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Max. Marks: 100

Note: Answer any FIVE full questions, choosing ONE full question from each module.

Module-1
(10 Marks)
(04 Marks)
(06 Marks)
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Derive the pressure coefficient,qgjng,non-lifting flow over. a circular cylinder.
Write short note on D'Alembert's paradox.
Plot the streamlines and pofedi&'l lines for a uniform flow of velocity 5 m/s.

.iiq*ul ,,,,, ,r*

OR 
r,-ah

Derive an expression=Mmt curve slope for a syrafnetric airfoil using classical thin airfoil
theory. '" (10 Marks)

Draw the combifiath of source, sink and:uhiform flow and write the expression denoting

OR
a. Derive an expression for lift coefficient and induced drag coefficient in terms of circulation

.itrength f(y) for a finite wing through Prandtl lifting line theory. (10 Marks)

p*i1lreonsider a finite wing"with an aspect ratio of 81nd taper ratio of 0.8. Air foil section is thin
,'.'' and symmetricalffilculate the lift apdinduced drag coefficient for the wing when it is at an

angle of atta.e16 5'. Assume d,=rdhd 6 = 0.055 (10 Marks)
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!tt'"'i';tii'irirrrj, .$ MOdUle-3

a. Explain in detail about s(r,ffied horse shoe vortex model with proper expression.
(10 Marks)

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

c. Explain with neat sketch about formation flight. (06 Marks)

the stream function of that flow combination. (04 Marks)

Air flows radially ou^tward flom a source o1'strength 0.628 m'ls. The pressure at a raclius ol
50 mm is 200 kN/m2. Find (i) Pressure at a radius of'500 mm (ii) Plot streamlines and

potential lines. (06 Marks)

Module-2 ,

law. (10 Marks)
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OR

Explain the following with'a neat sketch :

(r) Drag Divergence Mach number.

(i1) Transonic area rule.

Expiain briefly about subsonic and supersonic

Write short notes on the following :

(i) Downwash on tailPlane.
(1i) Ground effect.
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(10 Marks)
(04 Marks)

(06 Marks)

b.
c.

Module-4
7a.Drawaneatsketchshowingth*.vffiressurealongtconvergentd*.iq:i.-dY.l

for various back pressut. und ffi,*3s: .*,;t" (10 Marks)
IOf VaffOUS UiIUll PrEJJuls ollLt : "iii::'- r'

b. Derive the expreision for rtpffi,perature and density rat{ti,in terms of Mach number'
tt*' $. (l0Marks)

.1 .\
.dffii..4,

OR '*M,,ql OR k,#tg 
'

g a. Derive the expressffi*.u ratio of compressi$.efiow through a variable uttu olil'*""u,
,l

b. Derive the exp#Beiofr for mass flow rate_per dhit area in terms of Mach number and explain

the condition foi"ihaximum mass flow rate. (10 Marks)

9a.DerivePrandtlequationsro,no,*utffi.sinperfoctgas.(10Marks)
b. Classify shocks according to the pdsition with respect to the My . , . (04 Marks)

c. Obtainihe expression foidowpstr'eam Mach numsq@ss oblique..@ wave'
"\ r.i4& fur ".o,.-;; (06 Marks)

,.ff..' b{- q.*$" oqj+, u=* ,i s

10 a. Derive the exprespior$for Rankine Hlgoniql.equation of a 1W{!g} 
th:* wave' (10 Marks)

b. Explain brienye-fut detached shockn@E*Mach reflectio$'Bfth neat sketch. (10 Marks)
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