MATH 212 Section 002: Multivariable Calculus Spring 2006

Homework 14 — Solutions

1. Compute fc F(z,y) - ds for F(z,y) = (x —y,y — ) and C the square bounded by z = 0,z =
l,y=0,y =1.
Solution: One could just parametrize the boundary of the square, but this involves four line
segments, so it’s better to use Green’s theorem. Recall that Green’s theorem says that if R
is a region in RQ, then

/ F-ds= / / 2(secomd component of F) — é(ﬁrst component of F) dA.
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2. Compute [, F(z,y)-ds for F(z,y) = (tan"*(£),In(2?+y?)) and C the boundary of the region
defined by the polar coordinate inequalities 1 <7 <2, 0 <6 < 7.
Solution: We again use Green’s theorem, we get

fCF-dS = ffRa%(ln(x2+gl/2))—%(tan_l(%))dA:
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So here we get

We have to integrate over the region defined by the polar coordinate inequalities 1 < r < 2,
0 < theta < w. This suggests that we should switch to polar coordinates. The integral then

becomes
2r cos( 1 1
dodr.
/T /9 [ 1+ tan(0)2 r cos(6) ravar

Note that we had to add an r—factor because we switched to polar coordinates. This simplifies

to
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/T /0 2 cos M COS(@) dOdr.
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/ / 2 cos(f) — cos(0)dbdr.
r 0

which becomes



