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Semester B.E. Degree Examination, June/July 2023
Aircraft Stability and Gontrol

Sev

3 hrs. Max. Marks: 100

Note: Answer any FIVE full questions, choosing ONE full questionfrom each module.
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3a.

b

Derive an expression fbr wing cohtribution t+l for the longitudinal static stabitity ot'an
L dC, l*

airplane and discuss the significance of C.G. position with respect to the wing aerodynamic

. Module-l
Explain Longituclinal Static Stability unO irt ..it".ia to achieve it.

Module-3
Briefly explain the requirernents for direction control and obtain the expression
control e llbct iveness.

Obtain an expression for lateral control power.

OR
Explain the eflbct of wing sweep, flaps and power on dihedral effect.
Obtain the relation for Aileron Control Forces.

(I0 Marks)

(10 Marks)
(10 Marks)

for rudder
(10 Marks)
(10 Marks)

(10 Marks)
(I0 Marks)

(10 Marks)
(10 Marks)

2a.

t)

center (10 Marks)

OR
Define Stick - Fixed neutral point and static margin. Derive an expression for stick fixcd
neutral point and discuss the effect of C.G shift on pitching moment. (10 Marks)
Derive the expression for elevator control power. (10 Marks)

IVIodule-2
With a help ol'diagram and expression, explain the control
and aerodynamic center.

surl'ace floating charactcristics

Derive the estirnation ol'hinge moment parameters in stick - liee conditions.

OR
Derive the equation for stick - fiee neutral point. And also show the difference bctwccn
stick * fiee and stick flxed neutral point. (10 Marks)
Derive Stick force gradient in an unaccelerated flight conditions. (10 Marks)

5a.

b.

6a.
b.

7a.
b.

Module-4
Derive the equation for motion of a rigid body. (10 Marks)
Starting with X - fbrce equation , use the small disturbance theory to detcrminc thc
linearized force equation. Assume a steady level flight for the reference flight condition.

(10 Marks)

OR
{l a. f)erive the derivatives due tb change in {brward speed.

b. Derive the derivatives due to time rate of c\ange of angle of attack.
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uvith a neat sketch. (ls Marke)
(10 Marks)

rglretches-. (10 Marks)

(10 Marks)
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