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1.(20pts) A vertical jet of water leaves a nozzle at a speed of 10m/s and a diameter of 20
mm. It suspends a plate having a mass of 1.5 kg as indicated. What is the vertical distance
h? (p=999 kg/m® ; g = 9.81 m/s?)
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2&.@5pts) The velocity components in a steady, incompressible, two-dimensional flow
field are: u=2x; v= -2y
For this flow field find the equation of the streamline through the point (1,1).
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2b.(5pts) An incompressible velocity field is given by u = a(x’y?), v unknown, w = b,
where a and b are constants What must the form of the velocity component v be?
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_ Je. (Spts) The stream function for a. two-dnnensmnal 1ncompre551ble ﬂow field is glven
o by y= x>+ y2 Is this an 1rrotat10nal ﬂow field? Explain. .- :

U= F




34(15pts) The transient temperature distribution in a fluid is given by T=(10x+5y)(1+t),
where x and y are the horizontal and vertical coordinates in meters, T in degrees
centigrade and t is time in seconds. Determine the time rate of change of temperature of a
fluid particle located at (1,2) at t=5:

(1) travelling horizontally in the x-direction (i.e. 8 = 0°) at 1m/s.
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(ii) travelling diagonally (i.e. 6 = 45°) at 1m/s.
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(iif) staying stationary. '
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4a(10pts). Determine the%cceleration (ax.ay,a,) of a particle at (1,2,3) at t=4 in the
: e vrs i 2
velocity field V =34 +xz7 +1°k . u=3 ’ V-Z-“/\j‘/ (W:f?
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4b.(15pts) An incompressible viscous fluid is placed between two large parallel plates.
The bottom plate is fixed and the upper plate moves with a constant velocity, U. For these
conditions the velocity distribution between the plates is linear, and can be expressed as u
= U y/b. Determine: (a) the volumetric dilatation rate, (b) the vorticity, and (c) the rate of

angular deformation.
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5.(25pts) A horizontal flow with an inlet diameter of 1 m is divided and has equal flow
rates from each outlet. The outlets have diameter of 0.5 m. The inlet gage pressure is 200
kPa and the inlet flow rate is 5 m*/s. Determine the reaction force on the divided flow that
must be absorbed by a support system. Define your control volume and label your
nodes.
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