Stokes’ Theorem Examples. Green’s Theorem
Dr. Elliott Jacobs
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F = (z, 2z, zy)
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F = (z, 2z, zy)
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On surface S, z = y so:
fo‘:<0, —y, y) and ¥ = (z, vy, z) = (z, ¥, V)

Next, calculate ndS = <% X 2—5) dx dy






0, =1, 1)dzdy



F = <$, —Z, y>
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r=(x, y, z) = (cosfsin ¢, sinfsin ¢, cos )

. or or



r=(x, y, z) = (cosfsin ¢, sinfsin ¢, cos )
, or or
ndsS = (8_q5 X %) d¢ do
= <Sin2 P cosh, sin® psinf, sin ¢ cos ¢> do db



V xF=(2 0, 0)
ndsS = <sin2 P cosh, sin® psinf, sin ¢ cos qb> do db

ff‘odf'://(fo‘)oﬁdS
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Green’s Theorem

Suppose S and it’s boundary C are entirely in the xy plane
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]{deaH—Qdy://D (g—g—g—j) dx dy

Green’s Theorem




F = <a:' — yem2, eV, 0> Calculate j{ F o df
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P =x—ye” Q =¢Y
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With Green’s Theorem, it’s possible to use a line integral to
find the area of a region in the xy plane.
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]{deaz—dey://D (g—g—g—]yj) dx dy

If P=—y and ) = 0 then:

7{ —ydr = // ) dxdy == //Dldasdy:Area(D)



]{deaz—dey://D (g—g—g—]yj) dx dy

If P=0 and Q) = x then:

]{a:dy:// ldx dy = Area(D)
C D



j{ —y dx = Area(D)
C

]{ x dy = Area(D)
C

Add these integrals:

7{ —ydx + x dy = 2Area(D)
C

% —ydx + xdy = Area(D)
C
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r = acost y = bsint where 0 < ¢t < 27
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Find the area of the ellipse



r = acost y = bsint where 0 < ¢t < 27
dx = —asintdt dy = bcostdt



r = acost y = bsint where 0 < ¢t < 27

dx = —asintdt dy = bcostdt

1
Area of Ellipse = 3 j{ —ydx + x dy
C
1

27
= 5/ (—bsint)(—asintdt) + (acost)(bcostdt)
0

1 27T
— 5 / (ab sin® t + ab cos® t) dt
0
a/b 27T

= 2 /. 1dt = mab



