50, will be treated as malpractice.
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Aircraft Stability and Control

Max. Marks: 80

Symmetry. ; (04 Marks)
Define stick-fixed neutral point and static margin. Derive an expression for stick fixed
neutral point and discuss the effect of CG shift on pitching moment. (12 Marks)

Define static longitudin: b (04 Marks)
Consider the wing-body contribution of an airplane, the area and chord of the wing are
0.1m* and 0.1m respectively. Now assume that horizontal tail is added to this model. The
distance from the airplane’s C.G to tail aergdynamic center 1s 0.17m, tail area is 0.02m?,
tail-setting angle is 2.7°, tail slope is 0.1/degree and from experimental measurement

€ =0; ;_363: 035 If oo =7.88°, calculate CMcg for the Airplane model.
Wher,eﬁ,;‘;; ; -
Take, CMacub =-0.032,

Moment arm = 0.11
Wing life slope = 0.08

Geometric angle of attack= -1.5° (12 Marks)
Briefly discuss on. cgfator hinge momeﬁt parameter with sul ble sketch and equations.

‘ (08 Marks)
Briefly explain about Aerodynamic b (08 Marks)

Deﬁne:»Ru,dder lock, Dorsalwf'ih lain them with proper advantages and

1 a
b.

2 a
b.

3 a
b.
4 a ;
disadvantages. (08 Marks)
b. Briefly explain about engine inoperative condition, weather cocking effect of an
_airplane with neat sketch (08 Marks)
5 a Define dihedral angleand dihedral effect with neat sketch. (06 Marks)
b. Explain methods of Aileron Balancing with neat sketch. (10 Marks)

6 a

b.
7 a
b.

Define longi;ﬁ nal dynamic stability of aircraft and plot types of modes of motion and
discuss on phugoid and short period motion. (10 Marks)

Obtain relation for roll comzrol power (CL8 ) (06 Marks)

Derive equation of ~motion of rigid body airplane’s orientation and position under
gravitational and thrust forces. (10 Marks)
Obtain derivati ves due to change in forward speed. (06 Marks)
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Obtain the derivatives due to the time rate of change of angl 'éttack of an airplane.

(10 Marks)
Obtain the derivative due to rolling rate. (06 Marks)
Define Handling qualities and Cooper-Harper rating s (08 Marks)
Briefly discuss on the Spiral Roll and Dutch Rol otions with neat sketch. (08 Marks)

Draw a neat flow chart of the Cooper-Héﬁp_} rating scale and discu":‘;gﬂ_how a pilot assigns
handling qualities level for an airplane orming a specified task us g the rating scale.

L S % (10 Marks)
Briefly explain about Auto-rotation and spin recovery with neat sketch. (06 Marks)

2 o0f2




