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1.a)
A trapezoidal plate having its parallel sides equal to 2a  and a at a distance h apart is immersed vertically  in a liquid with 2a side uppermost and at a distance h below the surface of the liquid.  Find the thrust on the surface and the depth of the centre of pressure.

b)
A caisson for closing the entrance of a dry dock is of trapezoidal form 16m wide at the top and 12m wide at the bottom and 8m deep, Find the total pressure on the caisson if the water on the outside is 1 m below the top level of the caisson and dock is empty.

2.a)
Derive three dimensional continuity equation.

   b)
The x and y components in a three dimensional flow are given by 


u = x2 + z2

ϑ = y2 + z2

Find the simplest z – component of velocity that satisfies the continuity equation.

3.
What are the body forces considered in fluid flow problems?

A 15-cm diameter pipe is reduced to 7.5 cm diameter through a gradual contraction. The difference between the piezometric heads at the main and contracted section is 4 cm of mercury. By neglecting losses calculate the discharge of water.

4.a)
Explain the characteristics of laminar and turbulent boundary layer.


   b)
In a laminar boundary layer over a plate the velocity distribution is given by 

(u/Um) = (3/2)(y/d) – (1/2)(y2/d2). Find the boundary layer thickness, wall shear stress and coefficient of drag.



5.a)
Derive an expression for Bernoulli’s equation the process is adiabatic.

   b) 
What is the difference between isentropic and adiabatic process.

6.a)
Explain Reynolds number and its significance in detail. What is the significance of upper and lower critical Reynolds numbers.                                  

b)
A viscous fluid of viscosity 2.2 poise and specific gravity 1.4 flows through a 40 cm diameter pipe.  If the loss of head is 3 m in 100 m length, determine the shear stress at the wall pipe and velocity of flow assuming the flow to be laminar.
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OR
7.a)
Two reservoirs are connected by three pipes laid in parallel, their diameters are    d, 2d and 3d respectively and they are of the same length l, assuming f to be the same for all pipes, determine the discharge through each of the larger pipes, if the smallest pipe is discharging 1 cumec.            

b) 
Three pipes of same length L, diameter D and friction factor f are connected in parallel. Determine the diameter of the pipe of length L and friction factor f which will carry the same discharge for the same head loss. Use the formula hf=fLV2/2gD.

8.a)
Derive an expression for discharge of liquids through a rectangular notch.  Explain how it is modified to take into account the effect of end contractions and velocity of approach.

   b)
Explain the working of viscometers.
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