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The value of spin quantum number of

an electron in hydrogen atom is
The D-lines of sodium originate from

transition. _
Normal Zeeman effect occurs only 1n
atoms which have & total spin S equal to

S 011 coupling holds.

1x5=5

(d) For heavier atoms
(¢) The procedure to achieve population
inversion is called ——
() IfAv= _eB_ s the frequency shift in the
4nm
Zeeman splitting of a spectrum, then
the corresponding wavelength  shift
', AL = . -
- "1399 FinriEuen)
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2. An
SWEer any five of the following :

(@) Find th
e .

states 1=p§ S:ilbclie SV;jh:eS of

(b} State Bohr,s ‘5.

atomic mq del

_fand mJ for

Postulates regarding the€
fc)

otbit o g ouS of the first Bohr
hydrogen  atom. Given

€, h=6.63x10-3¢ joule-s€C

k=9x109
Nm?2
m*= /2 and m=9.1x10-3'ke.

{d) DiScusS the

2 es :
PrOducmg la Seéntial requirements for

() Distingygy, Ser action,

3. (a)

Or

Ine
h m:er of Balmer series of
Wavelength of 6563 A
e clongth. of 4
(@) third order. I
lie? € em, spectrum does
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€ Pringj

8 of Ryp Ple, constryction and
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Discuss the Sommerfeld theory of elliptical
orbit of hydrogen atom and compare its
results with those of Bohr’s theory of

circular orbits. 7

Or

What is Raman effect? Prove that to be
Raman active, a molecular vibration or
rotation must cause Some change in
molecular polarizability. Explain Raman
lines intensity or polarization states from
classical theory. 1+5+1=7
Stokes lines? In
is at
i at

What are Stokes and anti-
an experiment, the exciting line
A=5460 A and the Stokes line

A=5520A. Find Raman shift

Wavelen orres onding to anti-Stokes
line, B 2+5=T7

is
and

Oor

spectra of
energy-level

in
5+2=7

D.iSCuSS vibrational-rotational
dfatOmiC molecules with
dlagram. What are p and R branches

Vibrational-rotational spectra?

What ; - . Zeeman effect? In a
is anomalous
% ent, the Ca 4226 A

formal Zeeman experim
line splits into three lines separated by

025 A in a magnetic field of 3 T. Determine
e/m for the electron from these data. 2+4=6

( Turn Qver)
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Or

d’s
What are the drawbacks of Ruther t;ress
atomic mode]? Discuss briefly the su 40407
and failure of Bohr’s atomic model.

ic
- Why is orbital magn‘?tt;l
momentum ;) Oppositely directed to orbi 5+17
angular momentum (B)?

Or

or
the frequency of Larm 1457
Precession.
3<%
8. Write short noteg on (any three)

(b) Population inversion

Space qQuantizatijop
(d) Bohr’s Corres
(e) Einstein’s co

() Vector atom

Pondence Principle
efficients

mode]
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