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Instructions : '

The question paper is divided into two sections. The candidates will be required to answer
Four compulsory Subjective questions from Section - A and four optional subjective
questions from Section - B. There shall be compulsory Four Subjective type questions, each
of 10 marks. In additional, there shall be 7 optional subjective questions in Section - B, of
which candidates will be required to answer only 4 subjective questions, each of 40 marks.
The optional questions shall be answered in the descriptive form.

©Ug — 37 / Section- A
1. 4o % {92 916 91 (emf) w1 Yo ol aRads & s oerg wnftm ifm) [10]
Establish the relationship between emf of the cell and free energy change.

2.  HTwares % agar frm sl sren S aur gae suEnT w) fife [10]

Discuss Ostwald-dilution law and give its applications.
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3. foreft 3y 1 IR wfsra €9 % fore foe @ Toit Y sraveekar BT 87 CO, 319 & foe
FrgTHeE GeTifer sheaHt hY o Hifs) [10]

What are the fundamental requirement of a molecule to be IR active? Calculate the
number-of expected fundamental vibrations for CO, molecule.

4. ShE@-wR sl H Bl waenw) sw sl § = a3 waw R s g e

10
Explain the mechanism of Friedel-Craft’s alkylation reaction. Which catalyst is u[sei
in this reaction. -
g - & / Section - B _
1. a) EAN fRM i 3uge Sgmeon afed a0 [10]
Explain the EAN rule with suitable examples.
b) aIERTEgH Tl B S v e TR auengv) [10]

Discuss geometrical and optical isomerism in octahedral complexes.

¢) e st () g SR g R ae S (2 o) T 6 (ef ) et % g
W T R | [10]
Derive the expression for magnetic moment (1) and calculate p for d° (high-spin)
and d® (low-spin) complexes. '

d) CFT g Igqwhes At #f d-sherhl o fares aogmgel [10]
Explain the spii:cting of d-orbitals in tetrahedral complexes using CFT.

2. a) S, lawu S, 2 sifufsmanet & franfafy i smen i) qun gt sifilemet & fog e

TRt ferfae) - [10]
Discuss the mechanism of S 1 and Sy2 reactions and write down the rate équation
for both the reactions.

b) E, B, sifufrarst i feafate e vt swemsul [10]
Explain the mechanism of E, and E, reactions with examples.

c)  Toohdl o sfiHeRor 3t seniieRer Sl TaATeThaT THEEY| [10]
Discuss the selectivity of chlorination and bromination of alkanes.

d) Uesia gg i Tpafaty awsms) [10]
Explain Aldol condensation mechanism.
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3. a) Trou-geugiecs guleul S 6| [20]
Derive the Gibbs-Helmholtz equation.
b) 208K w frfafiga arfurfire w1 daem fedis K =6.0x 10° 281 [20]

N,(g)+3H,(g)====2NH,(g)
) T TieE % St gitadd AG® bl o Shifse
iy wn AfufFn 208K R wawgd 27

For the reaction at 298K

N, (g)+3H, (g)===2NH,(g)

The equilibrium constant is K = 6.0 x 10°

i)  Calculate the standard Gibbs free energy change AG°.
11)  State whether the reaction is spontaneous at 298K.

4. a) srR-crd Frm gy [10]
Explain Beer-Lambert law.

b) wmﬁﬁ%ﬂﬁqﬁwﬁﬁmmﬁmmmm@ﬁmm

IEH T bl B 7 [10]
Which structural features may produce a bathochromic or a hypsochromic effect
in an organic compound?

¢) IR Cerenidt 3§ urt foemres o e w1 w=im 92 e s 27 [10]
Why water is not used as a solvent in IR spectroscopy?

d) R = At % fo geas- T w9 A, T4 i [10]

Predict A, of the following compounds based on Woodward-Fieser rules.

OO + Omeran=0)
5. a) % A iR fr FrfRan st w2 o

Zn(s)+ Cu® Zn*t +Cu(s)

fean mran 2 :EEZ“Z% J =-0.76V & EEC”% J = +0.34V

Find out whether the following reaction. [10]

Zn(s)+ Cu** Zn** + Cu(s)
18 feasible or not.

L]

E(an 4) =-0.76V & EECUZ é) =+0.34V
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b)

- BREH soiFere % fava & fie e wefetor sgem Y 0]
Derive Nernst equation for the potential of hydrogen electrode o
SIeT gohet Tertfén form =6t forftay o [10]
Write Debye-Huckel limiting law. ' : ,
pH-ATHR AR %1 g uaes) ' | [10]
Explain the principle of pH-metric titration. |
TS TF S 1 HEIU] f4Teivr Gy [10]
Explain conformational analysis of ethane and butane. _ '
fomg ol wew o ofm wemge) [10]

Differentiate between configuration and conformation of molecules.
I T e 31 % fopem waw % fore fommm (R) 1 (S) Faffa fifm) 0]
Assign configuration (R) or (8) to the Fischer projection of lactic acid as show

below :
COOH

aé—aatéa@gmsrﬁh%am (1-Br-2-C1) %WWWWWI [10]

Draw all possible conformation for the di-substituted cyclohexanes 1-Bi-2-Cl.

forelt stffsm <5 o Turer o1 wRenfva Hifve) wfseaor et § @ e 27 s
QTR shi FETIAT © Al St b1 frafor F§ frm s 2, e [20]

Define temperature coefficient of a chemical reaction. What is meant by the energy
of activation? Explain, how energy of activation is determined with the help of
Arrhenius equation. }

UV-SIeRREhidt § - § seieriies Sy anrd 81 5o & ? Rl doemmi 1 R
BRI THTET a1 38 SHoll & U2 A § =area Hifw) [20]
What are different types of electronic transitions possible in the UV-spectroscopy?

With the help of a diagram, show different transitions and arrange them inthe
decreasing order of energy.
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