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Model Question Paper 

Fourth Semester BE Degree Examination 

Aerodynamics 
Time: 3 Hours Max.Marks: 100 

Note: 1. Answer any FIVE full questions, choosing ONE full question from each module. 

2. M:Marks, L:RBT(Revised Bloom’s Taxonomy) level, C:Course outcomes. 

 

Module-1 M L C 

Q1 
a. Explain the stream function and velocity potential function for uniform flow and 

source flow. 
10 L2 CO1 

b. Explain the stream function and velocity potential function for doublet flow and 

vortex flow. 
10 L2 CO1 

OR 

 

Q2 

a. Explain the equation for lifting flow around a cylinder. 10 L2 CO1 

b. Explain about Magnus effect and D-Alembert Paradox. 10 L2 CO1 

Module-2 

 

Q3 

a. Apply conformal transformation, convert circle into symmetric aerofoil. 10 L3 CO2 

b. Derive the equation for lifting line theory with the application of camber aerofoil. 10 L3 CO2 

OR 

 

Q4 

a. Apply conformal transformation, convert circle into unsymmetric aerofoil. 10 L3 CO2 

b. Identify the anatomy of aerofoil with 4,5,6 digits of  NACA series. 10 L3 CO2 

Module–3 

Q5 

a. Inspect the vortex line, vortex sheet and horse shoe vortex. 10 L4 CO3 

b. Analyze the lifting line theory for finite wing and apply to elliptic wing distribution. 10 L4 CO3 

OR 

Q6 
a. Contrast the equation for Biot-Savart law with neat sketch of flow distribution. 10 L4 CO3 

b. Discover the effect of planform and aspect ratio of wing with neat sketch. 10 L4 CO3 

Module-4 

Q7 

a. Formulate the Rankine Hugonoit equation and explain with curve. 10 L3 CO4 

b.  Airflow at Mach number 4 and pressure 1 x 10
5
N/m

2
 is turned abruptly by a wall   into the 

flow with a turning angle of 20
0
. If the shock is reflected by another wall.  Determine the 

flow properties of Mach number, pressure, downstream of the shock. 

10 L3 CO4 

OR 

 

Q8 

a. Derive the equation for Prandt’l relation for normal shock. 10 L3 CO4 

b. The uniform supersonic stream with Mach 3, pressure 1 atm and temperature 288K 

encounters a compression corner, which deflects, the stream by an angle of 20
0
. Calculate 

the shock wave angle, P2, T2, M2, P02 and T02 behind the shock wave. 

10 L3 CO4 

Module-5 

 

Q9 

a. Explain a working principle of closed circuit supersonic wind tunnel with neat sketch. 10 L2 CO5 

b. Demonstrate with the neat sketch, working principle of interferometer technique in the 

Optical methods of Flow visualization techniques. 

10 L2 CO5 

OR 
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Q10 
a. Outline the principle of hypersonic wind tunnel with the neat sketch. 10 L2 CO5 

b. Extend with the neat sketch, working principle of six component balance in wind 

tunnel. 

10 L2 CO5 

-*****- 


