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1. (20 pts) Oi1 of SG = 0.87 and a kinematic viscosity υ = 2.2 x 10-4 m2 /s flows through the vertical 
pipe at a rate of 5 x 10 -4 m3 /s wi血 a major head loss. Detennine the manometer reading h. 
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2. (20 pts) Glycerin at 20 oC flows with a velocity of 25 mls through a 30-m.rn-diameter 個be. A 
modelof血is system is to be developed using standard air as the model fluid. The air velocity is to 
be 0.5 mls. What tube diameter is required for the model if dynamic similarity is to be maintained 
between model and prototype? 

3. (20 pts) For 也e flow divider and three je妞， please find 也e force compo間的(F: and Fy) for 也e

fo l1owing conditions: g, = 0.01 m3 /s , Ql = 0.003 m3
/ 5 . 80 = 4夕，同 = 300 , 82 = 1200 ， 門 = 10 mJs ，

density ρ= 830 kglm3
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4. (20 pts) Neglecting losses, determine the discharge. 
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S. (20 pts) For laminar flow of a fluid p的t a thin plate, develop an expression for the thickness δ 

( = .1空手- tF子 ) of the bound的 layer，部suming that 也e velocity distribution eq叫on IS v pV 
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v =V(一一 -'"" ) . (μdenotes dynamic viscosity) 
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