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BACHELOR OF SCIENCE (B.Sc.)

Term-End Examination
June, 2012

CHEMISTRY
CHE-10 : SPECTROSCOPY

Time : 2 hours Maximum Marks : 50

Note : Attempt any five questions. All questions carry equal
marks. Log tables and non-programmable calculators
are permitted.

N, =6.022x10%3
h=6.626x10"34 Js
c=2.998x108 m/s
1. (a) An atom gives rise to an atomic spectrum
involving transition from P to 'S state. 1+2+2
(i  What is the electronic configuration
" of the atom if its atomic number is less
than 10 ?
(ii) Why is transition not possible between
3P2 to 150 state ?
(ii) What are the two transition in atomic
spectrum of Na ?- '
(b) () Give the principle axis for the 3
molecules- XeF, and SiF,. Also give
an explanation about them.
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2. (a)
(b)
()
3. (3
(b)
()
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(ii) Give the symmetry elements and the
point group of the molecule NH;.

Give the techniques used for the sampling
of solids for IR spectroscopy.

A triatomic molecule has 4 vibrational
degrees of freedom. Find the possible
structures of this type of molecule. What are
the point groups of the two structures ?

The rotational Raman spectrum of a
molecule has equal intensities for stokes and
Anti-stokes Raman lines but the stokes and
Anti-stokes Raman vibrational lines have

different intensities Explain.

The transaction from [=0 to [=1 for HCI
takes place at the wave number

2 = 21.18 cm™!. Find the bond length of

HCI if atomic masses of H and Cl are, T and

35.5 respectively.

Find the rotational level having maximum
Population if T=298 K,

k=1.38x10"2Js and B=20 cm~ L
Explain with examples :

(i Bathochromic shift

(i) Hypo chromic shift
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(b)

(c)

(d)

(b)

(b)
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Give the selection rules for Rotational Raman
spectra.

Explain the mutual exclussion rule with
suitable example.

The moment of inertia of 12 16 is
4554x10-4 kg m2 Find the bond
distance or the molecule in Picometers.
Draw the block diagram of a Raman
spectrometer.

Explain the following : 2+2+1

(i)  KMnO, is coloured even though it has
no unpaired electron in the d level.

(i) Microwave spectrum is not possible
for CO, but it is possible for N,O.

(i) Auxochrome.

Discuss about n—w* and w—w*

transactions in formaldehyde.

Distinguish the TH—NMR spectra for

1,1, 2—trichloro ethane and ethyl chloride.

(i) Explain the origin of a 22 line
spectrum in the ESR spectrum of a one
electron reduction product of

PhCCoj (CO)g (I= 74 for Co).

(i) Give the McConnell relationship and
calculate p for a CH, ‘radical.
[a=23 mT and Q=69 mT].
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(i) Explain the origin of two peaks of

similar intensity in the mass spectrum

of bromomethane at '% 94 and 96.

A compound has the molecular formula
CoH19O,. Its spectral features are as

follows :
(i) Mass spectrum : "/, 150(M *),91, 43

(ii) IR spectrum : 1740, 1220, 1600-1400,
749,697 cm~°.

(iil) NMR spectrum in chloroform :
3, 1.96 (s, 3H), 5.0(s, 2H) and 7.22
(s, 5H). Arrive at the structure of the
compound and explain the above

spectral data.

Identify the species with "% 31 and 45,

observed in the mass spectrum of ethanol.
Also give the fragmentation pathway for

giving these species.
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(b)

(b)

(©)

(b)

(o)
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()  XeF, 3R SiF, 377 & forw e wnfnfy
HeI FARY | I7eh IR H =AREAT t Fifo |
(i) NH; e & faq wafafa o ik fag-
e Jare |
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v = 21.18 cm~! R Yi¥T qrar &1 Ifg H ek
CI < YTAIY] S99 99: 1 3R 35.5 8 af HCT
&1 ey e fuifg i _

A T=298 K &, k=1.38x10"2s & 3ix
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i) KMnO, i g & awerifes 3o d & A
(i) CO, GEH-o Sagw Tl & 5t NyO
¥ fau 7% dva 7E 8
(i) FiEdH
(b) wrifeeeEs ¥ n—wt A w7 gHAM ® 5
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6. (a) 1,1, 2-TEaegA R ufre Fgs R IH- 4
T, R, Sl § T A
(b) (@) PhCCos(CO) F Thet SO9EM AUEI 2
IR ¥ 30N, Sagn ¥ 22 Yaed #
Seafa #t sarem B Co & faq 1 &1
w74 g
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(i)

(iii)
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FAHA TEH ¢ M/ 150(M*),91, 43
AT FFET : 1740, 1220, 1600-1400,
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