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3.2: Families of Graphs

Family of graphs

* agroup of graphs that displays one or more
similar characteristics

Parent graph

« abasic graph that is transformed to create other
members in afamily of graphs.

Reflections and translations of the parent function
can affect the appearance of the graph. The
transformed graph may appear in adifferent
location but it will resemble the parent graph.
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Rational Function

Greatest Integer Function

Constant Function Linear Function Quadratic Function
| | / |

Quadratic Function

Constant Function Linear Function

Domain All real numbers All real numbers All real numbers
Range y = ¢ (constant) All real numbers y 20
Passesthru | c(constant) (0, 0) (0, 0)
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Cubic Function  Square Root Function Absolute Value Function

Cubic Function | Square Root Function | Absolute Value Function

Rational Function Greatest I nteger Function

Rational Function Greatest Integer Function

Domain All real numbers All real numbers All real numbers Domain x#0 All real numbers
Range All real numbers y 20 y =20 Range y#0 All integers
Passes (0,0) 0,0 0,0) Passes thru N/A (0, 0)
thru
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3.2: Families of Graphs

Reflections

* FHipsafigure over aline called the axis (or line) of
symmetry.

* Let g(x) be the transformation of f(x)

9(x) =—f(x) 9(x) = f(=x)
reflection over the x-axis reflection over they-axis
:?ule): »\ Y fy= i EZuIeS:

X Y) =0 (x,-y) XY = (X, Y)
\\| /4:
o/l x
I y

Ex) Graph f(x)=|x| andg(x)=-|x| on the same axis.
Describe how the graphs of f(x) and g(x) arerelated.

x fO) = x| g(x) = -Ix| o LIy
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Tograph both equationson the

sameaxis, lety = f(x) and y = g(x). Theeffect of multiplyinga

function by -1 isareflection
over the x-axis.

3.2: Families of Graphs

Trandations

» When a constant is added or subtracted from a parent
function, the result would be a translation horizontally or
vertically.

* Let g(x) be the transformation of f(x) at (h, k)

g(x) = f (x-h)+k
I-I:{>k>0 up K units

k<0 down Kk units

h>0 right h units
h<0 left hunits

3.2: Families of Graphs
g(x)=f (x~h)+k
|-|_->k>0 up k units

atch out for k<0 down k units

the SIGN! >0 right h units
h<0 left hunits

Ex) Name the parent function, describe the given function how it is
related to the parent function, then sketch thegraph
g(x) \/_ (x):«/;+2
4 f(x) =X

44

Parent fury fon: 3 7//////
f(x)= : i
£

UP 2 units ) __.':
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3.2: Families of Graphs

g(x)=f (x-h)+k

k>0 upkunits

atch out for k<0 down k units
the SIGN! >0 right h units
h<0 left hunits

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

g(x) = (x-2)?+3
sl

RIGHT 2 units

i i
UP 3 units bﬂ?l:.‘-!:\.".|!i\‘l‘>s.‘i': FEF I FEEEREEERE

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

Given Function = Parent Function Description

g(x) = (x+4)>-5

g0 =(x-4)%+3

g(x)=vx+2+5

g(x)=|x+2/-6

g(x)=(x-1)°-8

g(x):(x+3)2+7

3x
=——-5
9t X+4
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3.2: Families of Graphs

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

1) g(x) =(x—3)%+4
29 =(x+4°-5
3 g(x)=vx—-4-3

4 g(x)=|x+3+2

3.2: Families of Graphs

Ex) Use the parent function to sketch the graph of each function.

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

D g0)=(x-3>+4

3.2: Families of Graphs

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

2 g0 =(x+4°-5

3.2: Families of Graphs

Ex) Use the parent function to sketch the graph of each function.

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

3 g(x)=vx—4-3

3.2: Families of Graphs

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

4) g(¥)=|x+3+2

3.2: Families of Graphs

laj>1 vertical stretch

Stretch/Compression

 Atransformation that produces an image that is the same

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

* Let g(x) be the transformation of f(x)

g(x) =,af (%
|| > 1 horizontal compression

by afactor of 1/b
0<|b|<1 horizontal stretch

by afactor of 1/b
by afactor of a

O<|Jaj<1 vertical compression

by afactor of a
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3.2: Families of Graphs

Ex) Graph the parent function and the given function on
the same axis. Describe how the graphs of f(x) and g(x)
arerelated. g(x)=2x

x 1) =Xl o) =2Ix] ! 4 900 =2

2] 2 4 o l
1 1 2 L fe0=x c
ol o 0 | o
1 1 1 A
2 2 2 X
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Theeffect of multiplyinga function by 2 is
avertical stretch by a factor of 2.

x| 1(x) = x| g(x)=0.25x|

Ex) Graph the parent function and the given function on
the same axis. Describe how the graphs of f(x) and g(x)
arerelated. g(x)=0.25/X|

8| 8 2 o
4| a4 1 FHCOS
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% 2} g(x)=0.25|x|

Theeffect of multiplyinga function by 0.25
isa vertical compression by a factor of 0.25.

3.2: Families of Graphs

3.2: Families of Graphs

Ex) Graph the parent function and the given function on
the same axis. Describe how the graphs of f(x) and g(x)
arerelated. g(x)=2/x

i o}
_ o "

g(x)=2Vx
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WIN |~ |O
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Theeffect of multiplyingafunction by 2is
avertical stretch by a factor of 2.

Ex) Graph the parent function and the given function on
the same axis. Describe how the graphs of f(x) and g(x)
arerelated. g(x)=v6x
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gx) =/6x

AR R

Theeffect of multiplying X by 6 is a horizontal
compression by a factor of 1/6.

3.2: Families of Graphs

3.2: Families of Graphs

Ex) Graph the parent function and the given function on
the same axis. Describe how the graphs of f(x) and g(x)
arerelated. g(x)=05x

+
;
0 0 j[ f(x) =X
2 1 2
3 2 1 gx) =+/0.5x
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Theeffect of multiplyingx by 0.5isa
horizontal stretch by a factor of 2.

Summary of Transformations
Let g(x) bethe transformation of f(x) at (h, k)

b<0 reflection over they-axis
Ib]>1 horizontal compression by a factor of 1/b

Watch out for
the SIGN!

9(x) =a +K
/ ) |-I_‘:>k>0 up k units
a< reflection over the x-axis k<0 down Kk units

laj>1 vertical stretch by a factor of a|
0<|a] <1 vertical compression by a h>0 right hunits
factor of a h<0 left hunits

0<|b|<1 horizontal stretch by a factor of 1/b
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3.2: Families of Graphs 3

2 Families of Graphs

I Frobi, . it eael
Find the function that i< finzlly graphed after the following three ransformations 1 d : I|‘ —r+l Loy fef + 2 .: '
are applied to the graph of y Xl I : h | % I1 v
L Shift left 2 umits L} ' s n w ¢ .
i 48 - 3
L Shift up 3 units. k f
S / N 7 TN
3 Relec: about the v-axis \ L / A .
L Shift left 2 units: Replice x by x + 2. vy =2 m 1 " 13 I m "
2 Shifl up 3 unils: Add 3 v=Ix=2+3 ‘.\ [ } ! W A
3. Refec: about the y-axis: Repiace x by —x y=|-x+2 +3 / [ N
- 3 : : [ TR F

of the 34 I (4,2)

3.2: Families of Graphs

20, 5h Ielt & unis

3.2: Families of Graphs

nis wikst Be on the graph o fia

3.2: Families of Graphs

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

Given Function Parent Function Description

1) g(x)=2(-3x-2)3+5

2) g(x)=03(2x+4)?-3
3) g(x)=-3J/-05x-2-6
4)

2| 4
X)=——|-—X+2/-6
9(x) 3‘ =

5) g(x) =5(0.4x +3)% +7
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