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a. The wing fuselage pitching _ruWilf characteristics of a hffiring, single-engine, general

aviation airplane follow, atofl;ffith pertinent geometric d+ta : Cmcgwf : - 0.05 - 0.0035o

4t

ms mruehte .,1; *vssf

*"kM*'

S* = 178 m2, b*=35.9 m,',...AR* =7.3, Tw=5 m, Cr.., 
^=0.071deg,*wf

|:- . .i:ir:::i:;= ,

* 
"i'

Estimater4$&otizontal tail area andtail ihcidence angle, it, so that the complete airplane has

the fo$#fu.g pitching moment c.qifote;stics : C."*pO.tS-0.025cr, where o is in- ", fu,*" * &*.
degrees and wft is the wing ffisdlage tail contribrffi Assume l.rql4.75 m, I:1,degrees *a *n is the wing "frflsdlage tail contribffiflAssume 1.r,q14.75 m, I:1,-d * ':, -t*"
AR, =4.85, CL- =0.073/4ed. "t* ;r#'"se (l0Marks)

cr, - "'"'(1. e ' .*;t;rfu;* ffi31"
b. Derive expression forw.irySOntribution fortfubg$tudinal static s$bilityof an airplane.

,* i ^.d,..#* u:-,..,:*;*- oR "' : ^.,2 a. Derive the exproffiil for elevator con&lapbwer. 'qry.T. (10 Marks)
T ffiF"

b. At its forwar$m6st center of graviffisition is as foffi-: Cro"o= -0.20-0.035ct , whereAt its forwar$m6st center of graviffisition is as foffi': Cmcg -0.20- 0.035ct , where

o is in"@@es. Estimate tfr"pgftf the elevator t&i#"the airplane at the landing angle of
attacl@r&" and Flop etreffiffis parameter. Assude that the elevator angle is constrained

to+]O"'Snd -25". r,=16._T';ri, =43 -',sdftl#Iffi2,c:5.7 m, cr-or 3.91 rad-l, 11=1

*:' 0,. , *ffidule-2

3 a. With a heffi{diagram and expffiion, explain the control surface floating characteristics

and aerodynffii" bulun"". @ (10 Marks)

b. Derive the equation for sticffitee neutral point. (10 Marks)

#-P-i-,/ OR
4 a. Briefly explain thg. reqtrirements for direction control and obtain the expression for rudder

control effectiveap&;- (10 Marks)
," ,,,r1..

b. Obtain un .*pr"r*fon for stick force gradiert + = rcpvf \
* 

*ton for stick force 5,-*,-,,' dV - 
r:H v 

[A 
* Chur6,J

t = 43 m', S*{^84 ffi', C : 5.7 m,

t 0.24 Q.i32l 0.49 0.58 0.62

sc/s, 0.1 _0.2 0.3 0.4 0.5

**r-re'Z
and expTffiion, explain the control su

,.,,..."-itu.

I of2

(10 Marks)
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5 a. Explain the effect of wing sweep, flaps and power g:r.Sihddral effect. (10 Marks)
b. For the NAVION airplane, estimate ttre roll contplpow.., Cl*^ . Assume that the wing and

oa

aileron geometry are as ., a'=.t lio,"

7.2m, C1 -" 3;9 m, yr =11.1 m, yz;16m, S : 184 m2,
:rwtu'tg 

"gC, =4.44lrad.Cu/"=0.18m, r*0.ffi' ,* "*tclro atc ' %/

Take for tapered wing, C = C.l 1+l {;- lV l. ,u**.}' (06 Marks)-t**\72)) * **

c. Explain Dihedral effect. /q& 
-d* * -=*r (04 Marks)

;',tl:. i@ .'*","-
%,*"' oR 1=

6 a. Write short notes oirdiieron reversal and Adverse.taw effect. (10 Marks)a. Write short notes op"{ileron reversal and Advprse:'yaw effect.
b. Obtain the relaqiffi f.or'Lateral Control Powe!

*W

grse.'yaw ettbct. (10 Marks)
;a=::, (10 Marks)
v

dr

7 a. Derive ffiatiBfr of motion of rigid b*dy.* (10 Marks)
b. fxnffiffiUdynamic force and m,,ryent representation. ffi (10 Marks)

s 0R e* 'q-

8 a. Derive an expression for change in forward velocify. : ' ' (10 Marks)a. uvtlvv ou w^yrvDDrvu rvr vucr4lSw [t lvr wanu vwrvw!$ry. ].4F, \ru 1vr4rns,

b. Obtain derivatives due to the pitching velocity. ';'"T (10 Marks)

ffi Module: :='
........€ ----.m{,.9 a. Examine the tqpgrotential cases whqlii-,,the Routh nrpthbdl breaks down. The two

characteristic "qffiffis are as followsfl*. 
" - W 

-

(i) )i+t"o+fffi3*+4t,+6=Offi%:fl * d,&v"u
-t --< &,-/ . a "{Sffid'

\^,, "\wbru dL

(ii) Xu + alt- SOt' +lzt: + 1 n2$td)l"T% = 0 *,-** (10 Marks)
b. Explalp$*%h roll and Spirat::.%s##ilitywith relev#ffitches. (t0Marks)

:i#a+-"&' ii:r:tu $N*i*l 
,**m " oR

"j, 
.fqw_ _tW

10 Hlfriffi short notes on: " ]-,P . ''"1=:':'='+
rl!#r'"a." Wind shear.

6ffi1ying qualities. #eM d
c. ' Cooper-Harper scfle." **o*
d. Auto-rotatio{pnd'spin. p*}il* (2oMarks)d*Y turyy -

6i"@

.i- ;e.. V

;d.

'iffini s

,4"

,q$ffiftb

ri*l\;

2 of2


