Code: 13A01408 R13

B.Tech Il Year Il Semester (R13) Regular & Supplementary Examinations May/June 2016

MECHANICS OF FLUIDS
(Mechanical Engineering)

Time: 3 hours Max. Marks: 70
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PART — A
(Compulsory Question)
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Answer the following: (10 X 02 = 20 Marks)
Define cohesion and adhesion.
A vessel of 4 m® volume contains an oil of weight 30.2 kN. Find the specific gravity of the oil.
Define circulation and vorticity.
Water is flowing through a pipe of 70 mm diameter under a gauge pressure of 50 kPa and with a mean
velocity of 2.0 m/s. Neglecting friction find the total head if the pipe is 7 m above the datum line.
Sketch the pattern of laminar flow and transition flow in Reynold’'s experiment.
What is stagnation pressure?
Give any two methods to control boundary layer separation.
Define boundary layer.
Name two types of drags.
What is airfoil? Give the sketch.

PART - B
(Answer all five units, 5 X 10 = 50 Marks)

A vertical gate closes a horizontal tunnel 5 m high and 3 m wide running full with water. The pressure at
the bottom of the gate is 196.2 kN/m?. Find the total pressure on the gate and position of centre of
pressure.
A simple manometer containing mercury is used to measure the pressure of water flowing in a pipeline.
The mercury level in the open tube is 60 mm higher than that on the left tube. If the height of water in
the left tube is 50 mm, find the pressure in the pipe in terms of head of water.

OR
Determine the minimum size of glass tube that can be used to measure water level if the capillary rise in
the tube is not to exceed 0.25 m. Take surface tension of water in contact with air as 0.0075 kg(f)/m.
A plate having an area of 0.6 m? is sliding down the inclined plane at 30° to the horizontal with a velocity
of 0.36 m/s. There is a cushion of fluid 1.8 mm thick between the plane and the plate. Find the viscosity
of the fluid if the weight of the plate is 280 N.

For a three dimensional flow if two velocity components are u = xy and v = 2yz, find the third velocity
component.
Define stream line, path line, streak line and stream tube.

OR
List the assumptions and limitations of Bernoulli’s equation.
A pipe 5 m long is inclined at an angle of 15° with the horizontal. The smaller section of the pipe which is
at a lower level is of 80 mm diameter and the larger section of the pipe is of 240 mm diameter. Find the
difference of pressures between the two sections if the pipe is uniformly tapering and the velocity of
water at the smaller section is 1 m/s.
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