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Relacdes Trigonométricas no Tridngulo Retangulo

cateto oposto

sen(f) =

hipotenusa
() cateto adjacente
cos(f) =
hipotenusa
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tg(0) =
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Tabela de Seno, Cosseno e Tangente

Graus Radianos sen(6) cos(6) te(6)
0° 0 0 1 0
30° /6 1/ V3/2 V3/3
45° /4 V2/2 V2/2 1
60° /3 V3/2 1/ V3

90° /2 1 0 A
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Sistema de Coordenadas Polares
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Coordenadas Polares

» Origem ou polo
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Coordenadas Polares

» Origem ou polo

» Raio inicial .

v
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Coordenadas Polares

» Origem ou polo
» Raio inicial
» 0 angulo orientado

partindo do raio inicial
(em radianos) # € R

» r distincia orientada

partindo da origem, r € R
» Coordenadas polares (7, 6)
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Equagoes em Coordenadas Polares
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r=a a#0

Circulo centrado na origem e raio |q]
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Relacao Entre Coordenadas Polares e Cartesianas

Y4
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Relacao Entre Coordenadas Polares e Cartesianas

Y4

P
x = rcos(f)
y = rsen(f)
" y
2=ty 0
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Relacao Entre Coordenadas Polares e Cartesianas

Y4
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Exemplos
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T
Encontre todas as coordenadas polares associadas ao ponto (r,0) = (2, g)
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Exemplo 1 - Solugédo

T
O ponto (r,0) = (2, E) também pode ser escrito como

(r,e):< 2, %—i—Znﬂ) n=0,+1,+2,...

ou

5
(r,0) = (—2,—§+2mr) n=0,+1,+£2,...
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Exemplo 2

Converta as seguintes coordenadas cartesianas em coordenadas polares (7, )

a)  (x,y)= (—2, 2\/5>

b) (x7 y) = (374)
c) (x’ y) = (07 _5)

Apresente as coordenadas com os valores “mais simples”

12/35



Exemplo 2 — Solucao Item a

(x,y) = (~2,2v3)
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(x,y) = (—2, 2\/§>
= x4y = (—2)°+ (2\/5)2
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Exemplo 2 — Solucao Item a

(x,y) = (~2,2v3)

2
= x4y = (—2)2+<2\/§> = 4+4x3 =16

r = +t4

Yy %:_\/g

tgh = = =
& X —2

Hzarctg<—\/§>imrz—gj:mr nez

13/35



Exemplo 2 — Solucao Item a

(x,y) = (~2,2v3)

13/35



Exemplo 2 — Solucao Item a

(x,y) = (~2,2v3)

13/35



Exemplo 2 — Solucao Item a

(x,y) = (~2,2v3)

13/35



Exemplo 2 — Solucdo Item a — Alternativa
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Exemplo 2 — Solucdo Item a — Alternativa

(x,y) = (—2, 2\/§> r=4

Podemos determinar 6 resolvendo o sistema

rsen(f) =

{rcos(@) =X {4008(9) = -2
y
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Exemplo 2 — Solucao Item b

(x7 y) = (3) 4)
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Exemplo 2 — Solucao Item b
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Exemplo 2 — Solucao Item b

(x7 y) = (3) 4)
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Exemplo 2 — Solucao Item b
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OSSR
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Exemplo 2 — Solucao Item b

(x7 y) = (3) 4)

rP=x"+y" =3+4 =9+16 = 25 r=d=£5

4
3
4
0 = arctg(;)j:mr nez
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Exemplo 2 — Solucao Item b

(x7y):(3>4)
rP=x"+y" =3+4 =9+16 = 25 r=d=£5
y 4
tgh = = = -
& 3
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Exemplo 2 — Solucéo Item c

(x7 y) = (07 _5>
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Exemplo 2 — Solucéo Item c

(x,y) = (0, =5)
2= P
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Exemplo 2 — Solucéo Item c

(x7 y) = (07 _5>

r’P=x"+y" =045 =25

r = 45

tgH:J—/
x
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Exemplo 2 — Solucéo Item c

(xv Y) = (07 _5)
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Exemplo 2 — Solucéo Item c

(xv Y) = (07 _5)
rP=x"+y" = 0°+5 = 25 r=45
_ Yy _ 3
tgl = = 0 3
rcos() = x 5cos(f) =0 cos(f) =0
rsen(f) =y 5sen(f) = —5 sen(f) = —1
0 = —— +27n ne

3T
(l", 9) - (57 7)



Exemplo 3

Converta as coordenadas polares em coordenadas cartesianas (x, y)

a) (r,0)= <4, Z)
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Exemplo 3 — Solucao Item a

x = rcos(f)
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Exemplo 3 — Solucao Item a

3
x = rcos(f) = 4cos (%) = 4% = 2V3
y = rsen(f) = 4sen (%) = 4= = 2

(x.y) = (2v3.2)
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Exemplo 3 — Solucao Item b

x = rcos(f)
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Exemplo 3 — Solucao Item b

3T

x = reos(f) = 3cos (T)
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Exemplo 3 — Solucao Item b
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Exemplo 3 — Solucao Item b

x = rcos(f) = 3cos (3—7T> = —3cos (Z) = —3v2
4 4

2
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Exemplo 3 — Solucao Item b

—34/2 —
x = rcos(#) = 3cos (3—7T> = —3cos (z) = 32 S
4 4

\/_2
n S
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Exemplo 3 — Solucao Item b
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Exemplo 3 — Solucao Item b

—34/2 —
x = rcos(#) = 3cos (3—7T> = —3cos (z) = 32 S
4 4
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Exemplo 3 — Solucéo Item c

x = rcos(f)
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Exemplo 3 — Solucéo Item c

x = rcos(f) = 5cos ()
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Exemplo 3 — Solucéo Item c

x = rcos(f) = 5cos(m) = 5(—1) = =5
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Exemplo 3 — Solucéo Item c

x = rcos(f) = 5cos(m) = 5(—1) = =5
y = rsen(f) = 5sen(w) = 0

(x,y) = (=5,0)
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Exemplo 4

Encontre a equacgdo polar para o circulo x* + (y —3)> =9
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Exemplo 4 - Solucédo

Escrevendo a equaciao em coordenadas polares
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Exemplo 4 - Solucédo
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Exemplo 4 - Solucédo
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X+ (y—3°=9
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Exemplo 5

Escreva a equacao

- 4
~ 2cos(f) — sen(6)

em coordenadas cartesianas e identifique seu grafico
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Exemplo 5 — Solucédo
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Exemplo 5 — Solucédo

Sabemos que x = rcos(d) y = rsen(f)

o 4
~ 2cos(0) — sen()

r(2cos(0) — sen(0))

4

2rcos(f) — rsen(f) =4

O grafico é uma reta
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Exemplo 6

Mostre que a equagao polar

4
r = ——
2 —cosf

representa uma conica
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Exemplo 6 — Solucdo

r fr—
2 —cosf
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Exemplo 6 — Solucdo
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Exemplo 6 — Solucdo

4
[ 42: 4 2
r 2 —cosf r (44 x)

2 2\ 2

(2 —cosf)r=4 4(x —I—y)—16—|—8x—|—x
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Exemplo 6 — Solucdo

4
i 4r* = (4 + x)*
(2—cosO)r=4 4(x*+y") =16+ 8x + x*

2 2 2 _
(2r — rcosf) = 4 4x° +4y" —8x —x" =16
2r—x=4

2r=4+x
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4
il — 4t =4+
2 2\ 2
(2 —cosf)r=4 4(x —I—y)—16—|—8x—|—x
2 2 2 _
(2r — rcosf) = 4 4x° +4y" —8x —x" =16
2r—x=4

3x* + 4y — 8x = 16
2r=4+x
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Exemplo 7

Escreva a equacao
r = 2cos(f) — sen()

em coordenadas cartesianas e simplifique
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Exemplo 7 — Solucédo

Sabemos que

cos(f) = x sen(f) = rP=x"+y
r

S I
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— y
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Exemplo 7 — Solucédo
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Exemplo 7 — Solucédo

Sabemos que

cos(f) = l sen(f) = . Pty
- r
r=2cos(f) — sen(f) rf=2x—y
rzZJ—C—X : 2
roor Ty
2x —y X4y —2x4+y=0
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Exemplo 8

Escreva a equacao

o 5
~ sen(d) — 2cos()

em coordenadas cartesianas e simplifique
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Exemplo 8 — Solucédo
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x = rcos(f) y = rsen(0) rr=x"+y
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~ sen(f) — 2cos(6)

r(sen(f) — 2cos(6))

5
rsen(f) — 2rcos(f) =5

y—2x=5
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Exemplo 8 — Solucédo

Sabemos que
x = rcos(f) y = rsen(0) rr=x"+y

. 5
~ sen(f) — 2cos(6)

r(sen(f) — 2cos(6))

5
rsen(f) — 2rcos(f) =5
y—2x=5

y=2x-+5
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Exemplo 9

Escreva a equacao
X H+xy+yt=1

em coordenadas polares e simplifique
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Exemplo 9 — Solucédo

Sabemos que

x = rcos(f) y = rsen(f) rr=x"+9y
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Exemplo 9 — Solucédo

Sabemos que

x = rcos(f) y = rsen(f) rr=x"+9y

X 4+xy+y =1
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Exemplo 9 — Solucédo

Sabemos que

x = rcos(f) y = rsen(f) rr=x"+9y

X 4+xy+y =1

xz-l-yz-l—xy:l
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Exemplo 9 — Solucédo

Sabemos que

x = rcos(f) y = rsen(f) rr=x"+9y

X 4+xy+y =1
X +y +xy=1

r* 4+ rcosfrsen = 1
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Exemplo 9 — Solucédo

Sabemos que

x = rcos(f) y = rsen(f) rr=x"+9y

CHxy+yt=1
X+ +xy=1
r* 4+ rcosfrsen = 1

r* + rcosfsenf = 1
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Exemplo 9 — Solucédo

Sabemos que

x = rcos(f) y = rsen(f) rr=x"+9y

CHxy+yt=1
X+ +xy=1
r* 4+ rcosfrsen = 1

r* + rcosfsenf = 1

r* (1 + cosfsenf) = 1
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Exemplo 9 — Solucédo

Sabemos que

x = rcos(f) y = rsen(f) rr=x"+9y

CHxy+yt=1
X+ +xy=1
r* 4+ rcosfrsen = 1

r* + rcosfsenf = 1

+1

v/1 4 cosfsent

r* (1 + cosfsenf) = 1 r=
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Exemplo 9 — Solucao Alternativa

r* (1+ cosfsend) = 1
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Exemplo 9 — Solucao Alternativa

r* (1+ cosfsend) = 1

r2(1+w)=1
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Exemplo 9 — Solucao Alternativa

r* (1+ cosfsend) = 1

r2(1+w)=1

r* (2 +sen(20)) = 2
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Exemplo 9 — Solucao Alternativa

r* (1+ cosfsend) = 1

r2(1+w)=1

r* (2 +sen(20)) = 2
+2

r=——
2 + sen(260)
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Lista Minima
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Lista Minima

Calculo Vol. 2 do Thomas 12% ed. — Secédo 11.3

1. Estudar o texto da secdo
2. Resolver os exercicios: 1, 2, 6, 7, 11-15, 27-31, 53-57, 68

Atencao: A prova é baseada no livro, ndo nas apresentacdes
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