Tutorial 10

written by Zhiwen Zhang
Week 12

1. Use the surface integral in Stokes’ Theorem to calculate the circulation of
the field F around the curve C in the indicated direction.

F = 2%+ 22j + 2%k
C: The ellipse 422432 = 4 in the xy-plane, counter-clockwise when viewed
from above
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2. Let n be the outer unit normal of the elliptical shell
S :dx® +9y* + 3622 =36, 2>0

and let 2o
F =yi+ 2%+ (332 + y4) / sin eV*¥%k.
Find the value of
/ V x F - ndo.
S

(Hint: One parametrization of the ellipse at the base of the shell is =
3cost,y = 2sint, 0 <t < 27.)
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3. Suppose F =V x A, where

A = (y +2)i+ e™¥*j + cos(z2)k.

Determine the flux of F outward through the hemisphere 2% 4 2 + 2% =
1,2 > 0.
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4. Use the surface integral in Stokes’ Theorem to calculate the flux of the
curl of the field F across the surface S in the direction of the outward unit

normal n.
F = (y—2)i+ (s - )i+ (& + )k
St r(r,0)=(rcosf)i+ (rsinf)j+ (9—r*)k
0<r<3, okgegmr .
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5. Show that the curl of

-y . x .
F = 1 zk
2 + 72 +x2+y2‘]+

%F-dr
C

is not zero if C is the circle 22 +y? = 1 in the zy-plane. (Theorem 7 does
not apply here because the domain of F is not simply connected. The
field F is not defined along the z-axis so there is no way to contract C' to
a pomt without leavmg the domain of F.)
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