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§16.5

Finding Parametrizations

In Exercises 1-16, find a parametrization of the surface. (There are
many correct ways to do these, so your answers may not be the same
as those in the back of the book.)
4. Cone frustum The portion of the cone z = 2Vx? + 2

between the planes z = 2 and z =
6. Spherical cap The portion of the sphere x> + y* + z? = 4 in

the first octant between the xy-plane and the cone z = Vx? + y?
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Surface Area of Parametrized Surfaces

In Exercises 17-26, use a parametrization to express the area of the
surface as a double integral. Then evaluate the integral. (There are
many correct ways to set up the integrals, so your integrals may not be
the same as those in the back of the book. They should have the same
values, however.)

19. Cone frustum The portion of the cone z = 2Vx? + y?

between the planes z = 2andz = 6
25. Sawed-off sphere The lower portion cut from the sphere

x? +_v2 + 22 = 2 by the cone z = m
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Planes Tangent to Parametrized Surfaces

The tangent plane at a point Poy(f(uo, vo), g(uo, vo), A(ug, vo)) on a

parametrized surface r(u, v) = f(u, v)i + g(u, v)j + h(u, v)K is the

plane through Py normal to the vector r,(ug, vo) X r,(ug, vg), the cross

product of the tangent vectors r,(u, vo) and r,(ug, vo) at Py. In Exer-

cises 27-30, find an equation for the plane tangent to the surface at P,,.

Then find a Cartesian equation for the surface and sketch the surface and

tangent plane together.

30. Parabolic cylinder The parabolic cylinder surface r(x,y) =
xi +yj — x%k, —00 < x < 00, —00 < y < 00, at the point
Py(1, 2, —1) corresponding to (x, y) = (1,2)

2

Sol) Fixy)= Xi1y5 - Xk
PR Al A TR
N Pf.\’L \)
Y}’: :l /‘?Y{.P'D):J
o = D
- o J k
(Vxx7y)U)u}: l O -9 -h"'}lﬂl‘t P)IM, at P
0 ( @)
= 2'15 +f

g EQVM‘HOM a‘_F -to'm}lll’t quuf ((K—I)'_‘-:+(y_2)?+(2.,.)—\:)-(2—:;“'_\:43‘: O
1e  2x+z= |,

Equm‘tl'w‘ 6F sufpce: Z=-X%X".



33. a. Parametrization of an ellipsoid Recall the parametrization
x =acosh,y = bsinh, 0 = § = 2 for the ellipse (x*/a?) +
(y2/b*) = 1 (Section 3.9, Example 5). Using the angles 6 and
¢ in spherical coordinates, show that

r(6, ¢) = (acosBcos )i + (bsinb cosp)j + (csinp)k

is a parametrization of the ellipsoid (x*/a?) + (y?/b?) +
(zz/cz) = 1.

b. Write an integral for the surface area of the ellipsoid, but do
not evaluate the integral.
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41. Find the area of the surface x> — 2y — 2z = 0 that lies above the
triangle bounded by the lines x = 2,y = 0, and y = 3x in the xy-
plane.
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15. Integrate G(x,y,z) =z — x over the portion of the graph of
z = x + y? above the triangle in the xy-plane having vertices
(0,0, 0), (1, 1, 0), and (0, 1, 0). (See accompanying figure.)
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Finding Flux Across a Surface
In Exercises 19-28, use a parametrization to find the flux /| [5 F-ndo
across the surface in the given direction.

19. Parabolic cylinder F = z% + xj — 3zk outward (normal away
from the x-axis) through the surface cut from the parabolic cylin-
derz = 4 — y*bytheplanesx = 0,x = 1,and z =

21. Sphere F = zk across the portion of the sphere x> + y? +

z2 = 42 in the first octant in the direction away _f"rom the origin
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