<< Surface Area of Parametrized Surfaces

J-—‘—- 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.)
20. Cone frustum The portion of the cone z = /x? + _\'3/3

between the planes z = landz = 4/3
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24. Parabolic band The portion of the paraboloid z = x? + y?
\Sg between the planes z = landz = 4
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Planes Tangent to Parametrized Surfaces
(5—5 The tangent plane at a point P, ( f(u,,v,), g(uy,vy), h(uy,v,)) on
a parametrized surface r(u,v) = f(u,v)i + g(u,v)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.
30. Parabolic cylinder The parabolic cylinder surface r(x,y) =
xi+ yj— x%k, —00 < x < 00, —00 < y < 00, at the point
P,(1,2,—1) corresponding to (x, y) = (l 2)
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-~ 42. Find the area of the cap cut frc
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\S < Find the area of the surfaces in Exercises 49-54.
- 49. The surface cut from the bottom of the paraboloid z = x2 + y?2
by the planez = 3

50. The surface cut from the “nose” of the paraboloid x = 1 —
y? — z2 by the yz-plane
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< C 56. Let S be the surface obtained by rotating the smooth curve
\2 y = f(x), a < x < b, about the x-axis, where f(x) > 0. QB %SS SCC*""""\ Q& *@“Q& )OC., Y_Q bl
22 (Phesst, Ll Swd)

r(x,0) = xi + f(x)cos@j + f(x)sinbk f
is a parametrization of S, where  is the angle of rotation %

around the x-axis (see the accompanvina ﬁ‘ller). \\,_Ak a
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a. Show that the vector function
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b Surface Integrals of Scalar Functions
‘_g)—. In Exercises 1-8, integrate the given function over the given surface.

1. Parabolic cylinder G(x,y,z) = x,over the parabolic cylinder
y=gahiasl s zx8

2. Circular cylinder G(x,y,z) = z, over the cylindrical surface
y24+22=4,z2>201<=x< 4
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\’S Q 8. Spherical cap H(x,y,z) = yz, over the part of the sphere
\ 2 2 . ol o)
—_ x2 + y? + z? = 4 that lies above the cone z = +/x2 + y?
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\Sé 12. Integrate G(x,y,z) = xyz over the surface of the rectangular
solid bounded by the planes x = +a, y = +b,and z = =c.

Z A

gj_’

o Aot sidady )] Gl 2o = SG(X)U,IQ&Q— ~0.

3§+b 2=1c



Se \SS Glx '3,%3 o =@

o
il



6 (. 16. Integrate G(x,y,z) = x over the surface given by
u’\—‘
2=x2+y for 0 € <1 —1<9<1l.
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