8.11 - EXERCICIOS - pg. 379

1. Demarcar os seguintes pontos no sistema de coordenadas polares.

(a) P1(4, %)
OFASEA
© zz((—4, A

@ Pl-4.-7)

P, P,
=4 Eixo polar
- o
)_JTM-
P, P,

2. Em cada um dos itens, assinalar o ponto dado em coordenadas polares e depois
escrever as coordenadas polares para 0 mesmo ponto tais que:

(i) r tenha sinal contrario
(i1) @ tenha sinal contrario

@ 27
i [-2,57)
(i) (2. —7%)

z/4  Eixo polar
- >
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b) V2.~

) (—ﬁ,“‘%)_‘ Eixo polar
i 12,57 O\ /=73

© [-5.274)
) [5.574)
(i) (-5.7474)

2/3 Eixo polar
~ t P .

@ (4. Smy ) \\P

(i) (_ 4, 11%)
(i) (4.~ 77/)
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- N Eixo polar

3. Demarcar os seguintes pontos no sistema de coordenadas polares e encontrar suas
coordenadas cartesianas.

P

a) (3%)

/3
™ Eixo polar -

-
0

x=rcosfd
_ V3 =
x—3COSA y=rsen@
x=3.l y=3.£52,59

2 2
x=15
[i,ﬂj = (15:2,59)
2 2
b)(—3,+753)

xi3
™ Eixo polar
'-.

P ¥ 36



x=—3.l y=—3.§
x=-15 y=-259
[—3 iﬁ]z(—lS ~2,59)
27 2
c) (3,_753)
- Eixo polar -
O\ J-7/3
x=3cos (‘”3) y:3sen(_%)
x=3 l y:3 _—;/g P
x=15 y=-259
(E;iﬁjz(w —2,59)
27 2
d) (_3,—7[3) P
‘\
\
\
\
\
\
\
\\ -
- \ Eixo polar -
O\ J -z/3
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x=-3.1 _ 3. ¥3
2 2
x:—l,s y52,59
_E,ﬂjz (-1,5;2,59)
27 2

4. Encontrar as coordenadas cartesianas dos seguintes pontos dados em coordenadas
polares.

a) (—2,2%)
x=—2c0s 24 =2~V =1
y=—2sen2%=—2.\/_%=—\/§

by (4, A )

= St~
x =4 cos A =-1,5307
(-1,5307, 3,6955)

y =4 sen T, ¢ =3,6955

o B, 137/ )

_ 13w __Q
x=3cos /4— 3

2

2 2

—34/2
= 13n/ - 2N~
y =3 sen A—

2

d (10, %)

688



— N/ — _ _
x= lOcosA— 10.0=0

(0,-10)
y=-10sen /) =~10.1=-10
o) [-10.37/)
x==10cos 3/ =~10.0=0

(0,10)

y=—lOsen3%=—10.—1=10

f (1,0)

x=1cos0=1

(1 0)
y=1sen0=0

5. Encontrar um par de coordenadas polares dos seguintes pontos:

a) (1,1)

r=+2
1
cosf=—
J2 T
=>0=—
sen@zL 4
V2
V2. 7)
b) (-1,1)
r=+2
cosez—L
2 :9:3—n
senezL 4
V2
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v2.37/)

c) (-1,-1)

r=12
1
cosf=——

ﬁ :O:S—n
senez—L 4
V2

5z
W2.57/)
d) (1, -1)
r=12
cosf=—
\/_ :9:7—n
4
send = —

T
V2.=7) ou (V2.77/)

6. Usar.
a)r>0e0<0<2rx;
b) r<0e0L8<2rx;
c)r>0e —-27r<0<0;

d)r<0e-27<6<£0;

para escrever os pontos P, (\/5 , = 1) e

P3.-1)

r=2

P, (— \/5 ,— ﬁ ) em coordenadas polares.
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J3 ~1 -7 1n

cos @ =— sen @ =— 0=—"ouf=—-
2 2 6 6
2 [2, 1% by (-2, % ol =% d) —2,—_7”J
6 6 6 6
Pz(_\/_’_\/a)
r=2
Cosezﬂ sen@:i 0:5_7[
2 4

5w V4 -3z -1
a) (2, Tj b) (— 2, Zj C) (2, Tj d) (— 2, Tj

7. Transformar as seguintes equacdes para coordenadas polares.
a) x*+y’=4

r?cos’ @+ risen’6 =4
rr=4

r=12
b) x=4
rcos@=4
c) y=2
rsen@ =2
d) y+x=0

r sen @+rcos =0 {r = qualquer

r (sen @+cos 8)=0 sen @ =—cos 0
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O=—+kr, ke Z

e) x’+y°—2x=0

r?=2rcos@=0
r—2cos@=0
r=2cosd

f) x2+y2—6y=0

r’—6r senf=0

r=6sen

8. Transformar as seguintes equacdes para coordenadas cartesianas

a) r=cos @

2 2 X

X +y —x=0

b) r=2sen @
X4yt =2, J
X +y°
X +y*=2y=0
1
c) r=

cos @+ sen @

1
xP 4y’ =
X y
+
\/)cz+y2 \/x2+y2
x+y=1
d)r=a,a>0
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V¥l +y? =a

x2+y2:a2

Nos exercicios de 9 a 32 esbocgar o gréfico das curvas dadas em coordenadas polares.

9. r=1+2cos @

10. r=1-2sen 6

11. r=axbcos b

2eb=3
3eb=2
b=3

Q Q Q
Il
I o o
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r=2+3cos @

r=2-3cos @

r=3+2cosd
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r=3-2cos @

r=3+3cos@ er=3-3cosd
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12. r =cos 360

13. r =2 cos 360

‘ 1
15 25

14. r =2 sen 260
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15. r=2—cos 8

16. r=2—sen 6
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17. r=axbsen 8

2eb=3
3eb=2
b=2

Q Q Q
Il
I o o

r=2+3sen6 r=2—-3sen @

r=3+2sené r=3-2sen
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r=2+2sen0 r=2-2sen0

18. rcos =5

19. r =2 sen 36
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2. 6==
4

21.0==L
9

22.5r cos 8 =-10

/4‘ Eixo polar
/ 0

_ Eixo polar M

/O

1 pir2
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23. r* =4 cos 26

24. r=360,0=20

25. r=4sen @
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26. r=¢%,0>0

27. r=+2

28. r=10cos @

q

05

Eixo polar

<)

2

>
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29. r=2 |cos t9|

30. r=12 sen @

5

el . R A AN L .

N N

9,
3

31. r:e/
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32. r=20

Nos exercicios 33 a 37, encontrar o comprimento de arco da curva dada.

_ 8 _ _T
33. r=¢", entre 9—069—4

7
s= [Ve +edo
0

34. r=1+cos @
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s = 2j\/(— senB)’ +(1+cos )’ d6
0

= ZI\/sen20+1+200s 6 +cos’ 0 do
0

= 2]51/2+ 2cos @ d6
0

= 2\/5J- 1+cos @ do
0

= 2\/§J-1,ZCOSZ g de
0

= Zﬁj-«/acos gde
0

T

:4.2seng

0

=8 (senz— sen Oj
2

=8 u.c.

35. r=2asen @

%
s =2 [{/(2a cos 6)° +(2a sen 6)°d®
0

A )
- 2jx/4a2d9=2j2a do
0 0

=4aq T_ 2arnu.c
2

_ 2 _ s p_ 2T
36. r=36%de 6=0 até 6 = A
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O'—b& O'—bﬁ O'_b\

w/36 0° +96"do
\/ 62‘4+92 ide

I

30 (4+6%)2d0

_ 26 _ ~ _37-[
37. r=e*.de 8 =0 até 6= A

%
s = .[ 2629) +e*do

2
=jmde

e
I\/g 29de \/25 20
J5

= 7(63“ —1) u.c.

38. Achar o comprimento da cardidide r =10(1—cos 8).
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= 2[ /(10 sen 6)’ +100(1 - cos 6)° d6
0

= 2[4/200-200 cos 6 46
0

= 2?/200 J1—cos 8 dé
0

=2j10\/§‘/2sen2§d9
0

=2.10\/§.\/§jsengd9
0

i

=—40.200s9
2

0
= -80 (cos g— cos Oj

=80 u. c.

Nos exercicios 39 a 46, encontrar a integral que da o comprimento total da curva dada.

39. r*=9cos 26

r= (9 cos 2 9)% = 3(cos 26)%
—3sen 20

J/cos 20

A 3
s=4] 95en728 | 5 0520 db
0 cos26

= %(cos 20) 2 (= sen 20)2 =

do

B 4? 9 sen”26+9 cos” 20
cos 20

- lzjwlcos 26

40. r =3 sen 360
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7
5= 6j\/(9 cos 30)° +9 sen®30 do
0

%
=18 [ /9 cos® 36+ sen30 do
0

41. r =4 cos 46

T,

8
5= 16 [+/(~ 165en 40)° +16 cos’ 40 do
0

%%
= 6416 sen40 + cos 40 d6
0

42. r* =9 sen 20

r=3(sen 2 0)%

Y31 (sen 2 9)%.005 26.2

2
9 cos’
s=4 \/ +9sen29 do

do

_47? 9 cos’20+9 sen’20
0 sen 20
%

9
sen 20

:4 do

B 12'[1/sen 20

43, r=2-3cos 8
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s=2[\(3 sen 6)’ +(2-3 cos 6)°d6
0

=2[/9 sen” §+4-12 cos §+9 cos’ 6 do
0

- 2j1/13—12 cos 0 dO
0

44. r=4-2 sen 0

b
s=2 [{(-2cos 0)° +(4-2 sen 0)’ do
B
%
=2 [\J4cos? 0+1616 sen 6+4 sen’ 6 do
e
%
=2j1/20—16sen9d9
B
b
=4j 5—4 sen© do
e

45. r=3+2cos 8

s=2[ /(-2 sen 6)° +(3+2 cos ) a8
0

= 2[4 sen® 9+9+12 cos O +4 cos’ 0 dO
0

- 2j 13+12 cos 8 d6
0

46. r=4+2 sen @
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7
s=2 [{(2cos 6)° +(4+2sen 6) d6

—%
—ZI./20+16sen de
A
7
:4j 5+4 sen 6 do
7

Nos exercicios 47 a 56, calcular a 4rea limitada pela curva dada.

47. r* =9 sen 26

1/
- —j sen 20 dO
20

%
=-9. —cos 20
2

0

48. r =cos 30
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1
= EJ. 6(1+ sen 0)’dd
B
%
= I161+2sen9+sen2 9)d9
B
%

= 16(9+2 (—cos 0)+ L 29}
2 4 5

= 24T u. a.

56.. r=4(1—-sen 0)

|

57. Encontrar a drea da intersec¢do entre » =2a cos @ e r =2a sen 6
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2a cos @ = 2a sen 6
cos @ = sen 0
T

0=—
4

”2
A=2. L j4a2cos29de
2,
A
a*(r-2)

= —————u.a

2

58. Encontrar a 4rea interior ao circulo r =6 cos € e exterior a r = 2 (1+cos 6)

Ty
z/3
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6cos@=2+2cos O

4cos@=2
c050=l = 6’=£
3

’7
A =2 j36cos 6d6

A
j36 cos’ 6 do
0

1 1 7
= 36(—0+—sen 20)
2 4

0

18 %49 B3 g 23
3002 2

A, =2.— | 4(1+cos0)’d6

o'—.&

1
2

4(1 +2cos0+cos G)de

o'—.&

| %
4[9 + 2send + 5 sen 29]

0

| 5

\/—271',\/_

59. Encontrar a drea interna ao circulo r = 4 e exterior a cardiéide r = 4(1—cos 8)
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%
A= 2% f[16 —16(1-cos6) 16
0

7
- f(16—16+32cose—16cos20)d9
0

=32—-4m.a

60. Encontrar a area da regido do 1° quadrante delimitada pelo primeiro laco da espiral

r=26, 6 >0 e pelas retas 9:% € 02%
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%
A:§j402 dé
7
22l

%
:377:3u .
2592

61. Encontrar a drea da regido delimitada pelo laco interno da limacon r =142 sen 6.

1y

17
A=2.~ [(1+25en 6) d6
273

e
= [(1+4sen 6+4 sen® 6)do

"7

%
"%

=60 —4cos 0+4(10—lsen 20
2 4

62. Encontrar a drea da regido interior ao circulo r =10 e a direita dareta r cos € =6.
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12 -

10cos @ =6

cos @ = E .. O=arc cosE
5 5

3
arccos—

A= 2.% ! 5[(10)2 - (Cfse}z}a

3
arccos—

5
0

= (1000 - 3615 0)

100 arccos% —48u.a.

63. Calcular a drea da regido interior as duas curvas:

a)2r=3er=3sen 6
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7

. 9(19 — l sen 29]
2 4 0

(1,1_1 QJ_% 93

2416

A=2(A1+A2)=37”_%u,a,

b) 2r=3e r=1+cos @

1+cos@=

cos @ = 2]

= oW
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7
1 3
=25{%d9:_f

J-1+cos0 dé
7

_ 247-2743

- 24

2 L
2

147 -93
— U. d.

A=A+ A, ==
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