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NMade: (i) All the six guestions 3re corn pulsory,

{ii} Figures to the right indieaic maris.

€). 1 Select the correct answer from questions (I} ta {viii}. 5]

{i)

pa

{iiE)

{iv)

v}

Ernission of radigtion can be measured by the method

{a) Flame Photometry (b)Y Ramay Speciroscopy

(c} Visible Specmoseapy () Conductometry

Separation of rofational crergy levels can be determined USITIE
{a) UV Spectroscopy (b Microwave Spectroscopy

{c] X-ray Spectroscopy

Which type of transition occwrs in pyndin when exposed 1o TV
radiation

in—a byt —s
GREE

Light source used for IR radiation

{a) Xenon are tube {t) Hydrogen lamp

{¢) Nemst glower
Selection rules for 3 polyatomic molecules undergoing perpendicular vibeation

is

fa) An=14]1, 42
{B) Ay =+, £2 (o] Av=x%], 22,
Al =¢] Al =1, £l

2.T.O



fvi)  In Mossbauer specinum, quadnupole splitting is observed to the complexes

which Lave
(@< (D)1=
cll=1

fviil  Bending vibration frequency of CO; molecule is
(a) IR active {b) Raman active fe) Mone of this

{viii) Marterial used for the construction of all in IR- Spectrescopy 15 .
{e} K3 {c) Quartz (e} Polyethylene

£2. 2 Answer any seven af the lollowing questions. [14]

fa) Write the characteristics of electromagnetic radiation,

(b) How a doubtc beam spectropholometer works?

{c) What 15 absorbance and how it is related to transmiltance?
{(d) Write the principle of atemic absorption spectruscopy.

fe) What are chromophores & auxochrems, give examples.

{f] What iz binding cnergy™ How it 13 celated to kinetic energy?
(g) What is resonance absurplon?

{h) What ate equivalent and hon equivalen! protons?

f1) What is inverse population?

. 3 {1) Considering a diatomic melecule is nigid rotor, establish various allowed energy

levels and oblain the general equation for rotational transition. [06)

(b} The first line comesponding to J=0 appears in the rotational spectrum of CO

melecule at 20.7 o’ . Colculate (he bond length of this molecule, [6)
OR

(b} The HCE molecule in gaseous state shows pure rotational lines a¢ the following

frequencics 20,7, 41,5, 62.0, and 83.0 e, Find out the bond lengeh of this

molecule, [0&]



(3 4 {a) Discuss the spectrum of 2 diatomic molecule undergoing anhanmonic type
ascillation under TR radiation. [0g]
{b} Find out the fundamental absorption freguency in wave snumber of HCI
malecule. The force constant of this molecule Is 1x10% dynefem. what will be the
population a1 v=t state at 70°C. [06]
OR
(b} The fundamental and first overtone transitions of “CE molecule arc centred at
1876.06 erm ' and 3724.20 cm™ respectively, Evaluate equilibrivm vibration
frequency, the anharmendcity and the zera point enerey of the molecule. [06]

£2. 5 (a} Whaot are chemical shift? How the position of zignals is determined in MR

speetioscopy? [06]
{b) Cive the structure(s) eonsistent with following sets of NMR data fany two).

Coampoutd 'H NMR data Mos. of protons

CigHg (a) Sigglet 3 1.3 OH

(b) Singlet $7.29  5H

£ HPr; (a) Quintet 5258  2H
(b) Triplet 53.85 4

C7HapMN-0 {a) Singlet 3.1 172H
fb) Doublet 5 6.75  4H
fey Doublet 8775 4H
Q. 6 (2} Discuzs the nature of Mossbeawr spectra of Fe(IT) and Fe(TTF) complexes in weak
and streng ligand ficld [06]
(&) Wilh suitable block diagram, give a bosf account of ruby laser or gas Jaser [04]
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