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at least 7n%@testions from each part*
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I a. Derive continuiry uod -o*m*r rrn*ffi, volume fixed in space.
ddkk Pw \ (loMarks)

b. Define and explain thp4ffioressibility. ffi (04 Marks)
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b. uemle ano explam m$€oryresslolllty. p"J
c. Explain the followinfrffidynamics flows: %

r) Inviscid W$:ols florr d( s)ous uow s
'bulent flow *fu
Vs Compressibleqffi.

J
(06 Marks)

. -"l\*rtlll$h*d .&

2 a. The sffiflrnction for a two -;ffinsional flow is g[ven by V = 2 x y, calculate the
veloffiatloint P(2,3). Find 16pffiity potential tungffiS. (06 Marks)

b. Deriveifie formulae for % MP"lve tne ronnulae ror *wd 
_ d'%B*,,fl di) Vorticity & @ fuy @ii) Circulation &*. \";x' eJ\eii) Circulation ,& MYry ffi

iii) Stream Functioffiv ffi ** w * 
"* 

(06 Marks)
c. Derive the integral fo#mfo continuity eqp;lffidnd hence dedqe the differential form.
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(08 Marks).tr ^ffi** w*--ffi ffid* %-3 a. With a neat sffih explain in Aetffiffit the airfoilBorrpnilut*..
b- Name and chssifications of N^AC,Mrfoils and wximdown the er
a. With a neat sffih, explain rn detffirt the artbrlporn&nclature. (06 Marks)

b. Name aqd chssifications of NffiFffirfoils and wqffiown the explanation of the digits in
each iffieFollowing' *%ffi ffii&MCA2414 *iry **--"/'r&ffi* 3q* "fr

ii)%fiaca %ot4 *W " *o d
& {i1 NnCe 65, -214.}p ^@ (to Marks)

c.Mbnsider an airfoilffil@"%ngle of attacl@hY normal and axial force coefficients arc 1.2 and

@30.01 
respectiveffilHrlate the lift PdPtrb co-efficient. (04 Marks)
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4 a. Derive UffiWroulli's and P.ffis .quation of motion for an inviscid incompressible fluid
flow. %P 

ril @ (10 Marks)

b. Tabulate the velocity, 0 rydfr*y expression for
1) UniformflowffiUirection
ii) Source
iii) Vortex w-. o'

iv) Doubpffi (10 Marks)
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(10 Marks)

is 5. Calculate the
the pressure equals

(10 Marks)

(08 Marks)

5a.

6a-

b.

ii) The startffiffirtex & dll) I ug Jtan lrlrSi&vur rv^ dq*

iii) Vortexffi @ . ^ .i : -_ -r, 
(l0Marks)

b. Derive an qipffion for left co-efficiffi symmetric airfoil, using classical thin airfoil
(10 Marks)theory. -"fu\ * *"'---J PW " &

ffiN l(*
7 a. f*pffitffiboundary layer, withffi*i&nt sketch: nerivffiexpression for

iffiisptacement thicknessW "ffii1 tvtomentum thickness. p * Mffi *k (10 Marks)

b. Derive Navier - Stokes eq&atibn for an unisteffi,\ffinpressible, t1+o*#dimensional viscousDerive Navier - Stokes $#k[ibn for an unisteafuffifressible, ttqffiWfl,"t nsional vlscous

flow. ,"ffi ;ry *- (loMarks)

W" ffiErwa ,* s
8 a. Draw a neat diagrarwofwind tunnel ur$ffi. a brief a.tqfujon how aerodynamic loads

and moments af*fuasured in a windgpr;el f;fu%V (12 Marks)

b. Derive tne ffir--- lelocity.,ret:,ll{ffiFib..1lr-._utt 
theph$ical significance of 
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