Surface Integral Examples
Dr. Elliott Jacobs
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Example



F = (6 — xy, zy, 0)

Surface: z=1—x —y in the first octant
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Surface: z=1—x —y in the first octant

r=(z, y, 2)=(z, y, l —x—y)
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=(0, 1, —1)
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F = (x, y2, 2)

Surface: z° +y2 =lfor0<2<3
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Surface: x° +y2 =1lfor0<2<3

x =r1rcosf y=rsinf




r=(x, y, z) = (cosh, sinf, z)




r=(x, y, z) = (cosh, sinf, z)

% = (—sin#, cosf, 0)
or
% — <O, O, 1>



Hold z fixed and vary 6




Hold 6 fixed and vary z
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r=(x, y, z) = (cosh, sinf, z)
x = cos 6 y = sinf
F = (z, y%, z) = (cosf, sin?0, 2)
F‘ . (81‘ or

or ory\ _ . 9 .
50 > 82) (cosB, sin“ 0, z)e (cosf, sind, 0)

— cos® 6 +sin’ 0
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D

//Si‘.ﬁ

FARA LA R RN RRR AR R AR RN
O RTLILAATARTRAAAA Y




21w p3
//f‘oﬁdS:/ / (c0829+sin39) dz df
S o Jo




27 p3
//f‘oﬁdS:/ / (00829+sin39) dz dbf
S o Jo

27

1 2

:3/ ( +CQOS 9+(1—Cos29)sin0) do
0

= 37






PAE b

TR bbb
- } m}f? b
= ss} s 'R
e _ } -
> i ;
/OM .
I
Ty

—1—2a2’for —1<z<land 0<2<1
e
.
=
e

[T —
=]
|
[
[T
=
[
T—===_1
=]
G
i,
s
s
[
B
|
e
[t
=
Cmrey
ity
Sy
1

Surface:



If y=1— 22 then:

= (z, vy, 2)=(x, 1-2° 2)

or

P (1, —2z, 0)
or
5, = (0, 0, 1)

In what order do we take the cross product?



Hold z constant and increase x

3

ATRCRR RO

x\\\\\\\\\\\\\\\

(AILEEENL TR RN R,

RRE RSN RN



Hold x constant and

3

increase z
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Use the right hand rule to get the cross product






. [or OF
F.($X%> =(0,(1 —2°)z, 0) e (22, 1, 0) = (1 —2?%) 2
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