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1. Choose the correct option from the following

questions : 1x5=5

(@) The species responsible for the
superacidity of SbFs— HSOyF system is

() HSOsF
(i) SbFs
(iii) HF
(iv) H,SO,F+
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(b) The complexes

(d)

[Pt(CN),]* and [NiCI,]*~ respectively
are

(i) Paramagnetic, Paramagnetic

(i) Diamagnetic, Diamagnetic

(iii) Paramagnetic, Diamagnetic

(iv) Diamagnetic, Paramagnetic
Which of the following species is
aromatic according to Huckel’s rule ?
(i) Cyclobutadiene

(ii) Cyclopentadienyl anion

(iii) Cyclooctatetraene

(iv) Cyclopentadienyl cation
According to Raoult’s law, the partial

vapour pressure of a component ip an
ideal solution is directly proportional

to :
(i) Its mole fraction in the vapour
phase

(i) Its mole fraction in the liquid
phase

(iii) Total pressure of the solution

(iv) Temperature of the system
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(e)

Consider this assertion-reason

statement :

Assertion (A) : Aniline does not

undergo Friedel-Craft alkylation easily.

Reason (R) : The diazonium salts of

aromatic amines are more stable than

those of aliphatic amines.

Which one of the following is correct ?

(i) Both (A) and (R) are true and (R)
is the correct explanation of (A).

(i) Both (A) and (R) are true and (R)
is not the correct explanation of
(A).

(iii) (A) is true, but (R) is false.

(iv) Both (A) and (R) are false.

Answer any five from the following
questions : 2x5=10

(@)

(b)

(c)

Predict which compound is more acidic,
H,SO, or H,SeO, and justify your
answer.

Taking overpotential into account show
that iron (Fe) is likely to be oxidized
rapidly to Fe?* by water at 25°C.
(Given Fe?*/Fe=0-44V [H;(P)= lbar
[Fe2*] = 1mol.)

State Raoult’s law and Henry’s law.
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(d) How alcohols can be prepared from
alkene ? Give equations only.

(e) Explain the physical significance of
fugacity.

() Why is cyclopentadiene (Kg=10719)
much more acidic than
1,3-cyclohexadiene ?

(g9 What are the limitations of Valence
Bond theory of co-ordination
compounds ?

(h) How can you distinguish between
aldehydes and ketones by oxidation
reactions ?

(i) How the nature of solvent affects the
rate of nucleophilic substitution
reaction ?

(i) Classify the following compounds as
aromatic, antiaromatic or non-
aromatic : Yox4=0

o0& &0
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3. Answer any four from the following
questions : 5x4=20

(a) In aqueous solution, arrange the
basicities of the following amines and
justify your answer : 2+3=5

Me, N, Me,NH, MeNH,, NH,

(b) Discuss the principle of redox titration.
Why HCl is not used in redox titration ?
d+1=5

(c) Explain why vapour pressure of a
solvent decreases when a non-volatile
solute is added. The vapour pressure
of pure benzene at 25°C is 100mm Hg.
When 2:0g of a non-volatile solute
(molar mass = 120g mol!) is dissolved
in 78-:0g benzene, calculate the vapour
pressure of the solution. 2+3=5

(d) () Find the A, B, C and D :

Yox4=2
cuoH i, o M3 p HCHO . HO =,
- dry ether major

(i) Find out the major products of

following reactions : 2
Hg (OAc),, H,0 BH,, THF

B ¢ — s A
NaBH, H,0,/OH"
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(ii) CHCl,
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(iijj) A molecule with 107 electrons in
a conjugated, cyclic and flat
system will be aromatic. 1

(State True or False)

Explain hybridization, geometry and

magnetic properties of [co(CcN )]~ on
the basis of Valence Bond theory.

Write one preparation reaction of PCC.
How PDC is advantageous OvVer PCC?
3+2=5

Discuss the dependence of partial
molar Gibbs free energy on mole
fraction in a binary mixture. Draw the
p-x diagram for ideal and non-ideal
mixtures. 3+2=5

Write the products of the following
reaction : 1x5=5

o
()  R-MgCl+ H) kH

HO'
— 7

OH

?
3KOH

(i) (i) H,NNH,

> ?

7

(ii)) NaOEt, A

w ( Y=o 2% .
O

Isopropyl alcohol

PbCOOOH
v — ?
CH,CL,

Answer -any one from the following
questions : ‘ 10x1=10

(a) () What is symbiosis? Explain the
following reactions in terms of
symbiosis : 1+2=3
R,SBF; + R0 — R,OBF; + R,S
R,0BH; + RyS —> RySBH3 + R,O

(i) What is proton sponge ? Give one
example. 2
(iij) Write the postulates of Valence
Bond theory of coordination
complexes. What are inner orbital
and outer orbital complexes ? Give
one example each. 3+2=5
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®) (1)

(i)

© )
(i)
(iii)

@ @
(@)

(i)
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Establish Rault’s law for a
completely miscible liquid pair.
Show graphically how the vapour
pressure of a completely miscible
liquid pair changes with the
composition of the mixture:

3+2=5
What do you mean by activity of
a substance ? Show that

G+G° +RTIna. 2+3=5

Derive Gibbs-Duhem Equation.
3
What are abnormal colligative
properties ? 2
How do you differentiate 1°, 2°, 3°
alcohols ? Give chemical reactions,

S
What are magic acids ? Give one
example. 1+1=2

Define levelling effect. How it helps
in discrimination of strength of

various acids ? 1+2=3
Write short notes on the following
topics : f(any two) . 2%x2=5

(i) Huckel’s rule

(i Benzyne mechanism

(iii) Oppenauer oxidation

(iv) Concept of chemical potential
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Answer either in English or in Assamese.

1. Answer the following questions : 1x5=5
©FE AT e ol 8

i) Which type of molecule shows pure
rotational spectra?

AR TR T R R e e

(i) Name a factor affecting population of
energy levels.

AEwIT TP FeiiRe T @B T AW
forali | |
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(iii)

()

(v)

Name one molecule that is IR inactive
but Raman active. )

<! IR g R = fdrm wig s Bt

What is meant by photosensitizer ?
Name a photosensitizer used in
photochemical reaction.

I @R T WA 2 Seeiis-Ivnne
RiFae IR (@ 96! I AT
I foradt

Which type of light source is commonly
used in Raman spectroscopy ?

LIS 99 CHAIGICHIAC (LI (12T
T IJ_TS W ?

2. Answer any five of the following questions :

2x5=10

wTe Al R fagea <Aisba Bed ot 8

()

What are auxochromes ? Give some

examples.

el Ree g Twizadl el |
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(@

(iii)

(iv)

(v)

vy

(vii)
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What is quantum yield ? Give the
causes of high and low quantum yield
of photochemical reaction.

FRIBN 2T 2 O% wis 7y @RISN Toq
IR |

Write mutual exclusion principle.

AT o NS o1 |

How does hydrogen bonding affect the
IR spectra ?

G TEA IAFER IR IR 8o @eRem
S (AT ?

Explain why polyenes show absorption
in the visible region ?

AITIRLE 7 PN Seets ool TR ?

What is selection rule of IR
spectroscopy ?

IR IfReeie ane faw B

Explain the reason for the colour of
nitro and azo compounds.

T S & (TN T8 @RIT TR Gt
|
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(viij) The incident light has a wavelength of
4358A and the scattered light is
observed at 4477A. Calculate the
Raman shift in em™L.

51 Eisife® IR TR 43584 =i RiFRe
IR RN 4477 A1 cm1 © I Figs aiela
4|

(ix) Calculate the energy associated with
(i) one quantum (ii) one Einstein. Given
that the wavelength of radiation is
75004 (h=662 x 1027erg sec,
c=3x 1019cm/sec,
1cal=4-184 x 107ergs).

(i) B PRI IS Sie® *Ife oI (i) <ot
iSRS Tibe = st 1 | RiRem
weeeitn s il Stz 750041

(h=662 x 10?7erg sec,

c=3x 1010¢cm/sec,

1cal=4-184 x 107ergs)

(x) Using IR spectra, how will you
distinguish between (i) ethanol and
ethanal (ii) acetone and acetic acid ?
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IR AR TITS ([T SN (i) 2T &
A (ii) oo T G163 Gfba e A1y
PR AfRAA?

3. Answer any four Qf the following questions :
5x4=20

o) At BIfRBIT Bes fordl ¢

() (@) Discuss the various factors
affecting the intensity of spectral

lines. 3
IfRAT ST deoife T IR
oA i

(b)) What is hypsochromic shift ?

A 2
R et Fres aw e
(i) Write short notes on : 2V,x2=5

5y (Bt foral 8

(a) Wave-particle duality
TRA-FAPR TToe!
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(b) Absorption cross-section and
Einstein coefficients

SRCNTY SFEN T BB 2!

(iii) (a). State basic principle of the
Woodward-Fieser rule. 2

TTRIG-Reviee e G e /e

(b) Calculate the A,,, for
1,3-butadiene using the Woodward-
Fieser rules. 3

TeRIG-RFpRT R e IR 1,3
ROBIGIZTT g, 7T 3591 |

(iv) Explain the Franck-Condon principle.
Discuss its significance in electronic
spectra with the help of a potential
energy diagram.

PG e T 1 | [Rex = Taifvas
RIS B FEIN I Oy ST 3 |

(v) Derive energy expression for vibrational
Raman spectra.

TGS T IR e AR Sopome
41
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‘C’"—T?:—s;

v) (@)

(b)

(vii) (a)

B11F0 0014

What are the different factors that
contribute to the width of spectral

lines ? 3
3T 2% el Q@R Ry sz
& e

Assume that a molecule undergoes
spectroscopic transition from
ground state to an excited state

- where its lifetime is 10%s.

Calculate approximate uncertainty
in excited state energy level and
width of the spectral line in Hz.

2

BT SR B SRR o Srefre SRl
dol (I TR I I <11 A
T'© Trefers ST WP 104 (o).
Trafere SR =& wirome o 3¢t
QAR &7 (H2)S 599 30

The infrared spectrum of an
organic compound with molecular
formula C;HsN shows prominent
bands at 3060cm-1, 2250cm™!,
1600cm-1, 1580cm™!, 1500cm-!,
1450cm™!, 750em™! and 700cm™!.
What should be the probable
structure of the compound ?

3
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(b)

<5} & (TR C;Hs N, THEs I
3060cm=1, 2250cm™!, 1600cm™1,
1580cm-1, 1500cm™!, 1450cm™i,
750cm™! §F 700cm-'s [(FME @@

_mummm%w

What is the change in the-
rotational constant B when
hydrogen is replaced by deuterium

in the hydrogen molecule ? 2

ARG PR [ &7 B sifiqeq
(TN 292

(viii) State the Beer-Lambert law. Write

Lambert law ?

mathematical form of Beer-Lambert

law. What are the limitations of Beer-

2+1+2=5

Rr-(eTID TaUO! et | Ree- et 7 NS
i o | - g SouiererTiR 192
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4.

O d

@)

@

B11F0 0014 9

Answer any one of the following questions :

10
fRgeict @bt opeiq BeR Tl 3

What do you mean by Raman effect ?
Explain Rayleigh scattering, Stokes and
anti-Stokes lines. Why Stokes lines are
more intensed than anti-Stokes lines ?

- 3+6+1=10
< oo Tt R ga e e Re, B (@1l
s Raa s bia Rall o 1 e
GBI [T QA% S| A2

(@) Explain how IR spectroscopy is
used for the elucidation of
molecular structure. Give suitable
examples. 5
@EWE IR TR el SIS
s W RMeE I A TS
Tarezd fam)

(b) What do you understand by
degrees of freedom ? Calculate and
explain diagrammatically the
different normal modes of vibration
of H,O molecule. 1+4=5




(i)

(iv)

Construct the Jablonski diagram
to illustrate the following concepts
of molecular emission spectroscopy-
(a) internal conversion (b) vibration
relaxation (c) intersystem crossing
(d) fluorescence (e) phosphorescence.

vﬁ$5ﬁhn€wﬁ%$ﬁ%wam(?wizamaaaﬁmwwm
w2 Rt (oemt% B oivw a—
(a) STSRER AT (b) T RReTo!
(c) TORRCEN TR (d) FEE (o) TLHIEE |

(a) Discuss the consequences of the
Born-Oppenheimer approximation
in molecular spectroscopy. 5

R CHAF PR oo
SN FAITET SIS B4 |

(b) 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 5

J. =
max \2heB 2
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o @—
s b T AR o7
s g O 4D T CHPT
7 (P e R ROPTS)
kT 1
Jmax = \DheB 2
_
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