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

50, will be treated as malpractice.

dentification, appeal to evaluator and /or equations written eg,

2. Any revealing of i

USN 17AE/AS42
raion, June/July 2019
Aerodynami@
Time: 3 hrs. , Max Marks: 100
Note: Answer any FI V?*J%f I questwns, choosin @
ONE full qf?ﬁ’tmn from each module. @
@‘odule-
1 a. Derive the integral form of moyg Qs m equation by controlmv ume approach. (10 Marks)
b. ‘Define the following: ‘*{;

e V&
S

iii)  Circulation
AN
v) Velocity po{é@al function. ; ¢ : (10 Marks)

iv) Stream functio

Al ' OR
a. Define .@umber. Derive the equation™ior speed of sound and explain Mach cone.
(10 Marks)
b. Deriyé{he#elationship between s am function and velgg ‘ﬁg potential function. (04 Marks)

3 s

i)  Find the velocity{gon onents in X an %twn &
ii)  Show that ¢ rep;es nts a possible c‘% ' % (06 Marks)
| é oo G

pdule-2
a. With neat skgtches, explain i) Airféilnomenclature i) Wing planform geometry.
Q) ¢ (10 Marks)

3
—-X
b=~

b. &5
&
i) Pressure coe c1gl é
% ) Aerodynam es and moments% (10 Marks)
g . ‘g\ &
, y IR 4 ment, OR
a. Caf NOIlShlp to calmﬁat”e the aerodynamic forces N’ and A’ and the moment M
(12 Marks)
b. (08 Marks)
/ Module-3
a. Derive an expressiondor lifting flow over a cylinder. (10 Marks)
b. -‘egﬂgw ii) Sink flow iii) Doublet iv) Vortex flow v) Uniform flow.
oMY (10 Marks)
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OR
State and derive Kelvin’s circulation theorem. (06 Marks)
Define Kutta condition. (04 Marks)
Explain and derive Classical Thin Airfoil Theory fo@nmetric airfoil. (10 Marks)
° @
Mp_iu_ls@
Explain Biot — Savart law. b, (08 Marks)
Explain Helmholtz’s theorem. . % (06 Marks)
Explain: i) Down wash i) Induced drZ i) Vortex system. % (06 Marks)
OR i
Derive Prandtl’s classical liﬁin %ft eory. ‘@ (10 Marks)
Consider a rectangular using Withan aspect ratio of 6, an ¥fidirced drag factor = .055 and a
zero lift angle of attack of -2°J At an angle of attack of 344°, the induced drag coefficient for

this wing is 0.01. Calculde; mduced drag coeffigiel
of attack, but with an aspeet hafthe induced factors for drag and the lift
slope 3 and 7, respect , are equal to each othe A1.e. & = 1). Also, for AR =10, 6= 0.105

(0 (10 Marks)
:» Moﬁ%

Describe s@ﬁied horse-shoe vortex model (08 Marks)
Explai tion flight. (06 Marks)
Explain swept wings and sweep ﬁ (06 Marks)
(08 Marks)
(06 Marks)

& (06 Marks)



