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( Molecular Spectroscopy-1)
Full Marks : 45
Time : 2 hours

The figures in the margin indicate
full marks for the questions.

Answer either in English or in Assamese.

1. Answer the following questions : 1x5=5
OFH IR Oed {3

(i) Which type of molecule shows pure
rotational spectra ?

(LR TG w7 g e ovlq e

(i) Name a factor affecting population of
energy levels.
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(i) Name one molecule that is IR inactive

(i)

(v)

but Raman active.

Bl IR Fife /e =m i wgm am fr

What is meant by photosensitizer ?
Name a photosensitizer used in
photochemical reaction.

S FETRETS! AT 2 Sias-apiEe

e e it @Bt it REme
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Which type of light source is commonly
used in Raman Spectroscopy ?

AIIREICS T CFBICFS @ELRe (oiimaq
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2. Answer any five of the following questions :

2x5=10

we1o il PEARE R oo Se e ¢

() What are auxochromes? Give some
examples.
wgaele e g Swigae o |
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(iti)

(iv)

(v)

(vi)

(vii)

B11F0 0014 3

What is quantum yield? Give the
causes of high and low quantum yield
of photochemical reaction.

RIS 37T & T o W @RION 2%
FiRe 3|

Write mutual exclusion principle.

ARHARE e Ao &7l |

How does hydrogen bonding affect the
IR spectra?

230 (T AFAE IR IR ST (AL
o[ (A2

Explain why polyenes show absorption
in the visible region ?
eI TECE. & I SeeTe (<9 (rare 2

What is selection rule of IR
spectroscopy ?

IR afieReme anfFe s &2

Explain the reason for the colour of
nitro and azo compounds.
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(viii) The incident light has a wavelength of aneE SISt
4258A and the scattered light is HE'E {iii)lﬁfww M
observed at 4477A. Calculate the :

Raman shift in em-1,
Answer any four of the following questions :

b1 wieifee I SRl 43584 wirs iR 3.
I S 4477 A | o1 ® 75 B el 5x4=20
91 | i
=@ fAciel sifora oed &l 8
(ix) Calculate th :
(i) one quante en:argy associated with (i) (a) Discuss the various factors
u . ;

that th m (i) one Einstein. Given affecting the intensity of spectral

e wavelength of radiation is lines 3
75004 (h= 662 x 10‘27erg i :
c=3x 1010cm/sec, ’ i@ SEoE eide T TR
lcal=4-184 x 107ergs). Sl 354 |
(i) 9Bl CPRAIBER 7ice Giee *fe o (ii) B! (b) What is hypsochromic shift ?
3”530 %13?11“%' CCe few = sty 7y et 2
R R o TR FRs T B2
(h= 662 x 10‘278?’9‘ sec 5 :
c=3x100an/see,
1cal=4-184 x 1078’@8) (i) Write short notes on : 2Y2%x2=3

: 53 (iR foral
(x) U-smg IR spectra, how wii] _ .
distinguish between o ety 1l you (a) Wave-particle duality
4 1} ethanol and
ethanal (i) acetone and acetio aid 7 ool e (ool
B ry
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(b) Absorption cross-section and
Einstein coefficients

quﬁwwwﬁamm

() (a) State basic Principle of the

(iv)

(v)

Woodward-Fieser rule.
TSR e G Tifs e

(b) Calculate the Amax for

1,3-butadiene using the Woodward-
Fieser rules.

2

Explain the Franck-Condon principle
Discuss its significance in Clectronic;

spectra with the he]
p of a i
e I potential

TR TS i <5 | Rreq w(fegm
14eq (q2ifbaq
TS T R 2 o o,

Derive energy expression for vibrational
Raman spectra.

o TN© I IMT A et Sopotrrr
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(vi) ()
(b)
(vii) (a)

B11F0 0014

What are the different factors that
contribute to the width of spectral

lines ? 3
el e e IR KA SRR
& 52

Assume that a molecule undergoes
spectroscopic transition from
ground state to an excited state
where its lifetime is 107%s.
Calculate approximate uncertainty
in excited state energy level and
width of the spectral line in Hz.

2

51 S B SRR 2l Srefere SRl
51 HFERR Feliea @ IF @l AT
7o Trefere SKER S 1074 (R
Breftre skE *Ifea Szl S e
@ &4 (Hz)® Sm <=1 |

The infrared spectrum of an
organic compound with molecular
formula C;HsN shows prominent
bands at 3060cm™!, 2250cm™1,
1600em™!, 1580cm™!, 1500cm™!,
1450cm™!, 750cm™! and 700cm™!.
What should be the probable
structure of the compound ?

3
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B! & (TR C; Hy N, 3981w I
3060cm!, 2250cm-1, 1600em1,
1580cm=!, 1500cm™!, 1450cm-1
750ecm™t W\ 700em-lw g (.?I\‘;
TR | CTOICOR IRy oo 5 =92

(b) What is the change in the

rotational constant B when

hydrogen is replaced by deuterium

in the hydrogen molecule ? 2

2R oA OIS 2R e B3R i
ARTET SR 9 By e
(PCTFAI 292

(viit) State the Beer-Lambert ]aw Write

mathematical form of Beer-Lambert

law. What are the limitations of Beer-

Lambert law ?
2+1+2=5

ﬁﬂﬁ-@ﬁmmlﬁm{ﬁmﬁmenﬁm
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Answer any one of the following questions :

[SGE

(1)

(@)

10
Wg_j‘ﬁ}‘ W@@%Qﬂg

What do you mean by Raman effect?
Explain Rayleigh scattering, Stokes and
anti-Stokes lines. Why Stokes lines are
more intensed than anti-Stokes lines ?

3+6+1=10
¢l 2ol W 6 9o 2 @ e, B @
i «fBBRE (A 31 6 | (B (92 e
GfBeaR @AreeE @fk O Ze

(a) Explain how IR spectroscopy is
used for the elucidation of
molecular structure. Give suitable
examples. 5

@EE IR CHFTHIR SR sioTe
ez 7@ Rerd TR 4| Coe
Tnizgel |

() What do you understand by
degrees of freedom ? Calculate and
explain diagrammatically the
different normal modes of vibration
of H,O molecule. 1+4=5
w9 GO FAoR Tl e Tg@ e Hyo
e IO AL I it ety =
o< foa ifE e |
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(@) Construct the Jablonskj diagram W@F@:Z@ R 2p17)
to illustrate the following concepts i (RS
of molecular emission Spectroscopy-— e b
(a) internal conversion (b) vibration i

Imax = m 2
relaxation (c) inters

ystem crossing
(d) fluorescence (e) p

hosphorescence.

TS fral Sitefien g, CAZ HIRAPTIZ
=R PR Comem g aide 2wy
@uvm@ﬁﬁkiﬁﬁwﬁ'&yavﬂaiﬁﬁﬁﬁﬂ

(c) TDRIBS TFex () TR (e) Fegzrivars= |

(iv) (a) Discuss the consequences of the

Born-Oppenheimer approximation
in molecular Spectroscopy, S

el eﬂﬁtﬁﬁﬁaaﬁ&wﬁnmama
ST T iy 41

(b) Show that for 2
Spectrum of g diatomi
the rotationa] quantum
the nearest integer val

: ue) for the
maximum Populated leye] is given
by

[ kT
J S e,
FwNohan
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rotational
¢ molecule,
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