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1. (20%) Two fixed, horizontal, parallel plates are spaced 0.2 in apart. A viscous
liquid (= 8*107°Ib*s/ft*, SG = 0.9) flows between the plates with a mean
velocity of 0.9 ft/s. Determine the pressure drop per unit length in the direction of
flow. What is the maximum velocity in the channel?

2. (15%}) A velocity field is given by V = xi + x(x-1)(3+1)j, where u and v are in m/s
and x and y are in meter. Plot the streamline that passes through x = 2 and y =
1.718. What is the pathline passes through x =2 and y = 1.718?

3. (15%) Water flows steadily through the variable area horizontal pipe shown as
follows (Fig 3). The centerline velocity is given by V = 10(1+x)i ft/s, where x is in
feet. Viscous effects are neglected. (a) Determine the pressure gradient,dp/dx,
needed to produce this flow. (b} If the pressure at section (1) is 50 psi, determine

the pressure at section (2) by integration of the pressure gradient obtained in (a).

4. (25%) An inviscid incompressible fluid flows steadily through the contraction

shows in Fig. 4. Derive an expression for the fluid velocity at section (2) in terms
Dl: D27 |Os D!’l’b a'nd h'

5. (25%) It is proposed that a two dimensional incompressible flow field be
described by the velocity components u=x’~y; v=y?—x. Determine, if

possible (a) the corresponding stream function (b) Is it an irrotational flow? Why?




