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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 text. They should have the same values,
however.)

17. Tilted plane inside cylinder The portion of the plane
y + 2z = 2 inside the cylinder x2 + y2 = 1

18. Plane inside cylinder The portion of the plane z = —x inside
the cylinder x> + y2 = 4

I

2Jx2 + y2

19. Cone frustum The portion of the cone z
between the planes z = 2andz = 6
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Planes Tangent to Parametrized Surfaces

The tangent plane at a point Py ( f(uy, v, ), g(uy, vy ), h(uy,v,)) on
a parametrized surface r(u,v) = f(u,v)i + g(u, L)J + h(u,v)kis
the plane through P, normal to the vector r,(u,,v,) X r,(uy, v, ),
the cross product of the tangent vectors r,(u,,v,) and r,(u,,v,)
at P,. In Exercises 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.

27. Cone The cone r(r,0)=(rcosf)i+ (rsin@)j+ rk, r >0,
0 <0 < 2m at the point PO(\/E, \/5,2) corresponding to
(r.0) = (2.7/4)

28. Hemisphere The hemisphere surface r(¢,6) = (4 sin ¢ cos )i
+ (4sin¢sinf)j + (4cosp)k, 0 < ¢ < 7/2,0 < 0 < 27,
at the point P,(~2,v2,2+/3) corresponding to (¢,0) =
(m/6,7/4)

29. Circular  cylinder The circular cylinder r(6,z) =
(3sin260)i + (6sin?0)j + zk, 0 < @ < w, at the point
P,(3v3/2,9/2,0) corresponding to (6,z) = (7/3,0) (See
Example 3.)
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32. Parametrization of a surface of revolution Suppose that the

parametrized curve C: ( f(u), g(u)) is revolved about the x-axis,
where g(u) > 0 fora < u < b.

a. Show that

r(u,v) = f(ui+ (gu)cosv)j+ (gu)sinv)k
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is a parametrization of the resulting surface of revolution,
where 0 < v < 27 is the angle from the xy-plane to the
point r(u, v) on the surface. (See the accompanying figure.)
Notice that f(«) measures distance along the axis of revolu-
tion and g(u) measures distance from the axis of revolution.

\

( f(u), g(u), 0)

f(w)_  — .
N

b. Find a parametrization for the surface obtained by revolving

) the curve x = y2, y > 0, about the x-axis.
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[gé 15. Integrate G(\ v,z) = z — x over the portion of the graph of _ﬁ-‘\a)‘xtov“ 0&&&\

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.) OS <
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