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MATH 251/GRACEY
WORKSHEET/5.8

HYPERBOLIC FUNCTIONS, INVERSE HYPERBOLIC FUNCTIONS AND

R IDENTITIES R
. X —X Sil’lh X i
: € —¢ Tt tanh x = ,
sinh x = coshx=5"¢ cosh x
2 2
coshx#0
1 cosh x
csch x = 1 sech x = , coth x = — ,
sinh x’ cosh x sinh x
sinhx#0 coshx#0 sinhx#0 X
cosh® x—sinh? x =1 tanh” x+sech’ x =1 coth? x—csch? x =1
) —1+cosh?2
sinh?® x = cosh2x cosh? x = 1+ cozsh 2x
sinh 2x = 2sinh xcosh x cosh 2x = cosh” x+sinh” x
Function Domain

sinh™ x=1n (x+/x>+1) (o0, 00)
cosh_llen(x+\/ﬁ) [1,00)

tanh_lx:lln1+x (-1,1)

1—x

1. x+1
COth_1 x=—In—— o | 1. o0
S (oo, -1)(1,0)

(~e0,0) U (0.e0)

csch™ x zln[l+ L+ ]
x|

-1 1+\]1—.x2

: 0.1

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

sinh (x— y) = sinh xcosh y —cosh xsinh y
cosh (x+ y) = cosh xcosh y+sinh xsinh y
cosh (x—y) = cosh xcosh y —sinh xsinh y
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Evaluate the expression without using a calculator.
qa. Sinh(—l)

1
tanh| —
o, tanh 1)

c. sech(-3) f. tanh™ (O)

e. cosh™ (5)

d. coth™ (1)

Verify the identity.
cosh (x—y) = cosh xcosh y—sinh xsinh y



DERIVATIVES AND INTEGRALS OF HYPERBOLIC FUNCTIONS AND INVERSE
HYPERBOLIC FUNCTIONS

i_sinhu]z(coshu)u' 4
dx - dx
i'tanhu]=(sech2u)u’ 4
dx " dx
i'sechu]=—(sechutanhu)u' 4
dx " dx
d r u' d
—|sinh'u |= —
dx - ] Ju? +1 dx

) _ . d
a4 tanh ' u | = —2 > —
dx - - 1-u dx
dr 1 u' d
— | coth™u |= —
dx - 4 1-u? dx

[coshu]=(sinhu)u'
cothu]=—(csch’u)u'
[cschu]=—(cschucothu)u'
~ "

| cosh 1u}=\/ﬁ

_ '

sech™ u | =m

_ L Y

|csch™ u | :m

3. Find the derivative of the function. Write your result as a single

frigonometric expression.
a. h(x)zxsinh(xz)

b. f(x)=x—coth(x)

c. g(t)=cosh™ [ij

d. f(x)=(sech™ (~x))’







. coshudu =sinhu+C . sinh udu = coshu+C

[ sech? udu = tanhu + C [ csch? udu = —cothu+C

. sech u tanh udu = —-sechu+C . cschucothudu =—cschu+C

ILzln(u+\/u2ia2)+C
Ju®ta?

c du 1
2 2: ln
Ya —u 2a |la—u

du 1. a+a*tu’

=——1In +C

“uNa® tu’ a ‘”‘

4, Find the integral.

at+u

+C

o ij sech” x*dx

dx
3 frrye



3

N

dx

J' dx
d. (x+2)Jx2+4x+8

1
dx
e'Jl—4x—2x2



