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Note: Answer any FI VE full questlons, choosmg
S ONE full questzon Jrom each module."
5 Module-1
£ 1 a.  Derive an expression for tailw “‘ontrlbutlon for the static longitudmal stability of an airplane.
3 D (08 Marks)
b b.
=
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Important Note : 1. On completing your answers, compulsorily draw diagonal cross lines on the remaining blank pages.

2. Any revealing of identification, appeal to evaluator and /or equations written eg, 42+8

2 a
b.
3 a
b.
4 a
b.
5 a
b.

Where a is the fuselage reference line angle of attack in degrees and wf means wing —
fuselage. % .

= 178m’ ;. by=359m; 1, =5m; Xogro =017 ARy=7.3;
Clg p =007/deg;  iw=20°;  Cp =026
Estimate the horizontal tail are and tail incidence an, le, &, so that the complete airplane has
the following pitching moment characteristics C g’"f”{ =0.15-0.025a. .
W

Where o is in degrees and wﬂ 1s the wing- fuselage horizontal tail contrlbutlon Assume the
following with regard to the horizontal tail;

4=1475m; m=1; AR =485 CL‘OLt =0.073/deg . (08 Marks)

Write the expression for stlck-ﬂxed neutral point and discuss the CG range on the aircraft,

(08 Marks)

Derive the equation for elevatgpangle verses equlhbrlum lift co-efficient. (08 Marks)
‘ ; Module-2

. Explain hinge moment parameters. (08 Marks)

Derive the equatini for stick free Neutral points. (08 Marks)

Briefly explain the requirements for directional control and obtain the expression for rudder

control effectiveness, Cng (10 Marks)

1

What is meant by ‘Ruddergg ock’ ‘Dorsal fin” and ‘Weather cocking effect’? (06 Marks)
: Module-3

Explain Dihedral effect. (06 Marks)

Explain the effect of wing sweep, flaps and power on Dihedral effect with neat diagram.
(10 Marks)
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OR LN Y
Obtain a relationship to rate of roll for a given stick force varies inversely with the density of
the air and with the velocity, V and also inversely with the span to the fourth power.

(08 Marks)

Define longitudinal dynamic stability of alrplane and plot the types of mode of motion and

discuss about phugoid and short period motion: gk, (08 Marks)
Module-4

Derive Rigid body equations of motion. _ (10 Marks)

Briefly explain gravitational and thrust forces. (06 Marks)

OR -

Derive the derivatives due to the pitching velocity." (08 Marks)

Derive the derlvatlves due to the change in forward speed (08 Marks)
Module-S

Explain Routh s criterion and determine whether the characterlstm equations given below
have stable or unstable roots : '

B L6210 +8=0

203 + 402 +40+12=0. « EoCh (08 Marks)
Explain dutch roll and spiral instability with relevant sketches. (08 Marks)

) OR
Write short notes on the following :
Flying qualities.

Cooper — Harper scale

Wind shear A
Auto-rot,é‘gipn and spin. My (16 Marks)
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