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Parent Functions and
Transformations
Unit 1 Lesson 5



Parent Functions and Transformations

Students will be able to:
ldentify the effect on the graph of replacing

f(x) by f(x) + k, kf (x), f(kx), and f(x + k)
for specific values of k (both positive and negative);
find the value of k given the graphs.
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Parent Functions and Transformations

Key Vocabulary:
Parent function
Transformation
Translation
Dilation
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Parent Functions and Transformations

A family of functions is a group of functions with
graphs that display one or more similar
characteristics.

The Parent Function is the simplest function with
the defining characteristics of the family.

Functions in the same family are transformations
of their parent functions.
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Parent Functions and Transformations

Family - Constant Function

Graph:

A

sV

Rule f(x)=c
Domain = (—oo, )
Range = [c]
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Parent Functions and Transformations

Family - Linear Function

Graph:

A

5+

Rule f(x)=x
Domain = (—oo, )
Range = (—o0, 00)
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Parent Functions and Transformations

Family - Quadratic Function

Graph:

\

A

/

51y

Rule f(x) = x?
Domain = (—o0, o)
Range = [0, o)
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Parent Functions and Transformations

Family - Cubic Function

Graph:

A

s 1y

Mh_

3

4 5

Rule f(x)=x3
Domain = (—o0, o)
Range = (—o0, )
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Parent Functions and Transformations

Family - Square Root Function

Graph:

A

sV

Rule f(x)=+/x
Domain = |0, «)
Range = [0, )
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Parent Functions and Transformations

Family - Reciprocal Function

Graph: s
Rule  f(x) =~

D =(—0o,0)U (0,)
. R=(-,0)U(0,%)

= N w H

Y, DY Gy Vgt V) [N
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Parent Functions and Transformations

Family - Absolut Value Function

Graph:

A
sV

2 3 4 5

Rule f(x) = |x|
(—x if x<0

| X=0 x if x>0
D = (—o0,0)
R = |0, o)
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Parent Functions and Transformations

Family - Greatest Integer Function

Graph:

A

5+

(0)

o

3

4 5

A 4

Rule f(x) = [x]
D = (—OO, OO)

R = All Integer
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Parent Functions and Transformations

Transformations

A change in the size or position of a figure or graph of
the function is called a transformation.

Rigid transformations change only the position of the
graph, leaving the size and shape unchanged.

Non rigid transformations distort the shape of the
graph.
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Parent Functions and Transformations

Rigid transformations

Vertical Translations

Appearance in Transformation of | Transformation of
Function Graph Point
f(x) - f(x) +a |
a units up (x,y) > (x,y+a)
fx) - f(x) —a a units down | (x,y) = (x,y — a)
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Parent Functions and Transformations

Rigid transformations

Horizontal Translations

Appearance in Transformation of | Transformation of
Function Graph Point
f(x) - f(x—b) b units right

(x,y) > (x+b,y)

f(x) > f(x+b) b units left (x,y) > (x—b,y)
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Parent Functions and Transformations

Rigid transformations

Reflections in x-axes

Appearance in Transformation of Transformation of
Function Graph Point
fx) » —f(x)
reflected in the x axis| (x,y) - (x,—y)
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Parent Functions and Transformations

Rigid transformations

Reflections in y-axes

Appearance in Transformation of Transformation of
Function Graph Point
f(x) - f(—x)
reflected in the y axis| (x,y) » (—x,y)
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Parent Functions and Transformations

Non rigid transformations

Vertical Dilations

Appearance in Transformation of Transformation of
Function Graph Point
f(x) - cf(x) expanded
c>1 vertically (x,y) = (x,cy)
f(x) - cf(x) compressed
0<c<1 vertically (x,y) = (x,cy)
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Parent Functions and Transformations

Non rigid transformations

Horizontal Dilations

Appearance in Transformation of Transformation of
Function Graph Point
f(x) - f(dx) compressed X
d>1 horizontally (x,y) - (E’y )
f(x) - f(dx) expanded X
0<d<1 horizontally (x,y) - (E’y )
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Parent Functions and Transformations

Sample Problem 1: Identify the parent function and describe the
transformations.

a. f(x)=(x—1)>
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Parent Functions and Transformations

Sample Problem 1: Identify the parent function and describe the
transformations.

a. f(x)=(x—1)>

Parent: f(x) = x?

Transformation: Translation 1 unit right
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Parent Functions and Transformations

Sample Problem 1: Identify the parent function and describe the
transformations.

b. f(x)=x3-5
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Parent Functions and Transformations

Sample Problem 1: Identify the parent function and describe the
transformations.

b. f(x)=x3-5

Parent : f(x) = x°

Transformation: Translation 5 units down
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Parent Functions and Transformations

Sample Problem 1: Identify the parent function and describe the
transformations.

c. f(x)=—|x+4]
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Parent Functions and Transformations

Sample Problem 1: Identify the parent function and describe the
transformations.

c. f(x)=—-|x+4]

Parent: f(x) = |x|

Transformation: Reflection in x-axis
Translation 4 units left
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Parent Functions and Transformations

Sample Problem 1: Identify the parent function and describe the
transformations.

d. f(x)=3x*+7

PreCalculusCoach.com



Parent Functions and Transformations

Sample Problem 1: Identify the parent function and describe the
transformations.

d. f(x)=3x*+7

Parent : f(x) = x?

Transformation: Expand vertically by a factor of 3
Translation 7 units up
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Parent Functions and Transformations

Sample Problem 2: Given the parent function and a
description of the transformation, write the equation of the
transformed function f(x) .

a. Quadratic - expanded horizontally by a factor of 2,
translated 7 units up.
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Parent Functions and Transformations

Sample Problem 2: Given the parent function and a
description of the transformation, write the equation of the
transformed function f(x) .

a. Quadratic - expanded horizontally by a factor of 2,
translated 7 units up.

f(x) = 1x2 + 7
2
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Parent Functions and Transformations

Sample Problem 2: Given the parent function and a
description of the transformation, write the equation of the
transformed function f(x) .

b. Cubic - reflected over the x axis
and translated 9 units down.
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Parent Functions and Transformations

Sample Problem 2: Given the parent function and a
description of the transformation, write the equation of the
transformed function f(x) .

b. Cubic - reflected over the x axis
and translated 9 units down.

fx)=—-x°-9
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Parent Functions and Transformations

Sample Problem 2: Given the parent function and a
description of the transformation, write the equation of the
transformed function f(x) .

c. Absolute value - translated 3 units up,
translated 8 units’ right.
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Parent Functions and Transformations

Sample Problem 2: Given the parent function and a
description of the transformation, write the equation of the
transformed function f(x) .

c. Absolute value - translated 3 units up,
translated 8 units right.

fx) =[x—-8]+3
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Parent Functions and Transformations

Sample Problem 2: Given the parent function and a
description of the transformation, write the equation of the
transformed function f(x) .

d. Reciprocal - translated 1 unit up.
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Parent Functions and Transformations

Sample Problem 2: Given the parent function and a
description of the transformation, write the equation of the
transformed function f(x) .

d. Reciprocal - translated 1 unit up.

1
f(x)=;+1
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Parent Functions and Transformations
Sample Problem 3: Use the graph of parent function to graph each
function. Find the domain and the range of the new function.

a. h(x) =2(x—3)2 -2

I PreCalculusCoach.com



Parent Functions and Transformations
Sample Problem 3: Use the graph of parent function to graph each
function. Find the domain and the range of the new function.

a. h(x) =2(x — 3)2 — 2 VY | J It

h(x)=2(x—-3)2-2 — Lo /

. 2 N

Parent function f(x) =x* — 1/ /
Transformation: REEENERERY RN

Compressed horizontally by a factor of 2
Translated 2 units down
Translated 3 units right

D = (—OO, OO) R = (_21 OO)

-5
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Parent Functions and Transformations
Sample Problem 3: Use the graph of parent function to graph each
function. Find the domain and the range of the new function.

b. h(x) =Vvx—5+3
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Parent Functions and Transformations

Sample Problem 3: Use the graph of parent function to graph each
function. Find the domain and the range of the new function.

b. h(x) =Vx—-5+3
h(x) =vx—-5+3 —

Parent function f(x) =+/x >

104

y

Transformation:
Translated 3 units up
Translated 5 units right E

.9 -8 -7-6-5-4-3-2 -1+ 1.2 3 4.5 6 -7 8 9

D = |5.00) R = (3, )
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Parent Functions and Transformations
Sample Problem 3: Use the graph of parent function to graph each
function. Find the domain and the range of the new function.

c. h(x)=—-|x+4|-1
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Parent Functions and Transformations

Sample Problem 3: Use the graph of parent function to graph each

function. Find the domain and the range of the new function.

c. h(x)=—-|x+4|—-1
h(x)=—-|x+4]—-1 —

A

6+7Y

Parent function f(x) = |x]

Transformation:
Reflected in the x axis
Translated 1 unit down
Translated 4 units left

D = (-0.0) R = (-0, —1]

\ Al

-5

6
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Parent Functions and Transformations

Transformations with Absolute Value

h(x) = |f(x)
This transformation reflects any portion of the graph
of f(x) that is below the x -axis so that it is above the

X -axis.
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Parent Functions and Transformations

Transformations with Absolute Value

h(x) = f(|x[)
This transformation results, in the portion of the
graph of f(x) that is to the left of the y-axis, being

replaced by a reflection of the portion to the right of
the y -axis.
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Parent Functions and Transformations

Sample Problem 4: Graph each function.

a. f(x)=x3>-2x Graph h(x)=|x3—2x
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Parent Functions and Transformations

Sample Problem 4: Graph each function.

. f(x) =x3—-2x Graph h(x)= x> — Zx‘

f(x)—x —2x — X

-5

I PreCalculusCoach.com



Parent Functions and Transformations

Sample Problem 4: Graph each function.

a. f(x)=x3—-2x Graph h(x)=|x3-2x

h(x) = |x3 —2x| —
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Parent Functions and Transformations

Sample Problem 4: Graph each function.

b. f(x) = Graph h(x) =

x—3 |lx — 3|
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Parent Functions and Transformations

Sample Problem 4: Graph each function.

b. f(x) = Graph h(x) =

x—3 |lx — 3|

1
flx) = —

X —3

i ' 1l ) ) 0
)] (] H w N =
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Parent Functions and Transformations

Sample Problem 4: Graph each function.

b. f(x) = Graph h(x) =

x—3 lx — 3

A
6+7Y

1 :
h(x)=|x_3| — 4

N
e ————
sl
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Parent Functions and Transformations

Graph a Piecewise-Defined Function
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Parent Functions and Transformations

Sample Problem 5: Graph each piecewise function.

—x3 ifx<0
Q@ f(x) =<3 if 0<x<1
2x% — 2 if x>1
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Parent Functions and Transformations

Sample Problem 5: Graph each piecewise function.

—x if x <0
Q@ f(x)=<3 if 0<x<1
[ 2x% — 2 _ifx>1
T
A/
1
1
4 3 2 1 1/ 2 3 4 g
[
/ -4
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Parent Functions and Transformations

Sample Problem 5: Graph each piecewise function.

3x? if x<-1
b. f(x) ={-2 if —1<x<2
|22 — 1] if x>2
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Parent Functions and Transformations

Sample Problem 5: Graph each piecewise function.

3x? if x<-1
b. f(x) ={-2 if —1<x<?2
xt—1 ifx>2

| Lo

L/

\o

V7

-10
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