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Answer any FIVE questions

All questions carry equal marks
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1.a)
Under what conditions is the miniscus between two liquids in a glass tube 
 (i) concave upwards  (ii) concave downwards?  Explain.
b)
At standard atmospheric conditions, determine the increase in pressure necessary to cause:


(i) 1% reduction in the volume of water.


(ii) 1% reduction in the volume of air subjected to isotropic compression.


(iii) 1% reduction in the volume of air when subjected to isothermal compression.

2.a)
Explain the working of different types of manometers.

b)
A right circular cylinder of radius ro and height ho has a specific gravity S.  It is required to float in water with end faces horizontal.  Determine the ratio ro/ho for stable equilibrium.

3.a)
Define the following terms:


(i) Stream line    (ii) Rotational flow   (iii) Steady flow   (iv) Uniform flow.

b)
If (=3xy, find x and y components of velocity at (1,3) and (3,3).  Determine the discharge passing between streamlines passing through there points.

4.a)
If the expression for the stream function is described by (=x3-3xy2, determine whether the flow is  rotational or  irrotational. 
   b)
 If the flow is irrotational, then find the correct value of velocity potential.

5.a)
What are the advantages of a triangular weir over a rectangular weir?  Which one is better suited for a wide range of discharge variation?

b)
A rectangular sharp-crested weir is 1.2m long.  How high should it be placed in a channel to maintain the upstream depth of 1.5m for a discharge of 0.46 m3/s?  Take cd=0.64.

6.a)
Derive an expression for the force on a stationary curved vane in the direction of the incoming jet.

b)
A smooth symmetrical curved vane forms a part of a sphere, subtending an angle of 120oat the centre. A jet strikes the vane tangentially with a velocity of 16 m/s.  The vane moves with a velocity of 8 m/s.  Find the force on the vane, work done and the efficiency.
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7.a)
No hydraulic machine can be cent percent reaction machine.  Prove this statement from fundamentals.

   b)
The results on a model turbine are given below:


Diameter = 250 mm, speed = 750 rpm,  Head = 25 m, Power developed=100kW
For a geometrically similar turbine, it is required to develop 900 kW under a head of 36 m.  Calculate the speed and the diameter of a new turbine.

8.a)
Derive an expression for the least diameter of the impeller of a centrifugal pump.

b)
A centrifugal pump having an impeller diameter of 300 mm rotates at 900 rpm.  The vanes are radial at exit and are 75 mm wide.  The radial velocity of flow at exit is 3 m/s.  The velocities in the suction and pipes are 2.5 m/s and 1.5 m/s respectively.  Neglecting friction losses in the pump, determine 
(i) the head through which water is lifted  
(ii) the power required for the pump.
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