.

T & G Fdicd JiFdh! FhRa foRay|
(vi) Write the zero point energy of one dimensional simple harmonic
oscillator.

T fft ReT Mgy Qe R g favg S frag)

(vii) What is the value of [ L2, L. 17 Here symbols have usual
meanings.

[ L2, L, ] T |19 &1 8T ? I8l Uelie! & AT 37ef 2 |

Section - B 4%X35=14
(Short Answer Questions)
Note:  Answer any four questions. Each answer should not exceed

200 words. Each question carries 3.5 marks.

(Tvs - 9)
(oTg TR UeA)
fAder: gl TR Ul & IR VI 3T 3o ITR Bl frepay
200 vregi B gRAfAT HifvTel U ueT 3.5 3l & gl
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Describe the Davisson-Germer Experiment.

SfRT-SER TR b1 Ui |

Calculate the uncertainty in the velocity of an electron if the
uncertainty in its position is 0.1 x 10~ meter.

TP SAAdCd & O H SIHIAAAr Y THT N IfS st RAufy o
AT 0.1 x 1072 Hiex Bl

Prove that the eigen values of a Hermitian operator are always real.
Rig ™ & o gRM JoRS & M IH 71 IRdfdd
g &l

A wave function for a particle in one-dimension range 0 < x < o

is given by @(x) = A sin (n%) and @(x) = 0 on other places. Find
out the value of normalization coefficient A.

I et o1 Y 7o g RN 0 < x < o 7 7T & foU a<
el go(x)—Asm(n—) % qAT 3T UM N px) = E?JIT
w%wW%WwAWWWW|

Explain the energy levels for a particle in three-dimensional box.

T -} ST | T BT & oIy Sroll TR Bl FHATSU

Explain symmetric and antisymmetric wave functions.

FEfT 3R Uferamfid a¥T Hhold Bl AHEAEU

If L is angular momentum operator of a particle then prove that

(12, L] = 0
afe I <t &ur @1 DIviiy a7 FpR® & 9 Rig Hifvre fb
(12, L] = 0
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9) What do you understand by the fine structure of the spectrum?

Explain its origin.
FUTFEH D GEH T 37 T FHSI ¢ 2 $h! IURT Pl
FSC BT

Section - C 2X7=14
(Long Answer Type Questions)
Note:  Answer any two questions. You have to delimit your
each answer maximum up to 500 words. Each question carries
7 marks.
(Tvs - ¥)
(Sref TR 1)

fAder : gl Q1 U9l & IR SINITI 31T 399 IR B 31frpad 500
grsct H URRAAT T B Udish U9 7 37hi ol gl

10) State Ehrenfest’s theorem and with the help of this theorem prove that
the wave nature and particle nature of matter are complemetntary to
each other.

WTheE H T Bl HYT fARIT der 59 vy & e J
Rig BRI f bt Se b1 TR TaHy T4 Ul T0Y TWh G
b TP gl

11) What is Tunnel effect? Explain Alpha decay as an example of the
tunnel effect.

I THIG T ¢ ? Al & Dl I TG D IR0 b Y H
RN BRI |

12) Explain resonant scattering and Ramsauer-Townsend effect.
TG TRhIUF TT IFRAIR-CRSRIS UHTa i ReaT |

13) What is a rigid rotator? Discuss its energy eigen values and eigen
functions.

TP Ge guff o= g2 D! Sl M H19 TAT ST el bl
fadeT HIfvR|
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