Section 7.3

[image: image1.png]A curve (path) in R? described by ¢(7) = (x(7).0(7),2(7)) for a < 1 < b is said
to be a parametrized curve (path).

A surface in R3 described by ®(i,v) = (x(11,v). (1, v),z(u,v)) for (u,v) in
some region D < R? is said to be a parametrized surface.





[image: image2.png]If z = flx,p) is defined for (x,y) in some region D < R, then the surface
defined by this function can be parametrized by ®(u,v) = (i1,v.f(u1,v)) for
(u,v)in D.

Example The function z =2 + y over the rectangle [-1,1]x[-2,2]
defines a surface in R*. How can the surface defined by this function be
parametrized?

Example Write the equation of the plane 2x + 10y —7z =11 as a
parametrized surface.




[image: image3.png]In general, it may not necessarily be possible to describe a parametrized
urface ®(u,v) = (x(2,v), ¥(11,v), z(u,v)) as the graph of a function.

Example Consider a sphere of radius 5 centered at the origin; this
urface is not a function. How can this surface be parametrized?





[image: image4.png]Suppose @(u,v) = (x(11,v), ¥(1,v), z(11,v)) is a parametrized surface, and

(Xo. Yo - Z9) = ®(1ty,v,) is a point on the surface.

It can be shown (and is
intuitively clear) that the vector
n=®,(uy,vy) x D (1y,v,) 18
normal to the plane tangent to
the surface at the point

(Xg. Vo - 20) = @1ty ,vg) -

Then the equation of this tangent plane
is given by




[image: image5.png]Example
Consider the surface in R? described by
(x,0,2) =D, v)=(ucosv,usinv,u) for u>0.

(Note that this surface consists of the points on the cone =2 = x? + 37
where z>0.)

Find the Cartesian equation of the plane tangent to the surface at ®(1,0).
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