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Hyperbolic Identities

cosh? x—sinh? x =1 sinh 2x = 2sinh x cosh x
tanh® x +sech®x =1 cosh 2x = cosh? x +sinh? x
coth® x—csch? x =1 sinh (x + y) =sinh xcosh y + cosh xsinh y
sinh? x = cosh2x -1 sinh(x—y)=sinh xcosh y —cosh xsinh y
2 cosh(x+ y)=cosh xcosh y +sinh xsinh y
h x cosh 2x+1
cosh™ x= 2 cosh = cosh xcosh y +sinh xsinh y

Derivatives of Hyperbolic Functions
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i(csch x) = —csch xcoth x
dx
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Integrals of Hyperbolic Functions

Icoshx dx=sinhx+C
_[sinh x dx=coshx+C
J.sech2 x dx = tanh x+C
_[cschx cothx dx =—cschx+C
Isec hx tanh x dx = —sechx+C

_[cschz X dx = —cothx+C



Inverse Hyperbolic Functions
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Derivatives of Inverse Hyperbolic Functions Integrals of Inverse Hyperbolic Functions
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Directions: For questions 1 through 6, find the value of each expression.
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Directions: For questions 7 and 8, verify each identity.
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Directions: For questions 9 through 11, find each limit.
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Directions: For questions 12 and 13, find the values of the five remaining trigonometric functions.

12. sinhx:é sSivhx = = cschi= 2

3 3 o

cosh*x - sinh®x =) C°5“""-'?5 Sechx= __-Z..
cosh®x — (_‘i)’ =)

3 tanhx= S cothxs S

= H

coshtx — J{q-.: |

cosh®x = 25
G
coshx =5
32



13. cothx=2
Coth®*x - Csth®x =)
Ca)Y¥ -~ cschix=)
H ~eschx=)
—csch*x=~3

cosn¥ X —swntx=\
T - ~\T
coshix (ﬁ) =)

COSK®*X — 1 =)

cschlx =3 3

cschx=§32 coshZx= Y

Sinhx=_1L 3
i2

coshx =

——

2

\ Sy = (2 csehx=J%

2
coshx=2{3  Sechx=J43
3 r R
Fanhx= i cothx =2

Directions: For questions 14 through 18, find each derivative.
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Directions: For questions 19 through 23, evaluate each integral.
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