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8.

9.

Answer ALL Questions.

PART A - (10 x 2 = 20 Marks)
Define viscosity and write the units.
Define bulk modulus of elasticity.
Illustrate hydrostatic law.
Define metacentric height.
Define stream tube.
Define path line
Define Bernoulli’s equation.
Give any three applications of Bernoulli’s equation.

What is dimensional homogeneity?

10. Define Froude number. State its application in fluid mechanics.

PART - B (5 x 16 = 80 Marks)

11. (a) (i) Calculate the specific weight, specific mass, specific volume and specific gravity

of a liquid having a volume of 6 m* and weight of 44 kN. (10)

(if) Define surface tension. Find the surface tension in a soap bubble of 62.5 mm
diameter when inside pressure in excess of the outside pressure is 20 N/m?.  (6)

Or



(b) Calculate the capillary rise in a glass tube of 2.5mm in diameter when
immersed vertically in a water and mercury. The surface tension of water and
mercury are 0.0725N/m and 0.52N/m respectively. The specific gravity of
mercury is 13.6 and contact angle is 130° and give reason why there is a fall in
mercury capillary. (16)

12. (a) (i) Define Mata centre and Meta centric height. (6)

(i1) A rectangular pontoon is 5m long, 3m wide and 1.20m height. The depth of
immersion of the pontoon is 0.80m in sea water. If the centre of gravity is 0.6m
above the bottom of the pontoon, determine the meta-centric height. The density
of sea water is 1025kg/m°. (10)

Or

(b) A uniform body of size 3m long 2m wide 1m deep floats in water. What is the weight
of the body if the depth of the immersion is 0.8m? Determine the meta-centric height

also. (16)
13. (a) (i) Derive the continuity equation for three dimensional flows in Cartesian
coordinates. (10)
(i1) Distinguish between
(a) Rotational flow and irrotational flow and 3)
(b) Path line and streak line. (3)
Or

(b) If for a Two dimensional potential flow, the velocity potential is given by
d=X( 2y-1), determine the velocity at P(4, 5) and the stream function at the point P.
(16)

14. (a) Derive the discharge equation for venturimeter. (16)
Or

(b) (i) A pipe line carrying oil of specific gravity 0.87, changes in diameter from
200 mm at a position A to 500 mm diameter to a position B which is 4 m at a
higher level. If the pressures at A and B are 100 kN/m* and 60 kN/m?
respectively. If the discharge is 0.20 m®/s, determine the loss of head and

direction of flow. (10)
(if) A jet of water, 75 mm in diameter, issues with a velocity of 30 m/s and impinges
on a stationary flat plate. Find the force exerted by the jet on the plate. (6)
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15. (a) The efficiency of a fan depends on the densityp, the dynamic viscosity p of the fluid,
the angular velocity o, diameter D of the rotor and the discharge Q. Express 1 in
terms of dimensionless parameters. (16)

Or

(b) (i) An oil of specific gravity 0.92 and viscosity 0.03 poise is to be transported at the
rate of 2.5 m*/s through a 1.20 m diameter pipe. Tests were conducted on a 12 cm
diameter pipe using water at 20°C. If the viscosity of water at 20°C is 0.01 poise,
find the velocity flow in the model and rate of flow in the model. (10)

(ii) Classify the hydraulic models. Discuss the merits and demerits of each model. (6)
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