3. (a) Y 1.2) Ciiz=t = der=dt, y=0 = dy=0dt, 0<t<1.

y=2x Cyz=1 = de=0dt, y=t = dy=dt, 0<t<2
Cyiz=1—-t = de=—-dt, y=2—-2t = dy=-2dt, 0<t<1.

of ¢ wo *

Thus $o zyda + 2%y dy = ¢ zyde + 22y dy
C1+Ca+C3
= [yodt+ [Ze3dt+ [} [-(1—t)(2—2t) —2(1 —t)*(2 —2t)] dt
=0+ [2t4)2 + [ [~2(1 - )2 — 16(1 — t)°] dt
=4+ [20-tP+ 81 -1)°], =4+0- 12 =2
(®) § zyde + 22y dy = I [61 — (zy)] dA = fo 21(21];3 —z)dydzx

= Jo lov* — o]} Z’dz—f;(sﬁ—zﬁ)dz:%—%s

0 fouPde =2 dy = [f, [& (=) ~ & ()] dA = [, (~3% ~ 357 dA = 27 [2(~3s*)rdr o

=3 [27d0 [7+*dr = -3[0])" [1r']) = —3(2m)(4) = —24n

0. fo(1-y")do+(@® + ) dy = [[, [& @ +¢) = & (1—y")| dA = [[,,(32° + 3y*) dA
=27 [7(3r*)rdrdo =3 [7do [}r®dr

=3[0)>" [1r*]® = 3(2n) - 1(81— 16) =

12. F(z,y) = (e * + y*,e"¥ + ) and the region D enclosed by C'is given by {(z,y) | —7/2 <z < /2,0 <y < cosz}.
C' is traversed clockwise, so —C' gives the positive orientation.
o e = o (e 40 bt (e ) dy = — [y [ (0 ) — & (o7 )] a4
= —f""/z 1575 (22 — 2y) dydx = —f /2 [2zy —y ]y 5T da

f’r//z(chosa:— cos?r) dx = _f:/jz [2z cosz — (1 + cos 2z)] dx

. 1 1 . /2 X )
— [2:1: sinx + 2cosx — 3 (.”E + 3 sin 2:1:)] )2 [mtegrate by parts in the first tenn]

:—(ﬁ—%ﬂ—ﬂ—iﬂ):%ﬂ'

17. By Green’s Theorem, W = [, F - dr = [, z(z + y)dz + zy* dy = [[,(y° — ) dA where C is the path described in the
question and D is the triangle bounded by C'. So
W:fo1 Ol_z(y2 —z)dydz:fo [34° —zy] =1y = fo (31 —2)® —2(1 — 2)) dx

A3 = (D (R



28. P and @ have continuous partial derivatives on R?, so by Green’s Theorem we have

/CF.dr://D@_f_%’)dA://D(s_1)dA:2//DdA:z.A(D):z.e:m



