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PH-09
June - Examination 2016
B.Sc. Pi. lll Examination

Elementary Quantum Mechanics & Spectroscopy

YRS FaicH JifAD! T TSB!
Paper - PH-09
Time : 3 Hours ] [ Max. Marks :- 50
Note: This question paper is divided into three sections A, B and C.

fAder :

Note:

ﬁ{{QT :

Write answer as per the given instructions.
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Section - A 10x1=10
(Very Short Answer Type Questions) (Compulsory)

Answer all questions as per the nature of the question
delimityouranswerin one word, one sentence or maximum
upto 30 words. Each question carries 01 marks.
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In Planck’s hypothesis what is responsible for emission

and absorption of energy?
Colich TR H olt ol JTgeNyor I7 fAfehvur i awer g ?

What is the importance of Davisson and Germer

Experiment?

ORI 3R SRR UINT T -1 98T & ?

Write the Schrodinger time dependent equation.

NS BIATET T AH BT TR |

Eigen values of Hermitian operator are of which type?

g HepRepT &b M A9 B gl 8 2

What do you mean by degree of degeneracy?

JUYEAT T PIfC A 3T T FHAT 2 2

Write down the steady state solution of Schrodinger
equation.

NfSoR FHtenvoT T TR 3Tt goT forlRad|

(vii) What is tunnel effect?

T HG T 8 ?

(viii) Write down the expression for total energy of one

dimensional Simple Harmonic Oscillator.

U AT ¥R 3Tad! GHfeld &1 $ot Soft dbT st fIRa |

(ix) Why non polar molecule does not give rotational spectra?

a1t 37u] EUll et Tl el odl @ ?
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(x) In sodium spectrum, Two D-lines in yellow light,
corresponds to which series?
Afeay Waer & fiat gdrer H §F D@N BT Aoft &
T W Bt 82

Section - B 4XxX5=20
(Short Answer Questions)

Note: Answer any four questions. Each answer should not

exceed 200 words. Each question carries 05 marks.

(Tvs - 9)
GEESHCISRES)

fAder: gl IR Ul & IR SRR MY 30 TN DI 37feIhad

200 giecl ° gRAT HIvRI U w9 05 31 a1 ¢

Write the main features of Compton effect.

HFICT THIG 1 J&F a1l ! fora

Explain Debroglie hypothesis.
S-FTelt IRBTT THATSY |

On the basis of uncertainty principle show that electron cannot
reside inside the nucleus.

rffeerdar Rigrd & oneaR R Ueffa iRty &t gelae™ 1w
¥ g 8 9o g

Write the physical significance of wave function and also write
the properties of wave function.

T et I Hifcrs FgaT foal qeim a= et o qores off forar |
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6) Obtain the eigen function and eigen values of operator L,

HpRb [, & 1T TSI e dUT ST 91 U716 B |

7) Explain zero point energy of Simple Harmonic Oscillator with
uncertainty principle.

ST Rigra A WRel 3fTal Qe Dl I g Soll bl
AT DI

8) What do you mean by spin orbit coupling. Explain it with

example.
T e G A 37T T Aeqd g7 IQTex0T Afgd e
DT

9) Obtain expression for eigen values of rotational energy of rigid
rotator system.
So-guif eprr & foTu gue Soif ogi| A &1 s UTH
HIfTY|

Section-C 2X10=20
(Long Answer Questions)

Note: Answer any two questions. You have to delimit your each
answer maximum upto 500 words. Each question carries
10 marks.

(Tvs - W)
(Sref TR ¥9A)
fder : el Q1 UeT &1 ITR QIORY| 31T 30 ITR Bl 31feraa™ 500
geqt § gRART HITT| Tde w9 10 il @ 2|
10) What are main hypothesis of Planck’s radiation law? Derive
the Planck’s radiation law.
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Tefen & fafehvor foram &t g aRepeuHId &/ g 2 wefies o fafeheom
% &1 eqe |

One dimensional potential step is given by

V =0 if x < O region 1

V =Voif x > O region 2

and energy of particle is less than Vo. Write the Schrodinger
equations in both regions and obtain the corresponding wave
functions. Prove that reflection coefficient is a unity.

o faftRy fowa i f=r grr < St =1

V=03Gx<O &1

V=Voafgx>0&72

AT BT Soll BT A Vo I BH g1 QAT &3 § oo FHieor
foRa g 3M® FIT I hAd! D UTH I RIg PR H RracH

TUTh BT A TS Bl o

Write down the Schrodinger equation for a Simple Harmonic

Oscillator and solve it. Show that the energy levels of oscillator
are discrete and equispaced.

RS 3Madt giAd & forv sifes~R AHfta=or faaRay ok 51 &
HISTYI Trgfefe ITY T QIfers B Frolf TR fgerd va FHM g3
3 faeenfie g Bl

Describe Frank-Hertz experiment and hence prove that

energy levels of single electron atom are discrete.
theh—geol TRINT &1 auid ol Ud RTg DRI b Tehed getdrg -t GRHTY]
¥ Solf wR fJaad g &l
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