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

Time : 2 Hours Maximum Marks : 50

Note : (i) Attempt any five questions.
(i1) All questions carry equal marks.

(iti)Use of Log tables and  Non-
programmable scientific calculators is
allowed.

1. (a) How many normal modes of vibrations
does CO2 molecule have ? Out of these, how
many are (1) stretching and (i1) bending
modes ? 3

(b) Which amongst the following molecules
show pure rotational spectra and why ? 2

NO, Hsz, CO2 and HCI

(c) What are the symmetry elements present
in NHs molecule ? To which point group
does it belong ? 4

P.T.O.
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What is the multiplicity of electron in the

configuration 1st of hydrogen atom ? 1

State Franck-Condon principle. 2
What is the effect of isotopic substitution
on rotational spectrum ? 2
For a diatomic molecule, prove that
I = pr2, where p= reduced mass,
r = interatomic distance I = moment of
inertia. 3

The energy spacing in rotational spectrum
of 12C 160 molecule is 3.8424 cm-!. Find
moment of inertia and bond length of
12C 160 3

Define zero point energy and give its

expression. 2

Draw a labelled diagram for the transitions

of a wvibrating rotator giving R branches

P, Q and R branches. 4

Draw the block diagram of a single beam

UV-visible spectrophotometer. 4
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The following table gives the data obtained

from IR and Raman spectra of an AB:2

molecule :
7/cem ! IR Raman
1250 Inactive Active
2349 Active (PR) Inactive
667.3 Active (PQR) Inactive

Predict the structure of ABs. What will be
the wave number corresponding to
symmetric stretching mode ? 4

Why are Stoke’s lines more intense than
anti-stoke’s lines ? 2

How can at be established that an observed
spectral line/band in electronic spectra um
of a molecule is : 4

1 n—ooc*

(1) oc—>oc™*

(i) m—o>n*

av) non*

Why is esr signal recorded as the first
derivative of the absorption curve ? 2

Why is C = C stretching frequency greater
than C = C stretching frequency ? 2

P.T.O.
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Why is KMnO4 intensely coloured inspite
of absence of d-d transitions ? 2

Define fluorescence and phosphorescences.

4
Sketch and explain esr. spectrum of methyl
radical. 4

Draw low and high resolution NMR spectra
for CH3CHCI-CH2Cl molecule. 4

An alcohol molecular formulas with C2HgO,
gives two fragments in mass spectrum with

M = 45 and 31. (base peak). Write the

z
structure of the alcohol and the fragment
giving the base peak. 2
Explain Chemical Ionisation (CI). 2

Calculate the v for the first spectral line of

Balmer series for hydrogen atom (Rydberg
constant = 1.09677 x 107 m™1). 3

Arrive at the structural formula of
compound of molecular formula CsHgO
from the data given below : 5

(1) Mass spectrum : m_ 72,43
z

(11) UV spectrum : 274 nn
(111) IR spectra : 1730 cm=1, 2780 cm-!

(1v) NMR spectra : triplet (3H) sext (2H)
quartet (2H), triplet (1H)
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e : (i) fwsl g T F IR S
(i) G4t 9eA & HFH GHA B
(iii) ST AR -7 SHermed &

SYANT &1 FHld &

1. (F)CO 3 & HEE HI fhadt gmr= faumd
el © 2 39 9 fohat () o SR fema

(i) sip faemd Bt € 2 3
(@)fefafes & @ &A-9 o] g P
g YRffd w § SR A 2 2

NO, Ha, COs 3R HCI
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() NH, 219 ¥ %H-¥ ¥ufafd do sufed
e € ? 98 Thw fog woE @ wefud e

g ? 4

(91) TRESA WAV & 1's fo=m ¥ solag &t
1 SgAdl Bl § ? 1

. (F)Fh-wied fagr fafau) 2
(@)U WaH W GHEA R Gfqearaq 1 =
qE B § ? 2

(M) fedt fg-TmmeE o) & fou fag wifsu
fr I=pr? 3

SEl p= GHMIA SoHH,
r= TET & o= # gh
I = Sig 3Tl
(&) 2C %0 oAU & FUN Wagd H S A
38424 cm™ T 12C %0 & fow Sew sl

AR Y e M HIFST| 3
. (F) YA fog ot w1 aRamen dfe iR sue
ot o fafau) 2

(@) fodt ®mmE yofd & faw P, Q 3R R
IM@ETsT &1 3d T HHATT & fow Amifea
EERCEIEY 4
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2l

v/cem™t 3T T

1250 CIER BIER]
2349 qfsha (PR) CIER
667.3 | @fsa (PQR) aforg

AB, &1 §&=A1 i@ sifsw wafia =

faen & 9q RI-G& A B ? 4
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GIE R 2 I IR 2

et 310] & solegifier Wegd ¥ T® wd
wfya fran ST Hehar € T &I weidfa
Wl t@de frefafed § 9§ wE-®
g ? 4

1) n—>oc*

(i) oc—>oc*
(i) t>n*
(iv) n—o>n*

P.T.O.



5.

[8] CHE-10

(%) 3 TH AR Ghd hl STEINYY Ik & JoH

(@)

(M)

(¥1)

(%)

(@)

(M)

F- & ®9 H H fveifEa fwan S
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C=C TN Mgfd, C = C T+ gfa ¥
afuss = Bt ® 2 2
d-d THA & AR BTH W oA
KMnO, &1 T Teq Fii gl ¢ ? 2
wfadif oiR wrdifa ot aftenfia s
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AfUd A 3 TH R WeagH &l
RfEd HIT IR ITHT = Hifs) 4

CH,CHCI-CH,Cl & & fau =
fade iR 3=9 faded @ W R
Al 1 SREd HIfST 4
3 g C,H,0 ITeT TH Ueehleicl FeaHM
eH o % 45 3 31 (¥R fIrer) =
3 fage wefifd ww@ 21 Uoweia @R
MR fer W_Rfa & a fo@re &

HEATT S| 2
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qEEe AT i AT SIS 2

TESISM T 1 SR U I Yo
Wdt W & fau ¢ ufwfaa sifsw
(freert fadies =1.09677x10'm™ &1 3
A C,H,O o Aifies & faw @ 5
frefafed sfierel & ¥R W Aife &1
T g wifsa

G)  SomEH Ty : L _79.43
4

(i) TUSTH WA : 274nm

(i) °oTeRadd WagH : 1730 cml,
2780 cm™!

(iv) T TH 3R @WaH : 5% (3H),
Tk (2H) Iqsk (2H), 5% (1H)




