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1. (20%} Given the velocity field
{5=1Oz7+(x2+y2)f—2xy/; [m/s]

" What is the acceleration of a particle at position (3,1,0) m?
Hint: the acceleration can be calculated as:
&=§+(§-V)\7=ﬁ+v §+v §+v »
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2. The velocity potential of a steady flow is given by the equation:
¢=x*+y*-22°
(1) (10%) Find the velocity components (u,v, w) for the flow field as
u=0¢/ox,v=0¢/0y,w=0¢/0z
(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+z"+2xz
Based on the chain rule,
Dr or or oT or
E=§+u5;+va+w§’
please determine the time rate of change of the temperature of a fluid element as it
passes through the point(1,-2,3).
3. (20%]) A glass tube with a 90° bend is open at both ends. It is

inserted into a flowing stream of liquid so that one opening is . P_T'_ H

directed upstream and the other is directed upward. Liquid
inside the tube is 0.05m higher than the surface of the
flowing liquid. Determine the velocity measured by the tube.
You may assume the gravitational acceleration g = 10 m/s*.
4. (20%) The 2-D stream function for a flow is

W=9+6x—-4y+7xy
Find the velocity potential.
Hint:

Ik O S

v, v, =——
Ty o’ & oy




