12.6 Surface fred

SECTION 12.6 SURFACE AREA

B Click here for answers.

1-3 1 Find the area of the surface.

1. The part of the plane x + 2y + z = 4 that liesinside the
cylinder x2 + y> =4

2. The part of the plane2x + 3y — z + 1 = O that lies above the
rectangle [1, 4] X [2, 4]

3. The part of the surface z = x + y? that lies above the triangle
with vertices (0, 0), (1, 1), and (0, 1)

4. Set up, but do not evaluate, an integral for the area of the
dlipsoid x¥a? + y%/b? + z%/c* = 1.

B Click here for solutions.
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SECTION 12.6 SURFACE AREA

fAinswers

I3 Click here for exercises.

1. 467
2. 614
3 3 _ _1_
V6 3V2

4. AS) =2/, [V =" |r, x ry|dy do where

—(b/a)y/a2—z2

[re X ry]

Bl Clich here for solutions.

1 [a®v? (a2b2 —b2z? — a2y2) + 2bia?

+ 02a4y2

= a2b? — 222 — a2y?
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Solufions

I3 Click here for exercises. N Clich here for answers.

1. Here z = f (z,y) =4 —z — 2y with 0 < 22 + ¢? < 4.
Thus by (2)
AS) = [f /(-1 + (-2)* + 1dA
= VB [firpypca dA= VO (2)° = 4V
2. z = f(z,y) =1+ 2z + 3y and so, by (2),
AS) = [H VT ldyde
=V14(4-1)(4—-2) =614

3.2=f(z,y) =2 +y?>with0 <z <y,0 <y < 1. Thus, by
Formula 3,

AS) = [ VI+ 1+ 4y2dA = [ [V \/2F 42 dzdy
=y
= ! [ac\/2 T 4y2] o dy= [y Ay dy

1

=2(5) (2+4°)"°] =4 (6v6-2v2)

0

-3 _ _1_
T V6 3v2

4. Let S; be that portion of S which lies above the plane z = 0.

Then A (S) = 2A(S1) and Sy is given by
2 2

_c T y
z = E\/a2b2 — b2x2 — a?y?, where e + = <1lor

b2x? + a?y? < a®b%. Now

212 2
b
vy X 1y| = {1 + % (a®b® — b%2” — a®y?)
2 2 2 1/2
ca
+ b2y (a2b2 _p2p? a2y2)
1 a2b? (azbz 22 _azyz) + Ab? + Paty?
~ ab a?b? — b2z? — a?y?

_ a (b/a)y/a?—x2 .
Then A (S) =2 [°, fi(b/a)\/m |rz X ry|dy dz with

|re X ry| given above.
Alternate Solution: Let S1 be as above. Then in spherical
coordinates, z = asin ¢ cosf, y = bsin ¢sin 6, and
z = ccos ¢, where 0 < ¢ < 5 and 0 < 6 < 27, Then
following Example 10,
ry X Tp

= besin? dcosfi + acsin? ¢sinf j+ absin pcos ok
Hence,
A(S)=2A(5)

an )2 b2c? sin? ¢ cos? @
= 2/ / + a?c?sin? psin? 0 do do
070 + a?b% sin? ¢ cos® ¢



