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Time: 3 hrs @ ¥ ; i Max Marks 100

: : : odule-1 “ e S T a s
REET B Derlve the pressure coefficient usmg ‘mnon-lifting flow over, a cn‘cular cylinder. ,('10 Marks)
‘b. Write short note on D’ Alembert s paradox. AV ‘ (04 Marks)
c. Plot the streamlines and potential lines for a uniform ﬂow of ve1001ty 5 m/ s.. (06 Marks)

50, will be treated as malpractice.

: OR

<

fg 2 a. Derive an expressmnﬂ r lift curve slope for a symmetrlc airfoil using classical thin airfoil

= theory. ' (10 Marks)

g’% b. Draw the combination of source, sink and umform flow and write the expression denoting

2 the stream function of that flow combination: (04 Marks)

§ g C. Air flows radlally outward from a source of strength 0.628 m ?/s. The pressure at a radius of

£ § 50 mm is. 200 kN/m’. Find (i) Pressure at a radius of 500 mm (ii)) Plot streamlines and

g = potent1al lines. —_ g, W (06 Marks)

‘2§ Module-2 -

5 & e & _ 25)2

Té = 3 a The circulation distribution over a Finite wing 1s of elliptic form; T'(y) =r0\/l—(7y) )

< 3 b 3 r % 3 dieh .

§ ‘% where — is the i-span of wing. O the expression forrinduced angle-of attack and

LI 4 N

=) E induced drag coefﬁ01ent : ' (10 Marks)

% E b. Derive the induced velocity for serm—lnﬁmte and mﬁmte vortex filament using Biot-Savart

=S law. 4. Th (10 Marks)
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8 8 alculate the lift and” mduced drag coefficient for the wing when it is at an

) g angle of attack of 5°. Assume & = r and 6 =0.055 \ (10 Marks)
g S D ; i

S 2 i ~ ‘Module-3 ~

=l 5 a. Explainin detaﬂ about smaphﬁed horse shoe vortex model with proper expression.

g T (10 Marks)

Z b. Describe in detail about super critical airfoil. (04 Marks)

g c. Explain with neat sketch about formation flight. (06 Marks)
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Note Answer any FI VE full questlons, choosmg ONE full question from keach module i ’: : i
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OR
Explain the following with a neat sketch :
() Drag Divergence Mach number.

(i)  Transonic area rule. (10 Marks)
Explain briefly about subsonic and supersonic 1ead1ng edges (04 Marks)
Write short notes on the following : ¢

(i) Downwash on tailplane.

(i)  Ground effect. (06 Marks)
Module-4
Draw a neat sketch showing the-variation of pressure along the convergent divergent duct
for various back pressure and explaln (10 Marks)
* Derive the expression for stauc temperature and den51ty ratro in terms of Mach number.
(10 Marks)
: OR

Derive the expressron or area ratio of cornpressrb e flow through a variable area duct.

(10 Marks)

Derive the exp §f§10n for mass flow rate peri unit area in terms of Mach number and explain
the condltlon er maximum mass flow rate (10 Marks)

nal (10 Marks)
C1a351fy ‘shocks accordmg to the p sition with respect to the body (04 Marks)

icross oblique s ock wave.

(06 Marks)

(10 Marks)
(10 Marks)
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