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MATH 251/GRACEY

Example 3: Differentiate with respect to x.

e 9@ &

Example 4: Find the integral.

a.j dx = j(ch ,J.Zx__i_—z_dx




MATH 251/GRACEY

THEOREM: DERIVATIVES AND INTEGRALS OF HYPERBOLIC

FUNCTIONS
i[sinhu] =(coshu)u’ [ cosh udu = sinhu+C
i[cosh u] =(sinhu)u’ [sinh udu = coshu +C
di[tanhu] = (sech’ u)u’ [sech? udu = tanhu+C
N :
di [cothu] =—(csch®u)u’ [csch? udu = —cothu +C
N !
di[sech u| =—(sechutanhu)u’ Isechu tanh udu = —sechu+C
x
% [eschu]=—(cschucothu)u’ Icsch ucothudu =—cschu+C

Example 5: Differentiate with respect to x.
a. f(x)=tanh(3x’-2)

£(x)* sech (3
F ()=

1

Y-l

Gx)

b. y=In(coshx)

S\n\zoc
cosh'x
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Example 6: Find the integral.

cosh\/y_a Gash x ’
a 5 coshw @4 W) | b e Sc}rf Jw)
[ 4+d
u= E _ W = S;\f\»\‘f(
w | 2 2Smhn +C W du
Y [Xe 2 Coght
A 1K . L \ er
= (_Zgrmkﬂ +C
e P W W= 0% = —La(chn(-‘)JrC
shsz l \
= @\ (gmh,a T C]
INVERSE HYPERBOLIC FUNCTIONS D0 N1 wab X
N\ 722
FUNCTION DOMAIN
1. sinh™ x=In(x+x’+1) (e09)
2. cosh_llen(x+\/x2—1) [1,00)
1.1
3. tanh™' x="1In 1: (-1,1)
1, x+1
4. coth'x= El T (—o0,—1) U(1,0)
/ 2 I END
5 sech'lx:1n1+ 1—x (O,l] ’{l ‘
X
L
6. csch™' x=In l+1;x2 (—o0,0)U(0,00) ’ H(?
| © e
Example 7: Evaluate each function. /
a. sinh™0 = )n (O + W ) gh Ny (%) )

7 o
" o]

I

b. csch™' = J()'f\ (%)
= + ‘ % 3.‘.*:_’:—- \
j}‘" (3 ’T%T ( 2 .)
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DERIVATIVES AND INTEGRALS OF INVERSE HYPERBOLIC FUNCTIONS

%[sinh u|=(coshu)u'
4 hu|= h? '
E[tan u]—(sec u)u

i[sech u]|=—(sechutanhu)u'
dx

i[cosh u]=(sinhu)u'
dx

i[coth ul= —(cschzu)u '
dx

i[csch u]=—(cschucothu)u'
dx

d. ! d ) !
/ E[smhlu]=\/ﬁ dx[COShIM]z\/ub:i_ﬁ

_ ! _ —u'
E[tanhlu]=1_uu2 E[sechlu]=u —
@ leothu]=—% A Meseh™u]=—%
dx[coth u]—l_uz dx[csc u] |u| o }
J oy —ln(u+\/u2ia2)+C

u*ta’
0(\8?
du 1 a+u © 5Xo~
J‘az—u2=2aln a—u ¢ o QO
| &
J. du :_llna+\/a2iu2+c
u a2+u2 a |u|
\
-
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Example 8: Find the derivative of the function. Simplify your result to a single
rational expression with positive exponents.

P coduneA ‘L Q“ (

xtanh x+ln 1 x°

g K- o' % +%) ) \-~><
Hon

[x) I ¥

mf-coé.li

\A’ =z - LS\(\ Z)(

MY .
= /
28 @slv(m
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Example 9: Find the limit.

lim sinh = —

a. o x
limcothx = | — \

b. x—0" OO

Example 10: Find the integral.

I () [aw 3
a szmdx ’SQX(;TE( 7) c. I&mdx

o )Uw
i ﬁ/)

V)
F_'--.\

1

dx 1
(x+2)Vx* +4x+8 L 1 4x— 2x Z (r) {”])-?
1 -
stat =) 34 o ”;("”"”‘D
” (X”/)'L“[ T Xt 2-2(xx 1)
- e -(x+l

S dx
5 )+ () g\@”ﬂ’r‘)
- _.#ang’_'__)‘}_zd'—@ﬂfc F 6 -'(XH

Xmelicoon Redt do <
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