13.7 Cylindrical and Spherical Coordinates
Multivariable Calculus
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1. Find the rectangular coordinates of the point P with cylindrical coordinates
(,6,2) = (2,35,5)

r=2 x = 2cos 3Ty A= 23y
© = Wy = 2 (- =) 2o
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2=5 - -2/ ‘( z/ri/ /5,5)‘1
® 2. Find cylindrical coordinates for the point with rectangular coordinates
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3 x.y.2) = (- 3\3,~ 3,5)
/ -3 r= [ (-33)2 & (D
r= =303 toand =
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©= T/ 6= Ty, =0
Level Surfaces: are the surfaces obtained by setting one of the coordinates equal to a
constant

In rectangular coordinates: In cylindrical coordinates:
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3. Find an equation of the form z = f(r, 0) for the surfaces:

a x +y2+zz= 9,withz > 0

242229 o5 z = [q-c2
b. x+y+z=1

CS\N6 4+ CLOSE 4 2 =

z=\-r (ame +come)
4, Graph the surface corresponding to the equation in cylindrical coordinates given by

2
zZ=r —_— 9('7_4&7_

Spherical Coordinates (p, 9, ¢)
can define a point P using two angles — 8 and ¢
0 defines the angle on the xy-plane
¢ defines the angle of declination — the angle between the z-axis and the ray
through point P

Restrictp 2 0and0 < d < n

LN Spherical to Rectangular | Rectangular to Spherical
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z= P eos @ cos b =

Findr = P SN (i) therefore:

x=rcosG=PS\ﬂ¢C.05@ y =rsinf = Ps\r\(PS\ﬁe zil P C_OS¢
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5. Find the rectangular coordinates of P = (p, 6, ) = (3, 37 4) and find the radial

coordinate r of its projection Q onto the xy —plane.

p=3 22 3conh u= 3 snVaen™z  x=3(W2) s,
0= = 2/ = 37 (") = 3 (WD)(72)
-ﬂ) = 3 ﬁ._ - 3
43 2{z 22
| ) _ e, N = | 2 EREY
J ( 3/7_;—7_/ BY—/ZFL, 3/4—2) } = (3/14-1\_ f( 25
6. Find the spherical coordinates of the point P = (x, y,2) = (2,— 243, 33 R q/% = 2'7/25
x=2 o= tcm\( ZG/\) P = 5(7—32*' (-283) ., 42 . \I 3w
%=-203 > en QED = Y+ 2 49 %
27 3 = 5T - Eg
'I% 3 - B
= -5 8 cos™ (%)
*» . b3 \ (6 & T, /-5 0.9 3} ) = 0. C{S
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7. Find an equation of the form p = £(8, ¢) for the following surfaces:
a x2+y2+zz= 9

Ikl

b. z=x2—y2
pcCos ¢ - Pj\ﬁ¢ COS@ @ s\nt¢ SU’\ e
cos @ = e sn*P (cost® - a\n ‘e)

8. Graphp = secf¢ cosp = ° 5‘nz¢ S A |
Cos
P o= v
2 - st Pcos2®







