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IV-B.Tech I-Semester Supplementary Examinations, May, 2004

FLIGHT DYNAMICS

 (Aeronautical Engineering)

Time: 3 hours






Max. Marks: 80

Answer any FIVE questions

All questions carry equal marks

---

1.a)
Distinguish between the following:

(i) Equilibrium and stability.

(ii) Stability and controllability

(iii) Static stability and Dynamic stability 

   b)
Explain the  terms ‘Static margin’ and relaxed static stability

    c)
Why does an airplane have less stability during “stick free” than when stick is fixed?

2.a)
Define and explain the function of a FRISE aileron with the help of neat sketch.

b) 
What is the roll of a tab? Show one arrangement for operating a tab in a small 
airplane

c) 
How is spoiler control superior to aileron in roll?

d) 
Why airplane c.g. is not allowed to move too much forward.

3.

Explain the wing contribution towards the stability of an aircraft by deriving the 
relationship. How stability is affected by the vertical location of the wing. Show 
with the help of sketch.

4.

Given a rectangular wing of aspect ratio 6 and area of 600 sqft. The wing section 
employed is an NACA- 4412 airfoil with an aerodynamic center  at 0.24 c and 
Cmac= -0.088 . If the wing is balanced so that the c.g. lies on the wing chord but 6 
inch ahead of the a.c., calculate the lift coefficient for which the wing would be in 
equilibrium  
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. Is this lift coefficient useful? Is the equilibrium 
statically stable?



Calculate the position of the c.g. for equilibrium at G = 0.4. Is this equilibrium 
statically stable?

5.a)

Explain the strong cross coupling between lateral and directional motions of an 
airplane.

b) 
Establish that contribution to directional stability is also provided by sweep back 
of an airplane wing.
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6
What are stability derivatives and what is their importance.


Define the following stability derizatives and tell how they can be estimated
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7.a)
Discuss the response of an airplane to its lateral or aileron control to a step function aileron disturbance for single degree of freedom with the help of a sketch and equations involved.

b) 
Write a note on Autorotation and spin of an airplane, indicating the mechanism of 
spin and methods of coming out of spin.

8.
Write short notes on following:

a)
Stick force gradient and methods to improve it on ground as well as in air


b)
Trim Drag and methods to reduce it in large airplane.

c)
Rudder Lock.
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