
                                                                  QUESTION#1 

 

Answer:  

The Gibbs free energy in terms of chemical potential: 

The following is the relation between the Gibbs free energy and the chemical potential  

 
  

 And using these relations  
 

GA
#soln = nAµA, GB

#soln = nBµB, etc. 

and, dividing by nA, nB, etc. 

GA
#soln = µA = µo

A + RT ln XA,  

nA 

GB
#soln = µB = µo

B + RT ln XB   

  Showing that     

 

 

                                                           

 



 

                                                                            QUESTION# 2 

Answer: 

 
 

 

 

 

                                                              QUESTION # 3  

Answer: 

  At a given temperature the order of the translational partition function assuming volume and 

temperature are identical is  

             

                                   H2,< HD < D2 

 

So the H2 has the largest transitional potential value and almost same is in the case of  partition 

function at a given temperature. 

 

 

 

 

                                                           

 



                                                                QUESTION # 4 

 

 

 Answer: 

Expression for the enthalpy of  vdW gas 

 

ΔH=−μCpΔP+CpΔTΔH = −μCpΔP+CpΔT 
Since for VDW gas 
 μCp=2aRT−bμCp=2aRT−b 
 
The equation for ΔH 

 
ΔH for a van der Waals gas should be: 
 

 

 

 
        

 

                                      

 

 

                                                  QUESTION# 5 

Answer: 

(a) Many aerospace applications (compression and expansion) involve flow 
of gases (e.g., air) and we thus examine the entropy relations for ideal 
gas behavior. The starting point is form of the combined first and 
second law, 

 



For an ideal gas,  . Thus 

 

Using the equation of state for an ideal gas (  ), we can write the 
entropy change as an expression with only exact differentials: 

 

(a) 

 
 

We can think of Equation (a) as relating the fractional change in temperature 

to the fractional change of volume, with scale factors  and  ; if the volume 
increases without a proportionate decrease in temperature (as in the case of 
an adiabatic free expansion), then  increases. Integrating Equation (a) 
between two states ``1'' and ``2'': 

 

For a perfect gas with constant specific heats 

 

In non-dimensional form (using  ) 

 

(b) 

 
 

Equation b is in terms of specific quantities. For  moles of gas, 



 
This expression gives entropy change in terms of temperature and volume. 
We can develop an alternative form in terms of pressure and volume, which 
allows us to examine an assumption we have used. The ideal gas equation of 
state can be written as 

 
Taking differentials of both sides yields 

 
Using the above equation in Eq. (a), and making use of the 

relations  ;  , we find 

 
or 

 
Integrating between two states 1 and 2 

 

(c) 

The above equation is the entropy equation of ideal gas  



  



 




