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(A) Hydrodynamics
( Marks : 35)

1. (a) Choose the correct answer :
D /Dt is known as
(i) static differential operator
(i) partial differential operator
(iii) total differential operator
(iv) differentiation following the motion

{b) Define real fluid with example. 2
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(2)

(c) Fill in the blank : 1
If ¢ be the velocity potential, then it
satisfies equation.

(d) Define velocity of a fluid particle. 1

(e) Determine the acceleration of a fluid
particle from the following flow-field : 5

g =i (Axy?1)+ ] (Bxyt) + k(Cxyz)

() Deduce the equation of continuity. 5
Or
If u=—aizc——£y2—, v=93—tb—§, w =0,
x4y x“+y

investigate the nature of the motion of
the liquid.

2. (a) Write down the Euler’s equation of
motion. 1

(p) Deduce the equation of motion for
impulsive forces. €

(c) What is meant by circulation? Write the
statement of Kelvin’s circulation
theorem.

(d) Write the Bernoulli’s equation for steady
and unsteady fluid motions.
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(3)

3. (a) Choose the correct answer : 1

Let C be the closed curve and T be the
circulation, then

(i) T=Iq-dr
(i) T=[qxdr
(i) T=J‘|q|dr

(iv) None of the above

(b) Show that kinetic energy of liquid is
given by

1 o0
-= S
2p£¢an

where ¢ is the single-valued velocity
potential over the surface S, p be the
density of the liquid. T

Or

Prove that there cannot be two different
forms of irrotational motion for a given
confined mass of incompressible in-
viscid liquid whose boundaries are
subject to the given impulses.
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(4)

(B) Hydrostatics

( Marks : 45))
4. (a) Define specific gravity of a substance. 1
() Write True or False : 1

If a triangle is immersed in a
homogeneous liquid, then the sum of
the pressures at the vertices is equal to
three times the pressure at the centroid
of the triangle.

(c) Write down the differential equation of
fluid pressure. Find the necessary
condition that must be satisfied by a
given system of external forces, so that
the fluid may maintain equilibrium.

Lete3=4

5. (a) A small uniform tube is bent into the
form of a circle whose plane is vertical.
Equal quantities of two fluids of
densities p and o fill half the tube. Show
that the radius passing through the
common surface makes with the vertical
an angle 6 given by

tan@:p;c

p+o 6
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(5)

Or

A fine circular tube in the vertical plane
contains a column of liquid of density 9,
which subtends a right angle at the
centre, and a column of density &
subtending an angle o. Prove that the
radius through the common surface
makes with the vertical an angle

_18-8"+d cosa

tan ———
5+08 sina

(b) Find the pressure at a point in the lower
layer of two given heavy homogeneous
liquids which do not mix. 5

6. (a) Define centre of pressure. I

(b) Find the centre of pressure of a
parallelogram immersed in a homo-
geneous liquid with one side in the

surface. 5
2. (o) A semi-circular lamina is immersed in a
liquid with diameter in the surface. Find

the depth of the centre of pressure. 5
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Or

A triangle ABC is immersed in a liquid,
its plane being vertical and the side AB
in the surface; if O be the centre of the
circumscribed circle of ABC, prove that
Pressure on the AAOC _sin2B
Pressure on the AOCB  sin2A

(b)) A closed cylindrical vessel with
hemispherical ends is filled with water
and placed with its axis horizontal. Find
the resultant thrust on each of the ends
and determine its line of action. 5

Or

A solid hemisphere of radius g is placed
with its centre at a distance h below the
surface of water and has its plane face
vertical. Find the horizontal thrust on
the curved surface. Find also the
resultant thrust on it. '

8. (a) Write the condition of equilibrium if 4

body floats in two liquids which do not
mix, 2

(b) Define surface of floatation and curves
of floatation. 2

(¢) What are ‘the different types of
equilibrium in Tespect of metacentre

with respect to the positions of the
centre of gravity? 3
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(7))

(d) A uniform rod of length 2I can turn
freely about one end which is fixed at
height h(<2l) above the surface of the
liquid. If the densities of the rod and the
liquid be p and © respectively, show that
the rod can rest either in a vertical
position or inclined at an angle 6 to the
vertical such that

cosezﬁ _L
21\o -p S

Or

If W;, Wy, W3 be the apparent weights of
a given body in fluids whose specific
gravities are Sy, Sy, S3, then prove that

‘/Vi (SQ "'S3}+W2(SS —Sl]+W3(Sl —82} =0

* * k
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