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PH-09
December - Examination 2018

B.Sc. Pti. lll Examination
Elementary Quantum Mechanics &

Spectroscopy
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.

fAader: Ig ued ux ‘o', ‘¥’ IR ‘W fiF wWuel § A g1 udd

Gus & MGATTAR AT & IR QST
Section - A 10X1=10
(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 Ty IR Ue)
fAder: Tt weAl & IR SISTI 31T 310 TR DI WATTHAR Th 916G,
T Iy AT ferpad 30 orsgl H uRAfg Hifviel e ueT
1 3P & Bl
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1) (1) Whatis the importance of Frank Hertz Experiment?

Theep goxd U hl Hg<d T g ?

(i1)) Is non existence of electrons in nucleus also explained by

uncertainty principle?

T D H Selag ! ol T (srgufetcr), srffegaan
& RIg gRT Y AT ST 8?2

(ii1) Write the Rayleigh Jeans radiation law in mathematical form.

Yol Stwg & fafamor o ot it g o forar|

(iv) Find the momentum of a photon having wavelength 1A°. Here
h=6.6 x 103 ].S.
qITGed 1A° dTel IS BT AAT S BRI T&l h=6.6 x 104
J.S.

(v) If energy operator is E and wave function U= x"exp (— iwt),
then find the E .
gfe Goff PRb E & TUT dThe = xZexp (— iwt) I
E ST a1

(vi) “Wavefunction { may be multivalued function at any point in
space.” Is this statement true?
"AEThE | JATPIY b fept famg TR IgATT thefd &l Hepdl
gl" T Ig P T ¢ ?

(vii) One dimensional potential box has width ‘b’. Write the value of
energy of the particle in this box in third excited state.
T ARy fava aiaT &) diere b’ g1 39 gl J fRIT P
T AT AT AT § Sl foIRay|
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(viii)Write the eigen values of parity operator.

IRfE PRSP & M T foran|

(ix) If tz is z the component of angular momentum in spherical

coordinates, and R = Be™?, here B is constant. Find L SR
afg L, i Fam @1 Mol Fdeie § 2 ged & g
R =Be™ TUT B 3R g & LR ST |

(x) Why does H, molecule not exhibit the rotational spectra?

H, 3] HUIF ST &l gl UGhRfd &l g ?
Section - B 4%xX5=20
(Short Answer Questions)
Note:  Answer any four questions. Each answer should not exceed

200 words. Each question carries 5 marks.

(s - 7)
(oTg TR UeA)

fAder: gl IR Al & IR ST 3T 3 IR Dl 3ferhad
200 grect o gRAfAT HIRTTI T U9T 5 3! & gl

2) What do you mean by ‘Ultraviolet catastrophe’? Explain it with help
of Rayleigh Jeans radition law.
CIRIETT fAUg’ | egenT T def 27 39 Neloi| & fafdwor
R | e
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A particle is moving in one dimensional potential box in range
nwTx )
2

0 < x < a and wavefunction of particle is = A sin (
then determine the normalization constant A.

U 60T T AT fawa 9190 5 RN 0 < x < o § T IR W@
2 YT TFBT dTheT = A sin (naﬂ) al TRAHTRATRRT 0T
A ST PRI

Explain the probability current density. Also establish the equation

of continuity.

UTRIGAT &RT B-cd &l JHST3N T ITdcd FHIBRUT Bl TATfUd
|

Explain the following

(i) Degeneracy

(i) Orthogonality of Eigen Functions

1 1 A=A

(1) AYgscdr

(i) TSN BTl B ATfeehd

Draw the wave functions of a one dimensional harmonic oscillator
forn=0, 1, 2, 3 states.

Ue fafg avat emafa Qife & n=0, 1,2, 3 3/@wATSH & forg
TThe B T Bl

For angular momentum operator L show that [L2, L]=0.

Pl N RS L F forg 78 garfel 6 [12, L] =0.
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8) Discuss the pure vibrational spectra of a diatomic molecule with its

selection rules.
U fGURHTIG 310] & G Pru~ g Dl [GdemT g9 a_ul
g &t Ferrar | Hifl

9) What do you mean by time independent form of Schrodinger

equation? Obtain the time independent Schrodinger equation from

time dependent Schrodinger equation.

9T (PleT) IFMHT ek THR0 | MUdT 7 a8 2
DI AR HfS~R THIBROT Dl PleT MR ISR THIHROT
q U I

Section - C 2xX10=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 - 9)
(e IR ve)

fAder : fhgl Q1 Ul & IR SIRU| 31T 319+ IR B 31frhad 500
grect o IR Hifl U g9 10 3T & Bl

10) Explain the Plank’s Radiation law and also obtain its expression.

TeATeh &b fafepRur 1o oY THSIen qorm s ot Ht Ut aNl |

11) Discuss the one dimensional potential box and also explain the

energy eigen values.

o It g s1eg & fad=qT Y 9T SHolt g T bl
FEATR |

PH-09 / 500 / 6 (5) (P.T.0)



656
12) Write the Schrodinger equation for a spherically symmetric potential

and obtain the 1, 6, ¢ equations by separation of variable method.

el Fafd g & forg sfe=R FHftex forar dem a= fdmt
& JAFIRU GRT 1, 0, ¢ FAHIDROT Pl U |

13) Explain the rotational spectra of a diatomic molecule.

U fGURHATOI 3T0] o EOff TUFgT ol AsTRu

PH-09/500/6 (6)



