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1. A
Choose the correct option (any five) : 1x5=5
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(c) The Phenomenon of
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2. Answer any five of the following :

(@)

(b)

(c)

(d)

(e)

(9)
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( &)

2x5=

“Homonuclear molecules do not exhibit
rotational spectra.” Explain.

Define temporal and spatial coherence.

Explain multiplicity of states and the
notation.

The first member of Balmer’s series
of hydrogen has Wavelength of 6563 A.
Calculate the Wavelength of the first

State  two basic ¢

ifferences between
Zeeman anq Stark

effects.

Mention the e

; thod of pumping for
creatng popylat

On inversion. What is

Population inversion?

C

ol;ai(e:::;e the Normal Zeeman shift
hen 4 s i <

g pectral line

magt;l:ggth 4000 A is subjected to 2

(e/ C " Heldwiigr S000  oersted

m=1 76x107emu./gm)
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3. (a)
(b)

(c)
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(S)

Describe vector model of atom a;nd
explain various quantu.m num ther
associated with it. Explain what the

notation %P, /2 implies. 5+2=7

State and prove Bohr’s correspondence

principle. Show that. for eleCttruonr.i
transitions in large adjacent qua;deel
energy levels, Bohr’s atom

ical theory.
corresponds to the classic s

Or
How does the nor i
differ from the anomglous , azne;m Y
effect? Whatwis theampors o
Z ‘n experiment? The calcium 3
f e?rzvelength x=4226-73.A. (Pw_;en
thibits normal Zeeman sph:itinig-leld .
i magne
in a uniform
zlalcel;iers / m? Calculate the wavelength
we ;

Zeemar
mponents of normal
of three comp ation between

mal Zeeman effect

pattern and the separ Sl
them.

i i and
Calculate the velocity, radius
alc

Bohr orbit and also,

energy of the first for H-atom. What is

Rydberg constant

jus?
called Bohr f;dfz m, =9-1x107! kg,
R =y e
(h=6-6x10

+1+1=5
0’12 cz/Nmz ) 1+1+1
EO =8'85)<1
( Turn Over )



(6) e

. > the
4. What is Lande g-factor? Calculate Lande | 6. Write short notes on any three of Tl
g-factor for (a) 2D, ;2 States and (b) 2P, /2 : following :
states. 1+2Y6+2Y4=0 (a) Gyromagnetic ratio

(b) Ammonia-beam maser

: . (c) Population inversion

5. (a) Obtain an expression for the rotational
energy levels of a diatomic molecule (d) Normal Zeeman effect.
taking it as a rigid rotator. Discuss its

spectrum and hence relevant selection
rules. 7 o

Or

What is Raman effect? Why are Stokes
lines  more intenge than  anti-
Stokes lines? Indicate the importance of
Raman effect, [ observing the Raman
spectru.m of a sample, using 2537 A as
the exciting line, one gets Stokes line at
268_:1’, A Deduce the Raman shift in
°M * units. Compute the wavelength in

for correspondin Mg
i : g Stokes line if the
€xciting line ig 5461 A. 1+1+1 +4=T

(b) Distinguish betw
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