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Definições
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Definições

senh x = ex −e−x

2
coshx = ex +e−x

2
tanhx = senh x

coshx

sech x = 1

coshx
csch x = 1

senh x
cothx = 1

tanhx
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Definições
Identidades Hiperbólicas

senh (−x)=− senh x cosh(−x)= coshx cosh2 x − senh 2x = 1

senh (x +y)= senh x ·coshy + senh y ·coshx

cosh(x +y)= coshx ·coshy + senh x · senh y
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Derivadas
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Derivadas
Derivar senh x

y = senh x = ex −e−x

2

=⇒ dy

dx
= d

(
ex−e−x

/2
)

dx
= 1

2

d (ex −e−x)

dx
= 1

2

(
dex

dx
− de−x

dx

)
= 1

2
(ex − (−e−x)= ex +e−x

2
= coshx
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Derivadas
Derivar coshx

y = coshx = ex +e−x

2

=⇒ dy

dx
= d

(
ex+e−x

/2
)

dx
= 1

2

d (ex +e−x)

dx
= 1

2

(
dex

dx
+ de−x

dx

)
= 1

2
(ex + (−e−x)= ex −e−x

2
= senh x
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Trigonométricas Hiperbólicas Inversas
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Trigonométricas Hiperbólicas Inversas
arcsenh x

y = arcsenh x =⇒ senh y = x

=⇒ ey −e−y

2
= x =⇒ ey − 1

ey
= 2x =⇒ e2y −1= 2xey . Fazendo z = ey , temos z2 −2xz −1= 0.

=⇒ z =
2x ±

√
4x2 −4 ·1 · (−1)

2
= 2x ±

p
4x2 +4

2
= 2x ±2

p
x2 +1

2
= x ±

√
x2 +1.

Para x ≥ 0 temos x =
√
x2 <

√
x2 +1 e, para x < 0,x <

√
(x)2 <

√
x2 +1. Assim x −

√
x2 +1< 0 e,

como não há expoente que torne ey < 0, esse valor é desconsiderado.

Portanto z = ey = x +
√
x2 +1 =⇒ y = ln

∣∣∣x +√
x2 +1

∣∣∣.
∴ arcsenh x = ln

∣∣∣x +√
x2 +1

∣∣∣
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Trigonométricas Hiperbólicas Inversas
arccosh x

y = arccosh x =⇒ coshy = x

coshy + senh y = ey e cosh2 y − senh 2y = 1 =⇒ senh y = ey −x e senh 2y = x2 −1.

Assim, (ey −x)2 = x2 −1 =⇒ ey −x =
√
x2 −1 =⇒ ey = x +

√
x2 −1

∴ arccosh x = ln
∣∣∣x +√

x2 −1
∣∣∣
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Trigonométricas Hiperbólicas Inversas
Derivadas de Trigonométricas Hiperbólicas Inversas

Pela Função inversa:
y = arcsenh x =⇒ senh y = x

=⇒ d( senh y)

dx
= dx

dx
=⇒ coshy

dy

dx
= 1 =⇒ dy

dx
= 1

coshy

Como cosh2 y − senh 2y = 1 =⇒ cosh2 y −x2 = 1 =⇒ coshy =
√

1+x2 temos

∴
d( arcsenh x)

dx
= 1p

1+x2
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Trigonométricas Hiperbólicas Inversas
Derivadas de Trigonométricas Hiperbólicas Inversas

Pela definição da função inversa com ln:

y = arcsenh x = ln
∣∣∣x +√

x2 +1
∣∣∣

=⇒ dy

dx
=
d

(
ln

∣∣∣x +p
x2 +1

∣∣∣)
dx

= 1

x +
p
x2 +1

·
d

(
x +

p
x2 +1

)
dx

= 1

x +
p
x2 +1

·
(
1+ 1

2
p
x2 +1

·2x
)

=⇒ dy

dx
= 1

x +
p
x2 +1

· x +
p
x2 +1p

x2 +1
= 1p

x2 +1

∴
d( arcsenh x)

dx
= 1p

1+x2

Para as demais, segue-se da mesma forma.
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Resumo Derivadas de Trigonométricas Hiperbólicas
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Resumo Derivadas de Trigonométricas Hiperbólicas

d senh x

dx
= coshx

d coshx

dx
= senh x

d tanhx

dx
= sech 2x

d arcsenh x

dx
= 1p

1+x2

darccosh x

dx
= 1p

x2 −1

d arctanh x

dx
= 1

1−x2
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Bons Estudos!!!
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