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1. (a) With the usual notation, derive the continuity equation for a fluid flow in the
form
e
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(b)

In cartesian coordinates, establish the equation of continuity for an incom-
preessible fluid in the form

ou Sv OBw

— et — =

Ox * i a9z ;

where u, v and w are the cartesian components of the velocity.

Show that
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are the velocity components of a possible fluid motion and the motion is irro-
tational.
Show that
z—:tanzt+ %;cotzt =
where a and b are constants, is a possible form for a boundary surface of a

fluid.



2. (a)

(b)

With the usual notation, derive the Buler's equation for an incompressible
and inviscid fluid flow. :
Hence show that if the fluid flow is steady the Fuler’s equation can be written
as

(2-V)u=F - -Vp.

An incompressible and inviscid fluid obeying Boyle’s law p = kp, where k is a
constant, is in motion in a uniform tube of small section. Prove that if p be
the density of the fluid then the velocity v at a distance z at time ¢ in the tube
is given by the equation
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State the Kelvin circulation theorem.
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around a square with its corners at (1,0), (2,0), (2,1), (1,1).

If the velocity field is given by v = then calculate the circulation

Let a gas occupy the region r < R, where R is a function of time t, and a liquid
of constant density p lie outside the gas. By assuming that there is contact
between the gas and fhe liquid all the time and that the motion is symmetric
about the origin r = 0, show that the motion is irrotational. |
If the velocity at r = R, the gas liquid boundary is continuous then show that
the pressure p at a point P(r,t) in the liquid is givén by
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where |r|=r and dots denote differentiation with respect to time ¢.

Given that a liquid extends to infinity and is at rest there with constant pressure
7. Prove that the gas and liquid interface pressure for a spherical bubble of
radius R is
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If the gas obeys Boyle'’s law pu'*t “ =constant, (where « is a constant and v is

the volume of the gas) and expands from rest at R = a to a position of rest at
R = 2a, deduce that the initial pressure is
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(a) With the usual notation, derive the Bernoulli’s equati

r 1 'II
/ £f + —v? + Q = constant.
p 2

rigid boundary and if thére be a source m at the point (0, a) and an'e
at (0,b) and if the pressure on the negative side be the same as the pressure

at infinity, show that the resultant pressure on the boundary is
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where a > b, p is the density of the fluid and 7 is the pressure of the fluid.



