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,iffift *-Y *rrI a. Using a neat sketch of thea fffXp"r and moments acting6on an airplane in the plane of
-1-,- I -,-:. -- :-- r-,---, -n& ,!fl,- r -- - ---: - - - - rc, -: --,.-d". 

-
symmetry, derive, in tenlg of"aerodynamic coefficients; ,i) Total pitching ryWeht equation ( C.., ) fuH.,

ii) Stability eqlmtiffid C. / d Cr). * "* (r0 Marks)
b. The rectangularryiil$-of an airplane has the."&Jl6wingparameters: AR = 6, S = 600Sq ft,

Xu":0.24 C, alfid *"" ) = -0.088. If thoffi$is balanced so that the CG lies on the wingXu":0.24 C,, uf$ ** ) = -0.088. If thffffiqElls balanced so that the CG lies on the wing

chard but 61$.ehbs ahead of the a.c calculaiffi,{he lift coefficient for which the wing would be

in equiliMiirfiii'(C,.u= 0). Is the liftqreffcient useful? Is the equilibrium statically stable?

Calcxl#.g. the position of the CQ*ffiHquilibrium at Cs;ffi. Is the equilibrium statically
stable? 

'- q"wY 
""=\ 

- (to Marks)

2 a. Define stick - fixed neutra&.q"n *a static margiffi. * .^on@o, stict - fixed
neutral point (No) and dFWhe effect of CG rlJfttrr pitching momffi * (t0 Marks)

o. l-retrne elevator control W.Y/er (U,u" ) and derq%#a expresslon tgt rte (10 Marks)

3 a. Briefly discuss elp*riifor hinge momeryqqfr4rtteters and trin@l*with suitable sketches and
^ ^-- ^a: ^- ^ n ''" -.. 

-b t-.**1 .*/

b. Define elevator controlbffier (C,u" ) and der$@#a expression for it6
.::.. i::;,- WP \

equations. ;:..,*.#1.1*

Derive an eouati$n for elevator

sketches
ia$ff*g flngle (F) and lryetg or yaw angle (ry) and illustrate them with suitable
fof$$nmetric flight ppth and asymmetric flight path. Discuss the static directional

(06 Marks)
(06 Marks)

' (08 Marks)

stability criteria with a ne.q,&Htmtch.

b. Define rudder control p*dh,'(C,,,) and derive an equation for it.

c. Briefly discuss Rudder-Lodk and Dorsal Fin.

,.*; PART - B5 a. Define Dihedrg!ffigle and Dihedral Effect with suitable sketches. (04 Marks)
b. Discuss, with "tbl€vant equations, the confribution of wing, vertical trail, wing fuselage

interference, dird wing - vertical tail interference to the dihedral effect. Write the equation
ar rnryral effect of the complete airplane. (06 Marks)
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-ffi 4 dfue,q%-Y Y 'l6 a. Define dynamic longitudinatffi-ffity. Discuss with suitablg sTerches the phugoid and short
-^-:^l *^)^^ ^f -^r:^- 

. P* 4. "
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' . - 2, !t" I * && (ro Marks)p =_qS"C,cCh66"l r_znff I ry};, "h* "L Cnu J ..rft' .r"*

period modes ofmotion. $&o @ * . 
'l:,. (06 Marks)

b. Derive an equation fon.ffilure pitching motionpffiffiPairplane and discuss the angle of
attack time history for fafrus damping ratios. 1ffi" (10 Marks)

c. Discuss the time 6haif (Ty,) and the time isx.double (tz) with relevant sketches and
equations. *-*W d

rd ffi* # 
(o4Marks)

7 a. obtain thfr@matives due to the pitching v"eldcity : C*o and C,o (10 Marks)

b- obtamhqerivatives due to .,fTL3t -: 
c,o and cno 

_*#p 
(r0 Marks)

8 a. Brieflfficuss the Spiral, nofl #ffiukh Roll motionqffi airplane with neat sketches.

1*", pfl (06 Marks)
b. Define Handling QualitieE$lffil,Cooper- Harper re*pgs"afe fl*, iro M;.il;
c. Draw a neat flow chartpffhe Cooper - Harper patttrg scale, and discffi#how a pilot assigns

Level 1, Level 2 and,Le-%iP: handiing quatitr$jeveli for an airplard performing a speciied
task using the rating s@le. ee,,: ,mw=* (10 Marks)'\s * "P.rffiwsffib .*@* * 
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