Hyperbolic Trig. Functions
(part of the “exporential family”)

sinh(x) =%(e* -e™)

cosh(x) = i(eX +e™)

2

sinh(x
tanh(x) = cosh((x))
sech(x) =1/cosh(x)
csch(x) =1/sinh(x)
ctnh(x) =1/ tanh(x)

Some identiti es:

cosh’ x —sinh®*x =1

tanh® x + sech? x = 1
sinh2x =2 sinh x cosh x
cosh2x = cosh? x + sinh? x
coshx +sinhx = ¢”

coshx —sinhx =e™

(Note the simil arity to sines and cosines, which are dso part of the exporentia family, bu with
some significant sign changes).

Some derivatives;

d(sinh d h d(tanh
d(sinhx) _ oeny o dleoshn) oo dlanhx) ey
dx dx dx
d(sech x d(csch x d(ctnhx
g:—sechxtanhx; g:—cschxctnhx; gz—cschzx

dx dx dx



