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Q.CODE: Z1017 
Answer Question No.1 which is compulsory and any five from the rest. 

The figures in the right hand margin indicate marks. 
  
Q1  Answer the following questions(any ten) (2 x 10) 

 a) What do you mean by state of a system?  
 b) What are the parameters required to define a system of known 

composition? 
 

 c) What do you mean by standard state of a system?  

 d) What is activation energy  
 e) What is internal energy?  
 f) What  is  the  equilibrium  constant  for  the  reaction  PCl5  =  PCl3  + 

Cl2(g) in terms of activity and partial pressure. 

 

 g) Distinguish between Activity and Fugacity.  
 h) What do you mean by thermodynamic equilibrium?  
 i) State 2nd law of thermodynamics  
 j) Differentiate between order and molecularity of a reaction.  
 k) What is the relation between internal energy, heat and work?  
 l) What is Zeroeth law of thermodynamics?  
 m)   

Q2 a) Differentiate between extensive and intensive property (2) 
 b) What is an ideal solution? Explain the important characteristics of 

an ideal solution in terms of: 
i. Thermodynamic chemical potential 
ii. Enthalpy and 
iii. Entropy increase of a component 

(8) 

    
Q3 a) The  reduction  of  iron  oxide  in  the  blast  furnace 

proceeds according to the following reactions: 

  3Fe2O3 + CO = 2Fe3O4 + CO2 ; 

   ∆Ho
298 = -12.7 k.cal 

  Fe3O4 + CO = 3FeO + CO2 ; 

   ∆Ho
298 = + 9.8k.cal 

  FeO + CO = Fe + CO2 ; 

   ∆Ho
298 = -4.4k.cal 

Calculate ∆Ho
298 for the reaction  

  Fe2O3 + 3CO = 2Fe + 3CO2 

 

(5) 
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 b) Discuss Johnson-Mehl equation 

        OR 

Find  the  increase  in  molar  entropy  of  copper  when  it  is  heated  from 
127oC  to  927oC.    The  molar  Sp.Heat  of  copper  is  given  by  Cp  = 
6.2+0.0017T 

(5) 

    

Q4 a) What do you mean by fugacity? From P-V isotherm how departure 
from fugacity is explained. 

(5) 

 b) What is chemical potential? Derive Gibb’s Duhem relations.  (5) 

    

Q5 a) 
Derive Gibbs Helmholtz equation  







T

TG )/(
P =   -∆H/T2 

OR 

What  do  you  mean  by  chemical  potential?  Discuss  relation  between 
integral and partial molar properties. 

(5) 

 b) The latent  heat  of  fusion  of ice  at  OoC  is  1440  calories  and  the  heat 
capacity of ice and water are 8.7 and 80 calories per mole. Calculate 
the change in Gibbs potential in the freezing of a mol of water at -20oC. 

OR 

Find the enthalpy change for the reaction <CaO> +(CO2) = <CaCO3> 
at  600oC. 
The values of ∆Ho

F at 298 K for <CaO>, (CO2) and <CaCO3> (in  
kJ/mole) are -634.3, -393.5 and -1206.7 respectively. 
Cp <CaCO3> = 104.516 + (21.924 x 10-3 T) –(25.945 x 105T-

2)J/gm.mol.K 
Cp (CO2) = 44.141 +(9.037x10

-3 
T) – (8.535 x105T-2) J/gm.mol.K 

Cp<CaO> = 49.622 + (4.519x10-3T)-(6.945x 105T-2) J/gm.mol.K 
 

(5) 

    
Q6 a) Calculate  the  standard  entropy  of  solid  copper  at  1063oC  from  the 

following data: 
So

300,<Cu> = 8.0 Cal/deg/mole 
Cp,<Cu) = 5.41 +1.50x10-3 T Cal/deg/mole 

(5) 

 b) What do you mean by regular solution? Derive partial molar enthalpy 
of mixing. 

(5) 

    
Q7  Decrease in free energy gives maximum work and decrease in Gibb’s 

Potential during isothermal, isobaric process gives network, Justify.  

(10) 

    
Q8  Write short answer on any TWO: (5 x 2) 

 a) Ellingham-Richardson diagram  

 b) Excess function  
 c) Thermodynamic equation of state.  
 d) Roult’s law for ideal solutions.  
 e) Significance of first law of thermodynamics  
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