Characteristics of Functions
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End Behavior:
{describes what is happening on left and right sides)
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Increasing Interval(s): Positive Interval(s):
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Transformation Equation

1
g(x)=a-f<3(x—h)>+k

Vertical Transformations
(outsiders: a and k)

a: vertical dilation and reflection

a<0
(a is negative)
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Horizontal Transformations
(insiders: b and h)

b: horizontal dilation and reflection, liar - "QC\YTOC.O.\

b <0

(b is negative)
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k: vertical translation
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h: horizontal translation, liar - OQQS\*Q
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Parent Function Name: Linear

Equation: f(x) = x

Graph:
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Transformation Equation:

y—y1 =m(x —xq)

Domain: (—oo, 00)

Range: (—o0, )

Needed to Write Equation:

Point (x{,y;)
Slope m

Additional Notes:

Slope

_ rise __ A_y Y201

run Ax Xo—Xq

Horizontal Line Vertical Line
y=# x=#
m=20 m = undefined

Point-Slope Form
y—y1=m(x—x)

Slope-Intercept Form
y=mx+b

Standard Form
Ax+By=C



Parent Function Name: Absolute Value

Equation: f(x) = |x|

Graph:
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Transformation Equation:

y=al;@x-n|+k
Domain: (-w ) OO)

Range: to y OO)

a>0 ®n<O

[k,w) ('“)k]

Needed to Write Equation:
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Parent Function Name: Quadratic Needed to Write Equation:
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Parent Function Name: Cubic

Equation: f(x) = x3

Graph:
10r x | f(x)
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Transformation Equation:

3
y = a(%(x—h)) +k
Domain: (-0, )

Range: (-cq, 00)

Needed to Write Equation:
=% o=\

M Qo NS
Qo\h\' (x,\\3
oone Soe o

Additional Notes:



Parent Function Name: Rational

Needed to Write Equation:
Equation: f(x) = i ek o=\
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Transformation Equation: Annde (\!q&'w\%ﬁ coekkicienks

a
y= Z(x-h) +k
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Parent Function Name: Square Root

Needed to Write Equation:
2 o=\ or o=\
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Parent Function Name:

Equation: f(x) = Vx

Cube Root

Graph:
10r X f(x)
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Transformation Equation:

y=a3/%(x—h)+k

Domain: (-, )

Range: (-o0, o)

Needed to Write Equation:
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Parent Function Name: Exponential

Needed to Write Equation:
Equation: f(x) = B*

Graph: \ ?- GS(Q\NQ“
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Parent Function Name: Logarithmic Needed to Write Equation:

Equation: f(x) = logg x
N \OS.L\L Tncreoming

Gra P h: b S ‘-\\ \M’\e&\ \\: \%‘- - M‘-m\“ﬁ
0 mr\«\g\ekt' S . )
L
Additional Notes:
\ 1 0 \ @
Lo |1 9 v = 0 logy
< X
\o%%ww\ \os%m \os‘;n
T "m - —_
10 \033 " \O%%m \055“
o \i o
Transformation Equation: \Q%%Q = \%—“— s \n : e

) \Q%% \Y\ B \QScB
y = alogB(;(x—h)) +k

\o%%x*-j < By

Domain: (Q ) o)
‘%o>o0 <o
(W, 00) (-00, W)

Range: <—®) )



Circle

Center (h, k) Radius Vr2

x—-h)’+@-k?=r’
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Ellipse
Center (h, k) a>b

a = major radius
b = minor radius

Horizontal

ERAY) EEAY)
Cc—h? =0 _

a? b? i

2 Vertices — a units from the center on the major axis

¢ =focal radius

c=N@ b
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Vertical
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2 Foci — ¢ units from the center on the major axis

=1

Hyperbola
Center (h, k) a = transverse radius ¢ =focal radius
b = conjugate radius c=+vVaZ + b2
Horizontal Vertical

x-h? G-k? -k x-n?
az bz 1 az bz

Asymptotes Asymptotes
b a
y=k=t—(x~h y—k=2,(-h

2 Vertices — a units from the center on the transverse axis
2 Foci — ¢ units from the center on the transverse axis

Parabola
Vertex (h, k)
Horizontal Vertical

v -k?=4p(x—h (x-h? =4y -k

Px < 0 opens left py < 0 opens down
P > 0 opens right py > 0 opens up

Focus —a point p units from the vertex inside the parabola
Directrix —a line p units from the vertex outside the parabola
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