13.4: 4,12, 14, 16, 20* (graph optional)

4dathie=0 = doe=0dly=1-1{ = Ly
dy = —df, 0 <{<1
(g:r=1t = deo=diy=0 = dy=0d,0=<{=<1
(s:x=1—-t = de=—-di,y=1—-(1-t¥=2%—-1* =
dy = (2 —28)db, 0 <1 <1

Thus
foxdr +ydy = §  xdr+ydy
O+ Ea Oy
= [ (0dt+ (L —t)(—dt)) + [ (bedt +0dt) + [3 ({1 — £)(—ddt) + (2t — 12)(2 — 2t) dt)
= [32 —t]y + [$1%]o + [$1* — 2% + 517 1],

=-Llpiqp(i-242-1)=0
(b) §. :rr.l’r+1r;dy—f/- [—{y}——{r}] dA = [f,0dA =0

12. [ sinydr + zeosydy = [, [% [reoosy) — ”JH (sin r_j','l] dA = [[,(cosy —cosy)dAd = [[,0d4 =10

14. F(r.y) = (y" cosz,x* + 2ysin 'y and the region D enzlosed by O is given by {(z.y) [0 <x < 2.0 <y < 3z}
7 s traversed clockwise, so —(' gives the positve orientation.
J.F-dr=—[ *eosz)dr + (¥ 4 ysinx) dy = Il [m z* + 2ysinz| — ..Jl,l chuir]fﬁfl
= — [[,127 + 2ycosT — Zycosx)dd = — r j " 2 dy dor
=- 21'[;;]H;rfr——ju i :i_r——‘Er] —16

16. F(z.y) = <y —In{z* + %), 2tan™* (%)} and the region £ enclosed by (7 1s the disk with radius 1 centered at (2, 3).

(" is oriented positively, so

[oF dr = [ (y—In{z* +y*))dz + (}.‘,ta:rl_l (%)) dy = [/;] [% (2tan_1 (E)) — % (y — In(z” + :rf}l]] dA

HH

—3 é - f;
—yT 2y 2y 2y
-1 1l—-—— 1A = — —1 1A
[[n [ (l+ (w/z)’ ) ( -1""*+.ff*)] ‘ [[n [ vy m"‘+:r,r2] ‘

= — [[,dA = —{area of [}) = —x

20. A={ xdy = f;T{EJ cost —cos B Beost — Beos Bl ) di

= [27(25cos® t — 30eost cos Bt + 5 eos? 5t ) di

2

= [25(3t + $sin2t) — 30(Lsindi + L sin6t) +5(3t + 55 sin10t)]

|Use Formula 80 in the Table of Integrals|

= dlm




