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[Use a separate Answer Book for each group]
Group—-A

[Attempt one guestion from each Unit]

Unit — | [5]

1. a) Write down expressions of Kp for the following reactions

i) N,(9)+3H,(9) =2NH,(9)
if)  CO(g) +Cl,(g) =COCl,(g)

And relate Kp with K¢ for these. [2x2]
b) Show that Kp = K¢ for Av=0. [1]
2. a) At400°C and at total pressure of 1-013x10° Nm 2, COCI,(g) is dissociated to the extent of 20%
as shown by the equation CoCl,(g) =CO(g)+Cl,(g) . Calculate Kp for this reaction. [3]
b) At equilibrium, free energy change is zero, but AG°=-RTInK, . Explain. [2]
Unit — 11 [5]
3. a) Write down the thermodynamic definition of entropy. [1]
b) Calculate the entropy change when a litre of one mole of a gas at 1 atm, 273 K is expanded
reversibly to 2 litres under isothermal condition. [2]
c¢) Comment whether the entropy change would be (i) greater (ii) less or (iii) the same if the process
mentioned in (b) in carried out irreversibly. [2]

4. a) The efficiency of a Carnot engine can be increased both by increasing the temperature of the
source or by lowering the temperature of the sink. Which of the two is more effective and why? [3]

b) Starting with the Clausius inequality show that the entropy of the universe increases forever. [2]
Group—-B
[Attempt one question from each Unit]
Unit— | [5]
5. a) Carry out the following conversions. [2x1-5]
NO, NO, NO,
» O— ) @— o)
O:N NO
NO,
b) Explain the following observation with mechanism. [2]
NHOH

_ Zn/NH CI/EtOH Zn/HCI
A Heat



10.

a) Arrange the following molecules with increasing order of basicity. [2]
i)  NHs, EtNH,, Et,NH, EtzN i) | | , EtoNH, [\j : Z/ \S
N N N
b) Predict the product with mechanism H 0 [2x1-5]
/ I\ i))KF>OhI_|CH B
Br,/KOH . it)Ph—CH,—Br
=— CONH NH 2 >
) 2 i) ii)H,N-NH,
cH, r
O
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a) Use concept of charge delocalisation by extended =hbonding to explain why RCO,H is more
acidic than ROH (pKa = 15) [2]
b) Show the product of the following reactions : [3]
o) 1
. ] , Con H,S0
i)  CH,CCl+ — i) @/ +CH,CH,CH,0H —122%
CH,
T |
i) CH,COCCH,+CH,CHCH,OH —»
Write structures of the organic products for the following reactions and give mechanism. [2+2+1]
a) (R)-CH,COOCH(CH,)CH,CH, +ag.NaOH —
b) (R)-CH,COOCH(CH,)CH,CH,+H,0" —
c) CyH,COOC,H,+NH, —
Group—-C
[Attempt any one guestion] [1x5]
a) Write the full name of EDTA, and its chemical formula. Why H4EDTA is not used in
quantitative chemical analysis. [1+1+2]
b) What is the oxidimetric equivalent weight of KH(IO3), [1]
a) Name one metal ion indicator in complexometric titration, write its chemical formula. [1+2]
b) Why KMnOQy is not used as primary standard substance? [2]
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