P

A ——

/itroductlon to Parent Functions

Most basic form (o numbers, + = etec.)
' CO@\CﬂCten’(s
A Hmust |eave cXporv:rr‘rS

Who uses this?

- LIS T oR——— . \

Oceanographers use transformations of parent functions to
approximate data sets such as wave height versus wind
speed. (See Example 3.)

Lesson Objective(s):

¢ Identify parent functions from graphs and
equations.

e Use parent functions to model real-world
data and make estimates for unknown
values.

Similar to the way that numbers are classified
into sets based on common characteristics,
functions can be classified into Ifamilies of
functions) Farent Function |the simplest
function with the defining characteristics of
the family. Functions in the same family are
transformations of their parent function.
._?ﬁ.‘g‘.&’ _ @\j X+2. bx, =ax- '7

Parent Functions e

Family Constant Linear Quadratic Cubic Square root
Rule 'y’:.". cl\, \:/: X ’Y:XQ Y:XB \’[:-JX-
1 some #
Graph *-'—E-"——*: <
horizo htal Y= mx.’.b P abola
line¥
Domain | (~c0,00) | (=0, 0) | (00,00 | (-00,00) [0, o)
Range C (‘“DO,OO) LO,OO) (“OO,OO) LO, OO)
i
Intersects ,
mesesl 09 | @9 | (©0) ©0) | (0

domain: left right  range: down, u.p
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EXAMPLE 1 |

e

Identifying Transformations of Parent Functions

Identify the parent function for g from its function rule. Then graph gon
your calculator and describe what transformation of the parent function

it represents.
A g(x)=x+5 S(X):: X linear function

vertical translation
up 5

"

Identify the parent function for g from its function rule. Then graph gon
your calculator and describe what transformation of the parent function

it represents.

B gx)=(x-3)? g (X)= X 2 quadrarﬁ'o function

A
horizontal frans|ation
rtsh-f 3
,f =
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It is often necessary to work with a set of data points like the ones represented by the
table at right.

X
Yy

With only the information in the table, it is impossible to know the exact behavior of
the data between and beyond the given points. However, a working knowledge of the

parent functions can allow you to sketch a curve to approximate those values not
found in the table.

————

; EXAMPLE 55,2‘:,‘3 S ——————— e P et e e e,

Identifying Parent Functions to Model Data Sets

Graph the data from the table. Describe the
parent function and the transformation that % z =
best approximates the data set. Y 2|8

quad ratic function AN ANA
Y: )(Q
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Consider the two data points (0, 0) and (1, 1) . If you plot them on a coordinate plane

you might very well think that they are part of a linear function. In fact they belong to
each of the parent functions below.

-

T —————
- -y -+ $ b

Ay 111

Remember that any parent function you use to approximate a set of data should
never be considered exact. However, these function approximations are often useful
for estimating unknown values.
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Oceanography Application

An oceanographer wants to determine

a model that can be used to estimate Wave Heiaht
wind speed based upon wave height. ave(meag
Graph the relationship from wave
height to wind speed and identify . 84 5
which parent function best describes 4 124 \J 134 L) 0.3
it. Then use the graph to estimate 6 15.2 ¢ 2.5 ' DO 3
the wave height when the wind speed 3 gt 3
is 10 knots. 8 17.5 \"LQ'?)_ 94)0‘
0.
10 19.6 ¢ +2.]

cubic function
&
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Name

Date

Class

Problem Solving

wUeM ntroduction to Parent Functions

Katy and Peter are wrlting a paper about the history and use of cell , .
phones. They make a graph of the data In the table. They want to ' '

determine the parent function for the graph.

Number of Subscribers
(mlllions)

Cell Phone Subscribers In
the United States
(estimated in millions)
1991 | 76| 1997 | 553
1992 | 11.0] 1998 | 69.2
1993 |- 16.0| 1999 | 86.0|
1994 | 24.1| 2000 |. 109.5
1995 | 33.8| 2001 | 128.4
1996 | 44.0 | 2002 | 140.8

y
4

. U.S. Cell Phone Subscribers

5

8

8

/ ;

S 8 8 8

/

o

A

o

»-x
4 6 8 10 12 14
Years Since 1990

1. Peter wants to compare the graph to the function fix)=7x+ 2. How
would the graph of fix) = 7x + 2 compare to its parent function
fix)=x?

Vertical transia
horizontal compression

+10N UpP
by a factor OF Fi

2

2. What is the value f{x) = 7x + 2 for 1996, when x = 6? Does that

x=lbo, 7()+2 = 44

t fit the araph? Try some other values of x for the function
bl o omd h? >< 3 FHewd =28

fix) = 7x + 2. How well do the results fit the range of the grap

no+ very well

2 @)1= 58

3. Katy wants to compare the graph to the function f{x) = 2 + 5. How
would the graph of fix) = x* + 5 compare to Its parent function
fix)=x*?

vertical +ranslation up 5

\ .
4. Find the value of fix) = x* + 5 for 1996, when x=6? Doesthat - (,  (,24 5= |
point fit the graph? Try some other values of x for the function. _ \)9 9 "
fix) = x* + 5. How well do the results fit the range of the graph? X= ) 3 +5S = "l

decen+

X:g' g’:‘Z*S:(OCﬁ

5. Which parent function and transformation best models these data?

quadratic function
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Date Class

Name

[tesson] Practice

WM Introduction to Parent Functions

Identify the parent function for h from Its function rule. Then graph h
on your calculator and describe what transformation of the parent

function It represents.

1. h(x)=Vx+4 2. hix)=(x-4 3. h(x) = 4x*

Graph the data from the table. Describe the parent function and the

transformation that best approximates the data set.
' s I 32
NIPEIEIEEE x| o |2 [ 18
- | 3 4
y |-9]|-2]|- 0 7 : y 0 1 2
\ ‘ ’,
3
4 40
1 .
40
94 8
-~y wan u-. . =
i x "
:ll't =8 54 -E: y 3 .0 8 0 ; B g
bt 3
.‘ - :
~g ‘—o—|0l ‘ﬂ‘\‘apl_la_ou “t:
P O S e A l-’ ?
v ™ = :

6. Compare the domain and the range for the parent quadi'atié: function to
the domain and the range for the parent linear function.

7. Compare the domain and the range for the | '
- parent squ B
to the domain and the range for the.parent cubic fun(:;tiz:?-rmt function
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