3. Parametric equations for C' are * = 4cost, y = 4sint, —F <t < 7. Then

Jo xytds = ff7{32(4 cost)(4sint)*/(—4sint)2 + (4dcost)? dt = f:/ri? 45 cost sin® t 1/16(sin® ¢t + cos2 t) dt
/2

=4 [717 (sin" teost)(4) dt = (4)°[3sin®¢] 7% = 4°- 2 =1638.4

C=C1+Cy

0.2) OnCy: z=2cost = dr=—2sintdt, y=2sint =

dy =2costdt, 0<t< 7.

0 2,0) x OnCy z =4t = der=4dt,y=2+t =
dy=dt, 0<t<1.

Then
Jo @ dz +y* dy = e, :zzdac-kyzdy—i-fc2 z?dx 4y dy

= [7/2(2cost)*(—2sint dt) + (2sint)*(2cost dt) + [ (4t)*(4dt) + (2 +t)* dt
=8 foﬂ/z(— cos?tsint + sin t cost) dt + [ (65t + 4t +4) dt

=8[bcos®t+ Lsin® ]}/ + [Se0 + 22 +4t], =8(L - )+ L 424+4=8

9. z =cost, y=sint, z=1t, 0<t¢< /2. Thenby Formula 9,

/2 . = \2 2 2
fcz2yds:f0/ (cost)z(smt)\/(‘fl—t) +(%§‘) +(%) dt
= O”/2cosztsint\/(—sint)z+(cost)2+(1)2dt: Ow/zcosztsint sin® t + cos? ¢ + 1dt

= \/ifow/zcoftsintdt = ﬁ[—%cos3t]g/2 = \/5(0—1— = %

17. (a) Along the line x = —3, the vectors of F' have positive y-components, so since the path goes upward, the integrand F - T is

always positive. Therefore [, F-dr = [, F-Tds is positive.

(b) All of the (nonzero) field vectors along the circle with radius 3 are pointed in the clockwise direction, that is, opposite the

direction to the path. So F - T is negative, and therefore |, o, Frdr= /. ¢, F - Tds is negative.

18. Vectors starting on Cy point in roughly the same direction as C1, so the tangential component F - T is positive. Then

/. o F.dr= [ o F - T ds is positive. On the other hand, no vectors starting on C5 point in the same direction as C', while

some vectors point in roughly the opposite direction, so we would expect |, Cy F.dr = | o F - T ds to be negative.

2. [ F-dr= [} (sint® cos(—t?),t") - (3t*,—-2t,1) dt

= fol(i‘lt2 sint® — 2tcost® + t*) dt = [~ cost® —sint® + %tS]; =2 —cosl—sinl

39. W= [, F-dr= 02" (t —sint,3 — cost) - (1 — cost,sint) dt

= 02"(t —tcost —sint +sintcost + 3sint — sint cost) dt
= 02"(t —tcost + 2sint)dt = [$t> — (tsint + cost) — 2cos ] 3" [i?:;f:z:gdi:;]

= 272






