
ffi$ffiffi

OR
2 a. Explain the,folldwing : ":''"

i) Kelvin clnctilation theorem

iii; t$uh condition. i,; , (08 Marks)
b. Find lift slope and coefficient o*f moment at quarter chbrd point of cambered air foil using

thin airfoil theory. 'Y ,," .'" (12 Marks)
,,,','rar., . ' I

Module*2
3 a. Draw neat sketch and deiive tne fr*a g [ne theory for the finite wing and find its

aerodynamic variables. \ ', 
(12 Marks)

b, Write short notes on Subsonic open andicibsed type wind tunnels. (08 Marks)

OR
4 a. Consider a finite wing with an fu6ct ratio of 8 and taper ratio of 0 .8 . The airfoil section is

thin arrd symmetric. Calculatafo{1ift and induced didg'coefficients for the wing when it is at

an angle of attack of 5o. as$jprgE ttrat 6 : r : 0.055. (08 Marks)
b. Pxplain the following :. ' 

'i'"'"

.i).,1, p1o* visualizatigp tcchhiques in win4timitel
ii) Downwash andri4ifuced drag
'iii) Manometer ahdt'p-itbt tube. , nr (12 Marks)

L,,.'t 3,

5 a. Derive the expression for the simplified horse shoe vertex model. (08 Marks)
b. Explain the following :

i) Formation of flight 'o

ii) Ground effects
iii) Swept wing concepts. (12 Marks)

6 a. Elaborate the tralliing edge relatea frigfrf;il Devices with neat sketches. (10 Marks)

b. Explain the fq.llowing : '

i) Traaspaic area reuse

ii) Dr4g - divergence mach number. (10 Marks)
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Max. Marks: 100

ifting flow over the,.c'ylinder and draw its pressure
(12 Marks)

(08 Marks)
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Note: Answer any FIVE full questions,6*gUsng ONE full question from each module.
) irr., ^, },

o. lVfoilule-l
a. Derive the related expressionq

coefficient distribution. "n'l

b. Explain the following :

i) D-Alembert's Parado4.,;
ii) Kutta - Jackowski thetiiem
iii)Magnus effect.

L of2



.*"

,r, 'l '

7a.

b.

8a.

b.

$6,

fu n$''

Module-4 fq|"'
Derive the expression for rtugnution6!6,ilfrI@ffiation pressure and stagnation density.

. V 4" (10 Marks)

Obtain the expression for effect of mach ouffi*on compressibility. ;\."e (10 Marks)s' 4"r OR"

}IAEIAS42

Draw C-d nozzle and exPlain
neat sketch.
Air flowing in Q duct has

Takingy= 1.5 andR=2.67
i) Stagnation pressure
ii) Velocity of sound ir

re
ronditionsand

iii) Stagnation pressurefuffiming constant density. Y/ (10 Marks)

ffi

2 of|

^ffi vroau#h'
g a. Derive the $arl$dffirhtion for normal s$$wave and obtain the expression for pressure

ratio, tempgffi ratio, density ratio in terffof upstream mach number. (10 Marks)

b. The staffiM fy :1.3,R: 0.479xl<Jdg-k) upstream of a normal shock wave is given by

""WB*riT,rrbar,r1:d ,.# 
:

Calculate the mach number, pregsrfr, temperature qgd&fficity of the gasdownstream of the

shock (Use propertf ratioffirfla). .} 
* 

tr 
(10 Marks)

:' ..r" ' OR Aj *" 
-

t0 a. Draw and explain *"J$ properties StTtlmr; shock waae*grd obtain the relation for
shock angle, floq/ 0gfl;ction ingle in ternp ffipstream macfufffiber. (10 Marks)

b. Explain t[" f"Mffi ' 
" N''- ^ W "

i) betached.l@" 
" 

$' \ ,ii)'ffi*t"" 
-d}_***1 ,-* 
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