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0.2 SOLUCOES Revis@o técnica: Ricardo Miranda Martins — IMECC — Unicamp
Lx=t—t,y=-t = %:3:271, 1. (a)x:2t+3,y=t2+2t;(5,3).f]—);=2t+2,%=2,
dx 1 dy  dy/dt dy
el = = =t+1.Em(53),t=1¢e — =2,
@ ag e ¢ o " awar ! TLEMG3 ¢ u
entdo atangente y —3 =2(x —5)ouy =2x — 7.
dy _dv/de 3 -1 (3 1) (241)
dc  dvdi  1/2J) -1  1-241 -3\’ -
) g o= e (552) 42 (552)
2 2
—3)?
& :¥+x_3
2.x =tlnt,y =sen’t = =~ =2sentcost, -~
4 dt logo EZ al 3 3 4+ 1. Quandox =5, Zx—y =2, entdo
x
i =1 ( ) +(Inr)-1=1+1Inte a equagio da tangente é y = 2x — 7, como anteriormente.
dy dy/dt _ 2sentcost _ _ ) dy
d  dvdi T 1+In: 8. (a) x =5cost,y =5sent; (3,4). E—Scost,
dx dy _ dy/dt
— = —5sent, = —cotgt. Em (3,4),
dt SNE e T e cotg . Em (3, 4)
S ! D _ 3 5
Sx=ltty=r—11=0 %zzt—l,i—j:%—kl, t=tg =g 3, logo = 4,entaoaequac;ao
d dv/dt 2% —1 datangenteéy74=fi(x73)ouy:fix+275.
logod—y:di//d :2+1.Quandot:0,x:y:0 dy d x
i 4 ! (b) x> + 2 :25,10g02x+2yd =0, 0u di — Bm
e & = —1. Uma equacdo da tangente & py 3
d’g 1) 0) (3’4)’E = fz,ecomo na parte (a), uma equagdo da
y—0=(-D)(x—-0)ouy = —x.
tangente éy:f%x+%.
dy 9. (a)x:l.ft,yzlftz;(l,l).d = —2¢, d—:fl,
4. x =tsent,y =tcost;t = . —; =cost—isent, dt dt
d /dt d
dx dy  dy/dt cost —tsent b _ Do, (1,1),7=0,logo = =0,
— =sent+1rcost, e — = = . dx dx/dt dx
dt dx  dx/dt sent + tcos ¢
7 ) | catangenteéy — 1 =0(x —1)ou y = 1.
Quando ¢t =7, (x, y) = (0, —7) e gy == ;,entﬁo byy=1-2=1- (1 _xz) =2x —x?, logo
a equagdo da tangente ¢ y + 7 = L (x — 0) ou [dy/dx], = [2 —2x],_, =0, ¢ como na parte (a)
y=1x -7 atangente ¢ y = 1.
dy dx
10. =,y =1 L= =2, — =37
@x=¢t,y=15(,1 = 2t, = 3t°,e
dy 1 dx dy dy/dt 2t 2
_ _ _ ax i A = == t# 0). Em (1, 1),
5. x =1+ t,y=t;t=4. T 2\/7, dt 2t + 1, logo = i 3 3 (parat # 0). Em (1, 1)
dy _ dy/dr 1 Quando ¢ — 4 temos t = 1 edy/dx = %,entﬁoaequagﬁo da tangente
dx du/dt 2\/2(21+1) ' ¢y—1l=2(x—-Douy=3x+1+
(x, y)=(20,2) e %y =35 entdo a equacdo da tangente (b)y = x*3, logo dy/dx = l)fll3 Quando x =1,
by—2= %(x —20) ouy = Ex + T~ dy/dx = entaoatangenteey = —x +;—como
anterlormente.
" Mx=~r+¢ty=02+1
6.x:2sen0,y:3cose;0:%.79:20039, d_yidy/dt 2 . 1
de  dvdt  20+1 2+ 1
d _ dy/do
@ = —3sen 9 y/ = —31tgd. Quando § = 7, d [ d
do dx = dvdo d (_y) _ 2 ]
dt \dx ) 2’
(x, y)= (ﬁ %ﬁ), e dy/dx = —%,entﬁoaequaqﬁo da o @r+1)
dy _d (dy\ _ d(dy/d)/di 2
tangente ¢ y — 32 = —3 (x — 2) ou y = —3x +32. 2 \dx ) dddt Qi+ 1)
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B _ dy dy/dt  2cos2t
12. x =t + 2cost,y =sen 2¢. dx  dvdi - 1 —2sent
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dr \ dx (1 —2senr)?
__4(cost —sen2t + sentsen2t)
(1 — 2sen #)* ’
dz_y _ d(dy/dx) /dt _ 4 (cost —sen2¢ + sentsen 2¢)
dx? dx/dt (1 — 2senr)’
dy dx
= ly=¢t-#¢ Z =12, = =48
13. x =1¢ ,y=t—1tr = 97 t’dt t,
dy _dy/dr 1 -2t 13 _ L2,
d  dvdt 434 ’
d (dy 3.4 -3
dt (dx) DR
dy _ d(dydysdi _ 3t 4t 344
dx? dx/dt 43 414 1617

I4-X=l3+[2+l,y:17l2' %:72%

dx dy/dt -2t 2
dr =30+ 2 ?_x - d);/dt 3 t2 . 3it2
d (dy\ _ 6 )

dr <$) TR

dy  d(dy/dx)/dt 6

ax? d/dt - t(3r+2)°

15. x =sennt,y = cos 7t.

dy _dy/dt  —msenmwt et
dc ~ dvdi  meosm o0
&y _d (dy\ _ d(dy/dx)/di _ —msec’ 7t
dx?  dv \dv ) db/dt " mcost
= —sec’ 7.

16. x =1 +1tgt,y =cos2t = (01]—); = —2sen?2¢t,
dx 2
= = See t,
dy dy/dt —2sen 2t )
o dvd - sear —4sentcost - cos” ¢

= —4sentcos’ ¢;

d (dy 2 4
7 (%) = —4sent (3cos’ 1) (—sent) — 4cos*t

= 12sen’ tcos* t — 4cos* ¢,
d’y  d(dy/dx)/di  4cos’ 1 (3sen’ 1 — cos’ 1)

dx? d/dt sec? ¢

=4 cos* ¢ (3sen” t — cos’ 1).

17.x =¢ ',y = te?.
dy  dy/dt (2t + 1)e”

R A— — I 3t.
d ~ dvdr mpe @i+ e
1 d_y _ 3t 3t 3r.
= (dx)_ 32t +1)e* =26 = — (614 5) €
d’ _d (dy\ _ d(dy/dx)/di  —(6t+5)e
dx?  de \dx ) dx/dt a —et

= (614 5)e.

d (dy) (1 —2sent)(—4sen2t) — 2cos 2t (—2cost)

18.

19.

20.

21.

22.

23.

24,

dy dy/dt 1+ Int
= 2 = _ = = N
x=1+¢t",y=tnt e i TR
i d_y _2t(1/4) —(1+InH2  Ins
dr \dx ) @21)? o2
d’y _ d(dy/dx)/dt _ Int

dx? db/dt T4

a5 (0.14) t=1g 12 4+ nm

/
L

—0,5

O graficodex =sent —2cost,y=1+sentcosté
simétrico em torno do eixo y. O grafico intersecta o eixo y
quandox =0=sent —2cost=0=sent=2cost=
tgt=2=t=tg™'2 + nm. O ciclo esquerdo ¢ tragado no
sentido horério de r = tg=! 2 — 7 para t = tg~! 2, entdo a 4rea
do ciclo ¢ dada (como no Exemplo 4) por
~1

4 = j;lgg’1227ﬂydx

1,1071

— 20344

~ 08944

Q

(1 +sentcost)(cost + 2sent)dt

Esta integral pode ser avaliada exatamente, seu valor é %ﬁ .

L= [\ (e + (dy/dry’ i
e dvdt =31, dy/dt =4 =

L= [ Jorr+165dr = [ ©* 9+ 162 dit

L= \/(dx/dt)z + (dy/di)* dt e dx/de =21,
dv/dt = 4, entdo L = [ \J4Z + 16dt =2 [} 12 + 4k

dx dy
— =sent +1cost e =— =cost —tsent =
dt dt

2

=/ \/(sen t+1tcost)’ + (cost — tsent) dt

2
= [, NJl+ar
d/dt = —e™" e dy/dt = ¥ + 2te® = e (1 + 21), entdo

L= \/efw et (142 1)2 dr.

x=0y=r10<1<4
(dv/dr)* + (dy/dr)* = (36%) + (21)° = 91* + 4%,

L = [ \J(dde)? + (dy/do)? dr
= [P + 4 dr = [ i\ + 4 ar

= & [} Judu (onde u =97 + 4)

= (%) [um} 148 _ % (1483/2 _ 43/2)
4
(373/2 - 1)

oo

3o



25. x =31 -1,y =32,0<1<2.

(&) (8) s v
=9

(1+2t +) =B+
L=[3(1+)d=[3t+7], =14

14

\

—22 [ |22

2. x =2 —3sen’0,y =co0s20,0 < 0 < o
(dx/d0)* + (dy/d9)* = (—6sen O cos 0)* + (—2 sen 26)*
= (—3sen26)® + (—2sen26)’
= 13 sen’ 20

/2
L = foﬂ/z V13 sen 20d0 = [—g cos 20] .

B (—1-1 =3

2]. x =14 2senmt,y =3 —2cosmt,0 <t < 1.

dx \’ dy 27 2 242
<E> + (E) = (2mcosmt)” + (2msennt)” = 4w

= L= [ \/(dd/dt) + (dv/d?) dt = [ 27 dt =27

2. x =524+ 1,y=4-32,0<1<2.

dx \’ dy 27 2 2 _ 2
<E> +<E> = (10)* + (—60)* = 136> =

L= [} V362 dt = [} \1361dt
= [L2V347)) =434

29. x = ¢’ cost,y = e'sent,0 <t <.

5 2
(£)+(8) = st

+ [e' (cos 1 + sent)]2
=" (2cos’ 1 + 2sen’t) = 2e*
= L=J/ V2e dr = V2 (e"

30. x =tcost+sent,y =tsent —cost, —mw <t < 7.
dx/dt = —tsent + 2cost e dy/dt =tcost+ 2sent, assim
((Jlx/alt)2 + (dy/a't)2 = t*sen’s — 4rsent cost +
4cos’ t+ 1> cos’ t + 4t sentcost + dsen’t =12 +4e
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L=[" JZ+4d=2[] JiZ+4dt
Z2[LNE T A+ 2 (1 + VAT )]
=2[Zr? +4+2In (7 + Va2 +4) —2In2]
=77 + 4+ 4In (m+ n2 +4) —4In2

~ 16,633506

-3
_ e 1 dy _
=1 —e ! = & —e ! =
3. x nrey=e dr dt €

L= flz NI S Utilizando a Regra de Simpson com
n=10,Ax =2-1)/10=01e f(1)=~t 2+ e 2
~ LLA(L0)+ 4711 +2/(1,2) +

4+ 21(1,8)+4f(1,9 + (2,001~ 0,7314

obtemos L

3. x=~Frey=r" = ddt =3¢ dy/dt =4
Logo S = [ 2mt* \Or* + 1615 dr = [} 2mt°N/9 + 1622 dr.

2 2 2 2
3 (BN (DY (2 (A
dt dt 12 N
2
:4,2+§+i4:4(,+l2>
t t t

9
S:/27ry
1

ZZW/19(8ﬁ)2(t+ti2>dz
:327Tf19(3/2+t 3/2)dz—32n[ 5/2_2171/2]9

1
=32 {[5 @) —2(3)] - [ -2D]}
= 410

34 x =¢'cost,y =¢'sent,0 <t < T,

dxc\’ dy : . 2
(E + (E) = [e (cos t — sen t)] 2
+ [ (cos t + sen )]

" (2cos’ 1 + 2sen’ 1) = 2¢*, assim

(
<[ o) (]

/ 2me' sent2e' dt 2 22x f“/z e sent dt
/2
= [2\/—7r—(2sentfcost)}

0
=285 2e" — (~1)]= 227 27 — 1)
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3. (d_x>2 4 (d_y>2
do do
= (—2senf + 2sen 20)2 + (2cos 6 —2cos 20)*
=4 [(sen” @ — 2 senf sen 20 + sen’ 26)
+ (cos® 6 — 2 cos fcos 20 + cos” 26) |
=4[1+1—2(cos26cosf + sen20send)]
=8[1 —cos(20— 60)] =8(1 — cosb)

Observe que x(2m — @) =x(0) ey Qm— 0) = —y(0),
logo a parte dacurvade # =0af =mgeraa
mesma superficie que a parte de 6 = wa 6 = 27.

Além disto, y =2 sen § — sen 20 =2 sen 0 (1 — cos 0).
Logo

S = [y 2m - 2sen O(1 — cos )22y 1 — cos 0.6
=827 [ (1 — cos0)’/* sen0do
= Sﬁﬁfoz Vud du (u =1 — cos 0, du = sen 6 do)
2
2.5/2
[8\/57T<5u )}0
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