Warm-up Problems

Sketch the surface
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Cylindrical and Spherical

In polar coordinates, position 1s based on
angle and distance from the origin...

(1,1) 1n rectangular 1s equivalent to (\/5 ,%)
in polar

Cylindrical coordinates extends polar to 3-D

-> Find the position of a point over the
xy-plane using » and 6, then find the distance
from the xy-plane (this is the z coordinate)



(7,0,2) 1s the cylindrical coordinate of a point
reR, 0<0<2rx, zeR

Some relationships:

Cylind 2 Rect Rect =2 Cylind

x=rcosd x>+ y =7
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X
z=z

Z=Z






Ex. Find the rectangular coordinates of the

cylindrical point (2,%%,1)
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Ex. Find the cylindrical coordinates of the
rectangular point (3, -3, —7)
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Some surfaces are easier to describe 1n
cylindrical

Ex. Describe the surface » = c.

Ex. Describe the surface 6 = c.

Ex. Describe the surface z =r.



Ex. Find the cylindrical equation of the
surface x> + y? =222, ———
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Ex. Find the cylindrical equation of the
surface y? = 2x.
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Ex. Find the rectangular equation of the

surface 72 cos 20 +z2+ 1 =0.
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In spherical coordinates, points are
represented by (p,0,0):

p = distance from origin (p > 0)
6 = angle 1 xy-plane (0 < 0 < 2m)

¢ = angle with positive z-axis (0 < ¢ < m)



Ex. Describe the surface p = c.

Ex. Describe the surface 6 = c.

Ex. Describe the surface ¢ = c.



Some relationships:

Spher =2 Rect Rect =2 Spher
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Ex. Find the rectangular coordinates of the
spherical point (2,%,%)
PO Y

o T A
gz Poe YO = TATTY - (%
o p e P 1 E e F (D)

(L) -
21'067"(? AV 1(b) /




Ex. Find the spherical coordinates of the
rectangular point (O, 23, —2)
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Ex. Find the spherical equation of the surface
x> —y?—z2=1.
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Ex. Find the rectangular equation of the
surface p = sin @ sin .

]0;«, 10/%,(9/“»&0

- 1
Wyttzo =)




Ex. Sketch the solid described by 0 <9< 7,

I’SZSZ /\q
\/‘f_\/____/\’

?7r 257’




Ex. Sketch the solid described by 0 < ¢ < 7,
p<2. 2
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