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Cpz=t = dﬂ:gdﬁ;y&o'w’ dy=0dt,0<t=1
Cprz=1 = de=0dt,y=t = dy=d;0<t<2

Cyiz=1—t = dom-dt,y=2-2 = dy=-2dt0st<l
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Thus $ooyde+ 2%y dy = o | oy 0, VAT T Y dY
= [lodt+ [Ft3di+ f) [~(1-6)(2 - 26) — 21— )} (2 - 2)°
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15. The region D enclosed by  is given, in polar coordinates, by {rn®)]0<o< 5.0< 7 <2} Thus
fCF-dr,—_fc (yammzy)dx+xyadymffv (y2—2y+:r2)dA

=L L (7%~ 2rsin8) rardo = [/ [4 - 8 aing] a0

[40-!— cosB]"M—'rr+a(f 2)
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A A=§, zdy= [ (cost) (3sin? teost)dt =3 [2" 4 (1 — cosdt)dt = ¥n
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2. (a) Using Equation 13.2.8, we write parametric equations of the line segment as = = (1 ~ t)xy + txo,
=1 -ty +tye, 0 <t < 1. Then dz == (z2 ~ zi}dtand dy = (y2 — y1) dt, so

Jomdy~ydz= [} (1~ )22+ tas)(yo ~ y1) dt + [(1 ~ t)ys + tya)(xa — 1) dt
= Jo B1(y2 = 31) — y1(22 — 1) + t{{va ~ 1) (@2 ~ 1) = (z2 = x1)(y2 ~ 11)]) dt
= _[;)l (z1y2 — zoy1) dt = T1y2 — Tuyr

(b) We apply Green’s Theorem to the path € = (L U Ca U - - - U Chn, where C; is the line segment that j Jjoins
{zs, yi) o (@41, 041 ) fori =1, 2, -~ 1, and C‘u is the ]mc segment that joins (£a, ¢} 10 (21, 1 ). From
() § Jozdy—yde= [f p 44, wherc D2 is the polygon bounded by . Therefore

arca of polygon = A(D) = ff dA =4 [ e dy - yda
zuzl-(j:clmdy-«~ydx+f¢=a:dy-——ydx-z—v--wf-fcn_l:z:cty—-yda:+fc"mdy~ydx)

To evaluate these integrals wo use the formula from (a) to get
A(D) = §[(x192 — zoy1) + (z2ys ~ Taya) + -+ + (Tn— 1Yn = TnYn-1) + (Zatn ~ 19 )]
() A=4[(0-1-2- 0)+(2 3-1-1)+(1:2-0-3)+(0-1=(~1)-2) + (~1-0~0-1)]

=3(0+5+2+2) = ‘ .



