Section 3.11 Hyperbolic Functions
Def:

Ex:  Prove the following:
a) cosh? (x)—sinh’(x) =1

b) sinh (2x) = 2sinh (x)cosh (x)

c) cosh(x+ ) = cosh(x)cosh(y)+sinh(x)sinh(y)



Derivative of hyperbolic functions:

isinhx = cosh x; icschx =—csch xcoth x
dx dx
d ) d
—cosh x =sinh x; —sech x = —sech x tanh x
x dx
itanhx =sech’ x; icoth x=—csch’ x
dx dx

Ex:  Differentiate the following functions:

a) f(x)= &) fanh? (2x)+x

sech(\/5x3 +1)
f(x): ln(sinh(3x))

b)



Inverse — Hyperbolic — functions:

y =sinh(x)==>sinh™ (x)="?
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Note:
y=sinh™ x < sinh y = x
y=cosh™ x < coshy=x
y=tanh™' x < tanh y = x

Derivative of inverse hyperbolic trig functions:

—sinh ' x = ! icschflx——;
X 1+x7 T odx |x|\/x2+1
—cosh™' x = ! : isech*1 x=— !
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—tanh™ x = >, ——coth™ x= 5
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coshfllen(x+\/x2—1); x>1
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Ex:

Differentiate the following functions:

a) f(x) =e tanh™' (x3 + 2)

sinh(3x2+l)

b)  f(x)=+xsinh"(Vx)

c) f(x)zxtanh*1x+ln(\/1—x2)



