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(a) What is rigid rotor ? Show that specing

distance between adjacent rotlional spoctal
line is 2 B crrir. 5

(b) Explain:-

(i) Natural line width.

(ii) Potarization.

(iii) Light scattering. 6

(c) The pure rotational specta (microwave) of
HCI consist of a series of cqually spaced

lines seporatsJ by 20cm-1. Calculate mornent

of Incrtia, reduced mass mol-l and bond

distance between atoms in molecule.
(molar mass Hr= I'673 x 10-,7 kg,

36Cl 
= 58.06 x l0-? kg, NO-6'023x 1013).
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OR

(p) What are the rigid and non-rigid (Unrigid)
molecules ? Cive classification of molecules
on the basis of moment of inertia. 5

(q) Atom contains number of energy lev€ls such
as rohtional, vibrational and electrodc. Depict
it diagammarically along with energy
formulation. 5

(r) Explain Stark effect and discuss its
advanuge an.t application. 6

(a) The Ultraviolet specrum of benzonirile
shows a primary absorption bald. at 224Nn
and a secondary band at 271nm,

@ If a solution of b€nzonitrile ir water
with a concentration of lx 1tra molar,
is examined at a wavelength of 22Arrm
dle absorbance is deternined to b€ 1.30.
The cell lengdr is I cm, what is molar
absorptivity of this absorpdon band ?

@ If the same solution is examined at
271 nm, what will be the absorption
rcading (e- 1000) ? What will be the
intensity rario Io/I ? 6

(c) Explain NOE in NMR Sp€ctroscopy. 4

(d) An acid with mole.ular formu.la C1nHpO3.
Cives signals in BC Spectrurn at

Normal rsC DEPT - 135 DEPT-90
15 ppm +ve peak No p€ak

40 -ve No peak

63 -ve No peak

ll5 +ve +ve

125 No peak No peak

130 +ye +ye

158 No peak No peak

119 No peak No peak

Huce the structure of molecules. 4

OR

(p) Give an accounr of shoncoming of PMR
over rrc NLfi.. 4

(q) Explain NOESY tchnique with exampte.4

(r) An unlnown compound has molecular
formula of C6 H16 02 and the tic Ir'ItE
data is

6 ppm l'1.4 14.3 60 123.2 t44,2 t66.4

multiplicityqqtdds
deduce its stuctue. 4

(s) What are 2D NmR Spectra ? 4
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(c) Describe with suitabte example the various

factors which affect the magnitude of fie
chemical shift. 6

OR

(p) An hydrocarbon containing 90.9 % carbon

shows the following four signals :-
(i) Unsymmetical multiple = 2.82 T (5H)

(ii) Triplet 9.1 T (2H)

(iii) Triplet E.E5 T (2H)

(iv) Singlet 8.6T (3H), what is thc structure

of the compounds. 6

(q) Explaia the following terms in brief :-
(i) Factors affecting coupting constant 'J'.

(ii) Effect of deut€rium exchange on
chemical shift. 5

(r) A mixture of benzEne and acetonitrile shows

signals at 6 7'2 and 6 l.95ppm respectively.

InEgrstion drows a hcight of l2om fcr each

of these signals. Determine the mole ratio

and weight ratio for each of these. 5

(a)

(b)

Exptain Fle ffrR spEctra. 4

What is principle of DC NnR Spectoscopy ?

4

@) The UV spectrum of acetone shows
absorption maximum at 166, 189 and 279
nm. What type of u-ansition is responsible
for each of drese bands ? 3

(c) How would the idrared spect? of the
following compound differ :

(t-C,r Hr2 NH and (C2H5)3 N 3

(d) Explain the effect of hydtogen bonding on
the goup ftequencies of different comlnunds.

4

OR

(p) what rype of electronic Eansitions are
possible for each of following compounds:-

(i). Dimethyl ether (ii) Cyclohexane

4

(q) Acetone absorbs light at 280, 187, 154 run.

What chmmophore is rcsponsible for each

of thcse absorptions ? What typc of traffition
causcs cach absorpdon ? 4

(r) Explain the foltowing tsrms in demil :-
(i) Fcrmi Resonance (ii) Ovcnone band

4
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(s) What is Finger Print region ? Explain
importarrce of Finger Print region in lR
spccroscopy. 4

3. . (a) Explain the formation of at ion at rnlz 222

in the mass spectrum of
the steroid shown. Name the

type of Fragmentation

nl=276 required to form ion at
222. 4

(b) Suggest the strucnfe for the molecule which
gives the following mass specEum rnle 29,

33, 41, 48 give their fragmentation
mechanism. 4

(c) What is principle of mass spectornetry ?

Explain. 4

(d) What is H - Transfer rcarangement ? The

mass spectrum of an ester contains an ion of
m/e ll8. Which of the following would be

expected to yield this ion ?

corc{3
C O qa,,la

OR

(p) what is mass spectsum ? Discuss following
terms in tcrms of mass spectsorcopy :-
(i) Molecular ion (ii) Base Peak

(iii) Metsstable ions. 3

(q) Deduce the structure bascd on following data

molecular formula CeHpO2

m.s (m/2) : 150, 108, 91, 7'1, 65, 51,43
1

(r) ln mass spccEum of an orgaoic compounds

tlte ratio M:M+1was 100:24. How

many Cl atoms arc prRsent 1 3

G) Explain thc following :-
(i) Nikogen Rule.

(ii) High rcsolution mass spectrometry. 6

(a) An unknown compound gave on elanental

analysis 62.1%C and 10.35%H. lts nmR

Spoctrum consistcd of a quintct centred at

7,25T and a triplet appearod at 5.25T.

Suggest a suitable structure for the unknown
compound, 6

(b) Writ€ in brief on spin spin coupling. 4

'A
rn: I Io

C{!
.)

lrl r I 51,
4
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cHJ - arRs 2.5; CHr At' 27; cHl Br 3.3: Cth ' C' I 4

llll
cH,o 1.4: -ch -C- 1.5;-ci{-c- c a 2.6:h
CH-C-:.S; I I I

-oi-n t.o ;-8n-Nnrt9 : -&'sra.t L cHtl
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e-t2 I o
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