3 OF 73

B 185 SRR P TR XY 3 ESE R ST
R BB TR BE e

ZEBESOLIERANS - Vs - OF#ER (WeEEmOR) FHE% : 0301 » K : 2
. (20%) Velocity fieldinxy planeisv=qa i+ bx j, wherea=2m/sand b= 15"

a) Find the equation for streamline through (x, y) = (2, 5).
b) Find the coordinates at t = 2 s for the particle (0, 4) at ¢ = 0.

2. (20%) A parallel disk apparatus is shown in Figure 1. Find a) algebraic expression for the shear
stress at any radial location. b) Expression for the torque needed to turn the upper disk.

3. (20%) A parabolic gate, hinged at O, has widthb=2m,c=025m™, D=2m, H=3m (Figure 2).
Find a) magnitude and line of action of vertical force on gate due to water, b) horizontal force
applied at 4 needed for equilibrium, c) vertical force applied at 4 need for equilibrium.

4.  (20%) The stream function for an incompressible
q

= ~lJrsinf +—20
2m

a) Find an expression for the velocity field.
b) Find points where |v|=0.
¢c) Showy =0 where |v|=0.

5. (20%) The fully developed laminar flow in a pipe with

R%dp 21
u= -l ® ]

Find the radius from pipe axis at which  equals the average velocity, ¥




