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1. A 135º reducing bend is connected in a pipeline, the diameters at the inlet and outlet of the bend being 30cm and 20cm respectively. Find the force exerted by the water on the bend if the intensity of pressure at inlet of bend is 30N/cm2.  The rate of flow of water is 600 litres/sec. 

2.  A lawn sprinkler with two nozzles of diameters 3mm each is connected across a tap of water. The nozzles are at a distance of 40cm and 30cm from the centre of tap. The rate of water through tap is 100cm3/s. The nozzles discharge water in the downward directions. Determine the angular speed at which the sprinkler will rotate free.


3.  A oil of specific gravity 0.85 and viscosity 10 poise is flowing through a pipe of diameter 150mm. The velocity at the centre is 3m/s, find: (i) pressure gradient in the direction of flow, (ii) shear stress at the pipe wall, (iii) Reynolds number and (iv) Velocity at a distance of 30mm from the wall.

4. What is Hagen Poiseuille’s formula? Derive an expression for Hagen Poiseuille’s formula.

5. A rough pipe of diameter 200mm and length 1000 m carries water at the rate of 0.3m3/s The wall roughness is 0.012mm. Determine the co-efficient of friction, wall shear stress, centre line velocity and velocity at a distance of 50mm from the pipe wall.
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