Absolute Value Functions

Student Lesson: Absolute Value Functions

TEKS:
a(5) Tools for algebraic thinking. Techniques for working with functions and
equations are essential in understanding underlying relationships. Students use a
variety of representations (concrete, pictorial, numerical, symbolic, graphical,
and verbal), tools, and technology (including, but not limited to, calculators
with graphing capabilities, data collection devices, and computers) to model
mathematical situations to solve meaningful problems.

a(6) Underlying mathematical processes. Many processes underlie all content areas
in mathematics. As they do mathematics, students continually use problem-
solving, language and communication, and reasoning (justification and proof) to
make connections within and outside mathematics. Students also use multiple
representations, technology, applications and modeling, and numerical fluency
in problem-solving contexts.

2A.1 Foundations for functions. The student uses properties and attributes of
functions and applies functions to problem situations.

2A.1A The student is expected to identify the mathematical domains and ranges of
functions and determine reasonable domain and range values for continuous and
discrete situations.

2A.1B The student is expected to collect and organize data, make and interpret
scatterplots, fit the graph of a function to the data, interpret the results, and
proceed to model, predict, and make decisions and critical judgments.

2A.2 Foundations for functions. The student understands the importance of the
skills required to manipulate symbols in order to solve problems and uses the
necessary algebraic skills required to simplify algebraic expressions and solve
equations and inequalities in problem situations.

2A.2A The student is expected to use tools including factoring and properties of
exponents to simplify expressions and to transform and solve equations.

2A.4 Algebra and geometry. The student connects algebraic and geometric
representations of functions.

2A.4A The student is expected to identify and sketch graphs of parent functions,
including linear (f{x) =x), quadratic (f{x) =x2), exponential (f{x) =a"), and

logarithmic (f{x) = log, x ) functions, absolute value of x (f(x) = |x ), square
root of x ((fix) =~/x ), and reciprocal ofx(f(x) = lj :
X

2A.4B The student is expected to extend parent functions with parameters such as a in
f{x) = a/x and describes the effects of the parameter changes on the graph of
parent functions.
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Objectives:

At the end of this student lesson, students will be able to:

e describe the absolute value parent function as a pair of linear functions with restricted
domain and

e identify, sketch, and describe the effects of parameter changes on the graph of the absolute
value parent function.

TAKS™ Objectives Supported:
While the Algebra II TEKS are not tested on TAKS, the concepts addressed in this lesson
reinforce the understanding of the following objectives.

e Objective 1: Functional Relationships

e Objective 2: Properties and Attributes of Functions

e Objective 10: Mathematical Processes and Mathematical Tools

Materials:
Prepare in Advance: Copies of participant pages, copies of The Fire Station Problem
Graphic Sheets taped together

Presenter Materials: Overhead graphing calculator

Per group: The Fire Station Problem Graphic Sheets taped together to
represent a street, chart paper

Per participant: Copy of participant pages, graphing calculator
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Engage
The Engage portion of the lesson is designed to provide students with a concrete connection to
the Explore phase of the lesson.

Facilitation Questions:

e There are many factors that affect the price of home insurance. “What do you think some of
the factors might be?”
Possible responses may include: the age of the home, the crime rate in the neighborhood,
the type of construction of the home, weather in the area, such as hurricanes, tornadoes,
flooding, a flood plain location, smoke alarm and security system, quality of the fire
department, quality of the police department, size of the home, value of the home, working
fire hydrants, location of the fire department, or distance to the nearest fire hydrant.

e If students do not mention the distance to a fire hydrant or fire station, ask,
“Do you think that the distance from your home to a fire station or fire hydrant would
matter?”
Hopefully, students will say that the distance does matter.

e “Why do you think it matters?”
Possible responses: The distance your home is from a fire station or fire hydrant may affect
the fire department’s response time. If the fire trucks can get water on the home faster,
there may be less damage for the insurance company to pay.

e How far do you think your home is from the fire station?
Responses may vary.
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Explore
The Explore portion of the lesson provides the student with an opportunity to explore concretely
the concept of absolute value functions.

At the end of the Explore phase, students should be able to describe an absolute value function as
two linear functions.

1. Distribute The Fire Station Problem and the graphics sheets.

2. Ask students to tape the graphics sheets together if you have not already done so.

3. Encourage students to answer the questions on The Fire Station Problem activity sheet.
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The Fire Station Problem
Answer Key

A fire station is located on Main Street and has buildings at every block to the right and to the
left. You will investigate the relationship between the address number on a building and its
distance in blocks from the fire station.

1. Complete the table below that relates the address of a building (x) with its distance in
blocks from the fire station (y).

Distance in Blocks
Address Number (x) from the Fire Station
v
800 4
900 3
1000 2
1100 1
1200 0
1300 1
1400 2
1500 3
1600 4

2. Which building is 2 blocks away from the fire station? Explain your answer.
There are two buildings that are 2 blocks from the fire station: the church and the ice cream
shop. The church is 2 blocks to the left of the fire station (as you look towards the fire
station), and the ice cream shop is 2 blocks to the right of the fire station.

3. If we send someone to the building that is 2 blocks away from the fire station, how will
she know that she has arrived at the correct place?
She will not know she has arrived at the correct place unless we tell her which direction to
walk, or we indicate whether the building is to the right or the left of the fire station.

4. How do we describe two numbers that represent the same distance from a location?
We describe them in terms of direction (north, south, east, west, 12 o’clock, 1 o’clock, etc.).
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Draw a scatterplot that represents the data in the table.
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Distance in Blocks from the Fire Station
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5. Make a scatterplot of your data using your graphing calculator. Describe your viewing
window.
Responses may vary. Possible answers are shown below.
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6. What function or functions might you use to describe the scatterplot?
Responses may vary. Two linear functions used together might describe the data. A quadratic
function does not describe the data.

7. Find two linear functions that pass through the data points. What process did you use
to find the equations of the lines?
The linear functions y = —0.01x+12 and y = 0.01x — 12 model the set of data. Students may
use the point-slope formula, the slope-intercept formula or the table.
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Work backward in the table from (1200, 0) to the point (0, b) on the positive y-axis, with the rate
of change: m =—1/100 or —0.01. The y-intercept is 12. So, one of the linear equations is
y=-0.0lx + 12.

x y

0 12
100 11
200 10
300 9
400 8
500 7
600 6
700 5
800 4
900 3
1000 2
1100 !
1200 0

Work backward in the table from (1200, 0) to the point (0, b) on the negative y-axis, with the rate
of change: m = 1/100 or 0.01. The y-intercept is —12. So, one of the linear equations is
y=0.0Ix—12.

x y

0 —12
100 11
200 —10
300 9
400 -8
500 —7
600 —6
700 =5
800 —4
900 -3
1000 2
1100 1
1200 0

8. Graph the equations on your calculator. How are the equations similar? How are they
different?
The equations are similar because they each have a constant rate of change. The absolute
value of the slopes of the equations is 0.01. The absolute value of the y-intercepts of the
equations is 12. The equations are different because the slope of one equation is —0.01 and
the slope of the other is 0.01. The y-intercept of one equation is 12 and the y-intercept of the
other is —12.
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9. If necessary adjust the window to clearly see the intersection of the two lines. What does
the intersection of these two lines represent?

WIHOO AMEL Flotz Flot:
amin=—4EaE LRl = Rl G b e o
Amax=2H0H wWeB.BlE-12
AEc 1 =200 =
Ymin= -2 wWy=
Ymax=5 wWE=
Yercl=1 “WE=
mrres=1 W=l

The intersection of the two lines represents the location of the fire station.

10. Where do the equations fit the graph of the data points? Where do the equations not fit

the graph of the data points?

The equations fit the data points above the x-axis. The equations do not fit the data points
below the y-axis. For x values larger than 1200 the equation y = 0.01x — 12 fits. For x values
smaller than 1200 the equation y = —0.01x + 12 fits.

11. How well do the linear functions model the data points?

Linear functions model the data points above the point of intersection well. Below the point
of intersection, the functions do not fit the data.
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Explain

The Explain portion of the lesson is directed by the teacher to allow the students to formalize
their understanding of the TEKS addressed in the lesson. Use the questions to elicit student
groups to share their responses.

At the end of the Explain phase, students should be able to communicate the characteristics of
the absolute value parent function.

1. Distribute Part 2: The Fire Station Problem to students. Ask them to work through the
activity. Actively monitor student groups, providing assistance as necessary.

2. Debrief Part 2: The Fire Station Problem.

3. Use a vocabulary organizer to describe and define the absolute value of a number and
the absolute value parent function.

4. Formalize:

) X, if x>0
The absolute value of a number is defined as |x| = _ .
—x, if x<0
o X, if x>0
The absolute value parent function is defined as f (x) = |x| = i .
—x,if x<0

Part 2: The Fire Station Problem
Answer Key

1. What is the domain and range of each of the linear functions that model the fire station
problem?
For both linear functions, the domain is all real numbers. The range is also all real numbers.

2. How do these domains and ranges compare to those of the data set?
For the data set, the domain is {800, 900, 1000, 1100, 1200, 1300, 1400, 1500, 1600, 1700,
1800} and the range is {0, 1, 2, 3, 4}.

The function y = —0.01x + 12 that models the left side of the data contains the data points
(800, 4), (900, 3), (1000, 2), (1100, 1), and (1200, 0). The function y = 0.01x — 12 that
models the right side of the data contains the data points (1200, 0), (1300, 1), (1400, 2),
(1500, 3), and (1600, 4).

3. How do the equations compare?
The equations are opposites of each other.
One of the equations is y = 0.01(x — 1200) or, y = 0.01x —12; the other equation is
y==0.01(x—1200) or, y =—-0.01x + 12.
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4. At what point do the graphs of the equations intersect?
The lines intersect at (1200, 0).

5. Which parts of the graphs of the lines model our data set? Which parts do not? Why?
The graphs of the lines above the x-axis model our data points. The parts of the graphs below
the x-axis do not model our data points. The lines that model our data have restricted
domains.

6. What happens when you graph the linear functions over the given domain? Sketch and
describe your resulting graph. Why do you think this happens?

WIMHOOL AME Flotz Flot:
amin=-48E wWIBRC L HLE+F1IZ20 A0
Amax=2000 Al 12D
mec =28 wWWeBC.AlR-122-0K
Ymin=-2 F126@ 0
Ymax=5 W r=
Y=cl=1 wy=
mres=1 ~H o=l

The inequalities x < 1200 and x > 1200 are Boolean operators that return values of 1 when

they are true and 0 when they are false. When the inequalities are false, the denominators of
Y1 or Y2 become 0. Since you cannot divide by 0, there is no point on the graph to plot. Thus,
the inequalities in the denominator help us to restrict graphically the domain of the function.

Numerically, when we consider the distance of a number from 0 on the number line, we call
that distance the absolute value of the number.

For example, |—7| =7, since —7 is 7 units to the left of 0. Similarly, |7| =7, since 7 is 7 units
to the right of 0.

7. The x-coordinates below represent locations on a number line. The y-coordinates
represent the distance that location is from 0. For the given x-values, use the number
line to find the corresponding y-values.

|
—_—
Wi~ ~|N|w|=

3
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8. Make a scatterplot of y versus x on your graphing calculator. Describe your window.
Sketch your scatterplot.

W T RO

N Amin=019.4
o } o amax=9,. 4
........ i S Ascl=1
Ymin= 6.2
YMmax=6. 2
Y=cl=1
mres=1

9. What is the shape of your scatterplot?
The shape is a “v.”

10. Find two linear functions that model this situation. Graph these functions.
y,=x and y,=-x

A Flatz Flok:
o B

Rl = s

o z=l

wy=

wHe=

wWE=

W=

11. Restrict the domain so that the model is an even better fit. Graph the restricted
functions.

AME Flokz Flok:
N EEACHEEA D
SRl = Rl g G
wMHr=
wHy=
wHe=
“Ne=
wMe=

12. Now try y, = |x| using the trace bubble. How does this function compare to the two
linear functions?

ALl Flotz Flot:
~NW1BRACEEAD
“NWeBEsCRAED
N zBabs (D
~Wy=
~Ne=
“NE=
MW=

The equation Yy, has the same graph as the restricted linear functions.
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13. This is a new parent function to add to your list of parent functions. With which other
parent functions are you familiar?
Responses may vary. The linear parent function, y = x, and the quadratic parent function,
y =X, are two possible parent functions with which students may be familiar.

14. What is the parent function for absolute value?
The parent function is f(x) = |x|.

15. What are the characteristics of absolute value functions?
Absolute value functions graph in the shape of a “v.” The slope of the left side of the graph is
the opposite of the slope of the right side of the graph. The graph has line symmetry. The
absolute value parent function is produced by reflecting the part of the graph of y = x to the
left of x = 0 above the x-axis.

Maximizing Algebra Il Performance 368
Student Lesson: Absolute Value Functions



Absolute Value Functions

Elaborate
The Elaborate portion of the lesson provides the student with an opportunity to investigate
concretely and apply the concept of transformations on the absolute value parent function.

At the end of the Elaborate phase students should be able to describe the graphs of
transformations to the absolute value function.

Investigating Absolute Value Functions

1. Enter the following absolute value functions into the graphing calculator.

Flakl Flatz Flok:
/1 Babs{x)
wWeBZ2absosa
wWrE3absosd
WuyBdabhsosa
~WeBSabsosa
~NeE=
o=

a. Sketch all five graphs on the grid below.

b. What do you notice about the graph as the multiplier increases?
The graph gets steeper or has a vertical stretch.

¢. What do you notice about the values in the table feature of the graphing calculator?

“ Y9 Ve i ' Yz # Yy Yy
=3 = b -F = ] B = 1z
"z c Y - c [ =z c B
I:'l:l. 1 E I;:I. 1 3 I:'li i 3
i F_*& i F_iﬁ i F_N-l
c c y c c [ c < 2]
= x b = = a = = iz
Yi=1 Yi=1 Yi=1
i & iE The y-values are increased by the same scale factor as the
] = it . . .
- z in multiplier of the parent function.
-1 1 £
0 1]
i F-FS
c < 10
I = iE
Yi1=1
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2. Enter the following absolute value functions into the graphing calculator.

Flatl Flokz Flot:
“1BabsE
~WeBlo2abs s
~WEBlo3abs s
~WuBlodabhsoE
~WeB1-SakbscE
~e=0
MW=

a. Sketch all five graphs on the grid below.

b. What happens to each graph as the multiplier decreases, but remains positive?
The graph gets flatter or has a vertical compression.

c¢. Examine the tables of the five functions. What do you notice?

! N Ve bl N i & N il
-z K i1kt "3 = i -2 k; -
"= c i "2 c 1111 "2 c N
I:'I:I. i ;:lE I:'I:I. 1 i:l33333 I:'I:I. i i:lEE
i F-t5 i F-t33333 i F--P.EE
c c : | c c 111 c c 5
K z 1kt = = i K K S5
Y1=1 Y1=1 Y1=1
! N Ve
= 3 = The y-values are decreased by the same scale factor as the
'E E :g multiplier of the parent function.
i i
i Il;'-v.z
c c 4
K z .b
Y1=1
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3. Enter the following absolute value functions in the graphing calculator.

Flati Flotz Flot:
“YiBabs
wwWeB -akbs s
wwW B -Jabs
w~wWyB-1s2akbsC R
w~wWeB-1-5akbs R
“WE=
W=

a. Sketch all five graphs on the grid below.

b. How does the negative multiplier appear to affect the parent function y = |x| ?

The graphs are reflected across the x-axis and the multiplier continues to dilate the
graph.

4. Enter the following absolute value functions in the graphing calculator.

Flatl Flotz Flot:
“18abs s
~NWexBabsCaa+1
~WrBabsC R +3
~WuyBabsisa—-1
~WeBabs R -3
“NE=

MW=

a. Sketch all five graphs on the grid below.
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b. What do you notice about these functions?

They have been shifted vertically up or down. The amount of the shift depends on the
number added to or subtracted from the absolute value function.

5. Enter the following absolute value functions in the graphing calculator.

Flatl Flotz Flot:
“i1Babssa
~WeBabsix—-12
~WrxBRabs(R—-22
~WyBabs(s—-52
~WeBabsR-7a
~WE=

W=

a. Sketch all five graphs on the grid below.

c¢. What do you notice about these functions?

They have been shifted to the right. The amount of the shift depends on the number inside
the parentheses.

6. Enter the following absolute value functions in the graphing calculator.

Flatl Flotz Flot:
“18abs s
~NWerBabsCs+]1 0
~NrxBabsOR+20
~WuyBabsCs+50
~NWeBabsOs+7
“NE=

MW=
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a. Sketch all five graphs on the grid below.

b. What happens to each graph as the number being added to x increases?

The graph is shifted further to the left.

the graphing calculator.

7. Sketch a prediction of the graph of y = 4|x— 2| , and then check your prediction with

a. How does your prediction compare with the actual graph of y = 4|x - 2| ?

Responses may vary.

b. Look at the graph of the absolute value function shown below. Based on the
observations you have made in this activity, predict the equation of the graph.

W I HOOL
Amin= -5
Aamax=2
Ascl=1
Ymin= -2
Ymax=3
Ve l=1
“res=0l

Responses may vary. A sample prediction is y = 7|x +3 |

¢. Graph the equation of the line you predicted, using the window. How does your

prediction compare to the actual graph?
Responses may vary.
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8. Verbally describe the graphs of the functions below as compared to the graph of the

parent function y = |x|.

a) y=4[x

vertical stretch of 4

9] y:7h—ﬂ

vertical stretch of 7 and

1
b) y =§|x|

. , 1
vertical compression of 3

d) y:|x|+9

vertical shift of 9 units up

a horizontal shift 8 units to the right

e) y=|x+9|

horizontal shift 9 units to the left

f) y=-2x]-3

vertical stretch of -2 units (reflects

down) and a vertical shift down of 3

units

9. Using what you know about the transformations you just made and the transformations
made to a quadratic function, write a general form for transformations to the absolute

value parent function.
y=a |x - h| +k

Questions 10-12 refer to The Fire Station Problem.

10. Think back to The Fire Station Problem and the equations we wrote to represent the
data. How can we replace the two linear functions that model our data with one

absolute value function?

We can take our original functions, y = 0.01(x — 1200) and y = —0.01(x — 1200), rewrite the
second function to be y = 0.01[—(x — 1200)], and combine the first and last functions into

one absolute value function y =0.01 |x -1 200| to describe the entire set of data.

11. Verify your conjecture by graphing the absolute value function over a scatterplot of the
Fire Station data. Sketch your graph.

AME Flotz Flot:
~%'1 =1
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12. How does this function remedy domain restrictions we encountered by using two linear
functions?
The absolute value function combines the “best attributes” of both linear functions by
reflecting a portion of the linear function with a positive slope. The portion of the line to the
left of the intersection point (h, k) is reflected vertically across the line y = k. The resulting
shape is the v-shape of the absolute value parent function.
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Evaluate

The Evaluate portion of the lesson provides the student with an opportunity to demonstrate his or
her understanding of the TEKS addressed in this lesson.

Materials Needed

Student copies of Soda Can Performance Assessment
Graphing calculators

Chart paper

markers

Duration: 30 — 45 minutes

Provide each student with a copy of the Soda Can Performance Assessment and a graphing
calculator. Give students 15 — 20 minutes to work on the performance assessment
independently. After the time limit is up, students work in groups of 4 and come to a consensus
about the solutions. Each group must present a common solution on chart paper or individual
students may turn in solutions.
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Soda Cans
Performance Assessment

Soda cans move along a conveyor belt at a constant rate. When each can reaches the center of
the belt, it is filled with soda. Each can has a diameter of 4 inches at the base. The first can on
the left represents can # 1 and the can at the right represents can # 15. Relate the can number, x,

and its distance from the filling spout, y, three different ways.

Table Function Graph
Distance y=4|x— 8
Can # from filling
(x) spout
0)
1 28
2 24
3 20
4 16
5 12
6 8
7 4
8 0
9 4
10 8
11 12
12 16
13 20
14 24
15 28

How would the graph and function change if the cans were 6 inches wide at the base and the
conveyor belt held 21 bottles? y = 6|x — 11|
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Activity Page for The Fire Station Problem

Cut along dotted line

Bawvber
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Cut along dotted line

%clas

Hamburgers Hof Doss

— — — — — — — — — — — — — — — — — — — —
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The Fire Station Problem

A fire station is located on Main Street and has buildings at every block to the right and
to the left. You will investigate the relationship between the address number on a
building and its distance in blocks from the fire station.

1. Complete the table below that relates the address of a building (x) with its distance
in blocks from the fire station (y).

Distance in Blocks
Address Number (x) from the Fire Station

(8%)

800

900

1000

1100

1200

1300

1400

1500

1600

2. Which building is 2 blocks away from the fire station? Explain your answer.

3. If we send someone to the building that is 2 blocks away from the fire station, how
will she know that she has arrived at the correct place?

4. How do we describe two numbers that represent the same distance from a location?
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5. Draw a scatterplot that represents the data in the table.

Distance in Blocks from the Fire Station

400 800 1200 1600 2000
Address Number

6. Make a scatterplot of your data using your graphing calculator. Describe your
viewing window.

L1 Lz Lz 3| (WIMDOW
____________ ] amin=
AMax=
nEC]l=
Ymin=
Ymax=
Ve l=
Lzi{i= o T —

7. What function or functions might you use to describe the scatterplot?

8. Find two linear functions that pass through the data points. What process did you
use to find the equations of the lines?
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9. Graph the equations on your calculator. How are the equations similar? How are
they different?

10.If necessary adjust the window to clearly see the intersection of the two lines. What

does the intersection of these two lines represent?

Lz

kS

Lz(11=

I IR0
AaMmln=
A=
HEC]=
Ymin=
Ymax=
Ve l=
ArEs=

11.Where do the equations fit the graph of the data points? Where do the equations not
fit the graph of the data points?

12.How well do the linear functions model the data points?
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Part 2: The Fire Station Problem

1. What is the domain and range of each of the linear functions that model the fire
station problem?

2. How do these domains and ranges compare to those of the data set?

3. How do the equations compare?

4. At what point do the graphs of the equations intersect?

5. Which parts of the graphs of the lines model our data set? Which parts do not?
Why?
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6. What happens when you graph the linear functions over the given domain? Sketch
and describe your resulting graph. Why do you think this happens?

W I HOOL
Aamiln= 4606
Aamax=2EEE
Asc =280
Ymin= -2
Ymax=5
Ve l=1
mres=1

A Flatz Flotb:
wWABC - ELE+F1Z20 A
w1 Z2EE D
wWWrECLBElE=-120708
126807
W=
wWy=
o=l

Numerically, when we consider the distance of a number from 0 on the number line, we
call that distance the absolute value of the number.

For example, |-7| =7, since =7 is 7 units to the left of 0. Similarly, |7|=7, since 7 is 7
units to the right of 0.

7. The x-coordinates below represent locations on a number line. The y-coordinates
represent the distance that location is from 0. For the given x-values, use the
number line to find the corresponding y-values.

X y < | | | | | |
-~

\ 4
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8. Make a scatterplot of y versus x on your graphing calculator. Describe your window.
Sketch your scatterplot.

9. What is the shape of your scatterplot?

10.Find two linear functions that model this situation. Graph these functions.

11.Restrict the domain so that the model is an even better fit. Graph the restricted
functions.

12.Now try y, = |x| using the trace bubble. How does this function compare to the two
linear functions?
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13.This is a new parent function to add to your list of parent functions. With which other
parent functions are you familiar?

14.What is the parent function for absolute value?

15.What are some characteristics of absolute value functions?

Maximizing Algebra Il Performance 387
Student Lesson: Absolute Value Functions



Absolute Value Functions

Investigating Absolute Value Functions

1. Enter the following absolute value functions into the graphing calculator.

Flotl Flotz Flot:
“WiBabs (kK
~NWrB2abhs iR
~NxB3abhs iR
~WyBdabhs (s
~NeBSakbhs iR
~WE=

M=

a. Sketch all five graphs on the grid below.

b. What do you notice about the graph as the multiplier increases?

c. What do you notice about the values in the table feature of the graphing
calculator?
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2. Enter the following absolute value functions into the graphing calculator.

Flati Flotz Flot:
“YYi1Babs(x)
~WeBlo2akhsl s
Bl A3akbhsl R
~WyBlsdabhsis
~WeEBLASakhslsl
~+5=0

M=

a. Sketch all five graphs on the grid below.

b. What happens to each graph as the multiplier decreases, but remains positive?

c. Examine the tables of the five functions. What do you notice?
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3. Enter the following absolute value functions in the graphing calculator.

Flati Flokz Flob:
“YiBabs (D
wwWeB -akbsiEd
wwWrxB -Jabs (D
w~wWyB-1-s2akbs iR
w~wWeEB-1-5akbhs R
“WE=

W=

a. Sketch all five graphs on the grid below.

b. How does the negative multiplier appear to affect the parent function y = |x| ?

4. Enter the following absolute value functions in the graphing calculator.

Flati Flokz Flot:
“YiBabs )
~WrBabsiRr+1
~WrxBabs R +3
~WyBabsixr—-1
~WeBabhs R -3
“WE=

M=

a. Sketch all five graphs on the grid below.
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b. What do you notice about these functions?

5. Enter the following absolute value functions in the graphing calculator.

Flakl Flotz Flotz
“iEabsC s
~WerBabsix—-12
wWrxRabsCx—-22
~WyBabsC x-S0
w~WeBabhsCE-7 2
wWE=

W=

a. Sketch all five graphs on the grid below.

b. What do you notice about these functions?

6. Enter the following absolute value functions in the graphing calculator.

Flakl Flotz Flotz
“iBabs s
~WeBabsCcxs+l o
~WrxRabsos+2)
~WyBabsCs+S0
~NWeBabsOE+7
~NeE=

o=
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a. Sketch all five graphs on the grid below.

b. What happens to each graph as the number being added to x increases?

7. Sketch a prediction of the graph of y = 4|x—2| , and then check your prediction with
the graphing calculator.

a. How does your prediction compare with the actual graph of y =4|x-2|?

b. Look at the graph of the absolute value function shown below. Based on the
observations you have made in this activity, predict the equation of the graph.

W I HOOL
Amin= -5
Aamax=2
Ascl=1
Ymin= -2
Ymax=3
Ve l=1
“res=0l

c. Graph the equation of the line you predicted, using the window. How does your
prediction compare to the actual graph?
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8. Verbally describe the graphs of the functions below as compared to the graph of the
parent function y = |x|.

1
a) y=4|x b) y=§|x|
c) y=7|x-§ d) y=|x+9
e) y=[x+9 f) y =-2|x|-3

9. Using what you know about the transformations you just made and the
transformations made to a quadratic function, write a general form for
transformations to the absolute value parent function.

Questions 10-12 refer to The Fire Station Problem.

10.Think back to The Fire Station Problem and the equations we wrote to represent the
data. How can we replace the two linear functions that model our data with one
absolute value function?

11. Verify your conjecture by graphing the absolute value function over a scatterplot of
the Fire Station data. Sketch your graph.

12.How does this function remedy domain restrictions we encountered by using two
linear functions?
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Soda Cans
Performance Assessment

Soda cans move along a conveyor belt at a constant rate. When each can reaches the
center of the belt, it is filled with soda. Each can has a diameter of 4 inches at the base.
The first can on the left represents can # 1 and the can at the right represents can # 15.
Relate the can number, x, and its distance from the filling spout, y, three different ways.

Table Function Graph
Can Distance
Number from
(x) filling
spout
¥)

olrloInIZalo|o N ool s wiNa

How would the graph and function change if the cans were 6 inches wide at the base
and the conveyor belt held 21 bottles?
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