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DBpRRTMENT or \,{a'THEMAT'rcs, UNlvERsrry op Dplsr
i\4.Phil./PhD Coursework Examinations, Jwe.2022

MATH21-R08: HYPERBOLIC SYSTEM OF CONSERVATION
LAWS AND BOUNDARY LAYER THEORY

Time: 1.5 hours Vlaximum Ntlarks: 30

Instructions: o Question no. 1 is compulsory. Attempt 5 questions in all.
o Answer ANY 4 questions from section B. o AII the symbols have their
usual meaning.
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P Show that the dimensionless ess for a lam-
inar flow of a VlSCOUS uid Ol,'ell f, t plate of length I is inversely
proportional to the square root of olds number. 

#
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k'l

krl

krl

krl

rrlBJ-

(t ) f)escr

-ticlns.

@-/r) Show tha
Tr9y z, wlt€f€

t proportional to the
is uniform

(tt) If temperal ure 7 and presiirre p of a perfect gas deviate fronr
t- rhei:: referellce rralue-* fu an<i trro", then caiculate tiie devirrtion

in density p of the gas.

Section B
(Answer any FOUR questions)

/rt Write the Prandtl's boun ua along with the bound-

i3 irfarks]

ary condit IONS two onai rCSSi fluid flow
over a slender body. Write the equations in term of stream function.

(3) Define mass and momentum thickness of a boundary layer and derive [5 N{arks
their expression.

(4) Derive the ratio of inertial fo r unit volume
for stead viscous flow of an incompressible fluid and compare them
in ternr ynolds

(5) Derive relation between Eckert's number and 1\4ach l{umber. De- lZ+Z l\{arks]
scribe Nusselt number

(6) Define the adiabatic temperature increase. Prove that temperature
increase through adiabatic compression is proportional to the square
of free stream velocitv.
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