Cheatography

Circular Functions Definitions

Name Right-Triangle Definition Domain Range
Sine Function sin(8)=o/h (-o0,00) [-1,1]
Cosine Function cos(B)=a/h (=o0,0) [-1,1]
Tangent Function tan(6)=o/a {6|6+1/2+T1TNn} (-o0,00)
Cosecant Function csc(8)=h/o {6|6*x1Nn} (-o0,-1]U[1,0)
Secant Function sec(B)=h/a {6|6+T/2+1TNn} (-o0,-1]U[1,0)
Cotangent Function cot(B)=alo {6]6+x1Tn} (~o0,0)
Inverse Sine Function arcsin(o/h)=6 [-1,1] [-11/2,11/2]
Inverse Cosine Function arccos(a/h)=6 [-1,1] [0,11]

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

De Moivre's Theorem

nelq={1,2345,..1}

arctan(o/a)=6
arccsc(h/o)=6
arcsec(h/a)=6
arccot(a/o)=6

e*®=cos(0)zisin(0)

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

(2,)
(=== 1)u(1,0)
(=== 1)u(1,0)
(-2)

1.1
[-11/2,0)u(0,17/2]
[0,m1/2)u(T1/2,1]
(0.1)

"h" is the "hypotenuse" leg of a right triangle. It is directly across the right (90°) angle, and it has the longest length of the three sides.

"0" is the "opposite" leg of a right triangle. It is directly across the chosen angle 6.

By the Pythagorean theorem, 0%+a?=h?

Hyperbolic Functions Definitions

a" is the "adjacent" leg of a right triangle. It is the leg that is neither the hypotenuse leg, nor the opposite leg.

Name Exponential Definition Domain Range
Hyperbolic Sine Function sinh(9)=(ee-e'e)/2 (-o0,0) (=o0,)
Hyperbolic Cosine Function cosh(9)=(e9+e'e)/2 (-o0,%0) [1,%)
Hyperbolic Tangent Function tanh(6)=(ee-e'9)/(ee+e'9) (-o0,0) (-1,1)
Hyperbolic Cosecant Function csch(6)=2/(e9-e'9) (-0,0)U(0,0) (-0,0)u(0,)
Hyperbolic Secant Function sech(0)=2/(e%+e™®) (-0,) (0,1]
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Hyperbolic Functions Definitions (cont)
Hyperbolic Cotangent Function
Inverse Hyperbolic Sine Function
Inverse Hyperbolic Cosine Function
Inverse Hyperbolic Tangent Function
Inverse Hyperbolic Cosecant Function
Inverse Hyperbolic Secant Function
Inverse Hyperbolic Cotangent Function
Hyperbolic Euler Relation

De Moivre's Theorem (Hyperbolic)

nelqy={12345,..}

Complex Definitions

Name

Complex Sine

Complex Cosine

Complex Tangent
Complex Cosecant
Complex Secant

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

Complex Hyperbolic Sine

By CROSSANT (CROSSANT)

coth(8)=(e%+e®)/(e®-e®)
arcsinh(x)=In(x+/ (x2+1))
arccosh(x)=In(x+ (x3-1))
arctanh(x)="2In((1+x)/(1-x))
arcesch(x)=In((1£+(1 +x2))/x)
arcsech(x)=In((1+v(1-x2))/x)
arccoth(x)=Y4In((x+1)/(x-1))

e*®=cosh(8)zsinh(8)

(-2,0)U(0,) (roe,=1)U(1,0)
(-o0,0) (-o0,0)

[1,%) [0,)

-1,1) (-0,)
(-2,0)U(0,) (-2,0)U(0,)
(0,1] [0,)

(o= 1)u(1,) (-2,0)U(0,)

e"%=(cosh(8)+sinh(8))"=cosh(n8)+sinh(nd))

Complex Relation
sin(z)=(e%-e™%)/2i
cos(z)=(e+e"%)/2
tan(z)=-i(e%e?)/(e%+e?)
csc(z)=2il(eZ-e™?)
sec(z)=2/(e%+e?)
cot(z)=i(eZ+e?)/(e%-e 7
arcsin(z)=-iin(iztv (1-22))
arccos(z)=-iln(ziv (1 -22))
arctan(z)=(i/2)In((i+z)/(i-z))
arccsc(z)=-i|n((i+w/(22-1 ))/z)
arcsec(z)=-iln((1+/(1 -22))/2)
arccot(z)=-(i/2)In((z+i)/(z-i))

None
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Circular-Hyperbolic Relation
sin(z)=-isinh(iz)
cos(z)=cosh(iz)
tan(z)=-itanh(iz)
csc(z)=icsch(iz)
sec(z)=sech(iz)
cot(z)=icoth(iz)
arcsin(z)=-iarcsinh(iz)
arccos(z)=ztiarccosh(z)
arctan(z)=-iarctanh(iz)
arccsc(z)=iarccsch(iz)
arcsec(z)=tiarcsech(z)
arccot(z)=ziarccoth(iz)

sinh(z)=-isin(iz)
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Complex Definitions (cont)

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)

by

None
None
None
None
None
None
None
None
None
None

None

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)=+iarccos(z)
arctanh(z)=-iarctan(iz)
arccsch(z)=-iarccsc(iz)
arcsech(z)=zxiarcsec(z)

arccoth(z)=-iarccot(iz)

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

Circular Functions Unit Circle Values

0 (Radians) 0 (Degrees) sin(6)
0 0° 0
/6 30° 12
/4 45° V22
/3 60° V32
/2 90° 1
2m/3 120° V3/2
3n/4 135° N2/2
51/6 150° 12
m 180° 0
/6 210° -1/2
5n/4 225° -2/2
411/3 240° -V3/2
By CROSSANT (CROSSANT)

cos(0) fan(6)
1 0
v3/2 v3/3
v2/2 1

12 v3

0 undefined
-1/2 -3
2/2 -1
-V3/2 -V3/3
-1 0
-V3/2 V3/3
-V2/2 1

-1/2 V3
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csc(0) sec(0) cot(B)
undefined 1 undefined
2 24313 V3

V2 V2 1

2V3/3 2 V3/3

1 undefined 0

2V3/3 -2 -V3/3

V2 -2 =

2 -243/3 -3
undefined -1 undefined
-2 -243/3 V3

V2 V2 1

-243/3 -2 v3/3
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Trigonometric Properties and Identities Cheat Sheet
by CROSSANT (CROSSANT) via cheatography.com/186482/cs/39959/

3m/2

5m/3
Tm/4
1111/6
2w

270°

300°
315°
330°
360°

-V3/2
-V2/2
-1/2
0

172
v2/2
V3/2
1

undefined

3
-1
-v3/3

0

undefined

undefined 0

2 -J3/3

V2 -1

2V3/3 -3

1 undefined

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

Composition
arcsin(x)
arccos(x)
arctan(x)
arccsc(x)
arcsec(x)

arccot(x)

sin(x)

X

V(1-x?)
XIN (14x2)
1/x

¥ (x2-1)/|x|
1N (1+x?)

cos(x)
v(1-x?)

X

1N (1+x?)
VR-1)/)x|
1/x
XIN(1+x?)

tan(x)

XIN (1-x%)
V(1-x?)/x
X
+1/3(x2-1)
+V(x?-1)
1/x

Each composition is valid on different domains

Composition
arcsinh(x)
arccosh(x)
arctanh(x)
arccsch(x)
arcsech(x)

arccoth(x)

sinh(x)

X

V(x%-1)
x/N (1 -x2)
1/x
V(1-x?)/x
XN (1-x?)

cosh(x)
V(1+x?)

X

1N (1-x2)
V(2+1)/X|
1/x

X[ (x2-1)

tanh(x)
XIN (1-x%)
V(x%-1)/x
X

1N (x%+1)
v(1-x?)
1/x

Each composition is valid on different domains

Cosecant

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

Cotangent
Supplementary

csc(B)=se-
c(11/2-8)
csc(B)=cs-
c(1m-6)
sec(0)=cs-
c(11/2-8)
sec(0)=-s-
ec(1r-0)
cot(8)=ta-
n(11/2-6)
cot(8)=-c-
ot(Trn-6)

Sine Odd
Cosine Even
Tangent Odd
Cosecant Odd

Secant Even

Cotangent
Odd

sin(-8)=-sin(0)
cos(-8)=cos(6)
tan(-8)=-tan(0)
csc(-0)=--
csc(0)
sec(-8)=sec(0)

cot(-8)=-cot(0)

neNq={1,2345,.}
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Tangent tan(B)=si- Sine Periodicity  sin(8)=sin(6-

Quotient n(6)/cos(B) +21N)

Cotangent cot(B)=co- Cosine Period-  cos(8)=cos(6-

Quotient s(8)/sin(B) icity +21N)
Tangent tan(0)=ta-

Sine sin(0)=1/- Periodicity n(61n)

Reciprocal csc(6) Cosecant csc(B)=csc(6-

Cosine cos(8)=1/- Periodicity +21N)

Reciprocal sec(6) Secant Period-  sec(B)=sec(6-

Tangent tan(0)=1/- icity +21N)

Reciprocal cot(6) Cotangent cot(8)=co-

Cosecant csc(8)=1/- Periodicity t(0£1n)

Reciprocal sin(B) neNq={12345,..}

Secant sec(8)=1/-

Reciprocal cos(0)

Cotangent cot(6)=1/-

Reciprocal tan(B)

All the following identities are
true for values that do not cause

Sine-C- sin(8)+cos?(8)=1
osine

Pythag-

orean

Secant-Ta- tan2(9)+1=secz(e)
ngent
Pythag-
orean
Cosecant-- 1+cot2(9)=cscz(9)
Cotangent

Pythag-

orean

The last two Pythagorean
Identities are obtained by
dividing all the terms of the
original Sine-Cosine Identity by
cos?(0) and sin?(0), respectively

(C) Half/Multiple-Angle Identities

Sine Half-  sin(0/2)=v (¥(1-c-
division by zero Angle 0s(9)))
Cosine cos(6/2)=x+ (Va(1+c
Cofunctional Phase Shift
P i Half- 0s(0)))
roperties Angle
Sine Compli- sin(8)=co- Tangent  tan(6/2)=+v((1-co-
TR Sl &) Half- 5(8))/(1+cos(8)))
Sine Supple- sin(B)=si- Angle 1
mentary n(1-6)
Cosine Compli- cos(B)=si-
mentary n(1/2-6)
Cosine Supple- cos(8)=-c-
mentary os(1r-0)
Tangent Compli-  tan(B)=co-
mentary t(11/2-8)
Tangent Supple-  tan(8)=-t-
mentary an(1rn-0)
By CROSSANT (CROSSANT) Published 26th August, 2024.
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Tangent
Half-Angle 2

Tangent
Half-Angle 3

Sine
Double-
Angle 1
Sine
Double-
Angle 2

Cosine
Double-
Angle 1

Cosine
Double-
Angle 2

Cosine

Double-
Angle 3
Cosine

Double-
Angle 4
Tangent
Double-
Angle 1

Tangent
Double-
Angle 2

Sine Triple-
Angle

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

sin(26)=2sin(0)-
cos(0)

sin(20)=2tan-
(6)/(1+tan?())

cos(28)=cos?(6)
-sin?(8)

cos(26)=2cosz(
0)-1

cos(20)=1-
2sin?(0)

cos(20)=(1-
tan?(8))/(-
1+tan®())
tan(26)=2tan-
(8)/(1-tan®(8))

tan(26)=2/(cot(-
0)-tan(0))

sin(30)=3sin(6)-
4sin’(@)
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(C) Half/Multiple-Angle Identities

by

Circular Sum/Difference/Product

Circular-Inverse Reciprocal

Circular-Inverse Negative Input

(cont) Identities (cont) Identities Identities
Cosine cos(36)=4cos3(9)- Cosine cos(0)- Y2(cos(- Sine arcsin(1/x)=arc- Sine Odd arcsin(-x)=-arc-
Triple- 3cos(B) Product- cos(®) 0-¢)+c- Reciprocal csc(x) sin(x)
Angle Sum os(- Cosine arccos(1/x)=arc-  Cosine arccos(-x)=Tr-
Tangent  tan(36)=(3tan(B)- 8+9)) Reciprocal sec(x) Translation arccos(x)
. 3 5 . 5
Triple- tan())/(1- Sine-C- sin(8)- Ye(sin(- Tangent arctan(1/x)=arc- Tangent Odd  arctan(-x)=--
Angle 3tan’(8)) osine cos() 8-9)*s-  Reciprocal 1 cot(x), x>0 arctan(x)
. . Product- in(-
Sine Multiple-Angle Formula: Sro ue g]( Tangent arctan(1/x)=arc-  Cosecant Odd  arccsc(-x)=--
0 N Ar
sin(nB)=2"k=0 ("k)cos*(8)sin” um @) Reciprocal 2 cot(x)-Tr, x<0 arcesc(x)
kK(©)si 12)(n-k Tangent tan(6xp) (tan(B)
(8)sin((1/2)(n-k)) Sum/Di . Cosecant arccsc(1/x)=arc- Secant arcsec(-x)=Tr-
. o - + -
Cosine Multiple-Angle Formula: ﬁum I _)?/rz: Reciprocal sin(x) Translation arcsec(x)
—_sn _ (N k {0 erence ) -
Eos(ne) 27k=0 ("k)cos'(B)sin THa- Secant arcsec(1/x)=arc- Cotangent arccot(-x)=1r-
(8)cos((m/2)(n-k)) n(0)ta- Reciprocal cos(X) Translation arccot(x)
All the following identities are
n(®)) Cotangent arccot(1/x)=arc-
true for values that do not cause . t e - on Reciprocal 1 tan(x), x>0 (Cl) Half/Multiple Substitution
division by zero =Inggjein an(8)- SR Identities
Sum +tan(o) @)/(co- Cotangent arccot(1/x)=arc-
Circular Sum/Difference/Product s(@)co-  Reciprocal 2 tan(x)+, x<0 el S VAETESIT e
Identities s(9)) Substitution  rcsin(v (1+x)/2))-
Circular-Inverse Complimentary 1 /4
Sine sinOxg) sin@)-  langent  tan(@)-(tan(®) . D
—_—— cos(0)- Product tan(p) +tan(- Half Sine YVearcsin(x)=1r/4--
fference eo- ®))/(c- Sine Compli- arcsin(x)=T/2- Substitution arcsin(w/(1 -X)/2))
5(0)s- ot(8)+- mentary arccos(x) 2
in(9) cot()) Cosine Compli-  arccos(x)=Tr/- Half Cosine Ysarccos(x)=a-
Sine sin(6)- 2sin((- Tangent-  tan(@)- (tan(B) mentary 2-arcsin(x) Substitution  rccos(V((1+x)/2))
1
Sum-Pr-  #sin() 0+9)/2) Cotangent  cot() +cot(- Tangent arctan(x)=Tr/- _
oduct cos((- Product ®))/(c- Complimentary ~ 2-arccot(x) Half Cosine zarcco-
_ t(0)+- Substituti =T1/2--
0%9)/2) f( ) Cosecant arccsc(x)=Tr/- 2u stitution s{x) TT/J oo
Sine sin(6)- 5(cos(- an(e)) Complimentary  2-arcsec(x) arccos(V(1-x)/2))
Product- i 6-¢)-c- i- =17/-
roduc sin(o) ¢)-C Sine and Cosine Unit Circle Secant Compli-  arcsec(x)=1/ Double Sine  2arcsin{x}=arcs-
Sum os(- mentary 2-arccsc(X) )
0+) Substitution  in(2xv(1-x?)), /x/
¢ Unit Circle Cotar|gent arccot(x)=1r/2- <m0
Cosine cos(0tp) cos(0)- s 1 r Comglimentary  arctan(x)
Sum/Di- cos(@)- (+%) 4] Double Zarccos(;)—a-
fference Fsin(0)- Cosine rccos(2x<-1),
sin(@) Substitution x20
1
Cosine cos(0)- 2cos((-
Sum-Pr- +cos(¢) 0+)/2)
oduct cos((-
079)/2)
x2+y2=1
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via
(ClI) Half/Multiple Substitution Circular-Inverse Sum/Difference Law of Sines/Cosines/Tangents Tangent Unit Circle
Identities (cont) Identities (cont)
tn(0°) 3 unee fined
Double 2arccos(x)=2-a- Sine arcsin(x)zarcsi- Law of (b-c)/(b+c)=tan((B- M“':;""'f"";"’x gl
Cosine rccos(2x2-1), x<0 Sum/Di- n(y)=arcsin(x~(1- Tangents y)/2)/tan((B+Y)/2) angiry =~ %3 —
Substi- fference y2)2yV (1-x?) 2
tution 2 Cosine arccos(x)+arcco- Law of (c-a)/(c+a)=tan((y- fondis =0 ik
Double 2arctan(x)=arcs- Sum/Di- s(y)=arcc- Tangents  a)/2)/tan((y+a)/2) gz — Y3 | tar) -
Tangent in@2x/(1+x?)), /x/s7  fference os(xyFV (1-x2)V (1- 3 Hpnldat) =1
. 2 tan(240°) = V3 tan(300) = —v3
Sl ) Side lengths a, b, and ¢ are B
SitEm Cosine- arccos(x)+arcsi- opposite of the angles a, B, and
Double 2arctan(x)=tarc- Sine n(y)=arccos(xv(1- y, respectively. (H) Quotient & Reciprocal
Tangent  cos(1-x)/(1+x%))  Sum/Di-  yA)Fy¥(1-x?)) S
Substi- fference Measurements And Formulas
tution 2 Tangent tanh(8)=sinh(-
Tangent  arctan(x)+arcta- Radians-D-  1radian=180T  Quotient 8)/cosh(®)
Double 2arctan(x)=arct- Sum/Di- n(y)=arctan((xxy)/- egrees degrees; 1=
Tangent an(2x/(1-x?)), /x| fference  (1%xy)), 1#xy=0 (180/m)° Cotangent coth(8)=cosh(-
Substi- <7 Quotient 0)/sinh(B)
Degrees-R- 1 degree=1/180
tution 3 Law of Sines/Cosines/Tangents . .
adians radians; . )
. . Sine sinh(6)=1/cs-
Law of sin(a)/a=sin(B)/b=- 1°=11/180 i
Triple Sine  3arcsin(x)=arcs- Sines 1 sin(y)/c radians Reciprocal ch(8)
i in(3x-4x3 Y Cosine cosh(0)=1/se-
tSLtJ.bStI1 in(3x-4x°), /x/s%s Law of alsin(a)=b/sin(B)=- Degrees, 1 degree=60 Reciroca Ch(e)( )
on . )
. Sines2  c/sin(y) Minutes, minutes=3600
Triple Sine 3arcssin(x)=arcs- Law of a?=b%+c2-2bccos(a)  and seconds:1°=6- Tangent tanh(6)=1/co-
Substi- in(4x-3x)x, /x/ Cosines SEConds 0'=3600" Reciprocal th(B)
tution 2 2l 1 (DMS) Cosecant csch(B8)=1/si-
i = 5 . Reci | h(6
Triple 3arccos(;() arcc Law of b2=a2+02-2accos(B) Arc s=r6 units eciproca nh(B)
Cosine 0s(3x-4x7), [x/<’% Cosines Length/An- Secant sech(8)=1/co-
Substi- 2 gular Displa- Reciprocal sh(e)
tution 1
utl Lew 6l c2=32+p2- cement Cotangent coth(B)=1/ta-
Triple 3arccgs(x)=arcc- Cosines  2abcos(y) Sector Area  %r20 units? Reciprocal nh(6)
Cosi AX°-3X)+TT, . N "
osm'e OS(Ax"-3x e 3 Area of a AT=Y2bh units? Al the following identities are
Substi- IXx/=%% .
tution 2 Law of (a-b)/(a+b)=tan((a- Triangle true for values that do not cause
ution L
Tangents  B)/2)/tan((a+B)/2) Area of a Ac=Trr? units? division by zero
Triple 3arctan(x)=arct- 1 Circle
Tangent an((3x-x3)/(1- 5 2 o
Substi- 3x2)), x/sv3/3 Pythagorean  a“+b"=c
tution 1 Theorem
Triple 3arctan(x)=arct- Radians are unitless
Tangent an((3x-x3)/(1- a, b, and c are side lengths of a
Substi- 3x2))m, x/2v3/3 right-triangle
tution 2
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by via
Hyperbolic Parity Properties (H) Half-Angle & Multiple-Angle (H) Half-Angle & Multiple-Angle (H) Sum/Difference/Product
Sine Odd sinh(-8)=-si- Identities (cont) Identities (cont) Identities (cont)
nh(B) Tangent tanh(6/2)=++((cos- Sine sinh(36)=3sinh(8)+- Cosine cosh(B)--  2sinh((-
Cosine Even  cosh(-8)=- Half- h(8)-1)/(cosh(B)+1)) Triple- 4sinh®(0) Sum-Pr-  cosh(®) 6-
cosh() Angle 1 Angle oduct 2 +()/2)s-
Tangent Odd  tanh(-8)=-ta- Tangent  tanh(6/2)=(cosh(6)- Cosine cosh(306)=- inh((8-
nh(e) Half- 1)/sinh(8) Triple- 4cosh3()-3cosh(8) 9)/2)
Cosecant csch(-6)=-cs Angle 2 Angle Cosine cosh(B)c-  Y4(cosh
Odd ch(®) Tangent tanh(8/2)=sinh(8)/- Tangent  tanh(38)=(3tan(- Product-  osh() (6+¢)-
SecantEven  sech(-6)=- Half- (cosh(B)+1) Triple- 8)+tan(6))/(- Sum +cosh(-
cech(®) Angle 3 Angle 1+3tan?(6)) 6-¢))
Sine-C- sinh(B)c-  Y4(sinh-
Cot t th(-8)=-co- ; .
otangen coth(-6)=-co Sine sinh(26)=2sinh(8)c- (H) Sum/Difference/Product osine osh(o) (6+9)-
Odd th(®) Double-  osh(6) Identities Product- +sinh-
Hyperbolic Pythagorean Angle 1 Sine sinh(8+g) sinh(g)-  Sum (6-9))
Identities Sine sinh(26)=2tanh(B)/- Sum/Di- cosh- Tangent  tanh(6+¢p) (tanh(-
, ) Double-  (1-tanh®(8)) fference (@)tco-  Sum/Di- 0)t-
Sine-C- COSh2 (6)- Angle 2 sh(@)si- fference anh(-
osine sinh“(0)=1 /(1-
Pyth Cosine cosh(2- nh(@) U
ythag- 9 o . . . +tan-
SFCER Double-  6)=cosh“(8)+sinh“(@)  Sine sinh(8)+-  2sinh((-
Secant 1 Angle 1 Sum-Pr-  sinh(¢) o- h;e()t?)'
ecan - nn(e
: _ duct +p)/2)c-
210 b2 Cosine  cosh(26)=2cosh?(6)-  ©
Pythag- tanh®(B)=sech”(6) bouble. 1 (29) ©) osh((- Tangent tanh(8)t-  sinh(6-
orean Angle 2 67¢)2)  Sum tanh(g)  *@)-
2
Cosecant coth“(6)- . B Sine sinh(@)si-  %(cosh (cosh-
Pythag- 1=CSCh2(9) Cosine cosh(26)=- Product- nh( ) (e+ )_ (6)co-
orean Double-  1+2sinh?(6) ¢ ¢ sh(@))
Angle 3 Sum cosh(6- @
The last two Hyperbolic Pythag- Cosi h(28)=( 0)) Tangent  tanh(B)ta- (tanh(-
. ) osine cos =(-
orean Identities are obtained by Double-  1+tan@))(1- Cosine  cosh(8+¢) cosh(- Product  nh(p) 8)+tan-
dividing all the terms of the " ) h(®))/(-
Angle 4 tanhz(e)) Sum/Di 0)cosh
original Sine-Cosine Identity by fference (@)Fsi- coth-
COShz(e) and sinhz(e), respec- Tangent tanh(29)=2tanh(6)/- nh(e)s- (G)+co-
tively Double  (1+tanh?()) inhi) th(e))
fngle Cosine  cosh(@)+-  2cosh(- Tangen-  tanh(@)c-  (tanh(-
H) Half-Angle & Multiple-Angl T t tanh(20)=2/(cot- - - -
S e et I et
oduct 1 +@)2)c-  ngent thie))-
Sine Half-  sinh(8/2)=v(%(  "N9le2 osh((e~  Product (cot-
Angle cosh()-1)) 0)/2) [1(9)+-
Cosine cosh(6/2)=v (%4(c- ha”'
Half-Angle  osh(8)+1)) ()
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(HI) Half/Multiple Substitution

Right-Triangle Relations
Identities
d@(\\,s% . Half Sine
¥ 7 Substi-
s tution
[2)
Adjacent Half
. _ opposite hypotenuse ~ COSIne
sing = .
hypotenuse opposite Substi-
_ adjacent hypotenuse ;
cos6 = hypotenuse adjacent tution
tang = 2222:; adjacg{n Half
el Tangent
Substi-
Hyperbolic-Inverse Reciprocal tution
Identities
Sine arcsinh(1/x)=ar- Double
Reciprocal cesch(x) Sine
. Substi-
Cosine arccosh(1/x)- .
) tution 1
Reciprocal =arcsech(x)
Double
Tangent arctanh(1/x)- .
. Sine
Reciprocal =arccoth(x) )
Substi-
Cosecant arccsch(1/x)- tution 2
Reciprocal =arcsinh(x)
Double
Secant arcsech(1/x)- Cashe
Reciprocal =arccosh(x) Substi-
Cotangent arccoth(1/x)- tution
Reciprocal =arctanh(x) Double
Tangent
(HI) Negative Input Identities Substi-
Inverse Sine arcsinh(-x)=- tution
Odd arcsinh(x)
Inverse arctanh(-x)=- Triple Sine
Tangent Odd arctanh(x) Substi-
Inverse arccsch(-x)=- tution
Cosecant Odd  arccsch(x) Triple
Inverse arccoth(-x)=- Cosine
Cotangent arccoth(x) Substi-
0Odd tution
Triple
Tangent
Substi-
tution
By CROSSANT (CROSSANT)

Yearcsinh(x)=%ar-
csinh(v (¥ ((1+x9)-
1)/2))
Yearccosh(x)=arc-
cosh(¥((x+1)/2))

Yearctanh(x)=arc-
tanh(x/(1+v(1-
x?))

2arcsinh(x)=arc-
sinh(2x¥ (1+x?))

2arcsinh(x)=zar-
ccosh(2x%+1)

2arccosh(x)=arc-
cosh(2x?-1), x21

2arctanh(x)=arc-
tanh(2x/(1+x%)),
Ixj<1

3arcsinh(x)=arc-
sinh(3x+4x%)

3arccosh(x)=arc-
cosh (4x3-3x)

3arctanh(x)=arc-
tan-
h((3x+x3)/(1+3x?))

(HI) Sum/Difference Identities

(HI) Logarithmic/Compositional
Conversions (cont)

Sine arcsinh(x)+arcsinh(y)=ar=
Sum/Di- csinh(Xw/(y2+1)iyw/(x2+1))Tangent arctanh(cos(-
fference Hyperbolic- 2x))=In(|cot(x)|)
Cosine  arccosh(x)tarccosh(y)- Cireular 1
Sum/Di- =arccosh(xyt~/((x2-1 )(y2- Tangent tarctanh(sin-
fference 1)) Hyperbolic- (x))=zarcsinh(t-
Sine-C-  arcsinh(x)tarccosh(y)- ~ Cireular 2 an(x))
osine =arcsinh(xyv (x2+1)(y*-
Sum/Di- 1)) Sine Cofunc-  arcsinh(x)=arct-
fference tional 1 anh(x/w/(1+x2))
1 Sine Cofunc-  arcsinh(x)=%arc-
Sine-C-  arcsinh(x)zarccosh(y)-  tional 2 COSh(w/(1+X2))
osine =arce- Cosine arccosh(x)=|arc-
Sum/Di-  osh(yV(*+1)exV(y*1))  Cofunctional  sinh(¥(2-1))],
fference 1 x>1
2 Cosine arccosh(x)=|arc-
Tangent arctanh(x)tarctanh(y)=ar-cofunctional tanh(J(x2-1)/x)|,
Sum/Di-  ctanh((x£y)/(1£xy)) 2 x>1
fference Tangent arctanh(x)=a-
Cofunctional rcsinh(x/J(1-x2))
(HI) Logarithmic/Compositional
Conversions
Tangent arctanh(x)==-
i In(x)=arcsinh((x*- Cofunctional  arccosh(1/~/(1-
Logari- 1)/2x), x>0 2 x2))
thmic
Cosine In(x)=xarcco- Unit Hyperbola
Logari- sh((x?+1)/2x) )
thmic
(cosh #,sinh 8)
Tangent In(x)=arctanh((x2- 2
Logari- 1)/(x?+1))
thmic g ‘
2
Sine arcsinh(tan(x))=In-
Hyperbolic-  (sec(x+Trn)+tan(- 2
Circular 1 X+1TN))
Sine arcsinh(tan(x))-
Hyperbolic- =zarccosh(sec(x- x%-y?=1
Circular 2 +1TNn))

Published 26th August, 2024.
Last updated 30th May, 2025.

Page 9 of 9.

Sponsored by CrosswordCheats.com

Learn to solve cryptic crosswords!


http://www.cheatography.com/
http://www.cheatography.com/crossant/
http://www.cheatography.com/crossant/cheat-sheets/trigonometric-properties-and-identities
https://cheatography.com/uploads/crossant_1723925620_righttriangletrigrelations.jpg
https://cheatography.com/uploads/crossant_1724009404_hyperbolicrelations.png
http://www.cheatography.com/crossant/
http://crosswordcheats.com

	Trigonometric Properties and Identities Cheat Sheet - Page 1
	Circular Functions Defini­tions
	Hyperbolic Functions Defini­tions

	Trigonometric Properties and Identities Cheat Sheet - Page 2
	Complex Defini­tions

	Trigonometric Properties and Identities Cheat Sheet - Page 3
	Circular Functions Unit Circle Values

	Trigonometric Properties and Identities Cheat Sheet - Page 4
	Circular Compos­itional Identities
	Hyperbolic Compos­itional Identities
	Circular Quotient & Reciprocal Identities
	Circular Parity Properties
	Circular Pythag­orean Identities
	Period­icity Properties
	(C) Half/M­ult­ipl­e-Angle Identities
	Cofunc­tional Phase Shift Properties

	Trigonometric Properties and Identities Cheat Sheet - Page 6
	Circul­ar-­Inverse Reciprocal Identities
	Circul­ar-­Inverse Negative Input Identities
	(CI) Half/M­ultiple Substi­tution Identities
	Circular Sum/Di­ffe­ren­ce/­Product Identities
	Circul­ar-­Inverse Compli­mentary Identities
	Sine and Cosine Unit Circle

	Trigonometric Properties and Identities Cheat Sheet - Page 7
	Circul­ar-­Inverse Sum/Di­ffe­rence Identities
	Tangent Unit Circle
	(H) Quotient & Reciprocal Identities
	Measur­ements And Formulas
	Law of Sines/­Cos­ine­s/T­angents

	Trigonometric Properties and Identities Cheat Sheet - Page 8
	Hyperbolic Parity Properties
	(H) Sum/Di­ffe­ren­ce/­Product Identities
	Hyperbolic Pythag­orean Identities
	(H) Half-Angle & Multip­le-­Angle Identities

	Trigonometric Properties and Identities Cheat Sheet - Page 9
	Right-­Tri­angle Relations
	(HI) Half/M­ultiple Substi­tution Identities
	(HI) Sum/Di­ffe­rence Identities
	Hyperb­oli­c-I­nverse Reciprocal Identities
	(HI) Logari­thm­ic/­Com­pos­itional Conver­sions
	Unit Hyperbola
	(HI) Negative Input Identities


