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Answer either in English or in Assamese.

1. Answer the following questions : 1x5=5
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(i) Which type of molecule shows pure
rotational spectra ?
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(i) Name a factor affecting population of
energy levels.
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(viii) The incident light has a wavelength of
4
358A and the scattered light is

observed at 44774 Calculate the
Raman shift in em-1,

G| :s;:fl—\g\-; %W‘{W 4358 A sy Rise

MR S2aitwe A477A em-1s
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(ix) (-Zalculate the energy associated
S})l o:e quantum (ii) one Einstein. G ‘
75;2 ghe Wavelength of radiatio %

0A (h=662 x 1027 s
€=3x100m/sec
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Answer any four of the following questions :
5x4=20

we@ Rzl oo es ol ¢

(@) Discuss the various factors

affecting the intensity of spectral
3

(1)

lines.
@R SHOT oS F FITFTR
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(b) What is hypsochromic shift ?

e FEs AE /e

(i) Write short notes on : 2Y,x2=5

5y (o fordl @
(a) Wave-particle duality
TR (70!
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(b) Absorption Cross-section and

(vi) (@) What are the different factors that
Einstein coefficients

contribute to the width of spectral

3

lines ?
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(@) (a) State basic Principle of the : that a molecule undergoes
Woodward-Fieser rule. SR (b) 2;21;{;6; Wity transiti'orl o
%ﬂs‘q’r\s’—ﬁFﬁﬁa [GRbS (e TS o < NN ground state to an excited state

. -4
i ifetime is 107 %s.
. where 1ts 11fe. ;
et Calculate approximate unceriauntzif
Ladtd n
] in excited state energy level a

(b) Calculate the Amax for

toe l
1,3-butadiene using the Woodway} A
Fieser rules,

width of the spectral line in Hz.2
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(iv) Explain the Franck-C

ondon principle.

Discuss itg significance in electronic
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energy diagram.

ey . i d spectrum of an
o a) The infrare
T ?{ﬁ?%ammw,ﬁ%?%@ o (vii) (a)

: d with molecular
NI organic compoun . ¢
RIS 23 Ei‘ﬂﬁlﬂ ?Tﬁa Sleoff WWI formula C; HsN shows prominen

(v) Derive energy ex

=1
bands at 3060cm™, 2250cmd1,
1600cm-t, 1580cm™!, 1500cm™,

Pression for vibrationa] 1450cm-!, 750cm™t and 7 00cm!.

Raman Spectra,

be the probable
What should .
RGOS e e R Gl structure of the compound * "
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Answer any one of the following questions :
10
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What do you mean by Raman effect ?
é?;sg'@xplain Rayleigh scattering, Stokes and

\'%fiti-Stokes lines. Why Stokes lines are
re intensed than anti-Stokes lines ?

3+6+1=10
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hydro i A et |

iy 8en 1s replaced by deuterium-. | - - T%@w @AeE @R OF 22

n the hydrogen molecule ? 2‘ y .
(i) (a) Explain how IR spectroscopy 1is
?@’C/@ﬂ@j@@mmﬁww used for the elucidation of
ARTS e gl ’ molecular structure. Give suitable
Rl 72 T BT AfRE examples. 5
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(viii) State the Beer-Lambert law. W Sizad frtl |
mathematica] form of A (b) What do you understand by
law. What are d ot Beer-Lambert degrees of freedom ? Calculate and
T the limitations of Beer- explain diagrammatically the
ert law ? B ok different normal modes of vibration
el =5 of H,O molecule. 1+4=5
: mﬁwfmﬁmmﬁwmﬁ w1¢] GOI% TR Sl Jeret [ 3@l 2 Ho O
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(i) Construct the Jablonski diagram

o 55 fEige B B T RGN TR
to illustrate the following concepts /PHC,“
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of molecular emission spectroscopy—‘_-e‘r‘}j'—_\ o) RICH e
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(a) internal conversion (b) V1bratlor§:_/ lec. #g \\p ST it
relaxation (c¢) intersystem crossin{g'( el 'iﬂ‘; Imax = DB N2,

(d) fluorescence (e phosphorescence'ii"{;v’s_[)a'! W !
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(iv) (a) Discuss the consequences of the

Born-Oppenheimer approximation
in molecular spectroscopy. 5]

SIS A IR Iz
SIS A S 54 |

(b) Show that for a rotational
Spectrum of a diatomic molecule,
the rotational quantum number (to

the nearest integer value) for the
maximum populated level is given

by
1
Gt BT, 1
B 5 >
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