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Arco de circunferéncia
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Medida de um arco
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Medida de um angulo
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Classificacao dos angulos
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Unidades de medidas de
angulos
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Unidades usuais de medidas de angulos

Radiano Grau
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Grau

180°

180°
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Grado

200gr

200gr
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Radiano

mrad

mTrad
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Relag¢ao entre angulos
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Exemplo

Encontre o angulo complementar, suplementar e replementar de 36°.
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Equivaléncia das medidas
dos arcos




Equivaléncia das medidas dos arcos

Grau Grado Radiano
360° 400g7’ 21 rad
180° 200gr T rad
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Conversao de unidades de medida
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EXEm plo

Converta 45° em grados e em radianos.
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Exemplo

Transforme para radianos os seguintes angulos
dados em graus:
a) 120°

b) 135°

c) 150°

d) 210°

e) 225°

f) 240°

g) 300°

h) 315°

i) 330°

j) 360°
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;" Estratégia
Exemplo

Transforme para radianos os seguintes angulos
dados em graus:
a) 120°

b) 135°

c) 150°

d) 210°

e) 225°

f) 240°

g) 300°

h) 315°

i) 330°

j) 360°
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Exemplo

31T
Converta 1—0 rad em graus.
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Teorema de Pitagoras
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Conceitos basicos de triangulos

A
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Semelhan¢a de triangulos

A
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Teorema de Pitagoras
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Teorema de Pitagoras

C
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Exemplo
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Razoes Trigonomeétricas

Prof. Victor So



a s e
y Estrategia

Militares

Razoes Trigonomeétricas
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Exemplo
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Exemplo

Prof. Victor So



a s e
y Estrategia

Militares

Outras Razoes Trigonométricas
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Exemplo
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Relagao Fundamental
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Relagao Fundamental
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Relagao Fundamental
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Exemplo
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(ESA/2012)

. . m+1 m+2 ,
A soma dos valores m que satisfazem as igualdades sen x = ——ecosx = ——e:

a)5
b) 6
c) 4
d) —4
e) —6
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(EEAR/2015) [Adaptada]

Ao simplificar a expressao (1 4+ cosx)(1 — cos x), tem-se
a) 2

b) sen? x

c) cos? x

d) 2 + cos?x

Prof. Victor So
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Angulos complementares

Prof. Victor So



a s e
y Estrategia

Militares

Angulos complementares

Prof. Victor So



a s e
p Estratégia

Angulos complementares

T
d+ﬁ=§
C

sena = cosf3
A
senfi = cosa a
b
. 1
ga =—
tgp o
1 A c B
t = =
gp e
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45°
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30° e 60°
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30° e 60°
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Angulos Notaveis

T T T
6 4 3
1
Seno — \/_E \/_§
2 2 2
1
Cosseno \/_§ \/_E _
2 2 2
Tangente \/_§ 1 V3
3
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Angulos Notaveis

Seno

Cosseno

Tangente
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Exemplos
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Exemplos
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Ciclo Trigonomeétrico
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Definicao
1
-1 1 c:t:;
=1
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w rad

|
e 0 raid |

27 rad

e red

3
T
— rad
2 il
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Quadrantes

sen(#)

)
— rad

2

2° quadrante 1? quadrante

m rad 0 rad

= rcos(#)

27 rad

1° quadrante

3" quadrante

3n
o rad
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Angulos Congruentes

a=pfosa=p+2knkeZ

sen |
1
-
-1 1 cos
—1
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Exemplos

Determine os arcos positivos, menores do que 61, congruentes a /3.
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Reducao ao Primeiro Quadrante

sen(@)

I"{lll

T 1
sen| G ) 5 - B sen(—) ~
— rad = 150 - rad = 30 -

6 6

cos(@)
27 rad

11w
o \ sen(— ) = —
sen| =
' v (i3 1=
‘_ rad = 210
6

— rad = 330
b
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Definicao de funcao periddica
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Funcao Seno
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Estudo do sinal

SEN
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Paridade
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Grafico

sent |

SRRt IR
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Funcao Cosseno
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Funcao Cosseno
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Estudo do sinal
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Paridade
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Grafico

A
CcOST
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Funcao Tangente
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sen A tg 4
T
A
P
B (- .
i tgex
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O C cos
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Estudo do sinal

tg

[

1

Prof. Victor So

Y

a s e
y Estrategia

Militares



Intervalo de valores

sen 4 tg &
T
[}
P
B |- .
i tgex
E
« ; Yy
A
(0] C cos
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Paridade
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Grafico
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Funcao Cotangente
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A le—rcolgtt — 5 T
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o« cotg
B |------mmeme - P
a '
- -
O Ie. cos

Prof. Victor So



Estudo do sinal

colg
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Intervalo de valores

A

sen
A|lta——coltga — 5 T
« colg
B |rmmmmmmeme P
i
x 1
. =
(8] C cos
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Funcoes Secante e
Cossecante




Estudo do sinal

A
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Intervalo de valores
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Funcao Arco-Seno

SENIL
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Grafico da Funcao Arco-Seno

arcsenx
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Funcao Arco-Cosseno

cosr
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Grafico da Funcao Arco-Cosseno
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Fungcao Arco-Tangente
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arclgx

Grafico da Funcao Arco-Tangente

Pokles
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Calcule:

a) sen(arctg(1))

b) cos(arcsen (g))

HHHHHH

PRATICAR!
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Transformacoes
Soma e diferenc¢a de arcos
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cos(A + B) = cos(4) cos(B) — sen(A)sen(B)

cos(A — B) = cos(4) cos(B) + sen(A)sen(B)

sen(4 + B) = sen(A) cos(B) + sen(B) cos(A)

sen(4 — B) = sen(A) cos(B) — sen(B) cos(A)

" tg() + tg(B)
A B = T gty ®)
_ tg(A) —tg(B)
A TITIOITIC)
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Demonstracao

1) cos(A + B) = cos(4) cos(B) — sen(A)sen(B)

[l

S€EM
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2) cos(4 + B) = cosAcosB — senAsenB i
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3) sen(A + B) = sen(A) cos(B) + sen(B) cos(A) |
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4) sen(A — B) = sen(A) cos(B) — sen(B) cos(A) Wi
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tg(A) + tg(B) b

At B) = T e B

Prof. Victor So



% Estratégia
tg(4) — tg(B) Mines

1+ tg(A)tg(B)

6) tg(A—B) =
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Arco duplo
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Férmulas de arco duplo

cos(24) = cos? A — sen?A

sen(24) = 2senAcosA

2tgA

tg(24) =7

Prof. Victor So



g Estratégia

Demonstracao

1) cos(24) = cos? A — sen?A
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Demonstracao

2) sen(24) = 2senAcosA

Prof. Victor So
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Demonstracao
2tgA
3) tg(ZA) = m
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Arco metade




Formulas de arco metade

(i)

\/1+cosA
=t
2

wn(2)

\/1—cosA
=+
2

o(2)

1— cosA

.

1+ cosA

a s e
p Eoiategta

o

A

2

)

1—cosA

senA

seni

1+ cosA

Prof. Victor So

2o}
senA = Y
2 (4
1+tg (2)
1-tg? (g)
cos(4) = i
2 (A4
1+tg (2)
2tg (%)
tgA = 1
1-— th <§>
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Demonstracao

1) oS (é) — 1 1+cosA
2 2
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Demonstracao

2) sen (g) =+ 1_CZOSA
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Demonstracao

A ’1—cosA
3) tg (E) - i 14+cosA
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Demonstracao

A 1—cosA senA
4)tg(%) = =

senA _ 1+4+cosA
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Demonstracao

22

5) send = 1+tg2(§)
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Demonstracao
_ 2t(3)
VS
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Demonstracao

1-t%(3)

7) cos(4) = 1+tg2(é)
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Arco triplo




Férmulas de arco triplo

cos(34) = 4 cos® A — 3cosA

sen(3A4) = 3send — 4sen34

3tgA — tg3A
1 — 3tg?A

tg(3A) =

Prof. Victor So
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Demonstracao

1) cos(34) = 4 cos3 A — 3cosA
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Demonstracao

2) sen(34) = 3send — 4sen3A
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Demonstragao

3) tg(34) = it
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Transformacao Produto-Soma

2cosAcosB = cos(A + B) + cos(4 — B)

—2senAsenB = cos(4 + B) — cos(4 — B)

2senAcosB = sen(4 + B) + sen(4A — B)

2senBcosA = sen(A + B) — sen(4A — B)

Prof. Victor So
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Demonstracao

1) 2cosAcosB = cos(A + B) + cos(4 — B)
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Demonstracao

2) —2sendAsenB = cos(4 + B) — cos(A — B)
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Demonstracao

3) 2senAcosB = sen(A4 + B) + sen(4 — B)
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Demonstracao

4) 2senBcosA = sen(A + B) — sen(A — B)
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Transformag¢ao Soma-Produto
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sen(p) + sen(q) = 2sen (p il q) cos (p _ q)

2 2
sen(p) — sen(q) = 2sen (p ; q) cos <p _ZI_ q)
cos(p) + cos(q) = 2 cos <p ; q) cos (p ; CI)
q

+ _
cos(p) — cos(q) = —2sen (p 5 )sen (%

) e
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Demonstragao

1) sen(p) + sen(q) = 2sen (pTJrq) cos (?)

Prof- Victor So



Demonstragao

2) sen(p) — sen(q) = 2sen (?) cos (?)
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Demonstragao

3) cos(p) + cos(q) = 2 cos (p_;rq) cos (p_;q)
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Demonstragao

4) cos(p) — cos(q) = —2sen (p_;rq) Sen (%)
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Transformando-se sen40° + cos10° em produto, obtemos:

a) \/;sen40°
b) v/3sen20°

c) V3cos20°
d) V2sen20°
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(ESA/2016)

Sabendo que x pertence ao 4° quadrante e que cosx = 0,8, pode-se afirmar
gue o valor de sen 2x é igual a:

a) 0,28
b) —0,96
c) —0,28
d) 0,96
e) 1l

Prof. Victor So
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(ESA/2016)

Sabendo que x pertence ao 4° quadrante e que cosx = 0,8, pode-se afirmar
gue o valor de sen 2x é igual a:

a) 0,28
b) —0,96
c) —0,28
d) 0,96
e) 1l
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(ESA/2012)

. . m+1 m+2 ,
A soma dos valores m que satisfazem as igualdades sen x = ——ecosx = ——e:

a)5
b) 6
c) 4
d) —4
e) —6
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(ESA/2012)

. . m+1 m+2 ,
A soma dos valores m que satisfazem as igualdades sen x = ——ecosx = ——e:

a)5
b) 6
c) 4
d) —4
e) —6
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(EEAR/2019)

Simplificando a expressdo sen(2m — x) + sen(3m + x), obtém-se

a) sen x

b) —sen x

c) 2senx

d) —2senx

Prof. Victor So
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(EEAR/2019)

Gabriel verificou que a medida de um angulo é ?1’—7; rad. Essa medida é igual a
a) 48°
b) 54°
c) 66°
d) 72°
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(EEAR/2018)

O valorde sen 1270° é igual a

a) —cos 10°
b) —sen 30°
c) —sen10°

d) — cos 30°

Prof. Victor So
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(EEAR/2016)

O valor correspondente ao cos 15° é

V2+/6
4

V2+4/3

2

a)

b)

V3
C)T

d)1
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(ITA/2019)

Seja f:[-1,1] » l—%,g] a funcdo definida por f(x) = arcsen(x). Entdo, a

soma Y _of (COS (2—:)) éigual a

253
a) —
162

245
b)—m
162

152
c)——nm
81

d)—:—in
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(ITA/2019)

Seja f:[-1,1] » l—%,g] a funcdo definida por f(x) = arcsen(x). Entdo, a

soma Y _of (COS (2—:)) éigual a

253
a) —
162

245
b)—m
162

152
c)——nm
81

d)—:—in
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(ITA/2019)
Sejam a, b e ¢ trés nUmeros reais em progressao aritmética crescente, satisfazendo
cosa+ cosb+cosc=0esena+senb + senc = 0.

Encontre a menor razdo possivel para essa progressao aritmética.
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(IME/2020)

.1 T 3m 5T . )
Seja , = sen_ -sen—-sen—_. Determine b, onde b pertence ao conjunto dos

numeros inteiros nao nulos.
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