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Multivariable Calculus by Edward and Penney

Q 15.5.28) Find the Centroid of a part of spherical surface with equation p =a that
lies within the cone r=z

Solution:

Concept used

The coordinates of the Centroid G ()_c ;,_)are computed as

:—ﬂ xéxy, )dS y——ﬂ yé'xy, )dS z——ﬂ z5xy, )dS

Where m is the mass of surface, given by

n=[], otenz
And
5(x, v, z) is the mass density of the surface.

Equation of the sphere is
p=a
=x*+y’+z°=a’

Equation of the cone is

z=r and x*+y> =r’

x2+y2+Z2:a2

(0,0,0)

Spherical Coordinates:
In a fixed frame of reference the Cartesian coordinates (x, v, z) are related to the

spherical coordinates (o, 9, ¢) through the relations
x = psingcosd

y = psingsinf

and 7 = pcos ¢

ds = p*sinpdpdo

where p >0, is the dis tance of point from origin.
0 is longitude and 0 <60 < 2rx

@ is the latitude or polar angle and 0< ¢ <

For a sphere, p=a
Xy +7i=a’
From the symmetry of the figure,

x=0
y=0
Also, equation of the cone
Z=r

.X2 + y2 — 7’2
The semi — vertical angle of the cone, is

tan¢=£
Z
=1
¢ = tan” (1)
__r
4

Therefore, mass is given by
=[], ol
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5.a*singdpdo
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= (275 a*)[ singdg

SRt

= (27z5a ) cos ¢]
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= (215 a® )[cos 0—cos ( g ﬂ
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The coordinates of the Centroid are G(E,},Z)E G(0,0, Ta_)j
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