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B. Sc. (Fifth Semester) Examination,
Nov.-Dec. 2017

PHYSICS
(Quantum Mechanics and Spentroscopy)
Time Allowed :-Three hours
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Note : Attemipt questions of all t sec
directed. Distribution of marks is given

sections.

firee sections as
with

wus-A
Section-A
( et o ST U¥ )

(Very Short Answer Type Questions) 5x2=10
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Note :Attempt all questions. Each question carries
02 marks.
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What are matter waves?

At . . .
(i) UF 99 H 9= F0 & fau o ' s gt
Draw an energy level diagram for particle enclosed

in a box.

. frganl fradis &1 s, WE 991 96 faf@

State the expressiongvalue and unit of the Rydberg'’s

constant. @ @

Wﬁmm%?

What. 1s"Morse Potential?

(vy” Mg adl & IR 7O FaEe)

State four characteristics of nuclear forces.
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Section-B .
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(Short Answer Type Questions) 5x5=25
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Note : Attempt all the five questions. Each question

cairies 5 marks.
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ant by a wave pocket? Differentiate between

What is me
the phasc velocity and group velocity. Show that :
dv
v =v —A—F
=T
e
Or
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Establish the time independent Schrodinger’s wave

equation.

AR fave gER @ § 7 geaetl
What is rectangular potential barrier? Explain.

HYdr
Or

TTEere YA ¥ fog Famen dEeE g, [ i, 1 TAAEY
a9 wase fr 3T F@1 9 © 7
Explain the quantum numbers n, & for the hydrogen

atom and state their significance:

4 SF SEyRe & Frgan g & sdala FEEET

Explain the incompatibility of spin with the classical theory.

wWod's3fgngz7e MM

Al www.a2zSubjects.com
Or

g3 ayrgrs @1 Fram fafey ao s =men S

State Duane and Hund’s law and explain it.

??&ﬁr@amaﬂquhmwﬁm%?mﬁaﬂ SR
e fafEul
What is rotational constant of a molecule? Writc is

expression with unit.
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What is Franck-Condon principle of electronic transistor?

6 METR-Tew F Fam faf@e au et swen F
, .
State Geiger-Nuttall law and explain it,

T
Or
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What is meant by nuclearweaction? Define value of a

nuclear reaction and, obtain expression for it.
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Section-C
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(Long Answer Type Quéstions) 5x10=50
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Note : Attempt all the five ques:ions. Euach question

carries 10 marks.
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What is meant by the spectrum of black body radiation?

Why could it not be explained by the classical theory?
How could it be explained by the Plank’s quantum theory?

JHar
Or
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What is Heisenberg’s uncertainty principle? Derive
Heisenberg’s uncertainty-principle AxAP =h for a one

dimensional wave_packet. (ﬂ‘

s e qE e o ¥ T faria fave F9 A F9E
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Write Schrodinger wave equation for a particle in a
potential well of width a and infinite depth and obtain the

eigen function and eigen energy of the particle from it.
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Discuss the pure vibrational spectra in diatomic moleculer.
Show that the vibrational states of a diatomic molecule

are quantised and equispaced.

Write down the Schrisdinger equation for a single harmonic HeEr

oscillator and solve it Show that the energy levels of Or

oscillator are discreate and equispaced. T SN w2 o e @ e et e
it =men wifae qyr g& s fafeg)
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What is Raman effect? State characteristies 'of Raman

line. Explain it theoretically and write its nain applications.

w0y s3Rfgngzze mmm

What is meant by (i) L-S coupling and (ii) j-j coupling? g g
Explain each with example. g; é Mw R T 2 @ Y |
Ny ‘:‘” g" Explain the construction and working of a Geirger-Muller
i ‘,.:T: ‘?':: .countcr.
: ¥ g A 2 2
oo ol gt & 7 e TR A 2 7 e
o i Foeed = 2
Frapery aTelt gaq g fa & fau =g7dH = = Or
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What are..continunous and characteristics of X-rays? iﬁ' izt #Wﬁ fefign qen 59 EE = T
Deduce relationship between the minimum wavelength w§ Fwemnd Em FTT
the continuous X-rays emitted |
and accelerting VO2E¢ fO; - How does a nucleus behave like a liquid drop? State the
i - tube. .
from 2 target fn 57 postulates of liquid drop model and point out the success
w/ feaafoas 9 F Y& efieh quiwH I fadra Hifsg and unsuccess of this model.
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