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o
% Example 45. A thin sphere of radius a just

: filled with water rotates about a vertical
dimeter with angular velocity @ = 1’( 35 ), prove that the pressure at any point of the surface

ofequal pressure which cuts the sphere at right angles is = > 28P2P being the density of water.

Sol. The differential equation of the

pressure at any
point is

dp =plo® & dx + y dy) - g dz).
Integrating, p= p[ —0’ (2 + y?) - gz]+c

The sphere is just filled with water, therefore at the
highest point when

x=0,y=0,z=a,p=0; c-pag
Thus p=p[5(o (x? +y)—gz+ag].

This gives pressure at any point.

3 . .
Now the surface of equal pressure, where pressure = 2P8aisgiven by
3 128 .2, .2 ]
. =p|—— " + — 82 +a
278" 9[2 3 & tY)-gztag
or x2+y2—3gz+%a2=0,

Which ig clearly a surface cutting the sphere
x2 4y +2% =a?

atright angles.




