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Family of graphsFamily of graphs
• a group of graphs that displays one or more

similar characteristics

Parent graphParent graph
• a basic graph that is transformed to create other

members in a family of graphs.

Reflections and translations of the parent function
can affect the appearance of the graph.  The
transformed graph may appear in a different
location but it will resemble the parent graphit will resemble the parent graph.

3.2: Families of Graphs3.2: Families of Graphs
Constant FunctionConstant Function Linear FunctionLinear Function Quadratic FunctionQuadratic Function

Cubic FunctionCubic Function Square Root FunctionSquare Root Function Absolute Value FunctionAbsolute Value Function

3.2: Families of Graphs3.2: Families of Graphs

3.2: Families of Graphs3.2: Families of Graphs

Greatest Integer FunctionGreatest Integer Function Rational FunctionRational Function
Constant FunctionConstant Function Linear FunctionLinear Function Quadratic FunctionQuadratic Function

3.2: Families of Graphs3.2: Families of Graphs

Constant FunctionConstant Function Linear FunctionLinear Function QuadraticQuadratic FunctionFunction

DomainDomain All real numbers All real numbers All real numbers

RangeRange y = c (constant) All real numbers y ≥ 0
Passes thruPasses thru c (constant) (0, 0) (0, 0)

Cubic FunctionCubic Function Square Root FunctionSquare Root Function Absolute Value FunctionAbsolute Value Function

3.2: Families of Graphs3.2: Families of Graphs

Cubic FunctionCubic Function Square Root FunctionSquare Root Function Absolute ValueAbsolute Value FunctionFunction

DomainDomain All real numbers All real numbers All real numbers

RangeRange All real numbers y ≥ 0 y ≥ 0
PassesPasses
thruthru

(0, 0) (0, 0) (0, 0)

3.2: Families of Graphs3.2: Families of Graphs
Greatest Integer FunctionGreatest Integer FunctionRational FunctionRational Function

Rational FunctionRational Function Greatest Integer FunctionGreatest Integer Function

DomainDomain x ≠ 0 All real numbers

RangeRange y ≠ 0 All integers

Passes thruPasses thru N/A (0, 0)
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ReflectionsReflections
• Flips a figure over a line called the axisaxis (or lineline) ofof

symmetrysymmetry.
•• LetLet gg((xx)) be the transformation ofbe the transformation of ff((xx))

( ) ( )g x f x 
reflection over thereflection over the xx--axisaxis

( ) ( )g x f x 
reflection over thereflection over the yy--axisaxis

Rule:
(x, y) (x, -y)

Rule:
(x, y) (-x, y)

3.2: Families of Graphs3.2: Families of Graphs
ExEx)) Graph                 and                  on the same axis.Graph                 and                  on the same axis.
Describe how the graphs ofDescribe how the graphs of ff((xx) and g() and g(xx)  are related.)  are related.

To graph both equations on theTo graph both equations on the
same axis, letsame axis, let yy == ff((xx) and) and yy == gg((xx).).

( )f x x ( )  g x x

x ff((xx) = |) = |xx|| gg((xx) =) = --||xx||
-2 2 -2

-1 1 -1

0 0 0

1 1 -1

2 2 -2

The effect of multiplying aThe effect of multiplying a
function byfunction by --11 is a reflectionis a reflection
over theover the xx--axis.axis.

3.2: Families of Graphs3.2: Families of Graphs

TranslationsTranslations
• When a constant is addedadded or subtractedsubtracted from a parent

function, the result would be a translation horizontally or
vertically.

•• LetLet gg((xx)) be the transformation ofbe the transformation of ff((xx)) atat ((hh,, kk))

 ( )g x f x h k  
kk > 0   up> 0   up kk unitsunits
kk < 0   down< 0   down kk unitsunits

hh > 0   right> 0   right hh unitsunits
hh < 0   left< 0   left hh unitsunits

Watch out forWatch out for
the SIGN!the SIGN!

3.2: Families of Graphs3.2: Families of Graphs

ExEx)) Name the parent function, describe the given function how it isName the parent function, describe the given function how it is
related to the parent function, then sketch the graph.related to the parent function, then sketch the graph.

 ( )g x f x h k  
kk > 0   up> 0   up kk unitsunits
kk < 0   down< 0   down kk unitsunits

hh > 0   right> 0   right hh unitsunits
hh < 0   left< 0   left hh unitsunits

Watch out forWatch out for
the SIGN!the SIGN!

( ) 2g x x 

Parent function:Parent function:

( )f x x

( )f x x

g( ) 2x x 

UP 2 units

3.2: Families of Graphs3.2: Families of Graphs

ExEx)) Name the parent function, describe the given function how it isName the parent function, describe the given function how it is
related to the parent function, then sketch the graph.related to the parent function, then sketch the graph.

 ( )g x f x h k  
kk > 0   up> 0   up kk unitsunits
kk < 0   down< 0   down kk unitsunits

hh > 0   right> 0   right hh unitsunits
hh < 0   left< 0   left hh unitsunits

Watch out forWatch out for
the SIGN!the SIGN!

( ) ( )22 3g x x  

Parent function:Parent function:

( ) 2f x x
( ) 2f x x

g( ) ( )22 3x x  

RIGHT 2 units

UP 3 units

3.2: Families of Graphs3.2: Families of Graphs

Given Function Parent Function Description

ExEx)) Name the parent function,  then describe the given function how it isName the parent function,  then describe the given function how it is
related to the parent function.related to the parent function.

( ) ( )34 5g x x  

( ) ( )24 3g x x  

( ) 2 5g x x  

( ) 2 6g x x  

( ) ( )31 8g x x  

( ) ( )23 7g x x  

( )
3

5
4

x
g x

x
 


3.2: Families of Graphs3.2: Families of Graphs
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ExEx)) Use the parent function to sketch the graph of each function.Use the parent function to sketch the graph of each function.
NOTE:NOTE: While graphing calculators can do the graph for you, YOUWhile graphing calculators can do the graph for you, YOU
HAVE to know how to graph manually (no need to setup a table, justHAVE to know how to graph manually (no need to setup a table, just
know the graphs of the parent functions and the transformationknow the graphs of the parent functions and the transformation
rules).rules).

) ( ) ( )

) ( ) ( )

) ( )

) ( )

2

3

1  3 4

2  4 5

3  4 3

4  3 2

g x x

g x x

g x x

g x x

  

  

  

  

3.2: Families of Graphs3.2: Families of Graphs
ExEx)) Use the parent function to sketch the graph of each function.Use the parent function to sketch the graph of each function.

NOTE:NOTE: While graphing calculators can do the graph for you, YOUWhile graphing calculators can do the graph for you, YOU
HAVE to know how to graph manually (no need to setup a table, justHAVE to know how to graph manually (no need to setup a table, just
know the graphs of the parent functions and the transformationknow the graphs of the parent functions and the transformation
rules).rules).

) ( ) ( )21  3 4g x x  

3.2: Families of Graphs3.2: Families of Graphs

ExEx)) Use the parent function to sketch the graph of each function.Use the parent function to sketch the graph of each function.
NOTE:NOTE: While graphing calculators can do the graph for you, YOUWhile graphing calculators can do the graph for you, YOU
HAVE to know how to graph manually (no need to setup a table, justHAVE to know how to graph manually (no need to setup a table, just
know the graphs of the parent functions and the transformationknow the graphs of the parent functions and the transformation
rules).rules).

3.2: Families of Graphs3.2: Families of Graphs

) ( ) ( )32  4 5g x x  

ExEx)) Use the parent function to sketch the graph of each function.Use the parent function to sketch the graph of each function.
NOTE:NOTE: While graphing calculators can do the graph for you, YOUWhile graphing calculators can do the graph for you, YOU
HAVE to know how to graph manually (no need to setup a table, justHAVE to know how to graph manually (no need to setup a table, just
know the graphs of the parent functions and the transformationknow the graphs of the parent functions and the transformation
rules).rules).

3.2: Families of Graphs3.2: Families of Graphs

) ( )3  4 3g x x  

ExEx)) Use the parent function to sketch the graph of each function.Use the parent function to sketch the graph of each function.
NOTE:NOTE: While graphing calculators can do the graph for you, YOUWhile graphing calculators can do the graph for you, YOU
HAVE to know how to graph manually (no need to setup a table, justHAVE to know how to graph manually (no need to setup a table, just
know the graphs of the parent functions and the transformationknow the graphs of the parent functions and the transformation
rules).rules).

3.2: Families of Graphs3.2: Families of Graphs

) ( )4  3 2g x x  

3.2: Families of Graphs3.2: Families of Graphs

 ( )g x af bx

|a||a| > 1          vertical stretch> 1          vertical stretch
by a factor ofby a factor of aa

00 < |a|< |a| < 1   vertical compression< 1   vertical compression
by a factor ofby a factor of aa

|b||b| > 1         horizontal compression> 1         horizontal compression
by a factor ofby a factor of 1/1/bb

00 < |b|< |b| < 1   horizontal stretch< 1   horizontal stretch
by a factor ofby a factor of 1/1/bb

Stretch/CompressionStretch/Compression
• A transformation that produces an image that is the same

shape as the original in which all distances on the coordinate
plane are stretch or compressed/shrinked by multiplying either
all x-coordinates or all y-coordinates by a factor.

•• LetLet gg((xx)) be the transformation ofbe the transformation of ff((xx))
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ExEx)) Graph the parent function and the given function onGraph the parent function and the given function on
the same axis. Describe how the graphs ofthe same axis. Describe how the graphs of ff((xx) and g() and g(xx))
are related.are related.

x ff((xx) = |) = |xx|| gg((xx) =2 |) =2 |xx||

-2 2 4

-1 1 2

0 0 0

1 1 1

2 2 2

The effect of multiplying a function byThe effect of multiplying a function by 22 isis
aa vertical stretch by a factor ofvertical stretch by a factor of 22..

3.2: Families of Graphs3.2: Families of Graphs

( )f x x

( ) 2g x x

( ) 2g x x

ExEx)) Graph the parent function and the given function onGraph the parent function and the given function on
the same axis. Describe how the graphs ofthe same axis. Describe how the graphs of ff((xx) and g() and g(xx))
are related.are related.

x ff((xx) = |) = |xx|| gg((xx) =0.25 |) =0.25 |xx||

-8 8 2

-4 4 1

0 0 0

4 4 1

8 8 2

The effect of multiplying a function byThe effect of multiplying a function by 0.250.25
is ais a vertical compression by a factor ofvertical compression by a factor of 0.250.25..

3.2: Families of Graphs3.2: Families of Graphs

( )f x x

( ) .0 25g x x

( ) .0 25g x x

ExEx)) Graph the parent function and the given function onGraph the parent function and the given function on
the same axis. Describe how the graphs ofthe same axis. Describe how the graphs of ff((xx) and g() and g(xx))
are related.are related.

x

0 0 0

1 1 2

4 2 4

9 3 6

The effect of multiplying a function byThe effect of multiplying a function by 22 isis
aa vertical stretch by a factor ofvertical stretch by a factor of 22..

3.2: Families of Graphs3.2: Families of Graphs

( )f x x
( ) 2g x x

( ) 2g x x

( )f x x ( ) 2g x x

ExEx)) Graph the parent function and the given function onGraph the parent function and the given function on
the same axis. Describe how the graphs ofthe same axis. Describe how the graphs of ff((xx) and g() and g(xx))
are related.are related.

x

0 0

1 2.45

4 4.90

9 7.35

The effect of multiplyingThe effect of multiplying xx byby 66 is ais a horizontalhorizontal
compression by a factor ofcompression by a factor of 1/61/6..

3.2: Families of Graphs3.2: Families of Graphs

( )f x x
) 6gx x

( ) 6g x x

( ) 6g x x

ExEx)) Graph the parent function and the given function onGraph the parent function and the given function on
the same axis. Describe how the graphs ofthe same axis. Describe how the graphs of ff((xx) and g() and g(xx))
are related.are related.

x

0 0

2 1

8 2

12 2.45

The effect of multiplyingThe effect of multiplying xx byby 0.50.5 is ais a
horizontal stretch by a factor ofhorizontal stretch by a factor of 22..

3.2: Families of Graphs3.2: Families of Graphs

( )f x x

) .0 5gx x

( ) .0 5g x x

( ) .0 5g x x

3.2: Families of Graphs3.2: Families of Graphs
Summary of TransformationsSummary of Transformations

 ( )g x af bx h k  
kk > 0   up> 0   up kk unitsunits
kk < 0   down< 0   down kk unitsunits

LetLet gg((xx)) be the transformation ofbe the transformation of ff((xx)) atat ((hh,, kk))

hh > 0   right> 0   right hh unitsunits
hh < 0   left< 0   left hh unitsunits

aa < 0         reflection over the< 0         reflection over the xx--axisaxis
|a||a| > 1> 1 vertical stretch by a factor ofvertical stretch by a factor of aa

00 < |a|< |a| < 1< 1 vertical compression by avertical compression by a
factor offactor of aa

bb < 0           reflection over the< 0           reflection over the yy--axisaxis
|b||b| > 1> 1 horizontal compression by a factor ofhorizontal compression by a factor of 1/1/bb

00 < |b|< |b| < 1< 1 horizontal stretch by a factor ofhorizontal stretch by a factor of 1/1/bb Watch out forWatch out for
the SIGN!the SIGN!
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3.2: Families of Graphs3.2: Families of Graphs 3.2: Families of Graphs3.2: Families of Graphs

3.2: Families of Graphs3.2: Families of Graphs 3.2: Families of Graphs3.2: Families of Graphs

Given Function Parent Function Description

1)

2)

3)

4)

5)

ExEx)) Name the parent function,  then describe the transformation.Name the parent function,  then describe the transformation.

( ) ( )32 3 2 5g x x   

( ) . ( )20 3 2 4 3g x x  

( ) .3 0 5 2 6g x x    

( )
2 4

2 6
3 5

g x x    

( ) ( . )25 0 4 3 7g x x  

3.2: Families of Graphs3.2: Families of Graphs


