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BACI-IELOR OF SCIENCE (B.Sc.)
Term-End Examination

December, 2016

CHEMISTRY
CHE-10 : SPECTROSCOPY

Time : 2 hours Maximum Marks : 50

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

(ii) Use of log tables and non-programmable scientific
calculators is allowed.

1. (a) The CH3Cl molecule belongs to the point
- group Cg,. List the symmetry elements of
the group and locate them in the molecule. 3

(b) Write the terms and term symbols arising
from the excited state configuration of
carbon 1s2 2s2 2pl 3pl. 4

(¢) Compare the rotational energy level
diagrams for a rigid and a non-rigid rotor. 3
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2. (a)

(b)

(c)

3. (a)

(b)
(c)
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What is the criterion for a molecule to
exhibit IR spectrum ? Which of the following
molecules will show IR spectra ?

I,, HBr, CH4Cl, CCly, CS, NH;

The fundamental vibrational transition of

35Cl, appears at 565 cm~l, Calculate the

force constant of the bond. (Use atomic mass
of 35Cl as 35u)

Explain giving reasons :

@ The >C=0 frequency in the IR
spectrum of acyl halides is higher than
that in alkyl esters.

(i) The >C =0 frequency in the IR
spectrum of methyl acetate is less than
that in phenyl acetate. '

What are vibrational-rotational spectra ?
Draw a typical vibrational-rotational
spectrum of a diatomic molecule.

What is the mutual exclusion principle ?

For N,O, the following spectroscopic data

are available :
~1

cm IR Raman

589 Active (PQR) Inactive

1285 Active (PR) Active,
polarized

2224 Active (PR) Active,
depolarized

Predict its geometry and assign the bands to
various vibrations.



4. (a)

(b)

Draw a schematic diagram indicating the
possible electronic transitions in polyatomic

molecules.

The limit of continuum of absorption for
iodine gas occurs at 499-5 nm. The excitation
energy for iodine atom is 0-94 eV. Compute
the ground state dissociation energy of I2

. (1eV=16x10"2erg)

()

5. (a)

(b)

(c)

6. (a)
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What is a charge transfer spectrum ?

‘Expla}n with the help of a suitable example.

How is an ESR spectrum presented ? What
is the advantage of such a presentation ?

What do you understand by the term
“chemical shift” ? List the various factors
affecting chemical shlﬂ;

An organic compound with molecular
formula CgH,, gives three NMR signals at
& 7ppm (singlet), 24 ppm (quartet) and
12 ppm (triplet) with relative intensities
5:2: 3 respectively. Identify the structure
of the compound.

What kind of species give rise to an ESR
spectrum ? Which of the following would
show an ESR spectrum ?

() 'CH, (ii) N, (iii) CO, (iv) "CgH
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(b)

(o)

7. (a)

(b)
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Describe any one method of ionization used
in mass spectrometry.

The mass spectrum of butanal shows
prominent peaks at m/z 72, 57, 44 and 29.
Assign these peaks to respective fragments.

Draw a block diagram of an absorption
spectrometer. Name the sources used in any
two of the following :

(i) Microwave spectrometer .
(i) IR spectrometer
(i11) Raman spectrometer

A compound having molecular formula
C,H,NO showed the following spectral
data :

Mass spectrum:  (m/z) 61, 30
IR spectrum (cm™1) : 3100 - 3400, 2920, 2850
NMR spectrum : (6) 2:4 (m, 3H),

29 (t’ ZH), 37 (t’2H)
Predict the structure of the compound using
the above spectral data.
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2. (%) feht o) & foan oo Taen el #+ &
fow 71 wid At B 2 Frefeifea @ @ F9-9 o
aTH WFH Tehfa =i ? 3
I,, HBr, CH,Cl, CCl,, CS,, NH,
(@) 35Cl, % forw @ wwafie GHA 565 cm ! W
weftfa @1 R | eney & wa-Faes aRefa
Hifw | (35C1 #1 @ gEEH = 35u FENT
Hifsr) 3
(1) ROT Aidq AR HIRT 4
() Uera Tl B o Wt demsSl H
o Wagd ¥ >C=0 mf
B R
() Whe e 6t e AR Wit &
FRE WRA T >C =0 IR w0 Bl
71
3. (%) wFER Wegm w oda § 7 Rl
v o &% fau yehe mﬁﬁquh

Wagn amRaa Hf |
(@) O e fgia wr g 2 2
(1) N0 feorg, freferfan gt stfg v g
em™! HITEH NLE
589 ufsha (PQR)  3ifed
1285 afa (PR)  ufea, gRa
2924 afea (PR) e, fayfa

3 oy f S (TFR) * AN TR
IR dei = fafte st @ gefaa fifvm | 5
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4 (F) RIS AR § Sk RS
HT SJIEYT ARG FRC | 3
(@) M g & forg wiaws sEwww

4995 nm W Y Bt } | JEEH v *
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(TT) AN TR WFZH F1 el R ? Th 9

' JerEter Y gl § e Hife | 4

5. (a;) $.09.31. Taen @ 59 YR wega S s
R 739 TR * TEGAHT o 1 AH & ? 3

(@) e g w 3 s R A
Tt gia w wfia w3 ot faftm st
$ gl e | 3

() CgH,, 3 TI AN TH Fiefs AN dH

TH.UH. AR, "d, 6 7 ppm (&%), 24 ppm
(¥g) 3R 12 ppm () W weRia e @
fehr smiftrs feard 9w 5:2: 3% | A
1 G I 9gEE SR | 4

6. (%) fpu yor H vhviis wg.om. HAaw KRl
w=dt § 2 Fefafea & @ #F9 fw@.aR.
W wefita wed & 2 3

(i) "CHg (i) Ny, (i) COy (iv) ‘CgHj
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