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I. {15%) There two general approaches in analyzing Moid mechanics problems, One is
Euberian methosd, anather is Lagrangian method, The following figune 1 show the
twe methods to deseript the temperature o a flow fekd, One &8 (he lemperatune
kocated #1 o, T=T[% ¥, th, another ane & particle A, moving wilh a streambline, 2
ils lemperalure Ta=T gLk Could you lell which cme is Eulerian method, and which
one is Lagrangian method.

Fig. 1
2, (15%) Develop an expression for the pressure varation in a Hguid in which the
specific welght increasss with depith, b, a5 =Kk+ 5, where K is a constant and s
the gpecific weight at the free surface | plz)
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A (20 Consider the inviscid, incompresaible, steady flow along the horizontal
streamline A-B in front of the sphere of radius a as show in Fig 3, From a more
advanced theory of flow past a sphere, the Auid velocity along this streamline 15
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Determine the pressure variation along the streamline from padnt A far in frong of the
sphere (%= and V=V, } to poinl B on the sphere (xg=-n and ¥g=0).
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Fig. 3



Fluid Mechanics Qualify Exam (2002/10/8)

. In a two-dimensional, incompressible flow field, the x component of
velocity is given by the equation w=2x, (a) Delermine the
corresponding equation for the y component of velocity if v=0 along
the x axis. (b) For this flow field what is the magnitude of the average
velocity of the fluid crossing the surface OA of Fig. 1. Assume that the
velocities are in fi/s when x and v are in feet. (20%)

i
sl —— ————— A

}-aju re [

. Atwo-dimensional flow field described by
=

-

v :(;r_:ﬁ]j.-ff’}:') : 'f"f?“’?rg"';’r""r*]c;";

Where the velocity is in m/s when x and y are in meters. Determine
the angular rotation of a fluid element located at x=0.5 m, y=1.0 m.
(15%)

3. Please explain the mechanism of the shear stress caused in laminar and
turbulent flow and point out their major difference. (use fgure to
explain will be better) 15%



