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Question 

A cylindrical shaft of90 mm diameter rotates about a 
vertical axis inside a fixed cylindrical tube of length 
SO cm and 95 mm internal diameter as shown in 

1 If the space between the tube and the shaft 
figure • . • • 2 o • 

1 b ·cant of dynamic v1scos1ty . poise, 
is fi lied by a u n . er required to overcome viscous 
determine the pow 
resistance W

hen the shaft is rotated at a speed of240 

rpJTI. 
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Fi ure.1 
(a)The tank is closed at the top and contains air at a pressure PA as shown in figure 2. 
Calculate the value of PA for the manometer reading shown. [SM] 
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(b) II' the surface tcn~ion al 1h..: soap-air interface is 0.088N/111, calculate the internal 
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3. A 2.0 nd1 on;trearn end as shown in figure ~eter at the upstream ~~--8-0 ----
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Fi ure.3 

4. Derive the continuity equation for the fluid flow through a control volume in thr 

dimensional Cartesian coordinate system. 
10 

5. (a) Water is flowing from a hose attached to a water main at 400 

kPa gauge. A child places his thumb to cover most of the hose 

outlet, causing a thin jet of high-speed water to emerge. If the hose 

is held upward, what is the maximum height that the jet could 

achieve? Assume the flow exiting into the air is steady, 

incompressible, and irrotational and the velocity inside the hose is 

relatively low. Take density of water l 000 kglm3.[ 5MJ 

(b) A Pipe line carrying oil (sp.gr:0.8) changes in diameter from 

300 mm at position I to 600 mm diameter at position 2 which is 5 

ters at a higher level. ff the pressures at positions I and 2 are 

me 
, . 

100 kN/ni2 and 60 kN/m- respectively_ and the discharge is 300 

. I deter1nine· Loss of head and direction of flow [SM] 
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Formulas: 

du 
T == -µ dy 

PB ==PA+ pgh 

p ~ + z == Constunl 
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