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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. All

questions carry equal marks.

(b) What do you mean by aerodynamic

balancing and weathercock stability of

an airplane ? 7

Unit IV

7. (a) Explain the following :

(i) Rudder Cock

(ii) Diheral effect

(iii) Control in roll

(iv) Directional stability. 8

(b) Explain the phenomenon of cross

coupling of lateral and directional effects

for an aircraft. 7

8. With the help of suitable diagrams, explain

the following terms :

(i) Roll and spiral modes

(ii) Dutch roll

(iii) Phagoid motion

(iv) Equation of motion to analyse dynamic

stability of an aircraft

(v) Stability derivatives used for dynamic

stability of an aircraft. 5
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Unit I

1. (a) Prove that in troposphere, ratio of

pressure is expressed in the following

form : 8
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where L = lapse rate, R = gas constant.

(b) Calculate the pressure and density at 10
km in the ISA. The pressure at sea level
is 101325 N/m2, the sea level temperature
is 288 K and lapse rate is 0.0065 k/m. 7

2. What do you mean by aerodeynamic centre
and centre of pressure of an airfoil ? Explain
the effect of span, aspect ratio, planform and
sweep on the aerodynamic characteristics of a
wing. 15

Unit II

3. An aircraft with drag force D is flying at a
true speed of ‘V’ m/sec. Prove that for
minimum requirement of power :
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where 0DC  = drag coeficient at zero angle of

attack

DC
i  = induced drag coefficient.

4. Explain and derive the expression for distance

required for an aircraft of mass ‘m’ to

accelerate to velocity V under the action of

constant force during take-off of an airplane.

Also derive the expression of distance during

landing of the airplane. 15

Unit III

5. (a) What do you understand by ‘Elevator

Hinge moment’ for static longigudinal

stability of an aircraft ? 7

(b) Explain the importance of neutral point

and static margin in stability of the

airplane. How stick fixed neutral point is

measured during flight of an aircraft ? 8

6. (a) Explain the term maneuver margin,

elevator angle per g and stick force per

g during maneuvering flight of an

aircraft ? 8
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