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Gráficos das funções trigonométricas
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Funções trigonométricas

Tangente

tg : R \
{
π
2 + kπ : k ∈ Z

}
−→ R tal que tg x =

senx

cosx

Cotangente

cotg : R \ {kπ : k ∈ Z} −→ R tal que cotg x =
cosx

senx

Secante

sec : R \
{
π
2 + kπ : k ∈ Z

}
−→ R tal que secx =

1

cosx

Cossecante

cosec : R \ {kπ : k ∈ Z} −→ R tal que cosecx =
1

senx
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Gráficos das funções trigonométricas
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Algumas propriedades das funções trigonométricas

1. ∀ a ∈ R sen2 a+ cos2 a = 1;

2. ∀ a ∈ R \ {π
2 + kπ : k ∈ Z} 1 + tg2 a = sec2 a;

3. ∀ a ∈ R \ {kπ : k ∈ Z} 1 + cotg2 a = cosec2 a;

4. ∀ a ∈ R sen(−a) = − sen a (a função seno é ı́mpar);

5. ∀ a ∈ R cos(−a) = cos a (a função cosseno é par);

6. ∀ a ∈ R cos(π2 − a) = sen a e sen(π2 − a) = cos a;

7. ∀ a ∈ R sen(a+ 2π) = sen a (a função seno tem peŕıodo 2π);

8. ∀ a ∈ R cos(a+ 2π) = cos a (a função cosseno tem peŕıodo 2π);

9. ∀ a, b ∈ R sen(a+ b) = sen a cos b+ sen b cos a;

10. ∀ a, b ∈ R cos(a+ b) = cos a cos b− sen b sen a;

11. ∀ a, b ∈ R cos a − cos b = −2 sen a−b
2 sen a+b

2 ;

12. ∀ a, b ∈ R sen a − sen b = 2 sen a−b
2 cos a+b

2 .
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Funções exponenciais

y

x

y = ax (a > 1)

y = bx (0 < b = 1
a
< 1)

1
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Funções exponenciais

1

x

y = bx (1 < b < a)

y y = ax (1 < a)
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Funções logaritmos

y

x

y = logb x (0 < b = 1
a
< 1)

y = loga x (a > 1)
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Funções logaritmos

y

x

y = logb x (1 < a < b)

y = loga x (1 < a)
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Funções hiperbólicas

Seno hiperbólico Cosseno hiperbólico
sh : R −→ R

x 7−→ ex − e−x

2

ch : R −→ R

x 7−→ ex + e−x

2

Tangente hiperbólica Cotangente hiperbólica
th : R −→ R

x 7−→ shx

chx

coth : R \ {0} −→ R

x 7−→ 1

thx

Secante hiperbólica Cossecante hiperbólica
sech : R −→ R

x 7−→ 1

chx

cosech : R \ {0} −→ R

x 7−→ 1

shx
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Funções hiperbólicas

Seno hiperbólico Cosseno hiperbólico

1
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Funções hiperbólicas

Tangente hiperbólica

1

-1

1

-1

Cotangente hiperbólica
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Funções hiperbólicas

1

Secante hiperbólica
Cossecante hiperbólica
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Funções hiperbólicas - propriedades

1. ∀ a ∈ R ch2 a− sh2 a = 1;

2. ∀ a ∈ R th2 a+ sech2 a = 1;

3. ∀ a ∈ R \ {0} coth2 a− cosech2 a = 1;

4. ∀ a ∈ R sh(−a) = − sh a (a função seno hiperbólico é ı́mpar);

5. ∀ a ∈ R ch(−a) = ch a (a função cosseno hiperbólico é par);

6. ∀ a, b ∈ R sh(a+ b) = sh a ch b+ sh b ch a;

7. ∀ a, b ∈ R ch(a+ b) = ch a ch b+ sh b sh a;

8. ∀n ∈ N ∀ a ∈ R (ch a+ sh a)n = ch(na) + sh(na).
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Funções trigonométricas inversas

Arco-seno

arcsen : [−1, 1] −→ [−π
2 ,

π
2 ]

x 7−→
(
sen|[−π

2 , π2 ]

)−1
(x)

Arco-cosseno

arccos : [−1, 1] −→ [ 0, π]

x 7−→
(
cos|[ 0,π]

)−1
(x)
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2

π

π
2

-1 1

Cálculo 4. Funções especiais 2025/2026 16 / 21



Arco-tangente

arctg : R −→
]
−π

2 ,
π
2

[
x 7−→

(
tg|]−π

2 , π2 [

)−1
(x)

Arco-cotangente

arcotg : R −→ ]0, π[

x 7−→
(
cotg|] 0,π[

)−1
(x)

Arco-cotangenteArco-tangente
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2

π
2

π
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Arco-secante

arcsec : [1,+∞[ −→ [ 0, π2 [

x 7−→
(
sec|[0, π2 [

)−1
(x)

Arco-cossecante

arcosec : [1,+∞[ −→ ]0, π2 ]

x 7−→
(
cosec|]0, π2 ]

)−1
(x)

Arco-cossecanteArco-secante

1 1

π
2

π
2
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Funções hiperbólicas inversas

Argumento do seno hiperbólico

argsh : R −→ R
x 7−→ (sh)−1 (x)

Argumento do cosseno hiperbólico

argch : [1,+∞[ −→ R+
0

x 7−→
(
ch|R+0

)−1
(x)

1

Argumento do seno hiperbólico Argumento do cosseno hiperbólico
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Argumento da tangente hiperbólica

argth : ]− 1, 1[ −→ R
x 7−→ th−1(x)

Argumento da cotangente hiperbólica

argcoth : R \ [−1, 1] −→ R \ {0}
x 7−→ coth−1(x)

-1
1

-1

1

Argumento da cotangente hiperbólicaArgumento da tangente hiperbólica
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Argumento da secante hiperbólica

argsech : ]0, 1] −→ R+
0

x 7−→
(
sec|R+0

)−1
(x)

Argumento da cossecante hiperbólica

argcosech : R \ {0} −→ R \ {0}
x 7−→ cosech−1(x)

1

Argumento da secante hiperbólica Argumento da cossecante hiperbólica
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