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The spherical coordinates (p, 6, ¢) of a point P in space are shown in Figure 1, where
p = | OP| is the distance from the origin to P, 8 is the same angle as in cylindrical coor-
dinates, and ¢ is the angle between the positive z-axis and the line segment OP. Note that
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FIGURE 2 p=c, a sphere FIGURE 3 6=c, ahalf-planc FIGURE 4 ¢ =, ahalf-cone
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x = psin ¢ cos @

find the rectangular coordinates of the point.
2. (a) (5, m m/2) () (4,3m/4, m/3)
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I=2 Plot the point whose spherical coordinates are given. Then
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EVALUATING TRIPLE INTEGRALS WITH SPHERICAL COORDINATES

In the spherical coordinate system the counterpart of a rectangular box is a spherical
wedge - Se boonic o0 s c‘l‘w—sj, u—dM box"
E={(p6.¢)|a<p<b a<f<p c<¢=d]
=

wherea= 0,8 — a<2mandd — c < m

= Imc"&h%"t Of Vojw'
AV = (Ap)(piAd)(p: sin d. AB) = pisind. Ap AOAP
,05,00)

If we're getting SMALL, then this wedge is very close to a
rectangular box.
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Pne ,@«7@:((9 = r A = P(“TQCbK A&

1 . " " p(NZ]Cb Prse~ b, NS4
m fy,av=1lim 33 3 f(p: sinicos b, b sindisin b, p; cos ¢ b} sin b ApAIAG

T il el k=1
p’singd dpdOde

dV

E f.‘.j .Lbf(psm‘b cos 6, p sin ¢ sin 6, p cos ¢)

where E is a spherical wedge given by
E={(p6,¢)|a<p=b a<0<p c<¢=<d}
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Evaluate [[f, e*"*"**"" @V, where B is the unit ball: Not fun in rectangular coordinates:
Example B = {(I,y, Z) |x.’. a3t yl 2t ZZ = l} J1 I\.I x* 7 J'~|.. 1:7‘: 7 elf;-'v\.-‘,.;-')l.‘ dz dy dx
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=2 Plot the point whose spherical coordinates are given. Then

find the rectangular coordinates of the point. 5 20 7_?7‘
\.f
2. (a) (5, m, w/2) () (4,37/4, w/3) | 7)e
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3-4 Change from rectangular to spherical coordinates.
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5-6 Describe in words the surface whose equation is given.
6. p=3  Sohew oF
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7-8 Identify the surface whose equation is given.
8. p’(sin’¢ sin’® + cos’d) =9

z=pcﬂs¢ r=psin¢ p2=x3 +y3+z‘.’.
x = psin ¢ cos @ y = psin ¢ sin 8 z = pcos ¢
= R0 O 4 terd = 5O 42T < = =S

Cioncds (?\7,0;4\/4 55 Aadius =3 ¢¢_4w<l o Ho X —ax’s
2z

=

I1-14 Sketch the solid described by the given inequalities.

12.2=<p=<3 #w/2<d=nw

4. p<2, p=<cscd /
Q@vfg,
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I5. A solid lies above the cone z = /x? + y? and below the
sphere x* + y? + z° = z. Write a description of the solid in
terms of inequalities involving spherical coordinates.
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I7-18 Sketch the solid whose volume is given by the integral and
evaluate the integral.

18, lj‘ f p*sin ¢ dpdd do
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26. Evaluate [[[, xyz dV, where E lies between the spheres
p = 2 and p = 4 and above the cone ¢ = 7/3.
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35-38 Use cylindrical or spherical coordinates, whichever scems

. T
more appropriate.

’.‘ —
e Kbyt =2
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