Important Note : 1. On completing your answers, compulsorily draw diagonal cross lines on the remaining blank pages.

50, will be treated as malpractice.

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

USN 10AE73
Seventh Semester B.E. Degree Examl%éﬁon, Dec.2018/Jan.2019
Aircraft Stablllty aﬁ% Control .
@ﬁﬁ%@m&%
Time: 3 hrs. LN, w M ax. Marks:100
Note: Answer any FIVE full questions, selecting
at least TWO questions from each part.
PART — A "
1 a. Using a neat sketch of the* f rees and moments actinggon an airplane in the plane of
symmetry, derive, in terms, of’ aerodynam1c coefficients,".
1) Total pitching mmnent equation (C,, )
i) Stability equation (d Crn/ d Cy). (10 Marks)
b. The rectangular y "ngwof an airplane has the followmg parameters: AR = 6, S = 600Sq ft,
=024C, and (C,,. )=-0.083. If the ,wmg is balanced so that the CG lies on the wing
chard but 6-inches ahead of the a.c calculat .the lift coefficient for which the wing would be
in equlhbnum (C = 0). Is the lift. coefﬁment useful? Is the equilibrium statically stable?
Calculate the posmon of the CG fg%frmf’"’hqulllbnum at Cr,_ 04 Is the equilibrium statically
stable? (10 Marks)
wf%
2 a. Define stick — fixed neutral.point and static mar,g}n*X . Derive an expresﬁ%fh *for stick — fixed
neutral point (N,) and dlsf SS ‘the effect of CG shiﬁon pltchmg moméfﬁ% (10 Marks)
b. (10 Marks)
3 a Bneﬂy discuss eievator hinge momen&mparameters and tri
b.
C.

4 a
b.
C.
5 a.
b.

ollowing angles of attack -
: &Y 50, 10° 15°
; (04 Marks)

Define SldeShp angle (B) and léa ving or yaw angle (y) and illustrate them with suitable
sketches for ‘Symmetric ﬂlght path and asymmetric flight path. Discuss the static directional
stability criteria with a neat sketch. (06 Marks)

Define rudder control power.(C, ) and derive an equation for it. (06 Marks)

Briefly discuss Rudder Lock and Dorsal Fin. - (08 Marks)
PART — B

Define Dihedral, angle and Dihedral Effect with suitable sketches. (04 Marks)

Discuss, with relevant equations, the contribution of wing, vertical trail, wing fuselage
interference, and wing — vertical tail interference to the dihedral effect. Write the equation
for the dihedral effect of the complete airplane. (06 Marks)
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With the help of a neat sketch, how roll ¢ ﬁ?%oml is achieved using th%mﬁ“ erons. Derive an
expression for the aileron control forces, durmg rolling maneuver, in the form.

b= —anCaGChSSal:l —2n —C—’i"—} %&W% (10 Marks)

hd

Y e )
Define dynamic long1tudma1é§@€%%hty Discuss with sultable swi?etches the phugoid and short
period modes of motion. ., ¢ v (06 Marks)
Derive an equation for@th%pure pitching motion f*‘“an airplane and discuss the angle of
attack time history for various damping ratios. (10 Marks)
Discuss the time g@%ﬁalf (Ty,) and the tlme 1swdouble (T2) with relevant sketches and
equations. ; i ' (04 Marks)

il

W
Obtain the %@aﬂves due to the p1tch1ng vek)c1ty C,, and C, (10 Marks)
Obtam tﬁx&denvatlves due to rolling rate C,, and Lo (10 Marks)

Brleﬂy dlSCLlSS the Spiral, Roll and. iutch Roll mot10n§ %ﬁh alrplane with neat sketches.

b A (06 Marks)
Define Handling Qualities, %Cooper Harper rating scale. Coay (04 Marks)
Draw a neat flow chart of the Cooper — Harper rating scale, and dlscussfhow a pilot assigns
Level 1, Level 2 and Level'3 handling quahti‘%sflevels for an a1rplan@ performing a specified
task using the rating seale. - (10 Marks)

2 0f2




