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Q.1(a) Draw a free-body diagram of the thrust chamber assembly of a liquid propellant 

rocket and derive thrust equation when Pe=Pa.  
[5] 1 3 

Q.1(b) How would you determine the optimal mixture ratio of a liquid propellant rocket 
engine? Which factors could cause a shift away from the optimal mixture ratio? 

[5] 1 4 

     
     

Q.2(a) Explain sloshing with the help of spring-mass and pendulum analogies. [5] 2,3 4 
Q.2(b) Provide a one-equation method to estimate the peak pressure reached after fluid 

hammer in a propellant feedline. 
[5] 2 5 

     
     

Q.3(a) Explain the physical meaning of L* obtained for the combustion chamber of a LPRE. [5] 2 4 
Q.3(b) State the required design data for a Helium based pressurization system. [5] 2 5 

     
     

Q.4(a) Prove that the requirements of insulation for LH2 are more stringent that LO2 with the 
help of simple estimates. 

[5] 3 5 

Q.4(b) Draw a generalized phase diagram and show possible steps that could allow production 
of densified cryogenic propellants. 

[5] 3 5 

     
     

Q.5(a) Demonstrate the possible methods of interpreting regression rate data in time and 
space dependent terms. 

[5] 4 5 

Q.5(b) Draw the profiles of temperatures and concentrations of solid fuel and gaseous oxidizer 
for a hybrid rocket motor employing a gasifying fuel. 

[5] 4 3 
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