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BACHELOR OF SCIENCE (B.Sc.)

iy Term-End Examination
< June, 2013
- CHEMISTRY

CHE-10 : SPECTROSCOPY
Tiine : 2 hours Maxinium Marks : 50

Note : Attempt any five questions. All questions carry equal
marks. Use of log tables and non-programmable scientific

calculators can be allowed.

N, =6.022x10%

1=6.626 x 10734 Js

C=2.998x108 ms ™!

Brn=5.050x10"27]T 1

gn=05.585

1. (a) Derive the term symbol for the excited state 6

configuration 1s'1p' for an atom. What are
the states associated with this term ? If the
triplet ground state of this atom is 35,, check
whether the transitions from this ground
level to the above states are allowed or not.

(b) Give the two factors on which the 4
population of the rotational energy of the
state depends. Provide the necessary

expression and explain the terms involved.
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State Franck Condon principle. Draw the
labelled potential energy diagram for
(i) CN ™ radical and (ii) CO molecule.
Which of the following molecules will
exhibit infrared spectrum ?

Cl,, F,, NH,, CO.

Briefly explain.

Presentations of the NMR and the ESR
spectra are different. Explain.

Which of the following will show ESR
spectrum ?

+ .
H,CO,”,CH;3",0,, CsHs, Na®*

Write short notes on the following :

(i)  Predissociation

(i)  Fluorescence

(iii) Phosphorescence

What are the two types of mass
spectrometers available ? Give a suitable
example to show their utility.

The pure rotational spectrum of gaseous
HCI consists of a series of equally spaced
lines separated by 20.80 cm~!. Calculate
the internuclear distance of the molecule.
The atomic masses are :
'H=1.673x10"2"kg

35C1=58.06 x 10~ 27kg



(b) Give one detector for any three of the 3
following spectral techniques :
i IR
i) UV
(iiij Raman
(iv) Microwave
(c) Explain the following : 3
(i)  Hot band
(ii) Fundamental transition

(iii) Overtones

5. (a) Find the force constant for a molecule HX 4

for which the reduced mass is :
1.627 x 10~ %7 kg.
The Molecule shows an absorption band at
2886 cm ™ L.

(b)  Sketch the high resolution NMR spectrum 4
of methyl ethyl ether with respect to TMS.
Is the separation between the peaks
dependant on the applied field ? Explain.

(c) Give reasons in favour of the use of TMS as 2

a reference compound in NMR studies.

6. (a) Sketchall possible modes of vibration in CO, 4
(linear molecule O=C=0). Briefly explain
which of these are active/inactive in
vibrational and Raman vibrational
spectrum. Is the rule of mutual exclusion

applicable in this case ?
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Explain the following terms :

(iy  Base peak

(i)  Nitrogen rule

(i) o - cleavage

(i) The molecules belonging to which of
the point groups may have dipole
moment.

(i) The molecules having which of the
symmetry elements are not optically

active ?

What are the transitions present in carbonyl
chromophore ?

A compound having molecular formula
CyHyyO, exhibited the following spectral
data :

¥

Mass spectrum : g = 150(M+),43/ 91

IR spectrum : 1740, 1220, 1600 —- 1400, 749
and 697 cm ™!

NMR spectrum : (5, COCl,) : 1.96 (s, 3H),
5.0 (s, 2H), 7.22(s, 5H)

Deduce the structure of the compound

using the above spectral data.
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1. (a) U U g R safaa s w5 faew O

1s' 1p' 8, & T wg-wdleh &1 a1 Hifq
70 UE % WA HiA-H e §7 9fg 4
) % fau e qe erewen 35, @ @ S
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i hi-ed [Hgid fefau |

(i) CN~ g 3R (i) CO 1] & faq dsferd
frafas sl g% IART|

frefafad & 9 M-8 210] Taie ey yeiiia
Eul,

Cl,, F,, NH,, CO

4T SATEAT ST |

TH.TH. 3. 31 3. 09, 3R, Waghl o fafis g
Y yefla foear smar 81 = wifs
frfafed § 9 #-9 2,089,911 Weagh eifa
F4T 2

+ .
H,CO,~,CH;3", 0,, C5Hs, Na®

freafafad w gfem foooht fafaa .
() Ud foasm (i) yfasita
(i) TETHE

ITA ZeAHA WRAANTA & HH-9 & ThR
Bd €2 A SyAifar & g9 % fau wew
3R T |

99 HC! % s o Wagd H 20.80 cm ™!
1 ThHTHH g0 TR @1 H el g et g
U] 1 AR G TR HITSTT | TTH]
S TH YR §

"H=1.673x10"?"kg
35C1=58.06 x 10~ 2"kg
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6. (a) @& [ CO, (0=C=0) & forg v I 4
gt el faumnd emfad wifsrg | saEe fw g
Q i i faend e 3R a0 sufae el
A wlwa/ fwa 2t €2 9 F=l WEmR TuEsa
fagia %1 Tre 81 @R A e 2
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f=fafaa ol +t e SIf9T

(i) emuR foer
(i)  rEereH fram
(iil)  o-Tage

() FM-4 fag oqg @ gefua o1v) fgye-
Aol gefeid T Hehd 3 7

(i) - gufHfa @i 9 31 gaot ol
qefeld el id € 2

HTEIE TUHEAF H FIT -1 W ooy Iureerd
EEET RV,

uF AfrE 9w A0 g3 CgH,,0, &,
frefafaa et sise yefvld #a 2

7w - = 150(M ), 43,91

ST T 1 1740, 1220, 1600 — 1400, 749

31 697 cm !
NMR spectrum : (5, COCly) 1 1.96 (s, 3H),
5.0 (s, 2H), 7.22(s, 5H)

R faU U W SRl & 99 g difits
T T FyRoT Sifs)
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