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AT AR Note: Answer any FIVE full questlons, selecting
at least TWO questtons from each part.
8 PART A
g 1 a. Define longitudinal static stablllty and, derlve an expressmn for tall contrlbutlon (C, ) for
£ the static longitudinal stability of an airplane. - (10 Marks)
§ b. For the given general aviation axrplane data, determine the: contrlbutlon of the wing and tail
IS} to the Cp,, versus o curve. Assume standard sea-level atmospheric conditions.
¢ 9 W=2750N, V=176mls, X,=0295¢C
é"g Wing airfoil characteristics Tail airfoil sectlon
e C, =-0.116: " C,_=0.01/deg
?é’é‘o Cy, = 0.097/deg C,,,, 0
- — + ,‘
g9 oy, =5 i\ = —1 0°
g o % * 1
E % x"‘=0"256 4 CL» =3.91 rad’
ER= =1.0° ‘ :
‘g g Reference geometry: S = 184 m SH 43 m? = St, b 33 4 m, { = 16m c=57mn=1.
‘2 8 gy (10 Marks)
]
- g 2 a. Derive an expression for Elevator angle to Trlm and with the help of pitching moment
é% curves. How Elevator angle to Trim can be obtained? Y (10 Marks)
g5 b. Explain the effect of Elevator required for 1andmg and restrrctlon of forward limit of C.G.
2 Range. (10 Marks)
_‘5 T; . o W iy
Tg e 3 a. With a help of diagram and expresswn explam the control surface floating characteristics
Z 3 and aerodynamlc balance. ; (10 Marks)
g Y b. Derive an expression for stick force gradients in Unaccelerated Flight and also obtain the
Z g expressron for the slope of the stlck force versus speed curve. (10 Marks)
o=
é u;:f 4 a. Obtam an expression for: Rudder Control Effectiveness. (06 Marks)
; 5 b. ?Explam the contribution of Aircraft components to directional stability. (06 Marks)
S ¢.  Obtain an expres51on for the stability contrlbutlon of the vertical tail with a free rudder.
fgf 2 4 (08 Marks)
S  PART-B
é ) 5 a. Define Roll stability. ad (04 Marks)
S < b. For the following data of NAVION airplane, estimate the roll control power, C . Assume
RN
p that the wing and alleror} geometry areas b2 =167 m, A =0.54, ¢, =72m, ¢, = 3.9 m,
% yi=11.1 m, y, =16 m S =184 m’, C, =4 44/rad, © = 0.36. Consider for a tapered wing
=
*g the chord can be expressed as a function of y by the following relationship
o
= C=C, |1+ 7\’ 1 (08 Marks)
b/ 2,
& Descrlbe the coupling between rolling and yawing moments. (08 Marks)
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Develop the equations of longitudinal motion for airplane pure pitching condition. (12 Marks)

Write short notes on orientation and position of the airplan

Obtain the derivatives due to the pitching velocity.
Obtain the derivatives due to the Rolling Rate. :

Write short notes on the following:
Effect of wind shear

Flying qualities in pitch

Spiral, Rolling and Dutch roll mode
Roll-Pitch-Yaw Inertial Coupling.
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(20 Marks)



