3.3

3.3 An incompressible fluid with density p flows steadily .
past the object shown in Video V3.3 and Fig. P3.3. The fluid © Dividing
velocity along the horizontal dividing streamline streamline
(= = x =< —aq) is found to be V = V(1 + a/x), where a is v

the radius of curvature of the front of the object and Vyis the 0,
upstream velocity. (a) Determine the pressure gradient along 7o (p)
this streamline. (b) If the upstream pressure is py, integrate the

pressure gradient to obtain the pressure p(x) for —» < x < —a.

(c) Show from the result of part (b) that the pressure at the stag-

nation point (x = —a) is py + pV}/2, as expected from the
Bemoulh equation.
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(€) From part(b), when X =-a
Pl = pread[draa] = grtoy

X=-a

From the Bernovlli equation £t Zok = 7 +3

where |
V VI = %(""(-4)) 0 -
X=-a

T/iw, = *"%f’%‘z 4s expected.
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