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Before answering the question-paper candidates

should ensure that they have been supplied to correct

and complete question-paper. No complaint, in this

regard, will be entertained after the examination.

Note : Attempt any Five questions. All questions

carry equal marks.

3 m below the water surface and lower

one is 5 m below the water surface. If

the value of coefficient of velocity for

each orifice is 0.96, find the point of

intersection of the two jets. 10

4. (a) Define a source flow. Obtain expressions

for stream and potential functions. 10

(b) Explain how the contour of a half body

is obtained. 10

5. (a) Describe Reynolds experiments to

demonstrate the laminar and turbulent

fluid flows. How is the type of flow

related to Reynolds number ? Determine

the nature of flow when an oil of specific

gravity 0.85 and kinematic viscosity

1.8×10–5 m2/s flows in a 10 cm diameter

pipe at 0.5 litre per second. 12

(b) Work out a relation prescribing the power

absorbed in a (i) collar bearing (ii) foot

step bearing. 8
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1. (a) Two horizontal flat plates are placed 0.15

mm apart and the space between them is

filled with an oil of viscosity 1 poise.

The upper plate of area 1.5 m2 is

required to move with a speed of 0.5

m/s relative to the lower plate. Determine

the necessary force and power required

to maintain this speed. 7

(b) Explain the absolute, gauge and vacuum

pressure. For a water column of height

6 m, calculate the intensity of pressure

in kPa and express the pressure in terms

of metre of water absolute and mm of

mercury absolute. 6

(c) Explain the terms : 7

(i) Stability of floating bodies

(ii) Centre of buoyancy

(iii) Metacentre

(iv) Metacentric height.

2. (a) The velocity vector in a fluid flow is

given : 10

V = 4x3i – 12x2yj + 4tk

Find the velocity and acceleration of a

fluid particle at (2, 1, 3) at time t = 1.

(b) The velocity potential function () is

given by an expression :

3 3
2 2

3 3
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x y     

Find the velocity components in x and y

direction. Also show that  represents a

possible case of flow. 10

3. (a) A 300 mm diameter pipe carries water

under a head of 20 m with a velocity of

3.5 m/s. If the axis of the pipe turns

through 45º, find the magnitude and

direction of the resultant force at the

bend. 10

(b) A tank has two identical orifices in one

of its vertical sides. The upper orifice is
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6. (a) Derive Darcy-Weisbach equation for loss

of head in a pipe due to friction. 8

(b) Find the distance r from the centre of

pipe of radius R where average velocity

occur in laminar flow. 8

(c) Water is flowing through a 20 cm

diameter pipe with friction factor

f = 0.04. The shear stress at a point 4 cm

from the pipe axis is 100 Pa. Calculate

the shear stress at the pipe wall. 4

7. Determine the displacement thickness,

momentum thickness and energy thickness for

the following velocity profile in the boundary

layer on a flat plate : 20

2
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8. (a) Air at 25ºC and 1 bar flows over a flat

plate at a speed of 1.25 m/s. Calculate

the boundary layer thickness at distance

of 15 cm and 30 cm from the leading

edge of the plate. What would be the

mass entertainment between these two

sections ? 12

(b) Write a note on hydraulically smooth and

rough pipe. 8
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