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PH-09
June - Examination 2018
B.Sc. Pi. lll Examination

Elementary Quantum Mechanics & Spectroscopy

URRYP Faicd P vd Waramidt
Paper - PH-09
Time : 3 Hours ] [ Max. Marks :- 50
Note:  The question paper is divided into three sections A, B and C.
Write answers as per the given instructions.
Ader: g U uF ‘A, ‘T &R ' dF @uel | uiiid g1 ude
Gus & MGATTAR AT & IR QIS
Section - A 10X1=10
(Very Short Answer Type 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.
gug - "3’
(ofT o7 IR arel ued)
fder: vl meal & IR FRITI T 3707 IR Bl TRATAR Tb 91eg,

T a1y AT 3feepad 30 osgi H IR Hifvwl g wed
1 3 Pl 2l
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1) (i) Write the Wien's displacement law of radiation.

fafepeor & 9 & faeumos 9 o1 forari

(i1)) Write the compton shift formula.

DruCH fovermo 3 forikay|

(i11)) Write the normalization condition for wave function V.

N o W & gamAenRor Uiy forar|

(iv) What is the value of [x, p ]?
[x, p,] T HF <1 Il 82

(v) "Probability of finding the particle at the ends of one dimensional
potential box is zero." Is this statement true?
"'Uep faffg fava arerd & RIRT UR Ul & IR ST el AT
T BT 81’ T UG HYF AG 87

(vi) What is the zero point energy of the one dimensional harmonic

oscillator?
v faft Qe 6t g fimg ot o @t &2

(vii) If Azimuthal quantum number / = 2, then what are possible
values of magnetic quantum number m?
fe foieft araien et /=2 @ o rachid FaicH WA m B
AT T T g ?

(viii))What is the selection rule for AJ in pure rotational spectra of

molecules?

33T & g§ g FdeT & foly AJ &1 73 a9 @ 2?2
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(ix) Write the name of the experiment which verifies the hypothesis

Note:

of De-Broglie.
IT AT T A1 foIRau g St—sieft Ut ST T

g gl

For three dimensional cubic potential box, quantum numbers
corresponding to given quantum state are 1, 1, 2 then what is the
degeneracy of the state?

few v Hfef e g sied & fow < 1€ aaies s
& AT FACH AT 1, 1,22 1 I AT I I T

grft?

Section - B 4%X5=20
(Short Answer Questions)

Answer any four questions. Each answer should not exceed
200 words. Each question carries 5 marks.

(Tvs - 9)
(oTg ITIRT UeA)

fAder: gl IR Ul & IR ST 3T 3 IR Dl 37fehad

200 grect # R HfTTl Tdes 59T 5 3T @l ¢

2) Explain the Planck's Radiation law.

TeTidh & fafhmur SR ol aw=man|

3) What do you mean by probability current density?

UTRIAdT YRT 8cd I 3TYhT AT Al g ?

4) Prove that eigen value of Hermitian operator is real.

I8 fag v o gt SoRe &1 1mei9 99 arafds g dr gl
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Explain the Boundary and continuity conditions on the wave function.

T Thel N T 3R Aided Ufqa=e Bl JHS3N|

Explain the alpha decay on the basis of quantum theory.
3T &RT I FdicH RIGIA & IR TR FHATS |

Describe the energy levels of one dimensial Harmonic Oscillator.

U faftRr Jmgfr Qferd & Soff T=I Bl AHATSN

Discuss the different series in the spectra of Hydrogen atom.

BIBSIoM URHAY] & Farel § fafer Siforai &t fodemr el

What do you understand by spin orbit coupling? Explain it.

U el g7 A AT T STV & TR qHTI3 |

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

Note: Answer any two questions. You have to delimit your each

answer maximum up to 500 words. Each question carries 10
marks.

(Tvs - w)
(el ST 19d)

fAder : gl g U9l & IR SINTTI 31T 399 IR B 31frpad 500

grecl o gRIAIT AT 81 UAb U9 10 3ihi & gl

10) Describe the Stern-Gerlach experiment. How does it explain the

concept of electron spin?

¥ TReld WANT BT 9 oIl Ig goide R & Riged 6
g avg I fadeeT et 272
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What do you mean by photoelectric effect? Compare the success of
Quantum theory over failure of classical theory in explanation of the

photoelectric effect.
U1 fagld T9E | SMUdHT T Agd g ? Wehtel fagd uWeE

Bl TS H RRAHT RIgrd Pl srRheral g FaicH Rigid
AT T T PRI |

Explain the step potential when energy of the incident particle is

larger than height of the potential step.

STe BRI DU bl ol [THg G DT Sarg Dl e H 3D
g 39 RART § faya i a1 Aqsmman|

(i) What are the fundamental postulates of quantum mechanics?

Explain it.

(i) What do you mean by parity operator? Prove that eigen value of

parity operator is %1.
(i) ddicH i & ga IIRd T g2 3 FHsal|

(i) IR FHRF F MBI 1 IRt 2? I8 g HIfve o
R} ABRS & M AM +1 &l &l
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