HOMEWORK SOLUTIONS MULTIVARIABLE CALCULUS
Section 16.4 - 2, 3, 7, 10, 13, 17, 22, 23
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2. (a) ¥ Cirz=t = de=dt, y=0 = dy=0dt 0<t<3
C (3.1) Cyz=3 = dr=0dl, y=t = dy=dt, 0<t<1L
1L 1} .
. n P C—‘:&:I:ﬂ—t =  dr = =dl, I,I'=]. = dy:ﬂd.t,ﬂ‘t_iz‘:_:ﬂ
0 C 3.0 N O z2=0 = de=0dl, y=1=t = dy==dt, 0t=1

Thus  f,xyde+ady = § wyde + 22 dy = [J0dt + [ 9dt + (3 =t){=1)dt + [, 0dt
CL+Crd O 4O

=[o]} + [2*=3t]) =04+ 2 =0=1

(b) fzydz+ ' dy = [[, [:,-f’; (x*) —%{zy}] dA = [} [H2z —z)dyde = [} adz [ dy = [%J_.J]z 1=3

3 (a) ¥ Crix=t = de=dl, y=0 = dy=0df 0=t =1

Cox=1 = de=0dl, y=1t = dy=dl 0=t <2

i, c Cyx=l=t = dr=m=di, py=2=2% = dy==2df 0=t =<1
ol
ol ¢ m ¥
Thus 3 4 |
foxyde + 2%y dy = § rydr + 2y dy

Oy 4Oz 4 Cs
= [yodi+ [ *dt+ [ [=(1 = £)(2 = 2t) — 2(1 = 1)*(2 — 2¢)*] dt
=0+ [3#'] + 30 -0+ 50 -0 =4-R =}

(b) ﬁ-J-'_l.I'ELE + Izy:! diy =-”.D [ﬁ% 1'_::!1;3L - % I::sy}] dA = fnl '.:22{2:;,13 — ) dydx

Ayl

| o i V
=l M:Iﬁ[ha_zIz}dI:%_ézé

= [y [32v* = =]
. L-; (I,r+e*5)d;l:+ {2::+1::Jﬁy2]dy =_”'D [f; {2I+l|’.'t?ﬁyu:| —'Ti(y-l-e"z)] daA

= ST (@2 = Ddrdy = [ (s - ) dy =%

10 [ (1= de 4 (4 ey = [, [ (4 ) = B (1 =) 4 = [T, (2% + 3
= ,:' _J:_,E [:3r2]| rdrdf =3 rﬂz'dﬁ' f: ey

=3[6]," [‘;,-4]: = 3(27) - 4(81 = 16) = 127



13. Fix.y) = {y — cosy, xsiny) and the region 12 enclosed by € 15 the disk with radius 2 centered at (3, —4).
" is traversed clockwise, so = gives the positive orientation.
J'f._, F.dr = —f_f._,{y —cosy) de 4 (zsiny)dy = —ffn [3‘5; (zsingy) — E?; [y —cosy)| dd

= - siny =1 =siny)dd = dA =areaof D = =(2)" = 4=
P ) I (2)

17. By Green’s Theorem, W = [ F-dr = [ z(x + y)dz + 2y’ dy = [[, (4" — x) dA where C is the path described in the

question and 17 is the triangle bounded by C. So
W= o fo 6 =) dyde = [} (b =]l de = ) (301 = 2) = (1 = ) e

=& -2 =42 + 3, = (<3 +3) - (~%) =%

22. By Green's Theorem, ﬁ-fﬂz?dy = [[p2rdA =4 [[,xdA =Fand

—ﬁ-fay?ir: —ﬁffﬂ{—ﬁy}d;’lz i-ffﬂyd.f’l =7

23. We orient the quarter-circular region as shown in the figure. ¥

1 ; 1
A=im" w0 F= —— dyand § = =— e,
a0 mi’;zj{f d ¥ malf2 ay
Here C=Cy + Co + Cywhere Oy =¢, y=0, D =<t = a;

Cy:x=acost, y=asint, 0=t <% and

Caa=0yg=a=(0<t=<a Then

$oxtdy= [, 2 dy+ [, a*dy+ [, 2*dy= [} 0dt+ [J(acost)(acost)dt + [} 0dt

TE 3

= ;;2 ot cos® tdt = uaf“"'rzl[l = sin® t) cos ¢ dt :ﬂg[ﬁint - %-\;'aiilf‘il !]: =Zua

- 1 4, da
W= wruﬂjzj{f W=
fovide= [, v de+ [, v de+ [, oy dr= [30dt+ [ (asint)*(—asint)dt + [70dt
= ‘."‘""h‘!i:—|l.'.|.:+ sin® t)dt = —— Iﬁ’ﬁf_l - cos” t) sint dt = - [% cos® § = o .l] ;"rz = —%u;{,

1 2 da 4o da
Y = —— dr = = Thus (F.§) = [ ==, = ].
oy Trugfﬁ\f;y * I= He {Im (311" 3'.rr)



