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SECTION A (4x5 =20 Marks)

S. No. Marks CO
Q 1  Define the following Terms: Aerodynamics Center, Center of Pressure, Neutral axis,

Elastic Axis and Spring coefficient.
5 CO1

Q 2 (a) What  happens  to  the  response  of  an  un-damped  system  at  resonance?
Explain.

(b) Is  the frequency of  the damped free vibration  smaller  or greater  than the
natural frequency of the system? Give your answer with proper reason.

5 CO1

Q 3 Explain FIVE methods for Prevention of Aeroelastic Instabilities. 5 CO2

Q 4 What do you mean by the term Buffeting? Explain the major effects of buffeting. 5 CO2
SECTION B (10 x 4 = 40 marks)

Q 5 What do you mean by Aero-Elasticity? With the help of collar’s triangle Define the
term Static and Dynamic Aero-Elasticity. 10 CO3

Q 6 What are the Aero-Elastic effects in the failure of Tacoma Narrow Bridge? How to
reduce these effects? Explain in details.

10 CO4

Q 7 Consider a 2-D wing with aileron attached as shown in figure below. Derive and
obtain the expression of aileron reversal speed.

10 CO4



Q8 Define the term Inertial coupling, Aerodynamic coupling and Elastic coupling. How
can you overcome the problem of Inertial coupling?

Or

What do you mean by Classical Flutter, Stall Flutter and Aileron buzz? Also explain
how to prevent the Aileron Buzz.

10 CO3

SECTION-C (20 x 2 = 40 Marks)

Q 9 The rectangular wing as shown in figure below has a constant torsional rigidity GJ
and an aileron of constant chord. The aerodynamic centre of the wing is at a constant
distance “ec” ahead of the flexural axis while the additional lift due to operation of
the aileron acts along a line a distance “hc” aft of the flexural axis, the local two-
dimensional lift-curve slopes are a1 for wing and a2 for aileron deflection. Using strip
theory and considering only the lift  due to the change of  incidence  arising from
aileron movement. Show that the aileron reversal speed is given by

20 CO4

Q10 Write shot notes on the following: (4x5 = 20 Marks)

I. Swept wing divergence.
II. Control effectiveness and reversal.

20 CO2,
CO3



III. Control surface flutter.
IV. Aero-Thermoelasticity.
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