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Note: 1. Answer any FIVE full questions, clwosmg ONE Sfull question from each module.

2. M : Marks , L: Bloom’s level , C Course outcomes.
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Q.1 | a. | Define the following with stream . ) 10 | L1 | CO1
1) Uniform flow CO4
i)  Source Pt
i)  Sink "
iv)  Doublet
v)  Vortex
b. | Prove combination of uniform flow and a*fdoublet produces a non-lifting | 10 | L3 | CO1
flow over, a cu‘éular cylinder. >
=
‘ws@ :&@R
Q.2 | a. | State and explain 10 | L2 | CO1
i) Kutta Joukowski Theorem . “»’“@f%
ii)  Kelvins c1rculat10n Theorem ) wy’
b. | What is Kutta Cond1t10n" Explam it in thet@ggottn of strength gf"%}e vortex | 5 | L3 | CO2
sheet. \ ® v
c. | Describe thin air foli theory for symxﬁet‘uc aerof011 5 | L3 | CO1
t > ) % le—2
Q3 |a. Jaw 10 | L1 | CO2
b. limn @yhon of this theory. 10 | L3 | CO2
3359,: OR &
Q.4 | a. | Derive an equatlon%for induced a,%gle of attack in terms of circulation | 10 | L2 | CO2
distribution along the wing. W%
b. | What is extended lifting line. 'I‘heory explain 10| L3 | CO3
““W
" Module -3
Q.5 | a. | Explain swept wing and, critical mach numbers. 10| L2 | CO3
b. | Sketch and explai;ii /arious high lift systems. 10 | L3 | CO3
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2 4. Calculate theddeflection angle of the flow, the pressure and temperature
ratios across the shock wave and the mach number behind the wave.

OR
Q.6 What is source panel method? Explain source panel drstrlbutron over the L3 | CO3
surface of a body of arbitrary shape.
Apply source panel method obtain potential functloﬁ‘tat “any point P. L3 | CO3
- zgg\_
Module -4, ©_
Q.7 Derive the expression for energy equatiorr,fg[r a.flow process L3 | CO2
1 1 )
h1+50f+q=h2+50§+ws ’
An air jet (y = 1.4, R = 2.87.1 JJkg K) at 400 K has ‘soni¢ velocity. L4 | CO2
Determine the velocity of sou%d at 400 K, velocity of sound at the
stagnation conditions, maximum® ‘velocity of the jet, stag
|
- 5*
W OR
Q.8 With suitable plot %*tplam dlfferent regions of flow. Further show that the L2 | CO2
;]
ratio of maxrmum&velocﬁy to stagnation Veloc;ty of sound is 2.24 for an
isentropic process s G
Air (cp = I OQ kf/kg K, y=1.38) at pr.= 3 x 105 N/m? and T; = 500K flows- L4 | CO3
with a Velocffy of 200 m/s in a 30, ct;n“%ameter duct. Calcfllate mass flow
rate, stagnatlon temperature, machy’ number and stagnatl" «‘pressure values
assuming flow as compressrble .
Module -5
1 Q.9 L3 | COS
L4 | CO5
fuel and Q,xidlzer is at a pres@u Nv;and temperature of’15 atm and 2500 K,
respectrvely the molecularwwerght and spec1ﬁﬂehheat at a constant pressure of
egmbustlon gas are 12, and ”4157 J/kg K, respectlvely The gas expands to
b supersomc speed Mough the nozzle, with a temperature of 1350 K at the
a% number and velocity at the exit of
My OR
Q.10 How an oblique shock develops‘7 What are its sources? L2 | COS
Consider an oblique shock wave of 30°. The upstream flow mach number is L4 | COS
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