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(a) P, =4ry= Q. and the integral is independent of path. ¢, = 2y*r — 3, &= 2?y* — 3 + g(v),
¢y =227y + g'(y) = 22y +4, g(y) =4y, ¢ =2y* —3r+ 4y,

8 (2,6)
[ (2y%z — 3)dz + (2y2” + 4) dy = (2% — 3z + 4y) ‘r1 2) = 330
(1,2) (1,2
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(b) Usey=2zxforl <z <3.

(3,6) 3
[ (2P — 3) dz + (2yz® +4)dy = [ ([2(22)%x — 3] + [2(22)2* + 4]2) dx
J01,2) J1
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= [ (162° 4 5) dr = (42* + 5z) | =330
W1 1

15. Py =1= @, and the vector field is a gradient field. ¢, = 23 +y, ¢ = l1"1—|—.r.;.f—|-‘e;.'(_;,r,'|, oy =z+¢'(y) = zs+4°,
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o(y) - ¥ ¢=go' + oy + o
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18.

Since F, = —e™¥ = @}, F is conservative and f F - dr 15 independent of the path. Thus, instead of the given

o
curve we may use the simpler curve C'y: y =0, =2 < —x < 2. Then dy = 0 and
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W= f 2z 4 e ¥)dr+ (dy — ze ¥)dy = / (2r4+1)dx = (.1‘2 +z)| =(4-2)—(442)=—-4
ey 2 2

FPy=0=0,, Q. =0=R,, R, = 2¢%* = P, and the integral is independent of path. Parameterize the line

segment between the pointe by =1+t y=14¢ =13, for0 <t < 1. Then dr =dy = dt, d2 =0 and

(2,21n 3) . 1 1
f e d + 3% dy + 2re® dz = f [€*122 4+ 3(1 + )% dt = [9¢ + (1 + 1)?] ,=16.
(1,1.In3) 0 1
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Since F, = Uzy?z = Q,, Q, = 12232 = R,, and K, = S8ry® = P,, F is conservative. Thus, the work done
hetween two points is independent of the path. From &, = 8xz’z we obtain ¢ = 4223*z which is a potential
function for F. Then

(0,27 /2)

(1,03 7 /3 (1,/3,7/3)
W= f F - dr = dz%y32 =4y37 and W =f F.dr=0.
(2,00 (2,0,0) (2,0,0)




