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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 : (2x10) 

 a) Write continuity equation for a 1-D flow.  
 b) Estimate the velocity of sound in air which is at a pressure of 1.013x103 N/m2 

and density of 0.85kg/m3. 
 

 c) What is Prandtl relation for normal shocks? Explain its significance.  
 d) Distinguish between Mach lines and compression waves.  
 e) Write about transonic buffeting.  
 f) What is the maximum possible turning angle when a supersonic stream flows 

over an expansion corner? Give appropriate reason. 
 

 g) Explain aboutslip stream flow.  
 h) What is meant by Rayleigh flow?  
 i) What is drag divergence Mach number?  
 j) Distinguish between sonic barrier and sonic boom.  

Q2 a) Sketch the variation of area, velocity and pressure for isentropic flow through 
subsonicand supersonic nozzle. 

(5) 

 b) From the fundamentals, derive an expression for velocity of sound in air and 
show that it is proportional to the square root of absolute temperature of air. 

(5) 

    
Q3 a) Show that the strength of a normal shock in a perfect gas depends only on 

Mach number ahead of the shock. 
(5) 

 b) Derive the Area-Velocity-Mach number relation and explain its significance. (5) 
    

Q4 a) Explain briefly attached and detached oblique shock waves. (5) 
 b) Calculate the drag coefficient for a wedge with 290 half angle at Mach 4. 

Assume the base pressure be same as free stream pressure. 
(5) 

    
Q5 a) Explain comparison of pressure rise for wedge and cone of equal semi-angle. (5) 

 b) Using linear zed theory, calculate the lift and drag co-efficient for a flat at 
50angle of attack in a Mach 3 flow.  

(5) 

    
Q6 a) Write about sound barrier, swept wings at transonic speed. (5) 

 b) A pitot tube at the exit of a supersonic nozzle reads, 8.92X 104N/m2. If the 
reservoir pressure is 2.02 X 105N/m2calculate the area ratio of the nozzle (A 

e/A*).  

(5) 

    
Q7  Using small perturbation assumption, derive the linearized velocity potential 

equation for compressible flows past an airfoil and find out the pressure 
coefficient. What are the boundary conditions imposed to solve the problem 
numerically? 

(10) 

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

 a) Swept forward and backward wings  
 b) Shock polar  
 c) Supersonic area rule for fuselage design  
 d) Wake buffeting  
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