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SECTION A  

S. No.  Marks CO 

Q1. Discuss various properties of hypersonic flow. 5 CO1 

Q2. List the parameters which determines the strength of a shock wave. 5 CO2 

Q3. “Stagnation pressure remains constant across an expansion fan” 

Whether the above sentence is true or false. Give reason for your answer. 
5 CO3 

Q4. Discuss about small perturbation theory and its advantages. 5 CO4 

Q5. Discuss the limitations of linearized velocity potential equation. 5 CO4 

Q6. Define critical Mach number. What is the value of critical Mach number for a flat plate 

at zero angle of attack? 
5 CO5 

SECTION B  

Q7. Discuss on the severity of aerothermodynamics effects on a hypersonic vehicles and 

discuss about its control methods. 
10 CO1 

Q8 Consider the flow over a 22.2◦ half-angle wedge. If the Mach number, pressure and 

temperature upstream of the shock wave are 2.5, 1 atm, and 300 K respectively, then 

calculate the wave angle and corresponding flow properties downstream of shock 

wave. 

10 CO2 

Q9 Consider a flow with pressure and temperature of 1 atm and 288 K. A Pitot tube is 

inserted into this flow and measures a pressure of 1.555 atm. What is the velocity of 

the flow? 
10 CO2 

Q10 Consider the supersonic flow over an expansion corner. The deflection angle θ = 

23.380. If the flow upstream of the corner is given by M1 = 2, P1 = 0.7 atm and T1 = 

350 K, then calculate M2, P2, T2, ρ2, P0,2, and T0,2 downstream of the corner. Also, 

obtain the angles the forward and rearward Mach lines make with respect to the 

upstream direction. 

10 CO3 

Q11 Derive velocity potential equation for compressible flow. 10 CO4 

SECTION-C 

Q 12 Consider a diamond-wedge airfoil with a half-angle ε = 10◦. The airfoil is at an angle 

of attack α = 15◦ to a Mach 3 freestream. Calculate the lift and wave-drag coefficients 

for the airfoil. 
20 CO5 
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