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Function

Parent

Characteristics

Name
Trigonometric

Function

Domain: (—oo, oo) with T =2m/|b|
Range: [—1, 1]
Inverse Function:  f~1(x) =sin1x

Sine f(x) =sinx Restrictions: None
Odd/Even: Odd
General Form:
f(x) =asin (b(x — h)) +k
Domain: (—oo, oo) with T=2m/|b|
Range: [—1, 1]
Inverse Function:  f~1(x) = cos™1x
Cosine f(x) =cosx Restrictions: None
Odd/Even: Even
General Form:
f(x) =a cos (b(x - h)) +k
Domain: (—oo, o0) except for x = g +nm
Range: (—oo, o0)
fGx) = tanx Inverse Function:  f~1(x) =tan'x
Tangent sinx Restrictions: Asymptotes at x = % +nm
= Cosx Odd/Even: Odd
General Form:
i f(x) =atan (b(x—h))+k
il T W B S Domain: (—oo, o) except for x = +nmw
I N A Range: (—oo, -1] U [1, o)
fx) = cscx O e Inverse Function:  f~'(x) = csc™'x
Cosecant 1 Restrictions: Range is bounded
= — Odd/Even: Odd
smx General Form:
f(x) =a csc (b(x — h)) +k
Domain: (—oo, o) except for x = g +nr
Range: (—o0,—1] U [1, )
) = secx Inverse Function:  f~1(x) = sec !«
Secant 1 Restrictions: Range is bounded
= Odd/Even: Even
cosx General Form:
f(x) =asec(b(x—h))+k
Domain: (—oo, ) except for x = +nm
f(x) =cotx Range: (=0, )
Inverse Function:  f~1(x) =cot™1x
Cotangent 1 Restrictions: Asymptotes at x = +nm
~ tanx Odd/Even: Odd

13 O

General Form:
f(x) =acot (b(x—h))+k
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Function

Parent

Characteristics

Name

Function

Inverse Trigonometric

>
o I— Domain: [—1, 1]
21 L_ _ Range: [%n,g] or Quadrants | & IV
ya e Inverse Function:  f~1(x) = sinx
Arcsine f(x) =sin"tx + P - Restrictions: Range & Domain are bounded
L Odd/Even: Odd
/ General Form:
""""" -3 f(x)=asin™(b(x—h)) +k
y .
R T Domain: [—1, 1]
AN Range: [0, 7] or Quadrants | &I
3 \ = Inverse Function: f71(x) =cosx
Arccosine f(x) =cos ™ x i IS Restrictions: Range & Domain are bounded
j 1} N\ =arccosx 0Odd/Even: None
II \ General Form:
R ; % fx)=acos™ (b(x—h))+k
Domain: (—oo, o)
; __________________ Range: (_TEE) or Quadrants | & IV
: ! _~F-arctanx Inverse Function:  f~1(x) = tanx
Arctangent f(x) =tan™'x T > | Restrictions: Range is bounded
I . 0Odd/Even: Odd
""""""""" 2 General Form:
f(x) =atan™ (b(x —h))+k
¥ Domain: (—oo,—1] U [1, o)
x| Range: [—%,0) u (0,%] or Quadrants | & IV
2 i, ¥=arccse x| Inverse Function: f7l1(x) =cscx
Arccosecant f(x) =csc™1x — -1 —— Restrictions: Range & Domain are bounded
““HH\L o1 x Odd/Even: Odd
————% General Form:
f(x)=acsc7t (b(x—h)) +k
y Domain: (—o0,—1] U [1, o)
/{----ﬁ Range: [0, %) u (g,n] or Quadrants | & Il
Arcsecant P B I i % I;ver.?e .Functliaon: &fD_l (x? = sel;: X o
X) =secT x | smmmmmemeese el Al titllsltebi estrictions: Range & Domain are bounde
! 1 ,—ml 0Odd/Even: Neither
T > | General Form:
f(x) =asec™ (b(x—h)) +k
YT Domain: (—oo, o0)
——————-— L1 R Range: (0, 1) or Quadrants | & II
T Inverse Function:  f~1(x) = cotx
“\ W
Arccotangent fx) = cot ™ 1x 12 Restrictions: Range is bounded
1.\@'35 ot X 0Odd/Even: Neither
; o General Form:
0] 1 X f(x) =acot™® (b(x —h)) +k
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Function Parent

. Characteristics
Name Function

Hyperbolic Graphs
i

— cachx])
— sech{r]
— coth{z]

Inverse Hyperbolic Graphs

41 N\ y=arsinhx * y=arcschx
N\ y=arcoshx ° y=arsechx

‘.l \y=atanhx ' y=arcothx
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Function

Parent

Characteristics

Name
Hyperbolic

Function

Domain: (—oo, o)
Range: (—oo, o0)

f(x) = sinhx g Inverse Function:  f~1(x) = sinh™1x
Hyperbolic Sine eX — =X . ox Restrictions: None
= Odd/Even: Odd
2 General Form:
f(x) = asinh (b(x — h)) +k
coshx
Domain: (—oo, )
Range: [1, o)
. f(x) = coshx . Inverse Function:  f~1(x) = cosh™'x
:Z;i;bonc eX 4 =X Restrictions: None
= - . Odd/Even: Even
2 General Form:
) f(x) =a cosh (b(x —h)) +k
o Domain: (—oo, o)
Range: (—1, 1)
Hvperboli f(x) = tanhx o Inverse Function:  f~1(x) = tanh™'x
yperbolic 2 ‘ Restrictions: Asymptotesaty = +1
Tangent _e -1 * " | 0dd/Even: 0dd
e +1 General Form:
f(x) = atanh (b(x — h)) +k
s Domain: (—oo, 0) U (0, o)
() = cschx Range: (—oo, 9] U [0, 00)_1 B
Hyperbolic ; Inver§e .Functlon: f~(x) =csch™x
Cosecant 1 - — Restrictions: Asymptotesatx =0,y =0
= — . 0Odd/Even: Odd
sinh x , General Form:
f(x) =a csch (b(x — h)) +k
Domain: (—oo, o)
Range: (0, 1]
. f(x) = sechx Inverse Function:  f~1(x) = sech™x
?Z:aer:tbo"c 1 Restrictions: Asymptote aty = 0
= Odd/Even: Even
coshx General Form:
= f(x) =asech (b(x—h))+k
- Domain: (—oo, 0) U (0, =)
£(x) = cothx \ Range: (—oo, .1) U (1, 00_)1 _1
H bolic | | s Inverse Function:  f~ (x) = coth™" x
yperbo 1 Restrictions: Asymptotesatx =0,y = £1
Cotangent - — o ’ 0dd/Even: Odd
anh x

General Form:
f(x) =acoth (b(x—h)) +k
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Function Parent .
Characteristics

Name Function
Inverse Hyperbolic

Domain: (—oo, )
Range: (—oo, )

. F(x) = sinh~1x Inver§e .Function: f~1(x) = sinhx
Hyperbolic ) Restrictions: None
Arcsine . T Odd/Even: Odd
_ (2
In(x +yx*+1) / General Form:

f(x) =asinh™* (b(x —h)) +k

com’s Domain: [1, o)
Range: [0, o)
Hyperbolic f(x) = cosh™x ' Inverée .Fun?tiogz . f~1(x) = coshx
Arccosine —w Restrictions: y =
=In(x ++x2—1) Odd/Even: Neither
e General Form:
~ o f(x) =a cosh™® (b(x —h)) +k
. ks Domain: (—1, 1)
: ‘ Range: (—oo, o)
f(x) =tanh™ ' x E . | Inverse Function:  f~1(x) = tanhx
Hyperbolic ! ! Restrictions: Asymptotes at x = +1
Arctangent 1 (1 + x) v i 0dd/Even: Odd
= —ln 1 :
2 1—x | - | General Form:
. ! f(x) =atanh™ (b(x —h))+k
wars Domain: (—oo, 0) U (0, o)
~ Range: (—oo, 0] U [0, o)
— 1
f(x) = csch™ x ; Inverse Function: f~1(x) = cschx
Hyperbolic Restrictions: Asymptotesatx =0,y =0
Arccosecant 1 1 < I Odd/Even: Odd
=ln{-+ |z+1 )
x x2 General Form:
f(x)=a csch™ (b(x —h)) +k
sea'x Domain: (0, 1]
f(x) =sech™1x Range: [0, oo). )
: Inverse Function:  f~* (x) = sechx
Hyperbolic . Restrictions:
Arcsecant Y P et Odd/Even: Neither
x? e General Form:
\ f(x) = asech™ (b(x —h)) +k
- L Domain: [—o0, —1) U (1, ]
x) = coth™ ' x |
/e : Range: (~e0, 0) U (0, c0)
Hyperbolic ~ lln x4+ 1 i ‘ i Inverse .Funt.:tion: 1) =_c00thic o
Arccotangent =3 T —1 — T Restrictions: Asymptotesatx =0,y = £
| ! 0Odd/Even: Odd
o General Form:
| f(x) =acoth™ (b(x —h)) +k
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Graphing Tips
f(x)=a<trig>(bkx—h))+k

The Six Trig “Levers” y=asin(b(x-h))+k Graphing Tips Notes

) , _ (max + min) | If k = f(x) then x-axis is replaced
1) Move up/down k  (Vertical translation) = T | by f(x)-axis
2) Move left/right <> h  (Phase shift) “+” shifts right sin (x) = cos (x —m/2)
3) Stretch up/down a  (Amplitude) a= w a is NOT peak-to-peak on y-axis
) 2n 1 T = peak-to-peak on 0-axis

4) Stretch left/right < b  (Frequency e 2T) T = m = f T = l%lfor tan (bx)

. . Even Function:
5) Flip about the y-axis O | b > —b f(x)=> f(—x) cos (x) = cos (—x)
6) Flip aboutthex-axisL | a—> —a f(x)=>—f(—x) Odd Function:

sin (x) = —sin (—x)

See Also:
e Harold’s Algebraic, Transcendental, and Conic Parent Functions Cheat Sheet
e Harold’s Trigonometry & Hyperbolic Parent Functions Cheat Sheet
e Harold’s Polar Parent Functions Cheat Sheet
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