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I~STRUCTIO iS 

1. ATTEMPT ANY FOUR QUESTIONS OF YOUR CHOICE 
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HOD'S SIGNATURE 

' SEVERE PE1 AL TIES APPLY FOR MISCONDUCT, CHEA TING, POSS ESSION OF 
UNAUTHO RIZ ED MATERIALS DURING EXAM 

3. YOU ARE OT ALLOWED TO BORROW CALCULATORS AND ANY OTHER 
WRITING MATERIALS 



j 

l a. 

b. 

State and prove Pasca l' s law . (9Yi marks) 

A multipl e u -tube manometer is fitt ed to a pipe with cc nl c r at /\ as shown in Fig. Q1b. Determin e the 
(SY> marks) pressure nt A. 

Fig. Ql b 

2a . Derive an expressio n for the force on a thin plate o f given arbitrary shape imm ersed in a liquid at an 

angle 8 to the free surface. Sta te the expressions fo r th e ce nter of pressure of the plate. 
(9 marks) 

b. A wa ll of a reservo ir is inclined at 30° to the verti ca l. A sluice 1 m long along the slope and 0.8 m wide 

is closed by a pla te. The top of th e opening is 8 m below the wate r level. Det erm ine t he location of the 

center of press ure and th e to tal force on the plate. 

(6 marks) 

3a. State t he Archim edes' principle. (2 marks ) 

b. Defi ne and exp lain t he following terms (i) Metacenter (ii) M etacenter height (6 marks) 

c. A wooden block of w idth 2.5 m, depth 1.5 m and length 6 m is floated hori zontally in wa ter. If the 

specific gravity of block is 0. 65. Find (i) the volume of water developed, and (ii) posit ion of the center 

of buoyancy (7 marks) 

4a . Define t he follow ing properties of fluid; 

(i) density, (i i) specific weight, (iii) specific gravity, (iv) viscosity (4 marks) 

b. The velocity of fl uid filling a hollow cylinder of radius 1 m varies as u = 10 [r - r
2

] m/ s along the 
0.1 

radius r. the viscosity of the fluid is 0.018 Ns/m
2

. For 2 m length of the cylinder, determine the velocity, 

shear stress and shear force over cylindrical layer of fluid at r = 0.7m. (8 marks) 

c. An open cylindrical vertical container is filled with water to a height of 30 cm above the bottom and 

over that an oil of specific gravity 0.82 for another 40 cm . the oil does not mix with water. If t he 

atmospheric pressure at that temperature is 1 bar, determine the absolute and ga uge pressure at the 

Sa. 

b. 

C. 

oil-water interfa ce. (3 marks) 

Derive the continuity equation for an incompressible steady flow fluid . (5 marks) 

Air enters a compressor with a density of 1.2kg/m 3 at a mean velocity of 4 m/s in the 6cm x 6cm inlet 

duct. Air is discharged from th e compressor with a mea n velocity of 3m/s in a 5cm diameter circul ar 

pipe. Determine the mass flow rate and the density at the outlet . (4Yi marks) 

A jet of water of 20mm in diameter exits a nozz le directed vertically upward at a velocity o f lOrn/s. 

assuming the jet retains a circular cross section, determine the diameter of the jet at a point 4 .Srn 

above the nozz le ex it. Take Pwate r = 1000kg/m3. 

{SX marks) 
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