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SLS-361

B.Sc. Part-III (Supplementary) Examination, 2022
PHYSICS
Paper - I

(Quantum Mechanics, Atomic and Molecular Physics)

Time : 1% Hours | [ Maximum Marks : 45
Section—-A (Marks : 172 x 10 = 15)
Note .— Answer all fen questions (Answer limit 50 words). Each question carries
1% marks.
(TUE—3) (3T : 1% x 10 = 15)
e~ T W T % S ST (SW-EE 50 Is) | T 999 1Y 31 T §)
Section-B (Marks : 3 x 5 = 15)
Note .— Answer all five questions. Each question has internal choice (Answer limit
200 words). Each question carries 3 marks.
(@ue-—a) (3T : 3 x 5 = 15)

AT~ wfi uter Ul % S SIS Yedeh Wy H faeheu w1 =M sifew (ST-EE
200 I13) | G G 3 3k I T

Section—C (Marks : 5 x 3 = 15)
Note .— Answer any three questions out of five (Answer limit 500 words). Each
question carries 5 marks.
(T@Us—a) (3® : 5 x 3 =15)
qe - U H A fREE A o % SW e (SW-EE 500 ) | ToE T 5 ST

=l
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Section-A
(Tue-3)
1. (@@ State Wien displacement law.
& & foreared fem w1 weR fafeu
(i)  What is meant by Compton Wavelength ?
HITT TG | F I ¥ 2
(ii1) Write the Normalization Condition.
g fder @ fafen
(iv) What is Bohr Complementarity principle ?
A eh fog @ § 2
(v)  What is Degeneracy ?
gy T ?
(vi)  What is Tunnel Effect ?
YU g9E F1R 2
(vil) What is zero point energy for Simple Harmonic Oscillator ?
WA At Qe w1 A g Foi o ot ® 2
(viii) Which fact of atom is proved by Fanck-Hertz Experiment ?
Hheh-Tesl TN ¥ WAy & fawg | FeEr qeg yoifa e § 2
(ix) Write Schrodinger equation for rigid rotator.

Te-oit & fau sifem e fafem)
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Section-B

(@ug-a)
2
2. Derive Rayleigh-Jeans law u, =——=— in terms of wavelength.
c
: 8k Tv? . -
WS & P u, =——— ® WA & W A S R
C
Or
(31eram)

The life time of energy state is 1078 5. Calculate the uncertainty in the frequency
of the photon emitted during the transition.

Tk Sl W F1 G Hel 108 s 1 dha0 § S weH wt ongha § siffyerman
1 TOAT RIS

3. If L is angular momentum operator of particle and its components are L _, Ly,
L,, then prove that :

-> - -
LxL=inL
IS 1 T HIUE HT FhRE L G 35 T L, Ly,LZ‘@i,?hﬁtmﬁﬁmﬁ:
-> - -
LxL=inL
Or
(31eram)
Prove that Laplacian operator (V2) is Hermitian operator.
fag =Sy fF orenfass dere (V?) 3fE 96Re ¥

4.  Find the wave function for a particle confined to move in a one-dimensional box
and show that its Eigenvalues are discrete.

ThfoHa dfe § Ifaeiial 07 8 T Her T1d wifey 1 fag ®ifEy & @1 wed &
A qA fafesa a0 €1

Or
(3teram)

Electrons of energy 64 eV are incident on a potential barrier of width 0.1 mm
and height 28 eV. Find the probability of transmission of electrons.

28 eV =t an 0.1 mm ek &I favwa AR W 64 eV ol & o dfad B
T TOERM & RG89 1 WITehal A it |
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5. Prove that eigenfunction of a simple harmonic oscillator are orthogonal.

fag =ifSu fo& WA ofEdt ifd & e wed dlfes 8§
Or
(3=
Describe the energy states of a particle in a finite potential well.
ofifya fava &9 § ®0 ®F ol staEensii w1 wHeE )
6. Discuss the Bohr correspondence principle.
AR F G FEE e
Or
(3=

Explain P, Q, R branches in the vibrational spectra of Molecules.

3upstt & FHfA avishH # P, Q, R Yt ol 9HIET |
Section—C
(@ue-|)

7.  Describe Planck’s Quantum Hypothesis and Planck’s Radiation Law.

TR i FAeH Uehed Ul ek fafehier g &) = wifs
8. Obtain time dependent Schrodinger equation.

T AT LN THRTor yra Hifsa |

9. Calculate the reflection and transmission coefficients for the case of rectangular
potential barrier.

TR fava At & Y wada aan A omeh] it TUMET ST |

10. Determine energy eigenvalues and eigenfunctions for the potential well of finite
depth.

TRfgq T & fava 9 & fau S ST M qen STENN We |Ia it |

11. Describe experiment set up of Roman Effect. Explain what are Stokes and anti-

Stokes lines in Raman effect.

T 99 & WA A 1 auiF HIfeU | TF doishA H R Td Jiaeed et
0 B € ? HEEET)
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