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[Physical Chemistry]
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Note : Section ‘A’, containing 9 very short answer type
questions, is compulsory. Section ‘B’ consists of
short answer type questions and Section ‘C’
consists of long answer type questions. Section ‘A’
has to be solved first.

Section ‘A’

Answer the following very short answer type

questions in one or two sentences. 1 × 9 = 9

1. C-H 

Calculate the bond energy of C-H bond in methane

molecule.

2.
2

RT

a
b

() 

( )  = 0 ( )  > 0

( )  < 0 ( )

If 
2

RT

a
b  for real gases, then the value of Joule-

Thomson coefficient () is :

(a)  = 0 (b)  > 0

(c)  < 0 (d) None

3.

( ) F = C – P + 2 ( ) F = C – P – 1

( ) F = C – P + 3 ( ) F = C – P

Which equation represents the condensed phase law :

(a) F = C – P + 2 (b) F = C – P – 1

(c) F = C – P + 3 (d) F = C – P
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4.

Explain azeotropic mixture with suitable example.

5.

Write Clausius-Clapeyron equation.

6.

Give any two examples of three component system.

7.

Explain congruent and incongruent melting point.

8.

( ) ( ) 

( ) ( )

The intensity of light is measured by :

(a) Voltameter (b) Calorimeter

(c) Actinometer (d) Pyknometer

9.

Write Stark-Einstein principle in brief.

Section ‘B’

150-200 

Answer the following short answer type questions

with word limit 150-200. 2 × 5 = 10

1.

H2(g) + Br2(g)  2HBr(g)

H – H, Br – Br H – Br 

435, 192 364 

Calculate the enthalpy change for the reaction.

H2(g) + Br2(g)  2HBr(g)

Given that the bond energies of H – H, Br – Br and

H – Br are 435, 192 and 364 KJ mol–1 respectively.

Or

C + O2 CO2 H = – 97 Kcal

H2 + 
1

2
O2 H2O H = – 68 Kcal

C2H6 + 
15

2
O2 6CO2 + 3H2O H = – 783.4 Kcal

Calculate the potential energy of benzene by following

data :

C + O2 CO2 H = – 97 Kcal

H2 + 
1

2
O2 H2O H = – 68 Kcal
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C2H6 + 
15

2
O2 6CO2 + 3H2O H = – 783.4 Kcal

2.

Prove with the help of Carnot cycle that the total

work done in a cyclic process is equal to the net

absorbed energy.

Or

Write the significance and limitation of Nernst heat

theorem.

3.

Derive Van’t Hoff equation.

Or

G = – RT |n Kp

Starting from basic principles, derive the relationship:

G = – RT |n Kp

4.

Explain the following :

(a) Eutectic point          (b) Cryohydric point

Or

KI – H2O 

Draw a well-labelled phase diagram of KI – H2O

system.

5.

Write short note on photo electric cell.

Or
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Write short notes on :

(a) Uranyl Oxylate Actinometer

(b) Thermal and photo chemical reaction

Section ‘C’

300-350 

Answer the following long answer type questions

with word limit 300-350. 3 × 5 = 15

1. 25°C 

2( ) 2( )
1 1

H O
2 2g g  OH(g) H = 10.06 Kcal

H2(g)  2H H = 104.18 Kcal

O2(g)  2O(g) H = 118.32 Kcal

– OH O – H 

At 25°C enthalpy change in the following reaction is

as given :

2( ) 2( )
1 1

H O
2 2g g  OH(g) H = 10.06 Kcal

H2(g)  2H H = 104.18 Kcal

O2(g) 2O(g) H = 118.32 Kcal

Calculate the bond energy of O – H bond in – OH

group.

Or

Derive the Joule-Thomson coefficient for Ideal gas.

2.

G = 
( G)

H + T 
T p

     
Prove it :

G = 
( G)

H + T 
T p

     

Or

G

T p

 
   = – 5

Prove it :

G

T p

 
   = – 5
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3.

G = – RT |n Kp + RT |n Qp

For a gaseous reaction, derive the following

relationship :

G = – RT |n Kp + RT |n Qp

Or

Discuss chemical equilibrium in terms of free energy

change.

4.

Explain process of vacuum distillation in brief.

Or

Bi – Cd 

Discuss the phase diagram of Bi – Cd system and its

importance.

5.

Define adsorption and absorption coefficient.

Or

Define :

(a) Stark-Einstein law

(b) Beer law

d 

Code No. : BS-257Code No. : BS-257

P. T. O.


