Standard surfacesin spherical coordinates

As in cylindrical coordinates, be aware that replgdd everywhere byd — g, in any of these equations
simply rotates the surface counterclockwise (awetkfrom above) around theaxis by &, . Also,
replacing(0,9,0) by(p,—@,8+m) (p,¢+2nm,8) orboth one after the other caange things to
where0 < @< 77 , as required for spherical integrals. Bni#l o <0, replacing(p,®,8) by

(-p, 71— @,6 + 1) will change an equation where is negative at a point to one whepeis positive at
that point (while keeping0 < @< /7 if it was there beforey) vice versa. Usingp <0 is never needed
in spherical integrals, and usually leads to tlelirect region or covering part of the region twice

In the following table,c is a constants with the indicated restrictions.

Equation Shape
p=c,c>0 Sphere of radiux centered around the origin.
p=c, Osc=sm, If ¢=0, this is the positivez-axis, not a surface. B<c<Z , thisis

assumingo = 0 r = ztan(c) or z=rcot(c), a cone going up from the origin around the

positive z-axis. If c = ’—27 , thisisz=0 , thexy-plane. If’—zT <c<rT,

this is againr = ztan(c) orz=rcot(c) , a cone going up from the
origin around the positive-axis. If ¢ = 77, this is the negative-axis,
again not a surface.

d=c Half-plane starting at theaxis (same as in cylindrical coordinates).

Any equation involving Graph this in the z-plane — the variableso and ¢ form a polar

only p and ¢, not coordinate system for that plane, but with thaxis acting in place of the
involving & x-axis and ther-axis acting as thg-axis — and the surface is what you get

by rotating that curve around tteaxis. Thus e.gp =4cos) inthe

rz-plane is a circle of radius 2 sitting on thexis at the origin, and when
rotated becomes a sphere of radius 2 sitting orxyh@lane at the origin.

If you see a surface that doesn't fit in one oftheategories, try to write the equation@s f (¢,6)
and proceed from there, keeping in mind you alrabsays want to integrate in the ordép dgdé

But visualizing the graph of the surface will prbhyabe easier thinking of the equation in rectangor
cylindrical coordinates.



