Trigonometric vs. Hyperbolic - Comparisons

Note: The rows in yellow indicate the rule for hyperbolic is different than
the rule for trigonometric.

[dentities

Trigonometric

Hyperbolic

cos?z +sin?z =1

cosh?z —sinh?z = 1

sin2x = 2sinx cos x

sinh 22 = 2sinh x cosh z

cos 2z = cos?

g 2 o 2
x —sin?z | cosh 2z = cosh? z + sinh?

C082 T = 1+Cgs 2z COSh2 = 1+co2$h 2z
sin2 T = 1—01235 2z Sil’lh2 T = cosh22:v—l
tan?z = —1 +sec?z tanh?z = 1 — sech?
cot?z = —1+csc’z coth? z = 1 + esch? z

Note: Some people write cosec instead of csc, cosech instead of csch, and cotan

instead of cot.

Derivatives
Trigonometric Hyperbolic
d _ . d o — .
L sinx = cosx £ ginhx = coshx
dx dx
dicosx:—sinm 4 coshz = sinhz
7 dx
4 yang = secz 4 tanhx = sech? z
dx dx
4 ooty = —cscx 4 cothz = — csch? x
dx dx
%secx —secxtanz %sechx = —sech z tanh x
%csca::—csc:vcotx %cschx:—cschxcothx




Integrals

Trigonometric

Hyperbolic

[sinz dz = —cosz + C

[ sinhz dx = coshz + C

Jcosx dx =sinz +C

J coshz dz =sinhx + C

[sec’z dx = tanx + C

fsech2 x dr =tanhaz + C

Jesc?x de = —cotz + C

fcschgx dr = —cothz + C

[secztanz dx = secx + C

[ sechztanhx do = —sechz + C

Jescxcotr dv = —cscax+ C | [eschzcotha de = —cschz + C
Inverse Identities
Trigonometric Hyperbolic
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csch™ "z = sinh (

cot™' z = tan~! (%)

coth™' 2z = tanh ™! (%)

Note:

Some people denote the inverses of these functions by arc; e.g.

arcsin x stands for sin™!(z), arccos z stands for cos~!(z), etc.

Inverse Derivatives

Trigonometric Hyperbolic
%Sin_lx = 11_x2 %sinhflx = \/13_7
%cos*lac:\/l__l7 %cosh_lx:\/%—_l,w>l
4 tan~lg = # 4 tanh™' 2 = s, |z < 1

%cot_lx:% Lcoth 'z =1, 2| >1
%secflx:ﬁ %sech_lx:w\/;—iT,O<x<1
%csc_lx:m\/_lej %csehflx:m\/_—f_‘_?,x#o




Inverse Integrals

Trigonometric Hyperbolic
| = =sin (5)+C J 7 =sinh ™! (2) +C, a>0
J = ot ()40 | J e —ae ()4, v a0
Ltanh™! (Z) +C, 22 < a?
St =t @40 | foma =] E
%coth (%) +C, 22 > a?
It =t (B) 40 | [ =P (8)£C, 0<a<a
i fw%z%cschfl\g|+c,x¢o,a>o

Note: By taking a = 1 in the previous table, we get the following

Inverse Integrals for a =1

Trigonometric Hyperbolic
f s =sinle+C | At =sinh e 4 C
f 7y =—coslz+C J 755 =cosh 'z +C, z>1
tanh '2 4+ C, 22 <1
[ P R
coth™ "z +C, 22 > 1
J i = e el 40 | [ pir = —seeh a4 G 0<a <
§ J s = —csch e +C, x #0




Function Definition
Trigonometric Hyperbolic

siney = &=%— sinhz = e

. eiz_,'_e—iac Coshx _ e te %

Trigonometric and Hyperbolic Function Relationships

sinhx = —isinix.
coshz = cosix.
We note here Euler’s formula

e = cosf + isinf.



