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Jull marks for the questions.

Answer either in English or in Assamese.

1. Write short answer of the following
1x5=5

questions :
@S Wl @eTeE 53 Oed ¢

(@) State which of the following is

microwave active.
H,, HCI, NHz, CO,
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(b)

(c)

(@)

(e)

oS MATTRA (S NS e 2
Hp, HCI, NH;, CO,

Define ‘quantum yield’ of a
photochemical process.

S K = R S g
I & 3@t

Write the expression for rotational
energy of a diatomic molecule.

fA-Armieifes wie) Bia gefa =ife oo =ifel el |

What is the range of UV-visible
spectroscopy ?

e e-pi 3l Rrsacs saeitn R
Trzrd 4 |

State the basic difference between

primary and secondary photochemical
reactions.

ERISIEIRIBeaS SHRIGRS [ T A e
e o AlfFot Sl 74 |
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2.

Answer any five of the following questions :

2x5=10

wete Al R “sor ex@ Seq e g

(a) State the selection rules for vibronic

(b)

(c)

(d)
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transition,

ST RER-Tol FeeReT (Fas At R
TS @25 it

Explain why are Stokes lines more
intense than anti-Stokes lines.

(BT (@IPRR Gf5-CBRR (PR SR
oW e

Find the normal vibrational modes of
the following :

CCL}: CQHQ.' SOQ (bent], C()Hﬁ
e SR crae G at e
I PR R ey 71

CCL, CH,, SO, (@), CgHy

State the role of chlorophyll and other
pigments in photosynthesis.

ACTFACHTTS AN A -
IS ~azhe O Sy a5 RMUREBES
iRl SrEre 54 |
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(e)

()

(h)

Calculate the reduced mass and
moment of inertia of 1 H35C] if the bond
length is 1-27A.

(Atomic mass of 'H= 1673 x 10-27kg,
35CI=58:06 x 1027)g)

LH35CL (b AR M 127 A 2w Tl
anRee S el <4t |

(W‘Tﬁms ©q 3 1H=1:673 x 10-27kg,
35Cl=58:06 x 1027kg)

State the selection rules for Raman
scattering.

T fmgaei (e eitarey fisn Mifos fvat |

Explain the following order of group
frequencies :

v(C=C)> V(C:C)> '-’(C—C)
RIS sl =R @) i = ¢
V(CEC)>V(CZC)>V(C_.C]

The vibrational Raman spectrum of
35Cl, shows a series of Stokes lines
separated by 0:9752e¢m=!. What is the
bond length of CI, ?

35CL SR (Fae (BIFE (FAE@RE AL
0:9752cm™! B(E Cl— Cl A% 0] sty 9
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()

0)

What do you mean by characteristic
group frequencies in IR spectroscopy ?
Explain with example.

SRS fimRmR Gite afvs E@REe 1w
eI e [ e 2 Srizee IS i
34|

A sample of gaseous HI was irradiated
by light of wavelength 253:7nm when
307J of energy was found to decompose
1:30 x 103mole of HI. Calculate the
quantum yield for the dissociation of
HIL

253-7nm SemaRHE JiFR der,
307 T& #ife< 7|l 1:30 x 1073 3's) HI 999
oM 96 | HI Rosed @RIsm Tow A
4 |

3. Answer any four questions :

firiza bifqr @%@ Tes ol e

(@)
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Name the main electronic transitions
observed in organic molecules. What
types of electronic transitions are
observed in carbonyl chromophore ?
Mention the effect of conjugation on
these transitions. 3+1+1=5
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(b)

(c)

o W (R SReire 2Rl I SR ET
e 2 ﬁq T
AR 201 il | SR s sifReTies
R RGN RGB! (o e @3
RETRETR ARRER® YreR eror Sra =4 |

Sket‘ch'and explain Jablonski diagram
depicting the various types of
photophysical process. 5

ﬁmww-c%mwaﬁ
(e BF e 1 i pregt 2w |

Arrange the following in increasing
order of stretching frequency and give
reason :

HCHO, CH3CHO, CH,cocH
CH;COCH = CH, 3

Hfow would C= 0 stretching frequency
of o-hydroxybenzoic acid differ from
p-hydroxybenzoic acid 7 3+2=5
oS Al STy e
TR

SIS el el o e
HCHO, CH;CHO CH-

) | CO
CH3COCH = CH, I S
SLRRER-ERES by oy (7IRI-RIRG -
:%55@ oG IS € = 0 SrxeRe] I

(PETF =3 01 35y
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(d) The spacing between two consecutive

(e)

S-branch lines of the rotational Raman
spectrum of hydrogen gas is found to
be 243-2cm~!. Calculate bond length of
hydrogen.

State two differences between Raman

spectroscopy andIR spectroscopy.
3+2=5

TG G (o2 ST (RIS FOE 9 S-(FIF
Tiere AAIE 243-2cm-! Z(E 22G TR

H— H JgHmd W =i |

SRATEIRS D O T @RS 707
“jef TEd T4 |

The force constant of CO is 1840NmL.
Calculate oscillation frequency and
wave number in cml.

Can you distinguish a pair of
enantiomer by infra-red spectroscopy ?
What is the range of infra-red
radiation ? 261 HI+1=5

CO 993 TS 9 1840 Nm-! 2051 AL
FRIE % ©92) WA (em! @we) [T
41|

SRERS IAARHR TS RSN YoiR
e i AR iR SRR IR
waesina 2o Smd 9 |
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V)]

(9)

In ultra-violet Spectrum, absorption

bands are observed insti

B R ead of sharp
What is the; effect of hydrogen bonding
on ultra-violet absorption ? What is

meant by batl'}ochromic shift ? State two
factors contributing to bathochromic

shift. 1+1+142=5
SROEGTI 2<fteeie TOTF @R e 9%
Qe @ (AR A7) Ryo

OGN 3R SrRpper CFT© 3G T

ﬁﬁﬁam@@ﬂwl@q‘@ﬁaﬁw@gﬁﬁ

3@ et e
it © 7ee b
1 Ty =5 i

Calculate Amax value for
molecules : (any three)

_ 2 M
5 g CH —cHy =<MZ

(1)

the following
5
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(i) Me

Me
Me

Me

O Me Me

o S ALK
V7,
4 Me

nor* U 7o r* EIGN ARG

GO TRFA FIAOR deld IR 9] | T579

T2 SIGFTTER Ay W 1 35901 ¢ (FRicwlen] fori)
Me

CH —CH =
() g R
.0

O Me
Me

e Me
() e

) Me Me
(iv)

/ /
Me
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(h) Explain how the Jablonski diagram

helps in understanding the concept of
gquantum yield and lifetime of excited
states. S

(CREE a2 (PRITH Tesiva o Trefere
TZR GFER 4Rl (FEME e il 34 |

Answer any one question :

Rz «br9 Teq ol ¢

(a) Assume the following data for the

molecule 'H35CL

Bond length = 127-5pm

Bond force constant=516-3Nm-!
Atomic masses : 1H=1:673 x 1027kg
‘ 35Cl = 58-066 x 10-27kg

() Calculate the zero-point energy

and the energy of fundamental
vibration v.

(i) Calculate rotational constant B.

B11F0 0017 10

(iii) Calculate the wavenumbers of the
lines P[”, P(Q], P[3], R{O]: R(l} and
R{2}.

(iv) Sketch the expected vibration-
rotation spectrum of HCL

3+2+3+2=10
LH35C] 997 & i = 127-5pm
AFE TERE = 516:3Nm!
ARIRT ©F : 1H= 1673 x 1027kg
35C1=58:066 x 1027kg

(i) %ﬁﬁﬁf@w@%‘qﬁwﬁq*ﬂiﬁﬁc@
=l

(i) I &=F B AW g 7=

(i) Puy, Pe) Bap Ro), Ry ©F Rpg) &1

(PETETE S99 AT Fefw <=1 |
(iv) HCl 99 @ I ALRG-F I
T5Fe T4 |
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(b) (i)

(@)

(iti)

B11F0 0017

Write the quantum mechanical
theory of Raman effect. What do
you mean by Raman shift?
Explain the conditions under

which Stokes and anti-stokes lines
2+1+2=5
T UeiE [REE (@RISR

gl il | T RS 3 & qoe @
& g Ber Ok «f5-2ey @z
2/ #AIfR 211 7=t |

are observed.

Explain why Hj is Raman active

whereas microwave and infrared

inactive. 3
H, 996l o4 Afen e wizwme a
e g [ae

Explain why at low temperature,
the intensity of Stokes lines are
greater than anti-stokes lines.

2
= Tasere 2a% @ el @SBy
@ArelE @ e g = |

12

() (1)

(1)
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Write the mechanism of the
H, — Cb photochemical reaction.
Prove that the rate of formation of
HCl is directly proportional to the
intensity of the absorbed radiation.
2+3=5

H, — Cl, STEAR-IPIERS R
FeemRf¥ B | el 1 3 HCL S
2 cefie e St AT

What is photochemical
equilibrium ? Derive an expression
for photoequilibrium constant for
a first order reaction in which the
forward reaction is photochemical
and backward reaction is thermal.
2+3=5

meiﬁﬁﬁﬁ@g <5l
sials e e T R SieEs-
WWWW@%‘G&'
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(ii)
(iii)
B11F0 0017

Discuss how IR Spectroscopy can
be used to distinguish between
ethanol and dimethyl ether.
Explain the reason for the

differences in their Spectra. 3
2R Ol BRI B2 R
G B AYTS S 2T 37 A7

aeﬁwwﬁﬁaaﬁsmmﬁqu
i 4 |

Define ‘auxochrome’, What do you
mean by red shift ang blue shift
of absorption maxima ? 1+1=2

ST L T2 L7 261 iy
s e R B o g

In the pure rotationg] Spectra of

14NO and ISNO, the first lines
appear at 3-4em-1 gpqg 3-2815cm-
! respectively. If the atomic masses
of N and 150 gre 14-004 amy and

159994 amu, Tespectively. Find

the atomic mass of 15y 5

14
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140 e 1SN0 L <A GEHibe

Pl (@G T 3-4em ! UIE
3.0815¢m1® (AR [ N W%
1507 SR ©F @6 14-004 amu
i 15:9994 amu T SN AR

o Fdg 4|
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