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BACHELOR OF SCIENCE (B. Sc.)
Term-End Examination
December, 2024
CHE-10 : SPECTROSCOPY

Time : 2 Hours Maximum Marks : 50

Note : Answer any five questions. All questions
carry equal marks. Use of Log tables and
Non-programmable/Scientific calculators is
allowed.

1. (a) Derive term-symbols for carbon atom in its

electronic configuration 1s% 2522 p2 . 4

(b) Define improper axis of rotation. 2

(¢c) What are the selection rules for pure
rotational Raman spectra ? 2

(d) Which lines in Raman spectrum are more

intense and why ? 2

2. (a) Define symmetry elements. Write the
symmetry elements present 1in the
following molecules : 7

(1 PCls
(i) H20
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(b) For an A2B2 type molecule, the following

spectroscopic data are available : 3
Wave
number IR Raman
(cm™1)
3374 Inactive Active
(polarized)
1974 Inactive Active
(polarized)
3287 Active (PR) Inactive
612 Inactive Active (weak)
729 Active Inactive
(PQR)

Deduce its structure.

3. (a) Define chemical shift. Give its expression.

List the factors which affect the chemical

shift.

4

(b) Sketch low resolution and high resolution

NMR spectrum of ethanol.

3

(c) Explain charge transfer spectra with a

suitable example.
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4. (a) Why is K2Cr207 intensely coloured ? 2

(b) Which of the following species can show
ESR spectra ? 2

(i) CH3CH,CH,
(1) NO
(i11) He
(iv) NaCl
(¢c) Why is highly intense source of radiation

used for recording Raman spectra ? 2

(d) Draw the block diagram of microwave
spectrometer and explain the role of each

unit. 4

5. (a) What are two commonly used methods of
ionisation in mass spectrometry ? Give the

merits and demerits of the methods. 4

(b) What are the fragments expected in the
mass spectrum of CHsCOCH2CH3s ? 2

(c) Draw ESR spectrum of CH3 methyl
radical. 2

(d) What causes hyperfine splitting in ESR

spectrum of H* ? 2
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Discuss the effect of solvent on m—1m

transitions in electronic spectra. 4
Write short notes on the following : 6
(1) Franck-Condon’s principle

(11) Pre-dissociation spectra

(111) Bathochromic shift

What are fundamental transitions ? If the
fundamental transition for O — H species is
observed at 3735 cm~!, then what would be
the position of corresponding transition for
O — D species ? 4
Given that :

mgo = 15.9949 x 1073 kg
my = 1.007825 x 1073 kg
mp = 2.014101 x 103 kg

The following spectral data is exhibited by
an organic compound : 6

Mol. wt. : 108 (not acidic in nature)

UV-Aax 1254 and 202 nm

IR : 3420, 3064, 1500 and 1455 cm1
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NMR (3, CDCl) : 3.85 (s, 1H), 4.55 (s, 2H)
and 7.25 (s, 5H)

Mass (m/z) : 108, 107 and 77

Arrive at the structure of the compound
using the above spectral data. Also assign
the signals to various structural units

present in the molecule.
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foa™ =aes (s, TE-49t. )

AT uterr
faawer, 2024
WU E.-10 : Wefaant
TTT ;2 U2 STfFHTH 3F : 50

7iZ : fF=l g 399 F IW St g geE F
% FEE B T GROE aeT
TT-FHT EATH  Fededdl & AT BT
377 &1

1. (F)SEA TA] & AU SR Solagien ST
1s%2s%2p* & fau w_-wdR  FAA

wHife| 4

(@) HUA & =AY 3 i qReren i@ 2
(1) IS Yo T WagH & foaw w=n w)o
g7 2
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() T W | SH-9 W@ e g el

T IR F ?

2

() Tufafa g o1 gRkefva sifse) f=fafea
et W Iufeerd WA d@l &l 9aET : 7

() PCls
(i1) H20
(@) fwdt A,B, TR & 7Y & fau ffafed
AT ke I g ¢ 3
T FE&A
(cm_l) SIELEN| REE|
3374 afsra IER]
(faa)
1974 - -
(ygfaa)
3287 TfFa (PR) g
612 3R SIEREEC))
729 Hishd (PQR) At
S9! el A hifed|
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3. (F) WOt gfd & Rk fSwl @

o fafgul wEfe gfa wt gufaa

creicicicarcafica i Cilic e Ey 4

(@A & fm faves ok s=u faded

TA, TH. 3R, WA & ARfed sifsw 3

(1) 3faa 3[R Wied SO TR TaH

1 AR il 3

4. () KCr0; 1 T T80 4 el & ? 2
(@) f=fafed § 9 sE-9 =it € @ e
Tz Fafkid X wewdt € 2 2

(i) CH3CH:CH,
(i) NO
(iii) Hs
(iv) NaCl
(77) T Al & SAferEd & fau fafeor =
Sed dadl Al |id i STEvIehdl I gl

2?2 2
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(9) g&9 qUT WHAAM 1 GUe JARE@ 15T

AR ITF YAF TUSH H HE H AR
it 4

(F)TEAA WHRHEA! H I & fau gge
o G R W sE-E 2 fafEt gy
F oS § 2 T A fafe ® @ el
Bfar sy 4

(@) CHsCOCH,CH; & Eo9HM W o shid-9

g ue g g ? 2

(M) "o qere *CHy 1 3. TE. 3R SfagH
ARfEd wifsa) 2

(HH & T T AR WA A fagey

faqTes fhd SRl Bl © ? 2

(F)Saeeh Wagd H p-n* FHAM W

foci™eh & 99E i == HISC 4
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(@) fFrfafea w dfere fewfrr fafee @ 6

. A o
(G) Theh-ahiveH 1 g

(i) go-TorasH TR
(iii) SoTeRsT gfd

7. ()Y GHU 1 B ® 2 AR 0-H el
HT A GHA 3735 emt W YA B
g, @ O-D TS & foau dma g
frg feafa w weféfa & 2 4

fean T 2 -
mg = 15.9949 x 103 kg
my = 1.007825 x 10-3 kg

mp = 2.014101 x 10-3 kg

(@) frdt st Afies & fau f=fafea

~ &

Wl 3Alehe I gU 6

ANR : 108 (T8 i gepfa o1 <&l 21)
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TET A, 254 3 202 nm

O : 3420, 3064, 1500 3 1455 cm-!
TILTWHSAR. (5,CDCly): 3.85 (Ushah, 1H),
4.55 (s, 2H) 3 7.25 (THe®, 5H)

FHM (m/2):108,107 3R 77

TR U U W sfeel ® SMHR W

A 1 G Fuia wifsa dod i

3] ¥ Iufeerd fafa= S seEdl &
Y GaYd hifeq|

XX XXXXX
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