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1. ¥’ (£) = (2,3cost, —3sent),
It (1)] = /4 +9cos? 1 + 9sen’t = /13,
L:fa” V13dt = 13 (b —a)

2. r' (1) = (€', e (sent + cost), e’ (cos ¢ — sent)),
It ()] = e'\/1+ 2sen’r + 2cos? t = \/3¢',
L= OZW V3e'dt =3 (7 —1)

3.1 (1) = (6,642t 61°),
K ()| =6V1+22 +1* =6 (1+1°),
L=[fl6(1+) di=[L6(+7)],=%=8

4. v/ (1) = (2,24 2t), ¥ (1) =2 T + 242
L=[f JT+22d = [’ J2sec’ 0db
= % [In|secO + tg O] + tg Gsecﬁ]ﬁ
2 [In [JT+22 + V21| + V21T +277],
(ou use a Formula 21)
2 [1n |V3 + V2| + V23]
V3+ L (V2+3)

5. r'(t) = (cost — tsent, sent + tcost, 1),

It (1) = \/cos? 1 + 2 sen 1 + sen’ +  cos? ¢ + 1
NCES
L= [ Vi +2dt = [!sec’ 0o
= [In|[NZ T2+ + L JF T2
(ou use a Férmula 21)

7\'2 v s ’/TZ
=1In (~/7+2+ 7) + 24/ % +2-InV2

6. r' (1) = €' (cost + sent)i + e’ (cos t — sent)j,

ds/dt = v’ (1)] = €' \/(cos ¢ + sent)® + (cost — sen)*
=e'\/2cos2t + 2sen’t = /2¢'
s(t) = fol v’ (u)| du = f(; V2e" du = \/E(e’ -1) =
%s +l=¢ = t(s)=I <%s + 1). Portanto,
r(t(s)) = (%s+1) [sen(ln (%s + 1))i
+ cos (ln (%s + 1)) j}
7.r' () = 2i+j- 5k,
ds/dt = |r' ()] = V& + 1425 = +/30¢
s(t) = [y IF' (w)|du = [, 30du = 301

= 1(s) = ﬁs. Portanto,

r(t(s) = (1+ %S)i‘l‘ (3+ ﬁs) i Zosk.

8. [r' (0]

= \/(73 cos? ¢sent)” + (3sen’ ¢ cos t)z + (—2sen2r)?

— \/9 sen’ 7 cos? 1 (cos? ¢ + sert’ 1) + 4sen” 21

= \/% (2 sent cos 1)* + 4sen® 21 = \/(% + 4) sen’® 21

-3
= 3 sen2t

Entdo para 0 < ¢ < 7,
s(t) = fot v/ (u)| du = %fot sen 2u du
= —2[cos2u]y = 3 (1 — cos2t)
Portanto, 7 (s) = %cosf1 (1 — %s) e
r((s)) =cos’ [fcos ' (1—2s)]i
+sen’ [$cos™ ' (1 —2%s)]j
+ocos[2-1cos”! (1—%s5)|k
=cos’ [+ cos™' (1 — %s)]i
+sen’ [fcos! (1 —24s)]j+ [1—%s]k

9. @ T (1) = ;8‘ _ 161+9 (4cos 41, 3, —4 sen 41)
= 1 (4cos4t, 3, —4sen 41)
N (1) = % - 165—5 (—16sen 41, 0, —16 cos 47)
= (—sen 4, 0, — cos 4¢)
Jo. @ T (1) = ;:Eg‘ _ 6(11“2) (6,621, 61%)
= 1—:1‘2 (1, 21, 1)
NGO = T
- [ )
+ (0220
- lj; {ﬁ@zn A —tz),2t>}
- —ﬁ(11+ 5 (=26, V2 (1—1),21)
(b) k() = T (] V2 1

(] 142 6(1+72)
1
321+ 12)?
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M. @ T ()= ~ &
!

= . (—+/Zsent, cost, cost)
V2ser? 1 + 2cos?

= 1= (—2sent, cost, cost)

T' (1)

[T (0]

o

N (1) =

1
= = - (—=V2cost,
\/2cos?t+ 2sen t

= % <—\/§cos t, —sent, — sent>

—sent, — sent)

T (0] _ 1

OFO=Tr0r T 72

12. (@ r' (1) = (*,2,2) =

¥/ (1) = Jr* + 42 +4= /(12 +2)° = +2. Assim
r (f) 1 2

T (t) = o] 12+2<t L2, 2).

e

(?+2)

T'(¢) =

1
po (2¢,2,0)

(pelo Teorema 13.2.3 #3)
———— (=28, —4F, —4¢)

1
+ -
(2 +2)

(t2 + 2)

(26 + 41,2 +4,0)

1
= v (41,4 —21*, —41)

IT' (1) =

m\/lw2 + (16 — 1612 + 41*) + 1612

1
@ +2
_ 1
(*+2°
_ 2
T 242
Portanto,
N T V)
[T’ (7)] 2/(t* + 2)

1
yrmne KRR R )

Vatt + 1612 + 16

2(7 +2)

2 _
4(2 +2)7° = T

4t 4 — 212, —4¢
(

T /A7 +2) 2
(b)K(t)f |r’(t)| - t2+2 - (l2+2)2

1 _
e (Ve
L (e ey
1

_ <\/§ezr’ezr’_1>

e’ + 1

13. @ T (¢) =

(r)—(2,+1)2<fe ¢ 1)

+62t+1<\/—e 2¢%,0)

1 (226" + V2 + V2,

GRS
—2& + 2% 4+ 26%, 262'>
- ( —— ]) <x/3(e —é ) 2%, 262’>
e

T (1) =

( T 1)2 \/2(@2t
V2e!

A

1 2t+1
(2 + 1)? \/—e’ <\/_(

— m <\/§(e' —63'),262’,2ez’>
e e

= 62’;{»1 <1 — 62', \/Eet, \/Ze’>

J2e! 1 V2e*

(b) x (1) = (e + 1) 'et e ! = (e2! +1)Z

e6r _ 2641‘) + ett

V2e!
e’ + 1

N(t): t) 22t,2821>

1
Jar 4+ 1

1
- 2[2——H <21, 2t2, 1>

T' () =- (2 +1)

14. @) T () = (21,27, 1)

2 (@4r) (20,282, 1)

+ (202 +1)7" (2,44 0)
_ m (=82 + 42 + 2,
—81 + 817 + 4, —41)
= ﬁ (1—2¢%,21, —21)
IT' ()] = mx/l — 412 + 4% 4 812 = 212#4-1
N = —2 2L ey o

(2t2 n> 2

(1 =27, 21, —21)

T2l +1
2 1 2
’ . " / 3 3/2
15. ¢ () =j—2tk, ¥ (1) = =2k, [r' (1) = (4" + 1),
' (1) x r" ()] = |-2i] =2,
/ "
k()= FO xrs(t)\ _ 2 .
r’ (1)] (@4 +1)

16. r'(1)= (1, —1,61), ¥ (1) = (0,0,6),
() = (V2+3622)° = [2(1+182)]7,
¥ (1) x ¥ (1) = |(=6, =6, 0)| = 62,
() = () xx" ()] _ 62 3
v (1) 21 + 181‘2)]3/2 (1 + 182)*?




17. v/ (1) = (6¢°,—6t, 6), ¥ (t) = (12, —6,0),
O] =6 (¢ + 2 +1)°7,
I (1) x " ()] = |36 (1,24, )| = 36 1 + 412 + 14,
Ir' (¢) x ¥ (2)] 361+ 412 + 1%

= \r’(t)|3 = 6 + 1 + 1)3/2

N1+ 412 + ¢

et 2+ 1)

K (1)

18. v/ (1) = (24, 2t — 4,2), v (1) = (2,2,0),
W () = (4% + 4> — 161 + 16 4 4)*?
=8 (2 —4r+5)°",

¥ (1) ¥ (1)) = 4(=1,1,2)| = 46,

P x| 46
k0= (O 822 —4r+5)°"
J6

2022 — 41+ 5)"

19. v’ (¢#) = (cost, —sent, cost),
r" (t) = (—sent, —cost, —sent),
¥ (O = (Jeos?r+1),
It (1) x ¢ (1) = [(1,0,-1)| = 2,
[r' (1) x x" (1) _ 2
I’ (0) (1 + cos? )

k(1) = 32

20. r' (1) = <\/§ e',—e ). Oponto (0,1, 1)
correspondea 1 =0, e r' (0) = (J2,1,—1)
=[r'(0)] = \/(«/—2)2 + 124 (=1)? =2.
v ()= (0 ey = 1) = (0,1,1).
r'(0) x ¥ (0) = (2,-2,V2),

() x 1" 0] = /2 + (-42)" + (J2)°

=./8=22
Entdo & (0) = [ ©) xr" ()] _ 22 _ ﬂ
e (0 24
1 1
2.y =— )/ = ——+ —
Y=gy TS
" ()] 1 1
K(X)= =
(x) 1+ (yl(x))2]3/2 47 L+ 1/ (@)
_ 2
(4x + 1)*7
22. y' = cosx,y” = —senx,
" ()] |sen x|
K(X) = =
( [1 +(y’ (x))2}3/2 (1 + C052X)3/2
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23. ./ _ l "o 7L
Y= x’ yo= X2’
1" _
k(x) = Lﬂm _ _21 —13/2
[1+07 ()] X211+ 1x2)
S N ]
= _x2 (x2 + 1)3/2 - (xz N 1)3/2
2. k(1) = Xy — Xy _ |(3t2)(2) —(601)(20)]
. (%2 +32)"? (914 +472)°2
_ 62‘2 B 6[2
(t2)3/2 (9t2 + 4)3/2 |[‘3 (9t2 + 4)3/2
.6
lt] (922 + 4)*"2
25. k(1) = Ky — %y

(sent 4+ tcost)(—2sent — tcost)
— (2 cost — tsent)(cost — t sent)
(X +3?)
(—2sen’ 1 — 3t sent cost — t* cos” 1)
— (2cos® t — 3t costsent + t* sen’ t)
(x*+53?)
|- (sen’ 1 + cos” 1) (2+ 7%)]
sen’ ¢ 4 2 cos t sent + cos ¢ i
( + 12 cos® t — 2t sentcost + 12 sent)

3/2

3/2

o2+
(1+t2)3/2



