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1. (a) Let the velocity of a fluid flow be V = (1 + At)i + 2j, where A is a constant.
1. Find the equation of streamline passing thrqughﬁcﬁhe point (xg, yo) at t = ty. )
ii. Obtain the equation qf path line of a fluid element which comes to (xg, 7o)
at t = tg. ’
Hence, show that the streamline and path line coincide when A = 0.

(b) An inviscid fluid moves through a straight long tube of Yarrow core. The
density of the fluid at a distance z 'from one end of the: tube at time ¢ is
po’g;(x‘c”, where a,c and py are constants. If the velocity of the fluid at the
end, z = 0, is equal v then show that the velocity of the fluid at a distance {

from that end is ¢ + (u — e¢)e™ ™.

2. (a) Let a gas occupy the region r < R, where R is a function of time ¢, and a
liquid of constant density p lie outside the gas. If the velocity at » = R, the
gas liquid boundary, is continuous then show that the pressure p at a point
P(r,t) in the liquid is given by
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where II is the pressure at infinity.

Show also that the gas liquid interface pressure is given by

p(R) =TI+ 22
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(b) If the gas obeys the Boyle's law pv% = constant, where v is the volume of the
gas, and expands from rest ar R = a to a position of rest at B = 2a, show that
the ratio of initial pressure of the gas to the pressure of the liquid at infinity is

14:3.

3. (a) Let a two-dimensional source of strength m be situated at origin. Show that the

complex potential w at a point P(z) due to this source is given byw =-minz.

(b) In the part of an infinite plane bouﬁded by a circular quadrant AB and the
radii OA, OB; there is a two-dimensional motion due to a source of strength m
at A and a sink of strength m at B. Find the velocity potential of the motion
at a point P(r,6).

Shov; that the fluid which issues from A in the direction making an angle «

with OA follows the path whose polar equation is
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r = asin? 260 [cot a+ Veot?a + COSQCQQH}

where OA = OB = a.

g
4. Write down the Bernoulli’s equation for steady motion of an inviscidincompressible
fAuid. %
Let a fluid of density p fill the region of space on the positive side of the z axis with

the plane determined by the y axis and z axis being a fixed boundary. 1% two
! €
dimensional source of strength m is situated at point (a,0), find the pointsion the

rd
boundary at which the velocity is maximum. Show that the resultant thrust on the
area formed by the part of the axis of y which lies between y = +b and unit length

along the z axis is

1 b b
T - 2 - -1y -y _ -
2116 — 2m°p [atan (a) P 62} ;

where TI is the pressure at infinity.



