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Note : Attempt five questions in all, selecting at least one question

from each unit. Assume any missing data suitably.

UNIT–I

1. (a) A triangular plate of base width 2 m and height 3 m is

immersed in water (apex downwards) with its plan

making an angle of 60° with the free surface of water.

Determine the hydrostatic pressure force and the position

of centre of pressure when the apex of the triangle lies

5 m below the free water surface. 10

(b) A thin flat plate is dragged at a constant velocity of

4 m/s on the top of a 5 mm deep liquid layer of viscosity

20 centipoise. If the area of the plate is 1 sq m, find the

drag force. 10

2. (a) A rectangular barge 20 m long has a cross-section

5 m wide. The water line is 1.5 m above the bottom. If

the centre of gravity is 1.8 m from the bottom, determine

the metacentric height. 8
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(b) (i) If x2 – y2 = constant, is the equation of a stream

line, determine the magnitude and direction of the

velocity at (2, 3). 12

(ii) Find the acceleration and Vorticity components at

a point (1, 1, 1) for the following flow field :

u = 2x2 + 3y, v = –2xy + 3y2 + 3zy,

2 23 2 2 9w z xz y z� � � � .

UNIT–II

3. (a) A pipe 5 m long is inclined at an angle of 15° with the
horizontal. The diameters of pipe at smaller section (at
lower level) and larger section are 80 mm and 240 mm
respectively. If the pipe is uniformly tapering and the
velocity of water at the smaller section is 1 m/s, find
the difference of pressures between the two sections.

6

(b) (i) Why is coefficient of discharge of an orifice-meter
much smaller than that of venturimeter? 4

(ii) A venturimeter with inlet and throat diameters 300
mm and 150 mm respectively is attached in a
vertical pipe in which flow occurs from bottom to
top. The distance between the point of entrance
and to the point of throat of the venturimeter is
750 mm. If the difference of mercury levels in the
two limbs of differential gauge is 220 mm, find
the discharge passing through the vertical pipe.
Take coefficient of discharge, Cd = 0.98. 10
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4. Analyse the flow past a source-sink pair in a uniform flow.

Extend the analysis to study the limiting case of a doublet in

uniform flow. 20

UNIT–III

5. (a) Two parallel plates kept 100 mm apart have laminar

flow of oil (viscosity = 25 poise) between them with a

maximum velocity of 1.3 m/s. Calculate :

(i) The discharge per metre width.

(ii) The shear stress at the plates.

(iii) The difference in pressure between two points

15 m apart.

(iv) The velocity gradient at the plates.

The velocity at 15 mm from the plate. 12

(b) Derive the relationship between shear stress and pressure

gradient in a flow field. 8

6. (a) A pipeline conveys 8.33 litres per second of water from

an overhead tank to a building. The pipe is 2 km long

and 0.15 m in diameter. It is desired to increase the

discharge by 30% by installing another pipe line in

parallel with this over half the length. Suggest a suitable

diameter of the pipe to be installed. (Take friction factor

4f = 0.03) 12

(b) Explain the total energy line and the hydraulic gradient

line for the fluid flow through a piping system. 8
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UNIT–IV

7. (a) Explain the characteristics of growth of the boundary
layer over a flat plate. Also define displacement
thickness, momentum thickness and energy thickness
along with their physical significance. 12

(b) Air is flowing over a flat plate 5.5 m long.and 2.5 m wide
with a velocity of 3 m/s at 15°C. If � = 1.208 kg/m3 and
v = 1.47 × l0–5 m2/s, calculate :

(i) Length of the plate over which the boundary layer
is laminar, and thickness of boundary layer.

(ii) Shear stress at the location where boundary layer
ceases to be laminar.

Total drag force on both sides on that portion of
plate where boundary layer is laminar. 8

8. (a) What is the purpose of streamlining cars, airplanes,
submarines and all other bodies in motion or bodies
under the action of a moving fluid? 8 .

(b) A kite weighing 9.8 N and having an area 1 m2 makes
an angle of 7° to horizontal when flying in a wind of
36 km/h. If pull on the string attached to the kite is
49 N and it is inclined to horizontal at 45°, calculate
the lift and drag co-efficients. Take density 1.2 kg/m3

for air. 12


