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dV = psin¢ dp d$ dO

To turn into spherical coordinates,

f(x,y,z)= x* + y*= (pcosOsind)* +(psinOsin) *

= (psing)* (cos’O + sin’O) = (psin)*

Since we are integrating the unit ball, 0 <r<landr=p
Also, we are integrating only where x > 0 so -pi/2 < © < pi/2

Lastly, 0 < ¢ < pi
S O = -pif2 © = -pir2 S $=0 ¢=pi S p=0 p:1([:)Sil'l(l)) 2% psin(l) dp d(l) de
S 0" psin’d dp = p*/4 sin’*P from 0 to 1 = 1/4 sin’P

1/4'S 4% sin’p dp = 1/4 S 40 sin P(sin’*D) dP

=1/4 S $=0®" sin Pp(1-cos’p) dd let u = cos ¢ dx = du/-sin
¢

=-1/4'S 4= ®™ (1-u ?)du = -1/4(cos ¢ — cos*d/3) from 0 to pi

= -1/4(-1+1/3) + %(1-1/3) = 1/3

And then integrating the last integral, = 1/3 © from —pi/2 to pi/2, the answer becomes pi/3



