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Math Formulas: Hyperbolic functions

Definitions of hyperbolic functions

1. sinhx =
2
xr —XT
2. coshx = ete”
2
3 tanh o — et —e * _ sinh x
e +e~*  coshx
2 1
4. cschx = = —
e —e~®  ginhx
2 1
5. sechx = =
er + e ® coshx
6. coth x = e e = C.Oth
er —e™® sinh x
Derivatives
d .
7. — sinhz = cosh x
dzx
d .
8. — coshx = sinhz
dzx
d
9. — tanhx = sech?x
dx
d
10. — cschax = —cschzx - cothz
dx
d
11. — sechx = —sechz - tanh z
dx
d 2
12. — cothz = —csch”zx
dx

Hyperbolic identities

13. cosh? z — sinh? 2z = 1

14. tanh? z + sech’®z = 1

15. coth? z — esch’z = 1

16. sinh(z + y) = sinh z - coshy & cosh z - sinh y
17. cosh(z £ y) = coshz - coshy & sinhz - sinh y
18. sinh(2-x) = 2-sinhz - coshz

19. cosh(2 - 2) = cosh®  + sinh® z
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-1 h 2
20. sinh? 2 = —ltcoshar
2
1 h2
21. cosh? z = LHcosher
2
Inverse Hyperbolic functions
22. sinh 'z = In (x +Va? + 1) , T € (—00,00)
23. cosh 'z =1n (33—|—\/332 - 1) , x€[l,00)
1 1
24. tanh_lx:21n<1ti>, z e (-1,1)
1 1
25. cothflaﬁ:§1n (i+1>, x € (—o0,—1) U (1,00)
14++v1—2x2
26. sech 'z =In <H> , x € (0,1]
T
1 V1—2a?
27. csch 'z =1In ( + ||x> ; @€ (—00,0)U(0,00)
T T

Derivatives of Inverse Hyperbolic functions

28. i sinh ™'z = #
dx 2 +1
d 1
29. — cosh™log= ——
dx 2 —1
d 1 1
d —1 1
31. —csch 2= ——rn——
dx |z|v1+ a2
d 1
32. —sech ™ lg=——
dx xV1 —x?
d 1 1
33. . coth ™z = T
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