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1. The velocity potential of a steady flow is given by the equation:
¢=x"+y" -2z*
- (1) {10%) Find the velocity components (u,v,w) for the flow field as
u=0¢9/0x,v=20¢/0y,w=20¢/dz

{2) (10%) Show that this field represents a possible incompressible, irrotational

flow. _
{3) {20%) The temperature of the field is described by the following expression:
T=x+xy+2z"+2xyz
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please determine the time rate of change of the temperature of a fluid
element as it passes through the point(1,-2,3}.

2. (20%) The manometer is open to the atmosphere. What is epen
the specific weight ¥, of the fluid in pipe A ? Your answer
may include some or all of the following variables:
hl and h2, the height as indicated

¥ 5 » the specific weight of the manometer fluid

P, the pressure in pipe A

P,n, » atmospheric pressure

3. The pressure distribution of a steady incompressible flow is given as
P=x+2y+2z*+3 (Pa)
(1) {10%) Calculate the pressure gradient of a fluid particle at the position
F=i+j—k (m) |
(2) (10%) Calculate the acceleration of fluid particle with a mass density of 1000

kg /m® atthe same position.

4. (20%) A tube is used to drain liquid from the tank with one end immersed into

water in a large open tank, and the other end open

to the ambient. All friction losses are assumed to be  Ambicat pressure, 2,
neglected and the flow is steady. Find the speed of

the jet issuing from the open end of the tube.




