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Hyperbolic Functions

Hyperbolic Funtions arose from comparison of the area of a
semicircular region with the area of a region under a hyperbola:

J5 V1 — 22 de = Lz/1 — 22 + arcsing]

[' V1 +22de = La/1 + 22 + sinha]

Definitions:
. et e® . L
sinhx = <= cschr = =, x #0
coshx = 6304_2_6—:5 sechr = 1h
COSNT
tanh = Snhe coth= - x#0

coshx tanh’
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|dentities:
cosh?x — sinh?xz = 1 2sinhxcoshxr = sinh2x
Proof: Proof:

Derivatives and Integrals of Hyperbolic Functions:

%[sinhu] = (coshu)u’ [coshudu =
L [coshu] = (sinhu)u’ [ sinhudu =
%[tanhu] = (sech?u)u’ [ sech?udu =

1. %[xsmha: — coshzx] = 2. %[ZH(CO«S}W)] =
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3. [cosh?(x — 1)sinh(x — 1)dz = 4, fcos\%\/;daj =

5. Power cables are suspended between two towers, forming the
caternary shown below. The equation for this caternary is
y = acosh*
The distance between the two towers is 2b. Find the slope of the
caternary at the point where the cable meets the right-hand tower.



