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Note :All questions are compulsory. Attempt one
question from each unit.

1 / Unit - 1

1.  
 

P.T.O.

[2]
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What is Joule-Thomson effect? Derive Joule-
Thomson coefficient for ideal gases.

 TVy-1 = K 

Derive the equation TVy-1 = K.

 HCl H - H 
Cl - Cl 443 KJ mol-1 
242 KJ mol-1 HCl 91 KJ
mol-1  

The bond energy of H - Hand Cl - Cl are 443 KJ
mol-1 and 242 KJ mol-1, respectively. The heat of
formation of HCl is - 91 KJ mol-1. Calculate the
bond energy of HCl.

 / OR

 
 

Calculate the maximum work done by ideal gas
during isothermal and adiabetic expansion.

  

i 



[3]

F- 3736

ii 

Differentiate between :

(i) Isothermal and adiabetic process

(ii) Exothermic and endothermic reactions

 298 K 1 mole 

 2

[log10 5 = 0.6989]

1 mole of an ideal gas was expanded from 5 bar
to 1 bar at 298 K. Calculate the work done if the
process was reversible expansion.

[log10 5 = 0.6989]

2 / Unit - 2

2.  T1  T2 
 

Derive an expression for the efficiency of heat en-
gine working between the temperatures T1 & T2.

P.T.O.
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2 2

1 1
v

T VS C ln Rln
T V 

Prove that  2 2

1 1
v

T VS C ln Rln
T V

 2.5 25oC 2 liter 
litre 
 

2.5 mole of an ideal gas expands from 2 litre to
20 litre at 25oC. Calculate the entropy change in
this process.

 / OR

 
P

G
G H T

T 

Pove that   
P

G
G H T

T

 S = K log W  2

Derive the equation   S = K log W

 0oC 100oC 
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108.5 KJ 



What would be the efficiency of a heat engine
working between the temperatures 0 oC to
100oC? Calculate the work done by the engine,
if 108.5 KJ heat is given to it.

3 / Unit - 3

3.   

Explain the phase diagram of water system.

 
 

Explain the one component system composed
of two phases with the help of phase diagram.

  

i 

ii 
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Differentiate between :

(i) Zeotropic and Azeotropic mixtures

(ii) Transition point and triple point

 / OR

       
 

Explain the distribution law along with its limita-
tions and thermodynamic derivation.

 
 

Explain three component system alongwith suit-
able example and diagram.

 25oC CCl4 H2O I2 
I2 0.34 gL-1 
CCl4  

The distribution coefficient of I2  in CCl4 and H2O
at 25oC is 85.5. If the solubility of I2 in water at
this temperature is 0.34 gL-1 , then find out the
solubility of I2 in CCl4.
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4.  

 

What do you understand from transport number?
How is it determined? Prove that the sum of trans-
port numbers of cations and anions is one.

 
 

Equivalent conductance and molar conductance
increase on increasing the diluton. Explain the
reason.

 
 

Explain the method to determine cell constant
and specific conductance of a conductivity cell.

 / OR

P.T.O.
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Explain the Kohraulsch's law and its applications.

 
 

What is Ostwald's dilution law ? Derive it and
write down its limitations.

 HCOOH CH3COOH 
2.1 × 10-4 1.8 × 10-5 
 

Dissociation constants for HCOOH and
CH3COOH are 2.1 × 10-4 and 1.8 × 10-5 , respec-
tively. Calculate the relative strength of these ac-
ids.

5 / Unit - 5

5.  
 

Write short notes on standard hydrogen electrode
and give its limitations.
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Explain the electrochemical series along with its
applications.

 
 

Derive an expression for electromative force
along with concentration cell.

 / OR

  

Derive the Handerson Hasel equation.

 
1 ( log )
2 w bpH pK pK C 

Prove that  
1 ( log )
2 w bpH pK pK C

 

1.10v 2 2Zn Cu Zn Cuƒ 

  25oC   
 [Antilog (0.20) = 1.585]

P.T.O.
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Electromotive force for Daneil cell is 1.10v.

                 2 2Zn Cu Zn Cuƒ
Calculate the equilibrium constant for this cell
at 25oC.   [Antilog (0.20) = 1.585]


