Cheatography [

Circular Functions Definitions

Name

Sine Function

Cosine Function

Tangent Function
Cosecant Function

Secant Function
Cotangent Function
Inverse Sine Function
Inverse Cosine Function
Inverse Tangent Function
Inverse Cosecant Function
Inverse Secant Function
Inverse Cotangent Function
Circular Euler Relation

De Moivre's Theorem

nelq={1,2345,..1}

Hyperbolic Functions Definitions
Name

Hyperbolic Sine Function
Hyperbolic Cosine Function
Hyperbolic Tangent Function

Hyperbolic Cosecant Function

By CROSSANT (CROSSANT)

Right-Triangle Definition
sin(B)=o/h
cos(B)=a/h
tan(B)=o/a
csc(8)=h/o
sec(B)=h/a
cot(6)=alo
arcsin(o/h)=6
arccos(a/h)=6
arctan(o/a)=6
arccsc(h/o0)=6
arcsec(h/a)=6
arccot(a/o)=6
e*®=cos(0)zisin(0)

e"%=(cos(8)+isin(6)'=cos(nB)+isin(nd)

Exponential Definition
sinh(8)=(e%-e%)12
cosh(9)=(e9+e'e)/2
tanh(8)=(e®-e%)/(e%+e™®)

csch(0)=2/(e%-e®)

Not published yet.
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Domain

(%)

)
{6|6+1/2+1TNn}
{6]6*+1n}
{6|6+Tr/2£TTN}
{B|6*+1TNn}
[-1.1]

-1.1]

(-2,)

(=== 1)u(1,0)
(=== 1)u(1,0)
(-22)

Domain

(-02)
=)
(-oo,oo)

(-0,0)U(0,0)

Range

[-1.1]

[-1.1]

(-2,0)
(-oo-1]U[1,0)
(-0,=1]U[ 1)
(-0,0)
[-11/2,11/2]

[0.7]

1.1
[-11/2,0)u(0,11/2]
[0,11/2)u(TT/2,1T]
0,1)

Range
(-2,%)
[1,)
(-1.1)
(-2,0)u(0,)
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Hyperbolic Functions Definitions (cont)
Hyperbolic Secant Function sech(0)=2/(e%+e™®) (-o0,) (0,1]
Hyperbolic Cotangent Function coth(9)=(ee+e'e)/(e9-e'9) (-0,0)u(0,) (o0,-1)U(1,0)
Inverse Hyperbolic Sine Function arcsinh(x)=|n(x+J(x2+1)) (-o0,0) (-o0,0)
Inverse Hyperbolic Cosine Function arccosh(x)=|n(x+J(x2-1)) [1,%) [0,)
Inverse Hyperbolic Tangent Function arctanh(x)="2In((1+x)/(1-x)) (-1,1) (-0,0)
Inverse Hyperbolic Cosecant Function arccsch(x)=In((1£(1 +x2))/x) (-0,0)u(0,) (-0,0)u(0,)
Inverse Hyperbolic Secant Function arcsech(x)=In((1 +J(1-x2))/e) (0,1] [0,)
Inverse Hyperbolic Cotangent Function arccoth(x)="2In((x+1)/(x-1)) (-o0,-1)U(1,0) (-0,0)u(0,)
Hyperbolic Euler Relation eie=cosh(6)isinh(6)
De Moivre's Theorem (Hyperbolic) e"®=(cosh(6)+sinh(6))"=cosh(n6)+sinh(nd))
neNq={1,2345,.}
Complex Definitions
Name Complex Relation Circular-Hyperbolic Relation
Complex Sine sin(z)=(e%e7?)/2i sin(z)=-isinh(iz)
Complex Cosine cos(z)=(e?+e?)/2 cos(z)=cosh(iz)
Complex Tangent tan(z)=-i(e%e?)/(e%+e ) tan(z)=-itanh(iz)
Complex Cosecant csc(z)=2i/(eZ-e?) csc(z)=icsch(iz)
Complex Secant sec(z)=2/(e%+e?) sec(z)=sech(iz)
Complex Cotangent cot(z)=i(eZ+e?)/(e%-e cot(z)=icoth(iz)
Complex Inverse Sine arcsin(z)=-i|n(izt«/(1-22)) arcsin(z)=-iarcsinh(iz)
Complex Inverse Cosine arccos(z)=-iln(ztiv (1-22)) arccos(z)=xiarccosh(z)
By CROSSANT (CROSSANT) Not published yet. Sponsored by Readable.com
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Complex Definitions (cont)

Complex Inverse Tangent

Complex Inverse Cosecant

Complex Inverse Secant

Complex Inverse Cotangent
Complex Hyperbolic Sine

Complex Hyperbolic Cosine
Complex Hyperbolic Tangent
Complex Hyperbolic Cosecant
Complex Hyperbolic Secant
Complex Hyperbolic Cotangent
Complex Inverse Hyperbolic Sine
Complex Inverse Hyperbolic Cosine
Complex Inverse Hyperbolic Tangent
Complex Inverse Hyperbolic Cosecant
Complex Inverse Hyperbolic Secant

Complex Inverse Hyperbolic Cotangent

i=V(-1)

arctan(z)=(i/2)In((i+z)/(i-z))
arcesc(z)=-iln((i+V (z%-1))/z)
arcsec(z)=-nn((1+J(1-22)yz)
arccot(z)=-(i/2)In((z+i)/(z-i))
None

None

None

None

None

None

None

None

None

None

None

None

z is a complex variable of the form a+bi, where a and b are real numbers, and i is the imaginary number

Circular Functions Unit Circle Values

0 (Radians) 0 (Degrees)
0 0°
/6 30°
4 45°
By CROSSANT (CROSSANT)

arctan(z)=-iarctanh(iz)
arccsc(z)=iarccsch(iz)
arcsec(z)=tiarcsech(z)
arccot(z)=ziarccoth(iz)
sinh(z)=-isin(iz)
cosh(z)=cos(iz)
tanh(z)=-itan(iz)
csch(z)=icsc(iz)
sech(z)=sec(iz)
coth(z)=icot(iz)
arcsinh(z)=-iarcsin(iz)
arccosh(z)=ziarccos(z)
arctanh(z)=-iarctan(iz)
arccsch(z)=-iarccsc(iz)
arcsech(z)=ziarcsec(z)

arccoth(z)=-iarccot(iz)

sin(6) cos(6) tan(6) csc(0) sec(6) cot(8)
o 1 0 undefined 1 undefined
12 V32 v3/3 2 2J3/3 V3
V22 V22 1 V2 V2 1
Not published yet. Sponsored by Readable.com
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Circular Functions Unit Circle Values (cont)
/3 60° V32 12 v3 23/3 2 v3/3
2 90° 1 0 undefined 1 undefined 0
2n/3 120° V372 -1/2 -3 23/3 -2 -V3/3
3n/4 135° v2/2 ~2/2 -1 V2 2 -1
5m/6 150° 1/2 -J3/2 -J3/3 2 -243/3 -3
m 180° 0 -1 0 undefined -1 undefined
/6 210° -1/2 -J3/2 v3/3 -2 -243/3 V3
5m/4 225° -2/2 ~2/2 1 -2 -2 1
4m/3 240° -V3/2 -1/2 V3 -24/3/3 -2 v3/3
3n/2 270° -1 0 undefined -1 undefined 0
5m/3 300° -J3/2 1/2 -3 -243/3 2 -J3/3
/4 315° -2/2 v2/2 -1 -2 V2 -1
111/6 330° -1/2 VJ3/2 -J3/3 -2 243/3 -3
2 360° 0 1 0 undefined 1 undefined

The coordinates (cos(0),sin(8)) represent x and y coordinates of 6 on the unit circle x2+y2=1

Circular-Inverse Compositional Identities

Composition sin(x) cos(x) tan(x)
arcsin(x) X v(1 -x2) XN (1 -x2)
arccos(x) N1 -x2) X (1 -x2)/x
arctan(x) XIN(1+x2) 1N (1+x?) X
arcesc(x) 1/x V2-1)/X| +1/V (x%-1)
arcsec(x) N (2-1)/|x| 1/x +(x%-1)
arccot(x) 1N (1+x?) XN (1+x?) 1/x

Each composition is valid on different domains
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Tangent
Quotient

Cotangent
Quotient

Sine
Reciprocal
Cosine
Reciprocal
Tangent
Reciprocal
Cosecant
Reciprocal
Secant

Reciprocal

Cotangent
Reciprocal

tan(0)=si-

n(8)/cos(B)
cot(8)=co-
s(0)/sin(B)

sin(0)=1/-
csc(B)
cos(0)=1/-
sec(0)
tan(8)=1/-
cot(8)
csc(0)=1/-
sin(B)
sec(0)=1/-
cos(0)
cot(8)=1/-
tan(B)

Tangent Compli-
mentary
Tangent Supple-
mentary
Cosecant
Complimentary
Cosecant
Supplementary
Secant Compli-
mentary

Secant Supple-
mentary
Cotangent

Complimentary

Cotangent
Supplementary

tan(8)=co-
t(1/2-6)
tan(8)=-t-
an(1rn-0)

csc(B)=se-
c(11/2-8)
csc(B)=c
c(1-8)
sec(0)=c
(Tr/2—9)
sec(0)=-s-
ec(1-0)
cot(8)=ta-
n(11/2-6)
cot(8)=-c-
ot(Trn-6)

All the following identities are

true for values that do not cause

division by zero

neNq={1,2345,.}

Sine Period-
icity

Cosine Period-

sin(B)=sin(6-
+21n)

cos(B)=cos(6-

icity +21N)
Sine Compli- sin(B)=co-
mentary s(11/2-6) Tangent tan()=ta-
Periodicity n(6+1n)
Sine Supple- sin(8)=sin(Tr-
Cosecant csc(B)=csc(6-
mentary 0)
Periodicity +21N)
Cosine Compli- cos(B)=si- )
mentary n(11/2-6) Secant Period-  sec(B)=sec(6-
icity +21n)
Cosine Supple- cos(8)=-c-
mentary 0s(1-6)
By CROSSANT (CROSSANT) Not published yet.
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Cotangent

Periodicity

cot(B)=co-
t(6£1Tn)

nelq={12345,..}

Sine Odd
Cosine Even
Tangent Odd
Cosecant Odd

Secant Even

Cotangent
Odd

sin(-8)=-sin(B)
cos(-8)=cos(B)
tan(-8)=-tan(B)

0)=--
csc(0)

sec(-8)=sec(0)
cot(-8)=-cot(B)

CscCl

(-
®

sin(8)=1-cos(8)

Sine
Pythag-
orean
Cosine
Pythag-
orean
Sine-C-
osine
Pythag-
orean

Secant
Pythag-
orean
Tangent
Pythag-
orean

cos()=1-sin%(8)

sin?(8)+cos?(6)=1

tan(8)+1=sec?(6)

tan(8)=sec?(6)-1

Last updated 21st August, 2024.

sec tan

Secant-Ta-

ngent
Pythag-
orean

Cosecant 1 +cot2(9)=cscz(9)
Pythag-
orean
Cotangent cot2(9)=csc2(9)-1
Pythag-
orean
Cosecant-- cscz(e)-cot2(9)=1
Cotangent

Pythag-

orean

The last two triplets of Pythag-
orean Identities are obtained by
dividing all the terms of the
original Sine-Cosine Identity by
sin?(B) or cos?(0)

Sine Half-  sin(6/2)=%v (%(1-c-
Angle 0s(0)))

Cosine cos(0/2)=+ (Y4(1+c
Half- 0s(0)))

Angle

Tangent tan(6/2)=++((1-co-
Half- s(0))/(1+cos(8)))
Angle 1

Tangent tan(6/2)=(1-cos-
Half- (8))/sin(B)

Angle 2

Tangent tan(6/2)=sin(B)/(1-
Half- +cos(0))

Angle 3

Sponsored by Readable.com
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(C) Half/Multiple-Angle Identities (C) Half/Multiple-Angle Identities Circular Sum/Difference/Product Law of Sines/Cosines/Tangents
(cont) (cont) Identities (cont) (cont)
Sine sin(26)=2sin(6)- Tangent (3tan(6)- Cosine cos(0)- V2(cos(- Law of b2=a2+02-2accos([3)
Double- cos(0) Triple-Angle tan3(e))/(1 - Product- cos(Q) 0-p)+c- Cosines
Angle 1 3tan?(0)) Sum os(- 2
Sine sin(26)=2tan- Sine Multiple-Angle Formula: 6+¢)) Lawof  c?=a?+b?-
Double- (9)/(1+tan2(6)) sin(n8)=X"k=0 (”k)cosk(e)sin”' Sine-C- sin(0)- Ya(sin(- Cosines 2abcos(y)
Angle 2 k(e)sin((rr/2)(n-k)) osine cos(®) 0-¢)+s- 3
Cosine cos(20)=cos?(6) Cosine Multiple-Angle Formula: Product- L= Law of (a-b)/(a+b)=tan((a-
Double- -sin%(6) c0s(n8)=2"=q ("k)cos¥(@)sin™  Sum 9+9))  Tangents B)/2)tan((a+B)i2)
Angle 1 k(e)cos((rr/Z)(n-k)) Tangent tan(6xg) (tan(B) 1
Cosine cos(20)=2cos( Sum/Di- ttan(- Law of (b-c)/(b+c)=tan((p-
Double- 8)-1 Circular Sum/Difference/Product  fference 9)/(1- Tangents  vy)/2)/tan((B+y)/2)
Angle 2 Identities Fta- 2
) n(0)ta-
Cosine cos(26)=1- Sine sin(@+¢)  sin()- Law of (c-a)/(c+a)=tan((y-
Double-  2sin%(®) Sum/Di- e @) Tangents  ay2)tan((y+a2)
Angle 3 fference +co- Tangent tan(0)- sin(0%- 3
) Sum ttan /(co-
Cosine cos(28)=(1- s(8)s- @) ;p()e()co Side lengths a, b, and ¢ are
Double- tan’(@))/(- in(¢) S()) opposite of the angles a, B, and
Angle 4 1+tan?(8)) Sine sin(6)- 2sin((- v, respectively.
. T .
Tangent  tan(20)=2tan-  SumPr  isin()  esgyz)- 'ongent fan(® - (tan(®)
Double- ®)/(1 -tanz(e)) oduct cos((- Product tan(q) +tan(- Measurements And Formulas
- P))/(c-
Angle 1 07¢)/2) ot(@)+.  Redians-D- 1 radian=180/m
Tangent tan(26)=2/(cot(- Sine sin(®)- a(cos(- cot()) egrees degrees; 1=
Double- 0)-tan(0)) Product-  sin(¢) 0-9)-c- - . tan(@) (tan(©) (180/1)°
angent- an(0)- an
Angle 2 Sum os(- R- =
o] Cotangent  cot(¢) +cot(- De.grees R 1 d(.egree /180
. Product o)/(c- adians radians;
Sine Triple-  sin(36)=3sin(B)- Cosine cos(6tg) cos(6)- ot(8)+ 1°=11/180
Angle 4sin®(0) Sum/Di- cos()- tan(@)) radians
Cosine cos(39)=4cos3( fference T"Sin(e)' Degrees, 1 degree=60
Triple-Angle  6)-3cos(B) sin(@) Law of Sines/Cosines/Tangents Minutes, minutes=3600
Cosine cos(0)- 2cos((- ) ) and seconds;1°=6-
Law of sin(a)/a=sin-
Sum-Pr- +cos(p) 0+9)/2)- ) ) Seconds 0'=3600"
Sines 1 (B)/b=sin(y)/c
oduct cos((- (DMS)
079)/2) Law of a/sin(a)=b/sin(-
Sines 2 B)=c/sin(y)
Law of a’=b%+c?-
Cosines 1 2bccos(a)
By CROSSANT (CROSSANT) Not published yet. Sponsored by Readable.com
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Measurements And Formulas

(cont)

Arc Length/Angular

Displacement

Sector Area

Area of a Triangle

Area of a Circle

Pythagorean
Theorem

Radians are unitless

s=r@
units
%r20
units?
AT="2bh
units?
AC=1'rr2
units?

a’+b?=c?

a, b, and c are side lengths of a

right-triangle

Sine and Cosine Unit Circle

by
Right-Triangle Relations
g
0\?"\0 e
of G
=
o
%)
Adjacent
sing = _opposite asc = Wpotenuse
hypotenuse opposite
_ adjacent _ hypotenuse
o= hypotenuse . adjacent
_ opposite adjacent
tang = ——— = S
0 = —adjacent oot =~ oposits

Circular-Inverse Reciprocal

Identities
Sine
Reciprocal

Cosine
Reciprocal

Unit Circle
0,1)

Tangent
Recigrocal 1
bnt
rocal 2
bant
igrocal
ht

idrocal

gent
igrocal 1

Cetafgent
Reciprocal 2
2.2
XT+y" =
Tangent Unit Circle
tan(N°) 4 un tned
tan(120°) = —v3 tan{60") = V3
tan(d5%) = 1
tan(15(0° ]:7‘—‘ t \[R(\‘—g
Tan(180°) = 0) 1an(360°7) = 0
tar(210°) = B tan(330°) = — vE
3 N 3
tan(225) = 1 fan(315°) = -1
tan(240°) = V3 tan(300°) = —v3
tan(270°)  unde fined
By CROSSANT (CROSSANT)

arcsin(1/x)=arc-
csc(x)
arccos(1/x)=arc-
sec(x)
arctan(1/x)=arc-
cot(x), x>0
arctan(1/x)=arc-
cot(x)-r, x<0
arccsc(1/x)=arc-
sin(x)
arcsec(1/x)=arc-
cos(x)
arccot(1/x)=arc-
tan(x), x>0

arccot(1/x)=arc-

tan(x)+, x<0

Not published yet.

Circular-Inverse Complimentary

Identities
Sine Compli-
mentary

Cosine Compli-
mentary
Tangent
Complimentary
Cosecant
Complimentary
Secant Compli-

mentary

Cotangent
Complimentary

arcsin(x)=1/2-
arccos(x)
arccos(x)=T1r/-
2-arcsin(x)
arctan(x)=T1/-
2-arccot(x)
arccsc(x)=T/-
2-arcsec(x)
arcsec(x)=T1r/-
2-arccsc(x)
arccot(x)=1/2-
arctan(x)

Circular-Inverse Negative Input

Identities

Sine Odd

Cosine
Translation

Tangent Odd

Cosecant Odd

Secant
Translation

Cotangent
Translation

Last updated 21st August, 2024.
Page 7 of 9.

arcsin(-x)=-arc-
sin(x)
arccos(-x)=Tr-
arccos(x)
arctan(-x)=--
arctan(x)
arccsc(-x)=--
arccsc(x)
arcsec(-x)=Tr-
arcsec(x)
arccot(-x)=Tr-
arccot(x)

(CI) Half/Multiple Substitution

Identities

Half Sine
Substitution
1

Half Sine
Substitution
2

Half Cosine
Substitution
1

Half Cosine
Substitution
2

Double Sine
Substitution

Double
Cosine
Substitution

Double
Tangent
Substitution
1

Double
Tangent
Substitution
2

Double
Tangent
Substitution
3

Yearcsin(x)=a-
rcsin(v (1+x)/2))-
4
Yearcsin(x)=T1/4--
arcsin(v(1-x)/2))

Ysarccos(x)=a-
rccos(V ((1+x)/2))

zarcco-
s(x)=T1/2--
arccos(¥ (1-x)/2))

2arcsin(x)=arcs-
in(2xv(1-x?))
2arccos(x)=a-
rccos(2x2-1 )

2arctan(x)=arcs-
in(@x/(1+x2)), x/

=<1

2arctan(x)=arcc-
os((1-
x2)(1+x2)), x20

2arctan(x)=arct-
an(2x/(1-x%)), /x/

<1
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(Cl) Half/Multiple Substitution (H) Quotient & Reciprocal Hyperbolic Parity Properties Hyperbolic Pythagorean
Identities (cont) Identities (cont) Identities (cont)
Triple Sine 3arcsin(x)=arcs- Tangent tanh(8)=sinh(- Cosecant csch(-0)=-cs- Cosecant coth2(9)-1=csch2(9)
Substitution in(3x-4x3) Quotient 0)/cosh(B) Odd ch(8) Pythag-
Triple Cosine  3arccos(x)=a- Cotangent coth(8)=cosh(- Secant Even  sech(-8)=- orean
Substitution rccos(4x3-3x) Quotient 0)/sinh(B) sech(B) Cotangent coth2(9)=csch2(6)+1
Triple 3arctan(x)=arct- Cotangent coth(-8)=-co- Pythag-
Tangent an((3x-x%)/(1- Sine sinh(B)=1/cs- Odd th(e) orean
Substitution 3x2)) Reciprocal ch(8) Coseca- coth2(9)-csch2(9)=1
Each identity is valid for the Cosine cosh(8)=1/se- (HI) Negative Input Identities nt-Cot-
proper domains of the functions Reciprocal ch(®) Inverse Sine  arcsinh(-x)=- gueent
. Pythag-
Tangent tanh(8)=1/co- Odd arcsinh(x) yihag
Circular-Inverse Sum/Difference Reciprocal th(e) Inverse arctanh(-x)=- orean
Identities Cosecant csch(8)=1/si- Tangent Odd  arctanh(x) The last two triplets of
Sine arcsin(x)+arcsi- Reciprocal nh(B) Inverse arccsch(-x)=- el S A s
. . Identiti btained b
Sum/Di-  n(y)=aresin(xV(1- Secant sech(8)=1/co- Cosecant Odd  arccsch(x) entities are obtained by
. y2)2yV (1-x2) Reci | he dividing all the terms of the
) eclproca sh(®) Inverse arccoth(-x)=- original Sine-Cosine Identity by
Cosine arccos(x)tarcco- Cotangent coth(6)=1/ta- COtangent arCCOth(X) sinh2(9) or COShz(e)
Sum/Di- s(y)=arcc- Reciprocal nh(B) Odd
fference os(xyFV(1-x2)V(1- .
2)( VRN A the following identities are e (H) Half-Angle & Multiple-Angle
g true for values that do not cause Idyp(:'rt' olic Pythagorean Identities
Cosine- arccos(x)arcsi- R entities
_ ) division by zero Sine Half-  sinh(6/2)=V (%(co-
Sine n(y)=arccos(xv(1- SIE sinh2(6)=cosh2(e)-1 -~ <h(E}-1)
; A 2 -
S 2l YR (1)) Hyperbolic Parity Properties Pythag- .
ference Cosine cosh(6/2)=v (¥(co-
. . , orean
Sine Odd sinh(-8)=-sinh(B) Half-Angle  sh(8)+1))
Tangent arctan(x)tarcta- _ B Cosine cosh2(9)=sinh2(9)+1
Sum/Di- n(y)=arctan((xxy)/- Cosine Even  cosh(-6)=- Pythag- Tangent  tanh(6/2)=V((cos-
flerence  (17xy)), 1Fxy+0 cosh(8) orean Half-Angle  h(6)-1)/(cos-
Tangent tanh(-6)=-ta- 5 5 1 h(8)+1))
Sine-C- cosh?(8)-sinh“(6)=1
Odd nh(6) osine Tangent  tanh(6/2)=(cosh-
Pythag- galf—AngIe (6)-1)/sinh(8)
orean
T t tanh(6/2)=sinh(8)/-
Secant  1-tanh%(8)=sech(6) Harl}gzn | an '(1 ; ) 15'” ©r
- +
Pythag- 3a ngle (cosh(B)+1)
orean
Tangent  tanh?(8)=1-sech®(8)
Pythag-
orean
Secant- sech2(9)+tanh2(e)=1
Tangent
Pythag-
orean
By CROSSANT (CROSSANT) Not published yet. Sponsored by Readable.com
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