ATH 251/GRACEY
ORKSHEET/5.8

HYPERBOLIC FUNCTIONS, INVERSE HYPERBOLIC FUNCTIONS AND

K IDENTITIES
) ex_e—x ex+eix E szIIlhx’
sinh x = coshx = cosh x
coshx =0
1 cosh x
csch x = 1 sech x = . cothx =— g
sinhx’ cosh x sinh x
sinhx =0 coshx#0 sinhx =0
cosh? x—sinh? x =1 tanh® x +sech? x =1 coth® x—csch?x =1
) —l+cosh?2
sinh? x = - 90512 St e
2 2
sinh 2x = 2sinh x cosh x cosh 2x = cosh? x +sinh® x
Function Domain

sinh” x=1In (x+\1x2 + 1) (—o0,00)
cosh“lx:ln(x+\/x2—l) [1,00)

tanh x =1 In 1% (-1,1)
2 1-x
5 Lo xtl
coth.lnglnx—%g (—e0,—1) U (1,)
f 2
csch“1x=ln(~1—+ iy J (—0,0)(0,)
x|
J 2
sech™ x = Inu [0,1)
%

&

sinh(x+ y) =sinh xcosh y + cosh xsinh y
sinh (x — y) = sinh x cosh y — cosh xsinh y
cosh(x+y) = cosh xcosh y+sinh xsinh y
cosh(x—y) = cosh xcosh y —sinh xsinh y

L 2



1. Evalua“re the expression without using a calculator.

a. sigh(-1) e
(ﬁ;) S R Q e. cosh*l(S)

& el e .
#

A SR = Qn-(@)w@’fﬂ

b. tanh(—;—] Jr :'Qh(ngm
n_ o '-7/&5&_\)’ [t on (5125)|

,—-T;-—J;——-’ ;(ef:) %c,%—% .

c. sech(v3) ; ; 2, f. tanh (0)
- i ,,j/H(o)
— ! { }.—-

d. coth (1) = ’5}\’\(!\

(o)

3!

2. Verify the identity.
cosh(x—y)=coshxcosh y—si

xsinh y
RiS: goshxcosha—swd\ycsbnkg @)@__ﬁ_ﬂ) )/e_z_

-x.-
): 51}.6 ’rc +Cﬂ/@f@g@ x4 o* %

(. 1‘0
Tigc?gf"‘a“{_ga ;
J%(’g ~(°‘“‘3)
2 hey

]
= (oSh (0(“‘3/




DERIVATIVES AND INTEGRALS OF HYPERBOLIC FUNCTIONS AND INVERSE

HYPERBOLIC FUNCTIONS
i[sinhu] = (coshu)u' i[ccush u|=(sinhu)u'
dx dx
%[tanh u] = (sechzu)u' %[coth ul= —(cschzu) u'
%[sech u] =—(sechutanhu)u %[csch u] =—(cschucothu)u
i—smh" u]z % i_cosh Ly ] = 4
d - e ds - I
dr u' dr ] —u'
—|tanh™ u |= —— h>ul=—
dx - u} 1—u* dx_SCC i u1—1°
dr u' dr = —u'
Zlcothul= —Jcesch u |=——
dx L u] g dx ™ N lu|\/1+u2
3. Find the derivative of the function. Write your result as a single

“rigonametrie expression.

a. h(x)= xsmh( )

h @Qﬂ(i)swm ~>) F xlcosh x )(%O]

— jSmh x> ¥ Cahx’
b. f(x)=x—coth(x) o -
=F'(x )= \—(~(sch}7<>=' | +CsCh % =m
u=% ¢ g(t)=cosh™ (i]
w'=s af ol " o SE Uy f
i 5;({:«)_.* i l = __—;_1_;'1_,.-—‘——' = A’JC ,f{,, }{JE{:TC: L’,L’}C
T YN T
d. f(x)= (Sech“1 (fx)
[ ]

j ('?() Q(S@Cfa "’75) ( _.( x)b)
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