
Ah�AFwk`� ¤ T§d¶�z�� ��¤d�� 1

: Hyperbolic Function and their Inverses

: T§d¶�z�� ��¤d�� 1.1

:¨�At�� �kK�A� �r`� ¤ ex T�¯d�  wk� ¨t�� ��¤d�� �� T�wm�� �� CAb�

sinhx = ex−e−x

2 , ∀x ∈ R •

coshx = ex+e−x

2 , ∀x ∈ R •

tanhx = sinhx
coshx = ex−e−x

ex+e−x , ∀x ∈ R •

cothx = coshx
sinhx = ex+e−x

ex−e−x , ∀x 6= 0 •

sech x = 1
coshx = 2

ex+e−x , ∀x ∈ R •

csch x = 1
sinhx = 2

ex−e−x , ∀x 6= 0 •

R w¡ sinhx T��d�� «d�  � ¨�Ayb�� �Fr�� �� ^�®�  � Annkm§

[1,∞) w¡ coshx T��d�� «d�¤
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:Tmhm�� �AZw�lm�� {`�

Derivatives of Hyperbolic Functions T§d¶�z�� ��¤d�� �AqtJ� 1.1.1

:Ty�At�� ��¤d�� �AqtJ� 	s�� :�A��

(1) y = cosh(
√
x)

(2) y = 3sinh(3x)
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(3) y = cosh(x3) + ln(tanhx)
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(4) y = xcosh(x
3)
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Integrals of Hyperbolic Functions T§d¶�z�� ��¤d�� ��Ak� 2.1.1

:Ty�At�� ��¤d�� ��Ak� d� :�A��

(1)

∫
sinh(3x)

cosh(3x)
dx
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(2)

∫
sinh5 x tanhx dx
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(3)

∫
ecoshx

cschx
dx
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:Tysk`�� T§d¶�z�� ��¤d�� 2.1

�y�� xwk`� Ah� sinh T��d�� •
sinh−1 : R→ R

sinh y = x⇔ y = sinh−1 x

�y�� xwk`� Ah� cosh : [0,∞)→ [1,∞) T��d�� •
cosh−1 : [1,∞)→ [0,∞)

cosh y = x⇔ y = cosh−1 x

�y�� xwk`� Ah� tanh : R→ (−1, 1) T��d�� •
tanh−1 : (−1, 1)→ R

tanh y = x⇔ y = tanh−1 x

�y�� xwk`� Ah� coth : R− {0} → R− [−1, 1] T��d�� •
coth−1 : R− [−1, 1]→ R− {0}

coth y = x⇔ y = coth−1 x

�y�� xwk`� Ah� [0,∞) Yl� sech T��d�� •
sech −1 : (0, 1]→ [0,∞)

sech y = x⇔ y = sech −1x

�y�� xwk`� Ah� csch : R− {0} → R− {0} •
csch −1 :: R− {0} → R− {0}
csch y = x⇔ y = csch −1x
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�§rV �� Tysk`�� d¶�z�� ��¤d�� T�Ay} �tnts�  � �yWts� :Tn¡rb�

:¨�At�� �kK�A� Tymt§CA�wl�� ��¤d��

:�kK�A�  wk� A¡�d�¤ Tysk`�� T§d¶�z�� ��¤d�� �A��  � �y��
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Tysk`��T§d¶�z�� ��¤d�� �AqtJ� 1.2.1

Derivatives of Inverse Hyperbolic Functions

:Ty�At�� ��¤d�� �AqtJ� 	s�� :�A��

(1) y = tanh−1(cosx)
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(2) y = ln
(
cosh−1(x)

)

(3) y = sinh−1(tanhx)
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(4) y = tan−1(sinhx)
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Ty�At�� ��¤dl�
dy
dx 	s�� :�§rm�

(i) y = cosh2(x) + sinh−1(x2)

(ii) y = tanh−1(
√
x)
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Tysk`�� T§d¶�z�� ��¤d�� ��Ak� 2.2.1

Integrals of Inverse Hyperbolic Functions

∫
dx√

a2 + x2
= sinh−1 x

a
+ c∫

dx√
x2 − a2

= cosh−1 x

a
+ c, x > a∫

dx

a2 − x2
=

1

a
tanh−1 x

a
+ c, |x| < a∫

dx

a2 − x2
=

1

a
coth−1 x

a
+ c, |x| > a∫

dx

x
√
a2 − x2

= −1

a
sech−1 |x|

a
+ c, |x| < a∫

dx

x
√
a2 + x2

=
−1
a

csch−1 |x|
a

+ c, |x| 6= a
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:Ty�At�� ��¤d�� ��Ak� d� :�A��

(1)

∫
dx√

25 + 9x2
=

∫
dx√

(5)2 + (3x)2

u = 3x |rf�

∫
dx√

(5)2 + (3x)2
=

1

3

∫
du√

(5)2 + (u)2

=
1

3
sinh−1 u

5
+ c

=
1

3
sinh−1 3x

5
+ c
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(2)

∫
ex

16− e2x
dx =

∫
ex

(4)2 − (ex)2
dx

u = ex |rf�∫
ex

(4)2 − (ex)2
dx =

∫
1

(4)2 − u2
du

=
1

4
tanh−1(

ex

4
)
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(3)

∫ 1
2

0

dx

1− x2
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(4)

∫ 4

3

dx

4− x2
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��Akt�� 	s�� :�§rm�∫
dx√

1− e2x
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