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(1) ( Define a shock wave for a
derive theTa"ffipy

(b) Write the ton
dirnensional\--*---

conservation law and [1+2 N,{arks]

of euul$to.'o"g- [2 i\{arks]

d the l2+5 1\,f arks]
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(.) Derive the for ideal reiaxing 12 l\,{arks]
gas

(,1) Enurrerate tlie dif{erences between the natural antl forced con- [2 l\iarks]
vection

stead;r ther- [3 lViarksl
mal boundary layer flow of fluid.

Describe the i2 Vlarksl

(2) (u) Define the seif-similar weak solution and Lie grorlp of transfor- [2+5 NIarks]
mation. State and

(b) Define the
eigenvalues
tions.

/,-\
'( (S)) (^) Define the infinitesirnal generators. Determine the solution of [2+5 NIarks]
\-/ linearalized gas dynamics erquations frorn decoupled form.

(b) What clo you understand bl Riemann problem for non-convex flur l2+5 X,Iarksl
ftinction ott.l@s. So,lve the on

i i' ";<U
with following initial data u[x,0) : ( -1, 0 ( r < 1
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(u) Solve the following equation: us * (u'lZ)-: 0, r e R,, > 0 [7 l\,Iarks]
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(b) . GiYg two real life applications o{ r:onservation law, Solve the signaling lZ+b l\zlarks]
problem r11 * 7.1t, :0, u ) 0,t e )::1,,

r,vith iriitial data u"(r,,0) : uoffi@

(5) (u) Dcfirrc thc sirnila,r sohition arnd sirnilerrity requirerncut. Discuss l2+7 1\{arks]

, the types of potential flow for the existence of similar solr-rtion of
{ bottnCari' layer equations fll plane steacly flov., ancl obtain thcr
/ \ Falkner Scan's equation.

(b) Compare the mass and monrentum thickness of a velocity bolncl- 15 Nlarks]
ary layer flor,v over a flat plate.

(u) Perform ttre non-di .order analysi? on equations [7 N{arks]
of tiorr essible Jurl-eyr:r.

t

(b) Derive the ener equation for the perfect gas flow. lVrite the [7 iV{arks]
corrcspon ons rt rcssible flrrid

(o) Computc thc skin on both side of a wettcd flat platr: 15 l\Iarksl
of the length and the width b due io a boundary layer flow of
viscosity tr2, density p and uniform speed [/oo.

(b) Write eqne
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Neglect frict heat
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