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PART A

Answer any three questions. Each question carries 10 marks.
w

1 a) Determine the bulk modulus of elasticity of a liquid, if the pressure of the liquid is 5
increased from 70 N/cm? to 130 N/cm?. The volume of the liquid decreases by
0.15 per cent.

b) Prove that the pressure intensity inside a hollow bubble increases with decrease in 5
bubble diameter.

2 An oil film of thickness 1.5 mm is used for lubrication between a square plate of 10
size 0.9—m x 0.9 m and an inclined plane having an angle of inclination 20°. The
weight of the square is 392.4 N and it slides down the plane with a uniform
velocity of 0.2 m/s. Find the dynamic viscosity of the oil.

> Explain how to find the resultant pressure on a curved surface immersed in a 10
liquid

4 a) How will you determine the meta-centric height of a floating body 5
experimentally? Explain with neat sketch.

b) A wooden block of width 2 m, depth 1.5 m and length 4 m floats horizontally in 5
water. Find the volume of water displaced and the position of centre of buoyancy.

The specific gravity of wooden block is 07
PART B

Answer any three questions. Each question carries 10 marks
5 State Bernoulli’s theorem for steady flow of an incompressible fluid. Derive an 10

expression for Bernoulli’s theorem from the first principle and state the
assumptions made for such a derivation.
6 a) Explain major losses and minor losses in pipes. 5

b) Explain hydraulic gradient line and total energy line 5
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Find the discharg‘e of wa;er flowing through a pipe 20 cm diameter placed in an
inclined position, where a veaturimeter is inserted, having a throat diameter of 10
cm. The difference of pressure between the main and throat is measured by*a
liquid of specific gravity 0.4 in an inverted U-tube, which gives a reading of 30
cm. The loss of head between the main and throat is 0.2 times the kinetic head of
pipe.

Explain boundary layer separation. What is the effect of pressure gradient on
boundary layer separation?

PART C
Answer any four questions. Each question carries 10 marks.

A jet of water of diameter 100 mm strikes a curved plate at its centre with a
velocity of 15 m/s. The curved plate is moving with a velocity of 7 m/s in the
direction of the jet. The jet is deflected through an angle of 150°. Assuming the
plate smooth, find i. force exerted on the plate in the direction of the jet, ii. Power
of the jet, and iii. Efficiency.

A Kaplan turbine runner is to be designed to develop 9100 kW. The net available
head is 5.8 m. If the speed ratio = 2.09, flow ratio = 0.68, overall efficiency = 86%
and the diameter of the boss is 1/3 the diameter of the runner. Find the dimeter of
the runner, its speed and the specific speed of the turbine.

With the help of neat sketch, explain the governing mechanism of Francis Turbine
Explain the difference between Kaplan turbine and propeller turbine

Define indicator diagram. Prove that area of the indicator diagram is proportional
to the work done by the reciprocating pump.

Compdre centrifiigal pump and reciprocating pump

Define slip, percentage slip and negative slip of a reciprocating pump.

Find the power required to drive a centrifugal pump which delivers 0.04 m?/s of ’

water to a height of 20 m through a 15 cm diameter pipe and 100 m long. The

overall efficiency of the pump is 70% and the coefficient of friction ‘f” = 0.015 in
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the formula hy =

* Kk Kk
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