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Before answering the question-paper candidates

should ensure that they have been supplied to correct

and complete question-paper. No complaint, in this

regard, will be entertained after the examination.

Note : Attempt Five questions in all, selecting at

least one question from each Unit. Use of

scientific calculator is permitted. However,

the use of programmable calculator and

mobiles is prohibited. Use of shock tables
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Unit IV

7. Define and explain the importance of De-Laval

nozzle. Explain the flow through de-Laval

nozzle for different back pressure conditions

with the help of neat sketches. How area ratio

affects de-Laval nozzle flow ? 3,8,4

8. Derive the velocity potential equation and

linearize it. 15
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is permitted. Make suitable assumptions

wherever necessary and state them clearly.

Unit I

1. What do you understand by Kutta-Juokowaski

transformation ? Transform a circle into a

cambered airfoil using Kutta-Juokowaski

transformation. Calculate the theoretical lift

coefficient of a Juokowasky airfoil having

thickness ratio of 0.2 and camber of 3%, set

at 3º incidence in a two-dimensional irrotational

flow. 2,8,5

2. Consider an NACA airfoil whose mean camber

line is given by :

y/c = 0.2[0.7(x/c) – (x/c)2] for 0  (x/c)  0.4

y/c = 0.1[0.3 – 0.7(x/c) – (x/c)2]

for 0.4  (x/c)  1

Calculate :

(a) the angle of attack at zero lift

(b) the moment coefficient about quarter chord

(c) the lift coefficient when  = 4º

(d) location of centre of pressure in terms of

kcp/c at  = 4º 4,4,4,3

Unit II

3. (a) Derive the expression for induced drag

coefficient for the wing having elliptical

planform. 10

(b) Write a note on ‘Lifting Surface theory’.

5

4. Write notes on the following : 5,5,5

(i) Formation flying

(ii) Drag Polar

(iii) Helmholtz theorems.

Unit III

5. A flat plate is kept at 20º angle of attack to a

supersonic stream at Mach 2.5. Solve the flow

field around the plate and determine the

inclination of slipstream to the freestream

direction using shock-expansion theory. 15

6. Write notes on the following : 5,4,6

(i) Polhamus theory

(ii) Expansion waves

(iii) HAA Aerodynamics.
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