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Answer either in English or in Assamese.
1. Write short answer of the following
questions : 1x5=5
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(a) State the main difference between line
spectrum and continuous spectrum.
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(b)
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(@)

Find out which of the following are

microwave active.
CO,, OCS, HF, N,
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CO,, OCS, HF, N,

Write one difference between chemical

reaction and photochemical reaction.

sere @b wA1 &R

Write the expression for rotational

energy of a diatomic molecule.

fastilfe = GBR 9 *ifeq e
o |

(e) Write the Born-Oppenheimer
approximation.
TEI AT Sgsifmet B el |
B11F0 0018 2

2. Answer any five of the following questions :

2x5=10
Rizelzan <lobr 2 Tes W ¢

(a) State Beer-Lambert law.

RzR-er=ios @t &

(b) What do you mean by zero point energy
of anharmonic oscillator ?

RIS (e oI X7 R #ife (ZPE) 3feite
& 3=ie

(¢ What are P, Q and R branches of
vibrational rotational spectrum ?
AR gl e P, Q Wi RMNE (SR
Iferee & 3@ e

(d) Why N, is Raman active but microwave
and IR inactive ?

N, 990! T Afen 58 TREEEe ui
wREiR sfRe R e

(e) Explain Franck-Condon principle.
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() Caleulate the energy per mole of light
having wavelength of 8000A. HCI H¥E0.)'0
3 25 y 2
8000A SRANTHRMAY (olizg 3Ry b7 =/
CoA1ZS <P 9Big @i e
f2oiore *ife Rfy =
T 39 |
3. Answer any four questions : 5x4=20
(9) State the rule of mutual exclusion in Rzl bIfasr exE Ted ol ¢
connection with Raman s
pectros 7
T IFRIR Fire wiv © - (@) The first line in the pure rotational
S ‘SlF7E AW TfSH!
I 4 | ' Rl spectrum of HCI appears at 21-18cm™L.
Calculate the bond length of the
(h) What are photosensitizers ? Give one molecule. Given, atomic masses of H
example. and Cl are 1:008amu and 3545 amu
SIEIEREWS {2 @by Swrzaet faa | respectvely (TamTaties e
i i HCl woR Rem 9 e g8 ERITE
mal modes of vibration of 21-18cm1'® #ifFEfFe 2 | H-Cl A e

the following molecules :
HCl, CH,, CO,, NO,

T4l H o CI] oiandas o3 @
1-008 amu ©< 3545 amul

=R SRR GRfERe o DI (lamu = 1:66 x 1027kg)

(b) () What do you mean by fingerprint

region in IR spectroscopy ? Explain
2

HCI, CH4’ COQ, N02

with example.

SRS AR ‘SigfEE b i
e & gorl 2 AR IR 40
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()  Which of the following show rotational
spectra and why ? e

HCl, H,, CO, 0,
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(c) Sketch and explain Jg
depicting the vari
photophysica] Processes

@ @)

(ii)
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Why is Stretchj
hydrogen bonqe
lower than af

i i
(i) Write the quantum mechanijcal

th
eory of Raman effect. What do
you mean by Raman shift ?

2+1=3

T UCRT (FRIGHE CRAIfee
%wiwﬁg%q%zaf—%ﬁp R

blonski diagram

ous types of

Explain the foIIoWing term

Bath i
- ochromic shjft, Hypsochromic
ift, Hyperchromic effect

TS AT ey =l Al
QLG ;
g ﬁ@&&%’@ﬁa Ry,

dng frequency of
; O—H bond is
€€ O—H bond ?

2

(e) (i)

(i)
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F2g e AERE O— H TFH i
AR FARE (@ O—H
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The spacing between two

consecutive S-branch lines of
rotational Raman spectrum of
hydrogen gas 1is found to be
243-2¢m-!. Calculate bond length
of hydrogen. 3

A<y 243-2cm! T ALY (T
Aerd e w4

The force constant for carbon
monoxide molecule is 1840cml.
Calculate the vibrational frequency
(in cml). Given, atomic masses
are:- 12C=199 x 1027kg

160 =266 x 1027kg. 2

DA TR TYBR T LT A
1840 ¢yt ZE1\ € —OFRERA TS
(cm™1)-= W Fefr <

ARIRE SPTR ¢

12C= 199 x 1027kg

160 =266 x 1027kg
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value) for the maxi
is given by
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The decomposition of HI takes
the following mechanjsm -

Hl +hy — 5 g +1

H+Hl H, 4 f

i) et 7,
Find an expression

reaction. Alsg
efficiency of the

for the rate of the

find the quantum
reaction. 340=5

REoe =3 P

HI+hV“‘+H+I
H'FH[—-—-__)HQ_’_j-
j-f-j—-——.;jb

Show that for a rotatj
a diatomic molecy]
quantum number (

onal spectrum of
e the rotationa]
to the Nearest integer

mum Populated level

place by
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kT 1
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(h) (i) Justify the statement—

Fluorescence is favoured by low

2
pressure.

fspive afeuer b 3fa sia—e
wedfiat |

(i) Is it possible to distinguish
between linear and nc.m-lu?ear
molecules from the vibration-
rotation spectra? Give reason. ,

FeiRe-gef IR TRITe @RS S
@ S TS SA1F Sferd AR 2 Pl
v |
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et (fundament
1
W%W%‘eﬂiena) TR

Derive and discuss the relationshi
for the determination of forci
constant, bond length ang bond
energy from vibrationa] spectrum
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Zf{fflam diagrammatically th
e
itterent normal modes of vibration

of HQO mOIeCLﬂe, i
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(i) What is called photostationary

B11F0 0018

state of a photochemical reaction ?
The following mechanism has been
proposed for the dimerisation of

anthracene.
i) A+hv S

ko

i A+A—2>4A

(i) A —2 A+h/

Show that when the reaction is at
photostationary state and presence
of large amount of monomer, the
concentration of dimer is
independent of the concentration

of monomer. 1+4=5
ey DR = T REID RGOS
s Jfere & @i @A WS
e RiFaoR Rl o i@
40el AT 9 (AR—
)" Malkal G, .
() A+A—2 a4,
(i) A" SR Ak
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The first rotational absorption of
12C160 is found to occur
3:8424cm™! while that of 13(‘,‘“%5[(‘;
at 3-6734cm-!. Assuming th
?;olar masses of 16Q ang
C as 159994gmol-! ang
12:0000g mol-! respectivel
calculate the molar masg of 135’

3
12C160 w9iBIT A2sp) 9T Sfarsirge
3:8424cm1 WG Wi 13¢16 0
ffzaarﬁ =T RIS T 36734 T

O 9% 12C3 ey wy ERIg e
159994 g mol! 9% 12-00009 mol!
e 13CH TR O st 35
SIE?W that _frequency of rotati
(s7') of a rigid rotator inCl‘eas?eI;

with increase i
In rotatj
ional

quantum number J i
’ acco ;
the expression reinEie

h
4121 m 4
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Using IR data how will you
distinguish between—ethanol and
ethanal, acetone and acetic acid,
acetonitrile and acetamide. 3
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