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Part- I 

Q1  Only Short Answer Type Questions (Answer All-10) (2 x 10) 
 a) Derive an expression for velocity of sound on terms of specific heats and local 

temperature in air medium from one dimensional continuity, momentum and energy 
equations. 

 

 b) Determine why a converging diverging configuration is required for the acceleration of 
flow from subsonic to supersonic conditions. 

 

 c) Why shocks cannot occur in subsonic flows?  
 d) Write the difference between normal and oblique shocks.  
 e) What are sonic barrier and sonic boom?  
 f) State the transonic area rule.  
 g) Bring out two important differences between Rayleigh Flow and Fanno Flow.  
 h) Illustrate Prandtl-Meyer expansion round a convex corner with a neat sketch.  
 i) How an attached shock wave to solid body like wedge is detached?  
 j) State the drag divergence Mach number.  
    
  Part- II  

Q2  Only Focused-Short Answer Type Questions-  (Answer Any Eight out of Twelve) (6 x 8) 
 a) Develop an expression for choked mass flow rate through a converging diverging 

nozzle in terms of total pressure, total temperature and throat area. 
 

 b) What are the flow losses that are suffered by a compressible flow in variable area 
ducts? How does the back pressure affect the losses? 

 

 c) Explain shock reflection from a solid boundary with a suitable sketch.  
 d) If a compression corner of angle 20 degree is allowed to encounter an uniform stream 

of supersonic flow at Mach 5, calculate the shock wave angle and pressure & Mach 
number behind the shock wave. 

 

 e) Air enters an isentropic diffuser with a Mach number of 3.6 and is decelerated to a 
Mach number of 2. The diffuser passes a flow of 15 kg/s. The initial static pressure and 
temperature of the air are 1.05 bar and 40°C. Assuming g = 1.4, calculate area, total 
pressure and total temperature at inlet and exit and static temperature and pressure at 
exit. 

 

 f) Justify that the strength of a normal shock in a perfect gas depends only on Mach 
number ahead of the shock. 

 

 g) Analyze the flows through a constant area duct for isentropic and adiabatic conditions.  
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 h) From Prandtl Equation prove that the Mach number behind normal shock is always 
less than one. 

 

 i) A uniform flow at Mach 1.5, static pressure of 90kPa and static temperature of 5°C 
passes over an expansion corner with wall inclination of 8°. Estimate the Mach 
number, Static pressure and static temperature downstream of the expansion fan. 

 

 j) Sketch the variation of area, velocity and pressure for isentropic flow through subsonic 
and supersonic nozzle. 

 

 k) Formulate the influence of airfoil and wing parameters on the performance of wings.  
 l) Explain the terms Mach cone, Mach angle, Zone of action and Zone of silence.  
    
  Part-III  
  Only Long Answer Type Questions (Answer Any Two out of Four)  

Q3  Air is flowing through an insulated duct. The inlet Mach number is 0.25. The friction 
factor 4f = 0.01. The diameter of duct is 15 cm.  
a) What length of pipe would give a 10 % loss in stagnation pressure? What is the 

Mach Number at this section? 
b) What is the % of loss in pressure from inlet to a section at which the Mach number 

is 0.8?  
c) What is the maximum length to reach chocking condition? 

(16) 

    
Q4  Analyze the performance characteristics of a convergent – divergent nozzle for 

different inlet and outlet conditions. 
(16) 

    
Q5  Air flows in a duct of square cross section of side 5 cm. The air enters at M = 3.0 and it 

is to leave at M = 2.0. Estimate the pipe length needed. Also obtain the extra length 
required to have Mach 1.0 at the exit. Assume the flow to be frictional and adiabatic. 
The friction factor is 0.003. 

(16) 

    
Q6  Describe about : (16) 

 a) Critical Mach number  
 b) Lift and Drag divergence  
 c) Characteristics of swept wing  
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