Hyperbolic Formulas

Definitions of Hyperbolic Functions

sinhz = Gl coshz = e tanhx = sinh 2
2 2 coshz
cscha = sinlh x sech = coslh x cothz = tanlh x
Hyperbolic Identities
cosh? z — sinh?z = 1 tanh?  + sech?z = 1 coth? z — esch?z = 1

sinh(z + y) = sinhx coshy + cosh x sinh y cosh(z £ y) = cosh z coshy £ sinh x sinh y

sinh? z — —1 4 cosh 2z cosh? 1z — 1+ cosh 2z
2 2
sinh 2z = 2sinh x cosh © cosh 2z = cosh? z + sinh?

Derivatives and Integrals of Hyperbolic Functions

— [sinh x] = coshz —[cosh x| = sinhx [tanh z] = sech? x

dx dz dx
[cothz] = —csch? z [sechz] = —sech z tanh 4 [cschz] = — cschz coth
dx dx dz
/cosha: dr = sinhx + C /sinhx dx = coshx + C /sech2x dr = tanhx + C

/csch2:c dr = —cothx + C /sechxtanhx dr = —sechz + C /cschxcothx dr = —cschz + C



Logarithmic Form of Inverse Hyperbolic Functions

sinh™' 2 = In(z 4+ Va2 + 1) cosh™ 2 = In(z + Va2 — 1)
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Derivatives of Inverse Hyperbolic Functions
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Integrals Involving Inverse Hyperbolic Functions
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