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then convection in an atmosphere is absent, where d7/4z {5 the vertical temperature

gradient of the atmosphere, g is the gravitational acceleralion, ¢, is the specific heat at
constant pragsure, V(T,p) is specific volume. {15%)

2. Show that the circulation T, wround any closed curve C in an inviseld barotropic flvid

ig conatant when following the metion of the fluid.  Aszume conservative body force.

(15%)

3. Integrate the equation of motion for steady inviscid, irrotational flow, with a unique

P, p-relationship in the presence of congervativa body forces.  Show that the Bemoulli

function for inviseld, Irrotational flow is a constant evarywhere in the flow region.

{Hint: Bemoulli function x-%v2+V+ J%, whera v 15 flow speed, V is force

poiential, p is pressure, P 15 mass density.) {15%:)
4, Explain the following terms:
23 streamling, streakline, and pathline, (7%}
B)  vorticity, cicoulation, and polential flow, (79}
c)  Reynclds number and Prandtl number, (75}
d) Kutta-Joukowski theorem. {7%)

@) Using scale analysis to derive the two-dimensional Prandtl boundary layer
equations. C(149%)

k) Show that the thickness of the boundary layer &  is proportional 1o ¥, whera
x is distance from the leading edgs of the plate. {13%)



