=16, (2) fz(z,y,2) = 22z + 2 implies f(z,y, z) = 2%z + zy® + g(y, z) and so f, (z, y, 2) = 2zy + gy(y, 2). But
Mz9,2) = 2ys09)(y,2) =0 = g(4,2) = h(2). This f(z,9,2) = 222 + 23 + h(z) and
fe(@,y,2) = 2% + b/ (). But f.(z,y, 2) =22 +32% s0h'(z) =322 = h(z) = 2* + K. Hence
f(=,v,2) = 22 + 2 + 2° (taking K = 0).
{b) ¢ = 0 corresponds to the point (0,1, 1) and ¢ = 1 correspands to (1,2, 1), s
JoFrdr=f(1,2,1)~ £(0,1,~1) =6~ (=1} =7.

f- 2%. Vf(z,y) - cos(z — 2y)i “2%‘{3‘ )i

! (a) We use Theorem 2: [, F-dr = Je, Vf-dr = f(x(b) — f(r(a)) where C; startsat ¢ = a and ends at ¢t = b.

So because £(0, 0) = sin 0 =0 and F{x, ®) = sin(r — 2x) = 0, one possible curve C, is the straight line from
(0,0) to (,7); that is, r(t) = wti+xti 0 <1 < 1.

(b) From (a), fc, F-dr = f(r(b)) -—f{r€4}} So because £(0,0) = in0 = 0and f(,0) = 1, one possible
curve Cz isr(t) = ¥ti, 0 < t < 1, the straight line from (0, 0) to (%5.9).

wemm 8. The region D encloséfbyC’isgfmiy {=v) 10 5_? <1,3z<y< 3}, s0
L L el dy = ], [ (o) - £ ()] A = [} 2 (40 - 25%) dyda

| , =o' — e da= [} (8192 ~ 720" dr =81 -3 -2 = 3¢

1 \ ;
= 18. By Green’s Theorem, W = [, ¥ - dr = [ zdz + (z* + 3m%) dy = [[ (32® + 3* — 0) d4, where Qjs
the semicircular region bounded by C. Converting to polar coordinates, we have
W= 3‘];,2 o r2-rdfdr = 31r[-}r"]§ =12,

/ -0 A=f, zdy= [ (m:}&ia’tut}& =371 (1-cosdt)dt= 3r




