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1. Explain the following terms: (15%) ’

(a) d’Alembert’s Paradox

(b) Streamlines, streaklines, and pathlines

(c) Newtonian and non-Newtonian fluids

2. The flowrate over a weir plate can be estimated by an equation expressed as follows:

Q = Ch,[2gH?*3
where Cis a constant and g is the gravitational acceleration. Assume no viscosity, show the above flowrate
by the Bernoulli equation. (Hint: H<<Py) (20%)
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3. Two tanks A and B as shown below are connected using a manometer. If waste oil is poured into tank A to
a depth of ho, determine the pressure of the entrapped gas in tank 8 in terms of hg, hy, hz, hs, ha, hs, hs, 14
and yp. Assume liquid specific weight for Fluid A and Fluid B are 7, and ys, respectively. (17%)

A Unknown Gas
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4. A cart is propelled by a liquid jet issuing horizontally from a tank (liquid density: p; cross-sectional area of
the jet: A) as shown below. The track is horizontal and friction is negligible. The tank is pressurized so that
the jet speed, V, may be considered constant. Obtain a general expression for the speed of the cart (U) as it
accelerates from rest. (Notice: Control Volume must be defined on the figure) (21%)

Initial mass of the
liquid in the tank is M,

5. If oil (v = 4 x 10° m?/s; 5G=0.9) flows from the upper to the lower reservoir at a rate of 0.028 m¥/s in the
D=15 cm smooth pipe, (a) what is the elevation of the oil surface in the upper reservoir? (20%) (b} Explain

2 2
what causes major and minor head losses? (7%) (Hint: hyimajor toss) =f%:—g; hy(minor toss) =K:—g

’

Kinter=0.5; Kiurn=0.19; Kourer=1; f=0.036 for turbulent flow and f=64/Re for laminar flow)
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