6.7 Videos Guide

6.7a
Definitions: (hyperbolic functions)
. X_g™%
o sinhx = cschx = —
x2 . sinh x
et+e”
o coshx = sechx =
) l21 coslfllx
sinn x cosnx
o tanhx = cothx = =
coshx sinh x
6.7b
Exercises:

e Find the numerical value of each expression.
a) sinh 4 b) sinh(In 4)

e Prove the identity.
cosh(x + y) = cosh x cosh y + sinh x sinh y

6.7¢
e Derivatives of hyperbolic functions
o i(sinh x) = coshx
dx
o i(cosh x) = sinh x
dx

o L (tanhx) = sech? x
dx

o ;—x (sechx) = —sech x tanh x
o ;—x (cschx) = —csch x coth x
<2 (cothx) = — csch? x
dx

Note that reversing these gives integration rules
Exercises:

e Find the derivative. Simplify where possible.
F(t) = In(sinht)
e Evaluate the integral.

f sech? x y
2 + tanh x x
6.7d
e Inverse hyperbolic functions
o sinh™x =1In(x +Vx2 + 1), xeR

o cosh™x=1In(x+Vx2—-1), x=>1
o tanh™lx = %ln (ﬂ), -1<x<1
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e Derivatives of inverse hyperbolic functions

d g oN_ 1 d N |
o — (sinh™'x) = — (csch™x)

Viix? XVx2F1
4 “14) =L 4 1y)=__1
o gy (cosh™x) = e 2z (sech™ %) = —
i -1 — 1 i -1 =
o — (tanh™'x) = o lx] <1 — (coth™ x) o lx] > 1

Exercise:
e Evaluate the integral.
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