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The figures in the margin indicate
full marks for the questions.

Answer either in English or in Assamese.
1. Write short answer of the following

questions : "~ 1x5=5

et Tl ePTIRT by Teq ol ¢

(a) State the main difference between line
spectrum and continuous spectrum.
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(b)
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(d)

(e)

Find out which of the following are

microwave active.
CO,, OCS, HF, N>
woTe AR ARE @ G SELRLs! b

i QF\OOIW.
Tered | Q& |
COs, OCS, HF, Np ( 3 .. e
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Write one difference between cher&fi
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reaction and photochemical reactiom.. /. ™
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Write the expression for rotational

energy of a diatomic molecule.
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Write the Born-Oppenheimer

approximation.
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Answer any five of the following questions :
2x5=10

Ricwizan sty e Bex faxy ¢

(@) State Beer-Lambert law.

fReE-cTeise S@cst v

‘-: (b) What do you mean by zero point energy

of anharmonic oscillator ?

PRI (71eTe <O = {7 1 (ZPE) i
& e

(c/ What are P, Q and R branches of

- vibrational rotational spectrum ?

TR T TS P, O o Rt oR)
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(d) Why N, is Raman active but microwave
and IR inactive ?

Ny STl T A g Mize '@ e
SRR “fReRe A Ge

(e) Explain Franck-Condon principle.
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(f) Calculate the energy per mole of light HCl, H,, CO, O,
having wavelength of 8000A.
8000 A waaltmdIffE (oires o &S T 3. Answer any four questions : 5x4=20
et S et Bifast e Bes il ¢
(g) State th‘e ml‘? of mutual exclusion in (a) The first line in the pure rotational
connection with Raman spectroscoPY-% ~LPH \Jﬂ;\ spectrum of HCI appears at 21-18cm-L.
T IR (A0S TieS “2/™[ W ) g Calculate the bond length of the
= At ! 4
i 4| g % molecule. Given, atomic masses of H
\Z\Daua - and Cl are 1-008amu and 3545amu
2
(h) What are photosensitizers lee\éhen i W L% 027 e
ST Y HCI 940 Reg g4 3efiee aow @iemE
| \9
SRS 2 @b Snigae | -
) ft 21-18cm e ~f<eTrs 2 | H-ClAmHm) el
(i) Find the normal modes of vibration of F H 9§ CLY AR ©F AT
the following molecules : 1-008amu Wi 3545 amul
HCI, CH,, COs, -NOQ (lamu = 1-66 x 1027kg)
RS S9EEE CNiR T eee 7 (b) (i) What do you mean by fingerprint
fife 1 ¢ region in IR spectroscopy ? Explain
HCI, CH,, CO,, NO, with example. 2
: : SREAIZS I Qe ¢ R
(1) Which of the following show rotational ¥ q D @TQ‘?\%&' iAo
spectra and why ? %iaﬁ = el ? OriEeE i 9 |
HCL, H,, co, o, B11F0 0018 5 Contd.
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(i) Write the quantum mechanical
theory of Raman effect. What do
you mean by Raman shift ?

2+1=3
TH AT (RIS @R oen!
ol | W Ripfs I & 3w

(c) Sketch and explain Jablonski diagram
depicting the various types of
photophysical processes.

Bathochromic shift, Hypsochron‘ll}\
shift, Hyperchromic effect

1+1+1=3
oo MARIS Gy T4

RIUET Ryyfe, Bop'ai
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() Why is stretching frequency of
hydrogen bonded 0— H bond is
lower than g free O— H bond ?

2
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The spacing between two

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

WY T TOI T S-({UE e
A 243-2cm! T 3G TGN
Qe e =)

The force constant for carbon
monoxide molecule is 1840cm™1.
Calculate the vibrational frequency
(in cm™!). Given, atomic masses
are: 12C=199 x 1027kg

160 =266 x 1027kg. 2
P TTHIZC TOR 67 4T
1840cm™1 TE C— O AEFI TP
(cm~1)3 9 Fef =111

ARFARE TPTIR 8

12C=19-9 x 1027kg

160 =266 x 1027kg
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() The decomposition of HI takes place by
the following mechanism :
Hl+hv —> H+1
H+HI —> Hy+1
[+ — 1,
Find an expression for the rate of the

reaction. Also find the quantum
efficiency of the reaction.

HI 99GR [esm wee Wl iR
A0S 27 |

Ellc by I+ |

H+HI——>H2+f “-(j.";

I+1—1,
ffeatr fower aom R Shieal| w0
iR @RS vt fdy w4

(g) Show that for a rotational spectrum of
a diatomic molecule the rotational

quantum number (to the nearest integer -

value) for the maximum populated level

is given by
kT 1
SO s N
S T D
B11F0 0018 8
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(h) (i) Justify the statement—
Fluorescence is favoured by low
pressure. 2
fapree efderel wm 3@ sl—soma
weeffa |

(@) Is it possible to distinguish
between linear and non-linear
molecules from the vibration-
rotation spectra ? Give reason.

2
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(i) Write one advantage of Raman

; . e
4. Answer any one of the following questlor}%

spectroscopy over Infra-red
spectroscopy. 1
SRS TR 9Fare I

iR @b ARl T 4| ,ﬂ-f;'.\.\—w

weTe Rl eeirebia Rl @bie Tes oAl 2 N\

(a) (1)

(@)
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Arrange the following in increasing
order of stretching frequency :
HCHO, CH3CHO, CH;COCHjz;,
CH;COCH = CH,

Justify your answer. 1+2=3

were 3l SqREe AL FEANITE
Tage Al 3

HCHO, CH3;CHO, CH;COCH;,
CH3COCH = CH,

(SN et A0% g wodfiat |

State the Einstein’s law of
photochemical equivalence. 1

SR TrgeTeR [Fa
SigAgiEa qaco! o |

10

\ \

(i) Calculate A,,. value of the
following molecules : (any three)
2x3=6

T Tl PRI A,y T T 7 2
(R fofs))

e 1 = HO o)
:‘:’.-/‘ H HSC@CHs
H

Me O Me Me
CH—CH =
Me SN
Me
(b) (i) Considering diatomic molecule to

B11F0 0018

be an anharmonic oscillator,
deduce the energy expression for
the allowed vibrational transitions.
Explain fundamental absorption
and overtones. 5
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@Bl PR SE GRS (e
@:51@{/ SR eIy g (i) What is called photostationary
AfRasa 2 A ToAelve T4l | GRETRR state of a photochemical reaction ?

SfgeiiEd (fundamental) ®Ii< RISEg The following mechanism has been
proposed for the dimerisation of

A ?JE‘HE GEIN ,
c ~.
\\"“0 N, anthracene.

N G
- ; : VY 2 X
(ii) Derive and discuss the relationshi S NN : ke, .
¢ =g = accl o\ i) A+hv———A
or the determination of forc ‘\ ‘ 2
Z| ] BN,
constant, bond length and bonél{"fi‘\ii-ii‘? o =i i A+A ) ik Ay
2 5 '\_‘ 4_‘.‘\ 3 % )
energy from vibrational spectrum. “" . . X I
b -“."*:“ ‘ —:."-: ‘ . * '
T g (i) A —>—>A+hv
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QA =4

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. l4=o
\;Vhat do you understand by (G IS I SE R STl B SERCE T
egree-s of fl“eedom? Calculate and wiggl Iferce [ q@e i ©9qd
?Plaln diagrammatically the | e RiEans @9 (SIERCEICRER!
ifferent normal modes of vibration 4Tl R T (02—
of H,O molecule. 1+4=5 . k *
Qi i) A+hv—2—A
| R IO el 3o R @2 H,0
e A4 . .
T T 27 o o ) A+A—2 4
1< b i @ f
£k '
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The first rotational absorption of
12€160 is found to occur at
at 3:6734cm™l. Assuming the /9
molar masses of 190 and/3
'2C as 15:9994gmol-! andlg
12-0000g mol! _
calculate the molar mass of 13¢c. \ °

3

12C160 Wb @M0H1 ol wifgreire
3-8424cm 1w 9 W% 13Cl60g
CFqS 20! WIS 2 3-6734 -l |
160 W 12¢9 werlR w9 q@y
15:9994g mol ®iI% 12:0000g mot-!
2 13CT WlF ©7 afdm 75 |

Show that frequency of rotation
(s™!) of a rigid rotator increases
with increase ip rotational
quantum number J according to
the expression

h
412 m e 4

14

2=

3-8424cm™! while that of 13Cl6Q /@&“

(iii)

respectively, \%\ "4
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Using IR data how w1111y01é1
distinguish between———ethapo ar:j
ethanal, acetone and ac?eUc ac13,
acetonitrile and acetamide.

IR wely IR IR oo Col PO
Sers @EHC AL SEea—2RE
oI B2, dfe i @fbibe @b,
GBE ARG o GibER |
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