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Theorem
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Integrals of Hyperbolic Trigonometric Functions

/sinh(x)dx = cosh(x) + ¢
/cosh(x)dx = sinh(x) 4+ ¢
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/csch2(x)dx = —coth(x)+ ¢
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Integrals of Hyperbolic Trigonometric Functions

/sinh(x)dx — cosh(x) + ¢
/cosh(x)dx = sinh(x) + ¢
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Integrals of Hyperbolic Trigonometric Functions

/sinh(x)dx — cosh(x) + ¢
/cosh(x)dx = sinh(x) + ¢
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Integrals of Hyperbolic Trigonometric Functions

/sinh(x)dx = cosh(x) + ¢
/cosh(x)dx = sinh(x) 4+ ¢

/sech2(x)dx = tanh(x)+c¢

/csch2(x)dx = —coth(x)+c¢
/sech(x) tanh(x)dx = —sech(x)+c
/csch(x) coth(x)dx = —csch(x)+c¢
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Integrals of Hyperbolic Trigonometric Functions

/sinh(x)dx = cosh(x) + ¢
/cosh(x)dx = sinh(x) 4+ ¢

/sech2(x)dx = tanh(x)+c¢

/csch2(x)dx = —coth(x)+c¢
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/csch(x) coth(x)dx = —csch(x)+c¢
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Examples:

sinh(\/>?)d
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Integrals of Hyperbolic Trigonometric Functions

Examples:

sinh(\/>?)d

X

Solution:

Put u = /X,

(DTN SEY 1< QAN [ = e (TS MRV Hy perbolic and Inverse Hyperbolic Trigonome 1 Oct 2013 10 / 11



Integrals of Hyperbolic Trigonometric Functions

Examples:
/smh(\/;)dx
VX
Solution:
Put u = /x, then du = 51-dx,

2v/x
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Integrals of Hyperbolic Trigonometric Functions

Examples:
sinh(y/x) dx
VX
Solution:
Put u = /x, then du = 51-dx, so 2du = L dx. Now we substitute in the

2V/x VX

integral, we get:
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Integrals of Hyperbolic Trigonometric Functions

Examples:
sinh(y/x) dx
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Integrals of Hyperbolic Trigonometric Functions

Examples:
sinh(y/x) dx
VX
Solution:
Put u = /x, then du = 51-dx, so 2du = L dx. Now we substitute in the

2V/x VX

integral, we get:
sinh(y/x)

de = /sinh(u).2du
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Integrals of Hyperbolic Trigonometric Functions

Examples:
sinh(y/x) dx
VX
Solution:
Put u = /x, then du = 51-dx, so 2du = L dx. Now we substitute in the

2V/x VX

integral, we get:
sinh(y/x)

de = /sinh(u).2du: 2/sinh(u)du
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Integrals of Hyperbolic Trigonometric Functions

Examples:
sinh(y/x) dx
VX
Solution:
Put u = v/, then du = ﬁdx, so 2du = %dx. Now we substitute in the

integral, we get:

sinh(y/x) dx

K = /sinh(u).2du: 2/sinh(u)du

= 2cosh(u)+ ¢
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Integrals of Hyperbolic Trigonometric Functions

Examples:
sinh(y/x) dx
VX
Solution:
Put u = /x, then du = 51-dx, so 2du = L dx. Now we substitute in the

2V/x VX

integral, we get:

sinh(y/x) dx

K = /sinh(u).2du: 2/sinh(u)du

= 2cosh(u) + ¢ = 2cosh(v/x) + c.
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Integrals of Hyperbolic Trigonometric Functions

Examples:
sinh(y/x) dx
VX
Solution:
Put u = /x, then du = 51-dx, so 2du = L dx. Now we substitute in the

2V/x VX

integral, we get:

sinh(y/x) dx

K = /sinh(u).2du: 2/sinh(u)du

= 2cosh(u) + ¢ = 2cosh(v/x) + c.

[2] Evaluate [ cosh(x)csch?(x)dx.
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Integrals of Hyperbolic Trigonometric Functions

Examples:
sinh(y/x) dx
VX
Solution:
Put u = /x, then du = 51-dx, so 2du = L dx. Now we substitute in the

2V/x VX

integral, we get:

sinh(y/x) dx

K = /sinh(u).2du: 2/sinh(u)du

= 2cosh(u) + ¢ = 2cosh(v/x) + c.

[2] Evaluate [ cosh(x)csch?(x)dx.

/ cosh(x) csch?(x)dx
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Integrals of Hyperbolic Trigonometric Functions

Examples:
sinh(y/x) dx
VX
Solution:
Put u = v/, then du = ﬁdx, so 2du = %dx. Now we substitute in the

integral, we get:

sinh(y/x) dx

K = /sinh(u).2du: 2/sinh(u)du

= 2cosh(u) + ¢ = 2cosh(v/x) + c.

[2] Evaluate [ cosh(x)csch?(x)dx.

/cosh(x)csch2(x)dx = /Z?::((j))ml()QdX
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Integrals of Hyperbolic Trigonometric Functions

Examples:
sinh(y/x) dx
VX

Solution:

Put u = /x, then du = 51-dx, so 2du = L dx. Now we substitute in the

2V/x VX

integral, we get:

sinh(y/x) dx

K = /sinh(u).2du: 2/sinh(u)du

= 2cosh(u) + ¢ = 2cosh(v/x) + c.

[2] Evaluate [ cosh(x)csch?(x)dx.

/cosh(x) csch?(x)dx = /Z?::((j))ml()odx
= /coth(x) csch(x)
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Integrals of Hyperbolic Trigonometric Functions

Examples:
sinh(y/x) dx
VX

Solution:

Put u = /x, then du = 51-dx, so 2du = L dx. Now we substitute in the

2V/x VX

integral, we get:

sinh(y/x) dx

K = /sinh(u).2du: 2/sinh(u)du

= 2cosh(u) + ¢ = 2cosh(v/x) + c.

[2] Evaluate [ cosh(x)csch?(x)dx.

/cosh(x)csch2(x)dx = /Z?::((j))ml()QdX

= /coth(x) csch(x) = —esch(x) + c.
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Integrals of Hyperbolic Trigonometric Functions

[3] Find the points on the graph of y = sinh(x) at which the tangent line
has slop 2.
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Integrals of Hyperbolic Trigonometric Functions

[3] Find the points on the graph of y = sinh(x) at which the tangent line
has slop 2.
Solution:
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Integrals of Hyperbolic Trigonometric Functions

[3] Find the points on the graph of y = sinh(x) at which the tangent line
has slop 2.

Solution:

We have m =y’ = cosh(x) = 2.
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Integrals of Hyperbolic Trigonometric Functions

[3] Find the points on the graph of y = sinh(x) at which the tangent line
has slop 2.

Solution:

We have m =y’ = cosh(x) = 2.

e+ e *
2
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Integrals of Hyperbolic Trigonometric Functions

[3] Find the points on the graph of y = sinh(x) at which the tangent line
has slop 2.

Solution:

We have m =y’ = cosh(x) = 2.

e+ e *

5 =2 = e 4+e =4
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Integrals of Hyperbolic Trigonometric Functions

[3] Find the points on the graph of y = sinh(x) at which the tangent line
has slop 2.

Solution:

We have m =y’ = cosh(x) = 2.

e+ e *

5 =2 = e 4+e =4

= ()2 —4e+1=0
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Integrals of Hyperbolic Trigonometric Functions

[3] Find the points on the graph of y = sinh(x) at which the tangent line
has slop 2.

Solution:

We have m =y’ = cosh(x) = 2.

X —X
%:2 = ef+e =4
= ()2 —4e+1=0

L oo —(—4) 2(—4)2—4_ 4i2\/ﬁ
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Integrals of Hyperbolic Trigonometric Functions

[3] Find the points on the graph of y = sinh(x) at which the tangent line
has slop 2.

Solution:

We have m =y’ = cosh(x) = 2.

X —X
%:2 = ef+e =4
= ()2 —4e+1=0

= AP d_4xVD
¢ = 2 T2

Y

4
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Integrals of Hyperbolic Trigonometric Functions

[3] Find the points on the graph of y = sinh(x) at which the tangent line
has slop 2.

Solution:

We have m =y’ = cosh(x) = 2.

e+ e *

5 =2 = e 4+e =4
= ()2 —4e+1=0
L =P _4xvD
2 2
N eX:4i2\/§

2
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Integrals of Hyperbolic Trigonometric Functions

[3] Find the points on the graph of y = sinh(x) at which the tangent line
has slop 2.

Solution:

We have m =y’ = cosh(x) = 2.

76)(4_267)(:2 = &f+e =4
= (&) —4e+1=0
L =P _4xvD
2 2
eX:74i2\/§:2i\/§

2
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Integrals of Hyperbolic Trigonometric Functions

[3] Find the points on the graph of y = sinh(x) at which the tangent line
has slop 2.

Solution:

We have m =y’ = cosh(x) = 2.

76)(4_267)(:2 = &f+e =4
= (&) —4e+1=0
L =P _4xvD
2 2
eX—4i22\/§—2i\/§

= x=In(2+V3).
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Integrals of Hyperbolic Trigonometric Functions

[3] Find the points on the graph of y = sinh(x) at which the tangent line
has slop 2.

Solution:

We have m =y’ = cosh(x) = 2.

e+ e *

5 =2 = &+e =4
= ()2 —4e+1=0
I O E VA G Gt SR E VG
n 2 2
IR L TP,

2
= x=In(2+V3).

Now we have y = sinh(In(2 + /3)) = +V/3.
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Integrals of Hyperbolic Trigonometric Functions

[3] Find the points on the graph of y = sinh(x) at which the tangent line
has slop 2.

Solution:

We have m =y’ = cosh(x) = 2.

e+ e *

5 =2 = &+e =4
= ()2 —4e+1=0
I O E VA G Gt SR E VG
n 2 2
IR L TP,

2
= x=In(2+V3).

Now we have y = sinh(In(2 4 v/3)) = £v/3. The required points are
(In(2+ 3,2+ 3).
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