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Answer all Questions Time: Two hours

Q1. (a) With the usual notations, derive the equation of continuity of a fluid flow in

the form of

do el e s
——+pV.qg=10,
di
where — denotes the differentiation following the fluid particle.
i

(b} For an incompressible fluid, show that

fex » ky . ks .
U = - — %, U= — - — j, W= - k
(22 + ¥? + 2%)2 (e% +u° + 27)7 (g 4 yPbud)a
are the velocity components of a possible fluid motion.

fc) Determine the condition that

wu=azr+by, wv=czt+dy

would be the velocliy components of an incompressible fluid. Show that the
streamlines of this moticn are rectangular hyperbelas when the motion is irro-

tational.

Q2. {a) With the usnal notations, write the Euler’s equation of motion of a fluid and

use it to show that an incompressible, irrotational steady flow 1s given by

P
/ q + {1 = constant.



(b)Y A long pipe of length I has slowly tapering cross-section. It is inclined at an
anele a to the horizontal and water flows steadily through it from the upper
end to lower end. The section at the upper end has twice the radius of the
lower end. At the lower end the water is delivered at atmospheric pressure 7.
If the pressure at the upper end is twice atmospheric. Show that the velocity

of the delivery is
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where p is the density of the water.

A source § and a sink T of equal strengths m are situated within the space bounded
by a circle whose center is the originQ. If S and 7' are at equal distances from O
on opposite sides of it and on the same diameter AOB. Show that the velocity of

the liguid at any point P 18
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where S' and T" are the inverse of § and T with respect to the circle.

A spherical cavity of radins I2, conmini.ng gas at pressure pp begins to expand rapidly
in surronnding unbounded liquid. Let R be the radius of the cavity at time ¢, py

the pressure of the gas which is assumed to expand according to the law

pi (TN
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Show that the pressure p of the liquid at a point distance r from the center of the

cavity is given by
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where # = —— gravity being neglected. It v = = and R = (1 + n)R,, show that
s

the solntion of the above equation is given by
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