Harold’s Hyperbolics

Cheat Sheet
22 September 2025

Hyperbolic Graphs
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Inverse Hyperbolic Graphs
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Hyperbolic Definitions Complex

e . 1 ef—e™”* o
1. Hyperbolic Sine sinh(x) cosh(D) — —isin(ix)
. . 1 e*+e* )
2. Hyperbolic Cosine (catenary) cosh(x) SIh(x) — cos(ix)
sinh(x X g%
3. Hyperbolic Tangent tanh(x) coshEx; ex_|_—e—x —i tan(ix)
e*+e
cosh(x X4eX
4. Hyperbolic Cotangent coth(x) s hgxi % i cot(ix)
e¥ —e”
1 2 )
5. Hyperbolic Secant sech(x) m P sec(ix)
e*+e
] 1 2 . ,
6. Hyperbolic Cosecant csch(x) m — i csc(ix)
e¥ —e
7. Inverse Hyperbolic Sine sinh™(x) In (x +x? + 1)
8. Inverse Hyperbolic Cosine cosh™1(x) In (x +x2 — 1), x=>1
1 1+x
9. Inverse Hyperbolic Tangent tanh™1(x) = In (1 x) , [x] <1
: -1 1 x+1
10. Inverse Hyperbolic Cotangent | coth™1(x) Eln (x—1> [x] >1
1 1
In ; + F -1 , 0<x<1
11. Inverse Hyperbolic Secant sech™(x)
14+ V1 —x?
In — ) 0<x<1
_ 1 |1
12. Inverse Hyperbolic Cosecant csch™(x) In p + o +1], x#0
Catenary y = acosh (f) %
a f(x) = 2cosh(5)
14
e EE R RY
-14
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sinh(—x) = —sinh (x)
Odd and Even cosh(—x) = cosh (x)
tanh(—x) = —tanh (x)
cosh?(x) — sinh®(x) = 1 (Euler’s formula)
Pythagorean Identities sech?(x) = 1 — tanh?(x)
csch?(x) = coth?(x) — 1
sinh(x + y) = sinh(x) cosh(y) * cosh(x) sinh(y)
cosh(x + y) = cosh(x) cosh(y) * sinh(x) sinh(y)
tanh(x) + tanh(y)
1 4 tanh(x) tanh(y)
sinh(2x) = 2 sinh(x) cosh(x)
cosh(2x) = sinh?(x) + cosh?(x)
=2 cosh?(x) — 1

Sums/Difference of Angles
tanh(x + y) =

Double Angle 142 sinh?(x)
2 tanh(x)
ranh(2) = T3 tanh? G
inh
sinh (E) = Sinh(x)
27 \J2(cosh(x) + 1)
x /cosh(x) +1
cosh (E) i T —
Half Angle inh
tanh (E) Ll )
2 cosh(x) +1
_ cosh(x) —1
~ sinh(x)
= coth(x) — csch(x) if x # 0
1
sinh?(x) = = (cosh(2x) — 1)
Squared 21
cosh?(x) = E(cosh(Zx) +1)
Exponents (Powers) (cosh(x) + sinh(x))™ = cosh(nx) + sinh(nx)

e* = cosh(x) + sinh(x)
e = cosh(x) — sinh(x)

2+1
In(x) = + cosh™? <x )

Natural Exponential

2x

2
xc—=1
Natural Logarithmic = sinh‘1< 5 )
x

2
= tanh™! x 1
x2+1
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Hyperbolic Derivatives \

1. Hyperbolic Sine :—x[sinh(x)] = cosh(x)
2. Hyperbolic Cosine ;_x [cosh(x)] = sinh(x)
3. Hyperbolic Tangent :—x [tanh(x)] = sech?(x)
4. Hyperbolic Cotangent :—x [coth(x)] = — csch?(x), x#0
5. Hyperbolic Secant :—x [sech(x)] = —sech(x) tanh(x)
6. Hyperbolic Cosecant :—x [esch(x)] = — csch(x) coth(x), x+0
7. Hyperbolic Arcsine i[sinh‘l(x)] = !
dx VxZ+1
8. Hyperbolic Arccosine :_x [cosh™1(x)] = ﬁ, x>1
9. Hyperbolic Arctangent :_x[tanh_l(x)] =T x| <1
10. Hyperbolic Arccotangent :—x [coth™1(x)] = T2 x| > 1
11. Hyperbolic Arcsecant dd_x [sech™Y(x)] = x\/%' 0<x<1
12. Hyperbolic Arccosecant j_x [csch™(x)] = ] \/_114_7, x#0

Hyperbolic 2" Derivatives

- d?

1. Hyperbolic Sine oz [sinh(x)] = sinh(x)
. . d?

2. Hyperbolic Cosine P [cosh(x)] = cosh(x)
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Hyperbolic Integrals \ (See: Wikipedia,

1. Hyperbolic Sine

fsinh(x) dx = cosh(x) + C

N

. Hyperbolic Cosine

f cosh(x) dx = sinh(x) +C

3. Hyperbolic Tangent

f tanh(x) dx = In|cosh (x)| + C

4. Hyperbolic Cotangent

f coth(x) dx = In|sinh (x)| + C

5. Hyperbolic Secant

fsech(x) dx = In|sech(x) + tanh(x)|
= tanh~(sinh(x)) + C

=2tan™?! |tanh G)| +C

6. Hyperbolic Cosecant

f csch(x) dx = In|coth(x) — csch(x)| + C

= coth™!(cosh(x)) + C

=In |tanh (§)|

7. Hyperbolic Secant?

f sech?(x) dx = tanh(x) + C

8. Hyperbolic Cosecant?

f cosh?(x) dx = — coth(x) + C

X X
9. Hyperbolic Arcsine f sinh™1 (z) dx = x sinh™! (E) —Jx2+c2+C
X X
10. Hyperbolic Arccosine f cosh™?! (E) dx = x cosh™?! (c) —c2+C
X X\ €
-1(Z _ 1 < 2
11. Hyperbolic Arctangent f Loy (c) 158 = é Gl (c) 2ln|c x*|+C,
x| < e
X X\ €
-1(Z — -1(2) L= 2 _ .2
12. Hyperbolic Arccotangent fcoth (c) oL = 25 G (c) i 2 In|x® =% +C,
x| > |c]

13. Hyperbolic Arcsecant

)

’ﬂ
fsech‘1 (%) dx = x sech™! (%) —c tan‘lxci +C

x—c
0<x<c
X x x +Vx? + c?
-1 — -1
14. Hyperbolic Arccosecant _[ csch (Z) dx =x csch (Z) tcln c + G
<x<c

9. Hyperbolic Arcsine

f; dx = sinh™1! (f) +C
Va2 + x2 c

10. Hyperbolic Arccosine

dx = cosh™?! El +C

7=
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https://en.wikipedia.org/wiki/List_of_integrals_of_hyperbolic_functions

1 X
11. Hyperbolic Arctangent ——— dx =— tanh™! (—) +C, x? < a?
a c

1
a2 — x2
1

X
12. Hyperbolic Arccotangent -
c

dx
1
—dxz—coth‘l()+C, x?% > a?
a
1

13. Hyperbolic Arcsecant

|

[

J‘ 1
J

b

————dx=——sech’l|-|+C
x ,/az — X2 a |c|
1 1 X

14. Hyperbolic Arccosecant ————dx=——csch™'|-|+C
ve x Va? + x? a |C|
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