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8.5

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.)

3. Cone frustum The first-octant portion of the cone z =
x? + »?/2 between the planes z = O and z = 3

7. Spherical band The portion of the sphere x> + y? + z? = 3

between the planes z = \/§/2 andz = 7\/3:/2 X =) cos
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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.)
18. Plane inside cylinder The portion of the plane z = —x inside

the cylinder x? + y? = 4

X=Fcn @
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21. Circular cylinder band The portion of the cylinder x> + y? = 1

between the planes z = 1 and z =
X=Focn
Sel ) Usin\cj CY"'"d/VfcoJ wordinabes § Y =rsinG, W 30 ad 0<O<an, Then
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Planes Tangent to Parametrized Surfaces

The tangent plane at a point Py f(uo, vo), g(ug, 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,(ug, 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.

29. Circular cylinder The circular cylinder r(6, z) = (3 sin20)i +
(65in>6)j + zk,0 = § = m, at the point Po(3V/3/2,9/2,0)
corresponding to (6, z) = (7/3, 0) (See Example 3.)
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More Parametrizations of Surfaces
34. Hyperboloid of one sheet

a. Find a parametrization for the hyperboloid of one sheet
x? + y? — z2 = 1 in terms of the angle 0 associated with the
circle x2 + y2 = r? and the hyperbolic parameter u associ-
ated with the hyperbolic function > — z = 1. (Hint:
cosh’u — sinhu = 1.)

b. Generalize the result in part (a) to the hyperboloid
(x%/a®) + (»*/b?) — (z%/c?) = 1.
X=Feose = coshueng
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Surface Area for Implicit and Explicit Forms
56. Let S be the surface obtained by rotating the smooth curve
v = f(x),a = x = b, about the x-axis, where f(x) = 0.

a. Show that the vector function

r(x,0) = xi + f(x)cosfj + f(x)sin Ok

is a parametrization of §, where 6 is the angle of rotation
around the x-axis (see the accompanying figure).

b. Use Equation (4) to show that the surface area of this surface
of revolution is given by

b
4= / 27f(x)V'1 + [f'(x)] dx.
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Surface Integrals

14. Integrate G(x,y,z) = x \/_,v2 + 4 over the surface cut from the
parabolic cylinder y? + 4z = 16 by the planes x = 0, x = I,
andz = 0.

SOI) et Tix.y.2)= ¥Y+42 . Ufk.y.2) = ny +4k;
Vf'i =4 \us-x|= ‘V‘P(x vz 23[ 27/) q— Y++
Lde = BEEddy = %maxay,

Also, when 20, Y216 & y=2%,
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Finding Flux Across a Surface

In Exercises 19-28, use a parametrization to find the flux //sF ‘ndo

across the surface in the given direction.

20. Parabolic cylinder F = x?j — xzk outward (normal away from
the yz-plane) through the surface cut from the parabolic cylinder
y=x%—-1=x=1,bytheplanesz = 0and z = 2

22. Sphere F = xi + yj + zk across the sphere x> + y? +z2 = a
in the direction away from the origin
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