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Note: Answer any FIVE fall questiotxffiosing ONE full ques!.,fuilfrom each module.
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ution [9u-] a, the static longitudinal stability of ana. Derive an expression foffil,eohtribution 
I F* I ry*!}*

.,i .;" ( C' /*1
airplane and discuss thb-&Wrnwash at the tail. '!%t (10 Marks)

b. Define stick fixed neu,$bl point. Write down the ryrpression for stick fixed neutral point and

discuss the effectofCc. shift on pitching r}qfunt. (06 Marks)

,,.,,"""',,''"' 
'' oHffi

curves for the landing g,ffisuration at the f,orwiffi most C.G.#*ffiWon is given as

C*", = -0.20-0.035cr,{ffi$.,fr" o in degreer }ti1.ffi the elevator ejI6o{iveness and size of
u-

the elevator to trim the-aiffilane at the tan*rqg"$Ele of attack o_S{"0". Assume elevator angle

is constrained to+2O" ind -25'. P# u=H' (loMarks)

b. Derive the exppe'ffiffi for elevator contffiwer: C,n* = -VrnCro,t. (06 Marks)
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Briefly@hin Hinge 
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Derive-.aA'expression for stiek-&e neutral point wlth
,l{&* \i&.uJ' &..

and trim kbp.
point with necessary graphs.

oR.^g,y,me

(08 Marks)
(08 Marks)

(10 Marks)
(06 Marks)

4 a,,,,
,|,

.,,rtir

b.

5a.
b.
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ni;rE
F,"3efly explain the req$ements of directioi&l control and obtain the expression for rudder

: iir

control effectiveness Go..
What is meantby=i.RIidder lock' and'?orsal fin'?

:"t"',:. ,. *" tt-, -,Module-3
..: -.'

Explain Dihedial effect. 4*' (04 Marks)

Explain the effect of wing,"sweep, flaps and power on dihedral effect with neat diagram.

f|l,#' (08 Marks)
What are the advantage$rydiiU disadvantages of frise aileron? (04 Marks)

d;:

2 a. Given ,dhe'':,..,g6neral aviation aviatiotr with the following configuration details:

Gross,.lvpi$lt : 2750 kg, velocityff{ry^yt, X.s : 0.295,,i,. pan = 33.4M, C = 5.7M, Tail
. ,"8,. 6 eF 'h

area = 4i,m2, Tail arm = l6M, q J.0.8, = = 0.3 , C,.-, ri.9/rad. Assurq"e pirching moment

OR
6 a. Explain the va$$X{$;'rnethods of aileron balancing. (06 Marks)

b. Define longituflidal dynamic stability and briefly describe the following with relevant
sketches ofphgoid motion and short period motion.
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7 a. Derive rigid body equation of .otioffi-$* \
(12 Marks)

b. Briefly explain gravitational and thrust forcq*.reti$ on the airplane. ,,",, . (04 Marks)b. Briefly explain gravitational and thrust forcnprretl

** "6 l:

._. 
,,,, (04 Marks)

ltt,-$l"ll ''

8 a. Starting with X-force equation, use tlre.srfill disturbance theory to determine the linearized
force equation. Assume a steady le,Upll&iEht for the reference flffi conditions. (10 Marks)

*')-'Modrr"-s

9 a. Explain Routh's criteria e4 flciors affecting period ap{(amping of oscillations. (08 Marks)
b. Write short notes.on tho#olffwing: 

.i!.D Effect ofwind shpa"$i'' ""',-",.

,.,1 6v tI*::i;:='
10 a. Describe ffi-dypramic lateral stability.or-ritG.ing rudder free case.

b. Explainffie ffiowins:
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