Hyperbolic Functions

Hyperbolic Functions
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Hyperbolic Identities

cosh? x—sinh?x =1
tanh? x+sech® x =1

coth? x—csch? x =1

sinh 2x = 2sinh x cosh x
cosh 2x = cosh? x +sinh? x
sinh(x+ y) =sinh xcosh y + cosh xsinh y

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

_ cosh2x -1
sinh® x = — Y
cosh(x+ y) = cosh xcosh y +sinh xsinh y
h2x — cosh2x+1
Cosh X=—""3 cosh (x—y) =cosh xcosh y +sinh xsinh y
Derivatives of Hyperbolic Functions Integrals of Hyperbolic Functions

i(sinh x) = cosh x
dx

i(cosh x) =sinh x
dx

i(tanh x) =sech” x
dx

di(csch x) = —csch xcoth x
X

i(sech x) = —sech xtanh x
dx

i(coth X) =—csch? x
dx

_[coshx dx=sinhx+C
_[sinhx dx=cosh x+C
jsechzx dx = tanh x+C
_[cschx coth x dx =—cschx+C
jsechxtanhx 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.

1. sinh0

2. coshO



3. tanhO

4. sinh™0



5. cosh™0

6. tanh0



Directions: For questions 7 and 8, verify each identity.

7. sinh?x =—COShZZX_1

8. sinh(x+y)=sinhxcosh y+cosh xsinhy



Directions: For questions 9 through 11, find each limit.

9. lim sinhx

X—>00

10. lim cothx

x—0"



11. lim cothx

x—0*

Directions: For questions 12 and 13, find the values of the five remaining trigonometric functions.
12. sinhx= 4
3



13. cothx=2

Directions: For questions 14 through 18, find each derivative.
14. y =sinh5x

15. y =In(tanh 2x)



16. y =tan™*(sinh x)

17. y =tanh™(sinh x)



18. y =(sech’12x)2

Directions: For questions 19 through 23, evaluate each integral.
1

2
19. jex cosh x dx
0



In3

20. jtanh X dx
0

21. Icoshzx dx



1
22. le_XZ dx

2. | 1 _1€2X dx





