Surfaces of revolution 21/06

Start with a curve
y () = (f(), 0, g(t)), as<t<bpb,

in the xz-plane and rotate it around the z-axis by an angle u.
The resulting surface is parametrized by

o(u,v) =(f(w)cosu, f(t)sinu, gv)),

where u € [0,2mm) and t=v € [a, b].

Examples: 1. For the sphere, start with x = f(t) = cost and
z =g(t) = sint. If we replace x = cost by x = 2+cost we
obtain a torus of revolution

o(u,v) =((2+cosv)cosu, (2+cosv)sinu, sinv),
which satisfies (x2+y?+z? —5)? +16z° = 16.

2. Starting with the line f(t)=t, g(t) =mt (m > 0 fixed) gives
a cone. Taking f(t) =1, g(t)=t gives a cylinder.

3. Taking the hyperbola x> — z°> = 1 with
f(t) = cosht = %(et +e7h), g(t) =sinht = %(et —e b
gives the hyperboloid of one sheet
o = (coshv cosu, coshv sinu, sinhv).
Replacing z =sinh v with z=v gives the catenoid
o = (coshv cosu, coshvsinu, v)

illustrated:




