11.2 Il Solutions

31. By symmetry of the ellipse about the =- and y-axes,
A=4[Jydz =4[] bsind(—asin6)dd =4ab [/ sin’ 6 d6 = dab [;/* 1(1 — cos20) df

= 2ab[6 — % 5in26]7/% = 2ab(Z) = mab

32. The curve z = t* — 2t = t(t — 2), y = /% intersects the y-axis when = = 0, ’
that is, when ¢ = 0 and ¢ = 2. The corresponding values of y are 0 and /2. =2 —
The shaded area is given by T!
'y=-\,5 t=2 2 1
f (zm —x;_,}dy:f [0—z(t)] ' (t) dt = —f (¢ —Qt}(— dt) . =0
y=0 t=0 1] 2\/; _'1 0
2

2 (1 1 X
= —Jrﬂ (it:ﬁZ —t fZ) dt = — [Etﬁf'z_%tgfg]n

= (-2 -3-27) =2 - ) = V2(-R) =5 V2

Wr=t—1%, y=3%2 1<t <2 de/dt=1—2tanddy/dt = 2t'/2 s0

(dz/dt)® + (dy/dt)® = (1 — 2¢)® + (2¢1/2)2 =1 — 4t + 442 + 44 = 1 + 442

Thus, L = [ /(de/d)? + (dy/dt)® dt = [ /T + 422 dt ~ 3.1678.

3Bxrx=1+e" y=1t* —3<t<3 dz/dt=e anddy/dt =2t s0 (dx/dt)* + (dy/dt)® = ™ + 4t

Thus, L = [ /(de/dt)? + (dy/dt)? dt = [, /e + 4t° dt ~ 30.5281.

Mo, 7 z=14+3t2, y=4425 0<t<1.
/ dx/dt = 6t and dy/dt = 6t so (dz/dt)® + (dy/dt)* = 361 + 36t*.
Thus, L = [ /3622 + 360 dt = [ 6tv/T 1 £ dt
. =6f12ﬁ (3du) [u=1+¢" du=2tdt]
0

= s[gum]: =2(2%/2 —1) =2(2v2 1)

44 r=3cost —cosdt, y=3sint —sin3t, 0 <t < 7w % = —35int—|—331'113taﬂd%§- = 3cost — 3cos 3t, 50

(%}2 + (%}2 = 9sin” t — 18sint sin 3t + 9sin”(3¢) + 9 cos’ t — 18 cos ¢ cos 3t + 9 cos’(3¢)
= 9(cos® t + sin® t) — 18(cost cos 3t + sint sin 3t) + 9[cos® (3t) + sin®(3¢)]
=90(1) — 18 cos(t — 3t) + 9(1) = 18 — 18 cos(—2t) = 18(1 — cos 2¢)

= 18[1 — (1 — 2sin* t)] = 36sin® £

Thus, L = [ V/36sin’ tdt =6 [ |sint|dt = 6 [ sintdt = —6[cost] = —6(—1—-1) =12
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11.2 Il Solutions

MPx=t—e, y=t+e, —6<t<E6.
(2 4+ () = (1— ") + (1 +€')? = (1 — 2" +€*) + (1 +2e! + €¥*) =2+ 2¢* so L = [, 2+ 27 dt.
Set f(t) = V2 T 2e%. Then by Simpson’s Rule with n — 6 and Az = °=°) — 2 we get

L 2 2[£(—6) + 4£(—4) + 2(~2) + 4£(0) + 2£(2) + 47(4) + £(6)] ~ 612.3053.

51. z = sin® ¢, y = cos® ¢, 0 < ¢ < 3.
(dz/dt)® + (dy/dt)*® = (2sint cost)® + (—2costsint)’ = 8sin” tcos” t = 2sin® 2t =

. . - w2
Distance = [" /2 |sin 2¢| dt = 6/2 [;/* sin2¢ d¢ [by symmetry] =—3\/§[cosz~t]u =-3v2(-1—-1)=62.

The full curve 1s traversed as ¢ goes from 0 to 5, because the curve is the segment of = + y = 1 that lies in the first quadrant

(since z, y = 0), and this segment 1s completely traversed as ¢ goes from 0 to Z. Thus, L = f:"z sin 2t dt = /2, as above.
8. r=asinf, y="bcosd, 0 <0 < 2m.

(%JZ + (i—f]z = (acos8)® + (—bsin8)* = a” cos® @ + b* sin® @ = a*(1 — sin® §) + b* sin® @
2

=a®—(a® —b%) sin29=a3—czsin26=a.2(1—c—25h128) =a’(l —e’sin” )
a

SoL=4jﬂ“”\/az(l—eﬂsinza}da [oy symmetry] = 4a [7/* \/1 — e? sin? § df.

5. =1+t y=(*+1)e’,, 0<t < 1.

(L) + (L) = (te' + ) + [ + 1)e* + € (26)]* = [e*(t + D] + [e*(* + 2t + 1))

=+ 1) +¥t+ 1) =¥+ 1)1+ (t+1)%], so

S = [2nyds = [} 2n(t* + 1)e* \/eB(t + 1)2(22 + 2t + 2) dt = [ 2w (t* + 1)e® (¢ + 1) /& + 2¢ + 2dt ~ 103.5999
60. z=3t—13, y=3¢7, 0<¢t<1 (L) + (%g)“ = (3—3t2)2 + (6£)> = 9(1 + 2> +¢*) = [3(1 + 2%

S = [ 2m-3t>-3(1+ %) dt = 18x [, (£ +t*) dt = 18w 17 + 1°] ) = L£x
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