Total No of prmted pages = 5
63/2 (SEM-Z) CHM 204 .

2022 |
~ CHEMISTRY
 (Theory Paper)
Paper Code : CHM 204
(Spectroscopy-II)
. Full Marks — 80
, Time—Threehours .
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" 1. Answer any three of the following questions :
5x3=15

(a) Determme the isotopic mtensnty ratlo of the
~ compounds : ‘ 5

() 1-bromo-4-chlorobenzene
‘ (u) Trimethyl snlane (TMS).

() Give a brief description about a—cleavage
and inductive cleavage in molecular radical

. ion with suitable examples. 5
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. (c) Descu'be the fragmentatlon of toluene .
“molecule and identify the species if the base

. :-'-'peakandmolecularlonpeakareobservedat SR
. --:m/Z 92 and m/z 91 fespectlvely 5,-

N ', (d); . Compare the, mtenslty of molecular ion peaks '

in the mass specturm of primary, secondary\ ' |
_'-and tertiary -alcohols. Explain. ‘An -alkane - -

|  with molecular mass of 72 amu shows very

~ weak ‘molecular ion- peak, if the base peak e

. was observed at m/z
| _poss1b1e structure of the compound ? L

Lo 2+3__5;',

- 2 '} 1 Answer any three of the followmg qu&suons

o e 5><3==15
(a) Explaln the nnportance of DEPT'3C NMI;\
technique. * | 5

) Inthe hgh]: of Karplus relatnonshlp, explain’
s how the onentanon of H-atoms affects the

magnitude of coupling constant. 5

| (c) What are.shift reagents 7 Name at leastﬂ‘

two of it-and write thelr structures. Discuss-

- the use of shift reagents in simplification of
'H NMR spectra. 142425
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(d) What is spin-spin splitting ? Indicate the
number of singals and the multiplicity of
each signal in the NMR spectrum of each of
the following compounds : 142+2=5

Q) '©—CH2 - CH,

-
/7

@)

N
OCOCH,

3. Answer any one of the followmg questions :

‘ Ix1=5
(@) Explain “basic principle of UV-VIS
spectroscopy. Using Woodward’s rule

predict A, for the following compounds :
B-carotene and 1, 1, 3-trimethyl butadiene.

(b) Explain the mechanism of CD and ORD.

4. Answer any Jfive of the following questions :
5x5=25

(a) Determine the total number of vibrational
~modes, IR active modes and Raman active
modes in NH, molecule.
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With the helP of projection operation, show

that the b 2 stretchmg V1bratxon mode of

PtC1,>- cannot change the dipole moment of

" the compelx, hence IR incactive, Given that

- (©

v, (3, ) of PtCL* is 330cm -1
Pﬂ" is elther 155 or 455cm-1

“Write down the apphcatlons of th
e followm
types of CD- accordmg to their absorptlon o%' '

 light -
~ Near UV CD UV Cp, UV-v is CD, Near

()

3 (e)'_

®

~ Explain with suitable eXamples,

IR CD and Vibratlonal CD

How coordmatlon of dlfferem
li
changes spectral data of m 1gands

Explain brleﬂy about JOb’s method o
g hgand equlhbna. : °d fn métal-

, What are the basic dlﬁemnces betwien UPS

and XPS ? Discuss bneﬂy about: ESCA_
Taking the example of azide mojecyle dlscuss
briefly about photoelection spectra,

- ’Answel' any four of the followmg questions

- ;(a)

5x4=20

The ESR frequency ofa free electron is 900 :

MHz. Calculate the magnetic field at which

B the ESR spectrometer Is working, 5
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, then v ,(a Q) of’

ctal complex ?

®
.-,- (c) _
@

@

| [Fe(CN)J“ and of [Fe(CN)6]3' do not dlﬁ‘er

Explain the two important envifonmental
interactions in th'e.ESR'specj_trvum of a free -

’radicalr. s

Why does the Mossbauer spectral pattern of

much ? 5

Explaln bneﬂy the three Mossbauer '
parameters-isomer shift, quadruple sphttmg
and ‘hyperfine sphttmg 2+2+l~5

Explain why NMR spectroscopy is usually .
not considered to be a suitable techmque to

obtain structural information on paramagneuc
lransntlon metal compelxes. L 5
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