
Annie's Survival Kit 6 - Math 324

.i. (10points) UseGreen'stheoremtoeraluate ["F.chwhereF -\2ytcosl1r.1,Jr-3u1 anclCisgiven
by r(t) - (cos(l) * 2,sin(t) 4 i) for t € lt,?l
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(10 points) (a) (7 points) Express the area of the region bounded by r(t) : (ri,.[;,sir]i)) for 0 <
I < r with an integral of the form I;,: f (t)dt. Do not evaluate. Hint: think about how sin(21)
and sin(f) behave (which increase? decrease?) when I € 10, i], when l € li,ql, when f € l;,+l
1ld _Yh"..tt 

f *e. lf,r]. Nforeover, recall that the area of some region Ris equal to [ [o'til'.
Finally, Iet D be some.region and C its counterclockwise boundary, then Green's theorem states
tlrat, if F is clefined and differentiable everywhere on D, tiren $"f .ar: [ ["curl(F)dA where
curl(F) : A'" - M, fot F: (1,1,1/).

(b) (3 points) Using the following trigonometric iderrtities, evaluate the integral you found in (a):

. ?..,sur"(t): 3 sin(f) siu(3f)
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, sin(21) : z sin(t) cos(r), cos(2r) : cos'(r) - sinz(t) :*t - z.sin,f],
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3. (10 lroirrts) Lt't r(/) :12<:os(l).sin(21)) for'l) { I { r. Explcss thc rntrss of tlur legiorr lrctt't't'l,r(l) alcl
t]rc:i,-rrxi'srr-ithtltltrsi|}'tlc1ttaltrl1'rr'it:et]te
\I:rlie srrlt' f(/) is flec of zrbsohrtc r.ilhrcs. Do not evaluate,
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