questions.

L 2

1.Evaluate f(3) 4

2.What values of x solve the equation f(x) = 0?
X=-3x=7 i
3.For what values of x is f(x) increasing?

('°°t 2)

4 .For what values of x is f(x) decreasing?

| (2, o)
5.What is the domain and range of f(x)

D:R R:y<5

ey

Use the graph of the function y = f(x) which is shown below to answer the
questions.

1.Evaluate f(3)

2.What values of x solve the equation f(x) = 0?

-

3.For what values of x is f(x) increasing?

4.For what values of x is f(x) decreasing?

5.What is the domain and range of f(x)?




Introduction to Absolute Value Functions

Absolute Value unctuaps have the form f(x) =a|lx—c|+d and when graphed
will forma__>1aPe

graph which will have a minimum value when
a>0

) ) a
and will have a maximum value when

Example 1: The function f(x) = —|x — 1| + 3 is shown below. Use the graph to answer the

questions ,

a) The function is symmetric about the line ___ x =1

We call this line the XIS of symmetry (AOS) )
(1, 3) . (0, 2) ) '

b) Vertex: C) y-intercept:

c) The functlon has a mln/.ue of 2 3 at x = 1

d) Domain: Range: —

Example 2: Generate a table for the function f(x) = |x + 2| + 3 for the interval x = -6 to x = 2
and then answer the questions.

x -6 -5 -4 -3 -2 -1 0 1 2

fGl7 |6 |5 14131451617

a) The function is symmetric about the line x = -2 b) The vertexis (-2, 3)

C) y-intercept: (0: 5) d) The function has a max/‘ 3 atx = -2

3, o -co 3
e) Increasing interval (3, =) f) Decreasing interval (-, 3)

g) Domain: R h)Range_ Y = 3

Example 3: Determine whether the function will have a minimum or maximum, and then
find the axis of Symmetry, vertex, and y-intercept.

a) f(x)=2|3x—6|+2 . (x)—;—|2x+8|—2
Max w Min

pos: “X=2_ AOS: X =-4
Vertex: (2,2) Vertex:(-4, -2)
y-int: _ (0, 14) y-int: (0, -6)
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Example 4: If f(x) = 3|x + 3| — 2, find each of the following and then graphy“

a) Find the axis of symmetry and plot % =-3
b) Find the vertex and plot (-3, -2)

c) Use the value of “a” to plot the right side of the V-shape

A=3
d) Use symmetry to plot the left side of the V-shape

X

A\

7

B

e) The graph has ax value of -2atx = -3

Example 5: If f(x) = —%Ix — 2| + 3, find each of the following and then graph

a) Find the axis of symmetry and plot

X
]
N

b) Find the vertex and plot (2, 3)
’

c) Use the value of “a” to plot the right side of the V-shape

A=-1/2
d) Use symmetry to plot the left side of the V-shape

AY

Y x

e) The graph has a minlue of 3 atx= 2

Example 6: The number of shoppers in a store is modeled by the function below:

s(t) = —%lt — 288| + 144

where tis the time (in minutes) since the store opened at 10:00 A.M.

a) What is the greatest number of shoppers in the store?
Max Value: 144

b) At what time does the greatest number of shoppers occur?

288 minutes after opening at 10:00 or 2:48

Page 2 of 2
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Name

Exill Tickeb

1.Tell whether the function will have a minimum or a maximum

a) f(x) = -2|x - 5| + 7 b) g(x) = 3|x + 2| -4
Max Min

2. Iff(x) = |[x + 5] - 2, find each of the following

a) A0S: x=-5 b) Vertex: (-5, -2)

C) y-intercept d) The function has a min/maxof -2 __atx=__5
(0, 3)

Name

Exilb Tuckel

1.Tell whether the function will have a minimum or a maximum

a) f(x) =-2|x-5|+7 b)ag(x) =3|x+2| -4

2. If f(x) = |[x + 5] - 2, find each of the following

a) AOS: b) Vertex:

c) y-intercept d) The function has a min/max of at x =




Name Period

Introduction to Absolute Value

In 1 - 3, find the requested information and then graph

1. f) =|x—1|+2

pos: Xx=1

Vertex: (1; 2)

Value of a: 1

y-intercept: _(0, 3)

The function has a minimum value of 2 atx=_1

y.>2

Domain R f) Range:

2. f(x) =2|x+1|-3
AOS: x=-1

Vertex: :(-1' 3)

Value of a: 2 i X f

y-intercept: m V
The function has a minimum value of -3 atx = '1—
Domain ___R f)Range:_ Y >-3

3.f(0) = —>|x— 1| +4

aos: X=1 oy b
(1, 4) *
Vertex:: .

Value of a: ‘1/2

y-intercept: (0; 3-5)

The function has a maximum value of _ 4 atx=1

Domain _R f)Range:_ Y<4
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4. The table below shows some values of a quadratic functions. Use the values to answer the
questions.

X 0 1 2 3 4 5 6
f(x) -1 0 1 2 1 0 -1

a) What is the axis of symmetry? _ X = 3 b) What is the vertex? ‘ 3, 2’

c) What is the y-intercept? (0. -1) d) What is the maximum value? 2
e) Increasing interval ('°°r 3) f) Decreasing interval (3; °°)
g) What is the domain? R h) What is the range? y 5 2

5. Given f(x) = 2|x+ 1| — 3, find each of the following

a) What is the axis of symmetry? _ X = -1 b) What is the vertex? (-1, -3)

c) What is the y-intercept? (0; '1) d) What is the maximum value? -3

e) Increasing interval ('11 °°) f) Decreasing interval ('°°r '1)

R y>-3

g) What is the domain? h) What is the range?

5. A band’s new album is released. Weekly sales, (in thousands), increase steadily for a while
and then decrease according to the model s(t) = —2|t — 22| + 44 where t represents the time
in weeks.

a) In what week did their largest sales occur? Week 22

b) What were their sales for this week?

$44,000

Page 2 of 2 ©2023LevelUP Math
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Use the graph of g(x) shown below to answer the questions.

X=-1
a) g(x) is symmetric about the line
: {'11 2)
b) The vertex of g(x) is
-1
c) g(x) has a maximum value of atx =

d) What are the zeros of the function?

X=-5x=3
e) What is the domain of the function?

All Real Numbers
f) What is the range of the function?

y<2

ginl

Use the graph of g(x) shown below to answer the guestinns.

a) g(x) is symmetric about the line

b) The vertex of g(x) is

c) g(x) has a maximum value of atx =

d) What are the zeros of the function?

e) What is the domain of the function?

f) What is the range of the function?

LA

e
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Transformations of Absolute Value Functions |

| Student

|
Transformations can be applied to the parent graph f(x) = |x| just like any . Handout -|
other function by changing the values of a, b, ¢, and d in the function

f(x)=alb(x—c)|+d

Example 1: If f(x) = |x]| and g(x) = f(x) + 2 , determine what operations must be performed on x or

y, create a table for g(x), sketch, and then describe the transformation. . y
To obtain g(x), -
Add 2 to the y-values x |fx)] [ x o)
24| [a]6] . :
. 00 ol2 |
Transformation:
414 4 14
Up 2

Example 2: If f(x) = |x] and g(x) = f(x — 2) , determine what operations must be performed
on x or y, create a table for g(x), sketch, and then describe the transformation.

To obtain g(x),
Add 2 to the x-values x | f(x) X_|9x)
41 4 -2| 4
Transformation: Z Z _z 2
Right 2

Example 3: If If f(x) = |x| and g(x) = —f(x) ,and h(x) = f(—x), determine what operations
must be performed on x or y, create a table for g(x) and h(x), sketch, and then describe the
transformation. L

To obtain g(x), X )] x o) x [h(x)
Multiply y-valuesby -1 [-a| 4 ||-4]-4||-4] 4
To obtain h(x): 010 010 0]o]+ ]
414 1141-4]|l4]|4

Multiply x-values by -1

Transformations:
g(x) is a reflection across x-axis

H(x) is a reflection across the y-axis

And the same as original because
©2023LevelUP Math
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Example 4: If f(x) = |x| and g(x) = % f(x), determine what operations must be
performed on x or y, create a table for g(x), sketch, and then describe the transformation.

To obtain g(x), /
® Q] R :
. . ] x| f(x x |o(x N T
Multiply y-values by % a W =15 | : -
ool lo]q
Transformation: 414 s 2
Vertical Compression by a factor of (bfo) of /%

Example 5: If f(x) = |x|and h(x) = f(%x) , determine what operations must be
performed on x or y, create a table for g(x), sketch, and then describe the transformation.

To obtain h(x), - B
X [f)1] x |hX)| =N~ i
Multiply x-values by 2 ala|l8l2]. 3l
ololfo o] ]
Transformation: 414 8 4
Horizontal Stretch by a factor of 2

Example 6: An absolute value function, f, has a vertex of (6, -2). What would the new
vertex be if f is transformed according to the rules below?

a) gx)=f(x+5) b) g(x) = 2f(x) c) g(x) = f(2x)
’ - 51 ’ ’ 2 ’ 1/2 ,
Nev(vaeY'ze)? (x y) (ﬁevyv)VZte(:?((: y) (XNZ\)N?eliel: X y)

(11 '2) (6) '4) (31 '2)



Period 7,

If g(x) is obtained from f(x), describe the operations which must be performed on x or y
and then create a table of values for g(x). Finally, describe the transformation in words.

Name

1. f(x)=Ix|and g(x) = f(x —3) 2. f(x) = |x| and g(x) = 2f(x)

To obtain g(x), To obtain g(x),

Add 3 to the x-values Multiply the y-values by 2
x | f{x) X |ofx) x| flx) x |olx)
414 | 4] 4 44| |48
ofo] 3]0 olo][o]o
41474 44|48

De:m:rihe the transformation in words: Describe the transformation in words:

Right 3 Vert. Stretch bfo 2

Name__ e e Perlod_____ oo - St
Ticket

If g(x) is obtained from f(x), describe the operations which must be performed on x or y
and then create a table of values for g(x). Finally, describe the transformation in words.

1. fx)=Ix|and g(x) = f(x —3) 2. f(x) = |x|and g(x) = 2f (x)
To obtain g(x), To obtain g(x),
L e x [19] [ ol
0] 0 0 == ) iy I
a1 3 2 0|0 0
4 | 4 4
Describe the transformation in words: Describe the transformation in words:

———
£ 202 3 swelUIP Math



Name Date Period

m Transformations of Absolute Value Functions |

For 1-5, describe how to find the table values for g, complete the table and skej¢h.

Finally, describe the transformation. i)
\ /
1. If f(z) = |z| and g(z) = 3f(z), x | f00 X g(x) |/
to obtain g(x), multiply the —-- -4 | Y | 12 -
010 0 0
values by _3
4 | 4 4 12

Transformation:

Vert. Stretch bfo 3

2. If f(z) = |z| ondg(z) = f(z +3), X [ X g(x)

to obtain g(x), Subtracts from 4 | H -7 H

the -values

Transformation:

Left 3 Y4

3. If f(z) = |z| and g(z) = f(z) — 3

to obtain g(x), subtract 3 from 414 4 | 1 :

the y -values. 0 0 O -3
4 |4 4 | 1
Transformation:
Down 3
Yi
K
4. If f(z) = |z|and g(z) = 2f(z) X [f0O X | g

to obtain g(x), multiply the

y 2 olo|| oo - -

-values by

Transformation:

Vert. Stretch bfo 2

5. If f(z) = |z| and g(z) = f(z - 5) v« |F0d X | g0
to obtain g(x), Add 5 -4 d 1 4
X
to the values. 010 5 0
; 44 9 | 4
Tronsformation:

Right 5




L

Wanclly

Describe the operation which must occur on x or y and then describe the
transformation which occurs (up, down, left, right, etc)

1. g(x)=>5|x| 2. g(x)=|x-5| 3. g(x)=|x|+5
To obtain g(x), To obtain g(x), To obtain g(x),

Multiply y-values by 5 Add 5 to the x-values Add 5 to the y-values

Description of transformation: Description of transformation: Description of transformation:
V. Stretch bfo 5 Shift right 5 Shift Up 5

Describe the operation which must occur on x or y and then describe the
transformation which occurs (up, down, left, right, etc)

I g(x)=5]x| 2. glx)=|x-5 3 glx)=|x|+5

To obtain g(x), To obtain g(x), To obtain g(x),

Description of transformation: Description of transformation: Description of transformation:




Transformations of Absolute Value Functions Il

In today’s lesson, we will explore how we can use the properties of transformations to
sketch the graph of an absolute value equation and write an absolute value equation to

describe a given graph.

Example 1. Identify the transformations and graph the function:

f(x) = -2|x - 5| + 3

Since a = -2, the new graph will be reflected across

X stretched 2
the axis and vertically bfo

Because “c’ is 5, the graph will be shifted 5 units 18Nt

Because “d" is 3, the graph will be shifted 3 units Up

F

Y x

Example 2: Identify the transformations and graph the function:

azx)=3|lz+1| —6

Transformations: a = 3; V. Stretch by factor of 3

c=-1; Left 1

=-6 né

Vertex: (-1, -6)

Domain:_All Real Numbers Range._{y|y > -6}

A x

Example 3: |dentify the transformations and graph the function:

2
glz) = E-m+1|—3

a=2/3; V. Comp. bfo 2/3
Transformations:

c=-1; Left 1
d=-3;down3
Vertex: (-1, -3)
Domai: All Real Numbers Range: {yly>-3}

y‘

y‘



Example S: The graph of g(x) is graphed below. Describe the transformations on
f(x) = |x| required to obtain g(x) with a verbal description and then write an

equation to describe g(x).

Q)
Reflect across x-axis

_\[ Stretchhfo2
Right3—————

a=_=2, . c=_13 d=_20

Equation:

Gtxr =2 =3

9) Right 3

Lin 2
OpP=

g

Equation:

G(X) = |x-=3| +2

b) c)
Vert. Comp bfo 72 Reflect across x-axis
Left 2 icht 1
. ax)
Down 4 Up
X
v
glx)
Q= 14 c= 2 d= 4 a-= 1 i 1 d= 2
Equation: Equation:

BX=Tx=11+2

T EXEAIXF2-4

) Reflectacrossx-axis | —\-Compbfe-t/3—

Right3 Down 1
#0)
x| T~ 1
™~ T
g(xl/
0e2 .3 4.0 .13 .0 A
Equation: Equation:



Name Date Period

mTronsformotions of Absolute Value Functions |l

Give a verbal description of the transformation that was used to transform each of the
following from the function f(x) = |x|, state the vertex, and then graph.

1. fle)=]z—2|+3 2. f(x)=2|x+1| -3
Traonsformations: Transformations:
_Rt2,Up3 V. Stretch bfo 2
* Left 1; down 3 :
Vertex: _(2,3)
' (-1,-3)
Vertexo y

4. f@) = el +2
3. fz)=|z+3|—4

T " Transformations:
ransformations:
teft 3, down4 x . V. Comp bfo %2
Up2
Vertex; MR, v
('31 '4) (0, 2)
3 _ 2
O, flz)=Jlz+3|-: b f@)=—lz—1+4
|
Transformations: Transformations: B
V€ompbfos T = Reflect across x-axis &
Left 3 V.Comp bfo 2/5
Down 1 Right+—
’ Up 4
Vertex: ¥
(-3,-1) \ Vertex: (1,4)

7. An absolute value function, g(x), is obtained from f(x) = |x| by shifting f(x) dJown 5 and
right 3. Which equation could represent g(x)?

Afx)=|x+3|-5 B f(x) = 3|x| - 5 Cflx)=|x-3|-5

C

8. An absolute value function, g(x), is obtained by reflecting f(x) across the x-axis,
stretching f(x) bfo 2, and shifting f(x) left 1 and up 5.

@)=2|x+1|+5 B f(x)=2|x| +5 Cfx)=-2|x+1 +5

©2023LevelUPMath



Match each graph with its equation

9 _C 10. H 1. E 12. _1

G A D F
13. 4. 15. 16.

f(x) f(x)
N 71 ] N A

‘ i

(A f(x) =2|x+2| B f(x)=—|x]+2 C f(x)=—%|x+2J+3\

D f(x)=—2[x+2|+3 E f(x)=lx]+2 F f(x)=2|x+1|-3

G f(x)=|x—2] H fz)=1%lz+1]-3 | f(x)=|x—3|+2

\_




Name Period A

Transformations of Absolute Valve Functions 1l Tickst

1. The graph of g(x) is graphed below. Describe the transformations on f{x) = |x| required to obtain
g(x) with a verbal description and then write an equation to describe g(x).

Verbal Description of Transformations:
Reflect across x-axis
V. Stretch bfo 2
Right3
Up1l
Equation for g{x): gix) =-2|%3]+1 =
Name__ e D o Perlod_____ —— “' Bt
Transformations of Absolute Valve Funetions Il L.....

1. The graph of g(x) is graphed below. Describe the transformations on f(x) = |x| required to obtain
g(x) with a verbal description and then write an equation to describe g(x).

Verbal Description of Transformations: O I

Equation for g(x):

R
£ 202 3 swelLUIP Math



Name

Date

Period

Who Am 1?
Transformations of Absolute Value Functions

-

A 4

B

Clues

I've been tra rmed according to the
rule: g(x) = flx + 2)

I've been transformed according to the
rule: g(x) = f(xH -2

3.

I've been trangformed according to the
rule; glx) = f(x +#83) +1

3

A 4

I've been tranEprmed according to the
rule: glx) = -f(x + 2) + 3

I've been trangformed according to the
rule: glx) = f(

3

I've been traniormed accordingto the
rule: glx) = 2f(x +1) -3

I've been transformed according to the
rule: glx) = f(xF)

-

Y

I've been traﬁmed accordingto the
rule: glx)=0. 1-3

I've been transformed according to the
rule: g(x) =f(x - 3)+2

I've been transformed according to the

rule: g(x) = —f()BZ







Solving Absolute Valve Equations |

Example 1: Model each absolute value eguation with a visual representation
and then solve.

Equation | kM eaming Yisual Regresentaticn

=]

What numberfs] are 2 units
away from 07

|%] =3
{.'3; 3}

What numbers) are 4 w1 '—
urnts awny fram 17 .
{-3-, 5}

What numberfsl are 3 units ""'.E.. 2 S T, 2 o
okeay fram =27
'{_5: 1}

¥ =2 1 o

What numberfs! are - Disfan:glﬂ;’t:
-4 units owoy from 5?7 <
i he negative!

Formulating Absolute Value Equations
lx—=c|=d

//v -
Distance

Example 2: The graphs below represent the solutions to an absoiute value
equation. Write an absolute value equation that would produce the two solutions

Center

a::l -: T B I F 3 &8 B OB T f L~ - - :|I:= hJ -
Center =5 Dist; 3 Center: -6 Dist; 3
lx=5]|=13 Ix+6]=3

Cl —h

!_' EI.] -'!lq:l:l:

Center: 2.5 Dist: 3.5 Center -2 Dist: 4
Ix-25|=3.5 lx+ 2] =4




Solve Absolute Value Equations

i gy - | 3 -

£ —2x] =11 =40 Origing! Equatian

- - -

5 — 2#| = 11 Aewrite mthe farm | ax+ 4 = ¢

s—axne= 1l s =Ix=-11 Créaie T oguations in Eha form

2= -du = 16 w+bhze amd xe B3

n=-3 e Solve e K

Example 3: Solve each eguation below.

al —2i2r +3|+14=—16 b) §|—3x—3| =8
-2|2x + 3|=-30 |-3x-3|=24
|2% + 3| =15 Ix-3=24 -Ix-3=-24
x+3=15 2x+3=-15 A =27 3= -21
2x =12 2x= -18 i x&7
xX=6 Xx=-9 (-9, 7}
{-9, 6}

c}—3$|=—12 d)3—|c+4]=5
-lx+4]=2
|{x+1)/2|=4 [x+4|=-2
(x+1)/2=4  (x+1)/2=-4 Mo Solution
X+1=8 X+1l=-8
= X =-9
t'ga -_"r}

Example 4: A machine filis oatmeal containers with 32 ounces of oatmeal, After the
containers are filled, another machine weighs them. If the container’s weight differs from
the desired 32 ounce weight by more than 0.5 ounces, the container is rejected. Write an
equation that can be used to find the heaviest and lightest acceptable weights far the
oatmeal containers and then solve the equation

Center (Ideal); 32 Distance ("wiggle room"): 0.5
Ix-32|=05

{31.5, 32.5)

L0 5LevelUPRath




Name

1. Solve 318 +xi-1-29 Solotion: { -18, 2 )

2. Writean absolvte valve equation that would result in the two solutions shown on the
number line below

MName Pd

1. Solve 318 +xi-1-29 Solotion: { -18, 2 )

2. Writean absolote valve equation that would result in the two solutions shown on the
number line below




Mema Paricad

el Solving Absolute Value Equations |

In 1 -4, write an absolute value eguation which could be used to obtain the given solutions.

t, Ix=1] =5
3. Ix—=15]=25
-1 1 - E 4 a1 ‘l n

L. 2la—17l= 10

{12,622}

'.-.|
Il
b

{-7, 13}

5. The packing material for a particular computer needs
ta be withan 0.5 mm of the desired thickness, which is
275 mm. Write an absolte value eguation which
represants the Bmets of the width of the padang
material,

|x=27.5| =0.5

Solve each absolute value aguation algabraically. Show the work that leads to your answer.

6. 4|2 - 9y|=2B

(-5/9, 1)

B. =2 —=x|=—9

3 1

{-21, 33}

10. A factory produces widgets whose length must bea
withen 1.5 mm of an ideal length of 47 mm. A factory

supervisar wants to mark rulers with the least and
greatest acceptable length for each widget for warkers
to use in quality conkrol inspections.  Wiite an absalube
vala to describe this situation and then find
L, the length of the markings along the rular.

IL=47| =15
L=45.5 L=485

D3 LeyvmilIP 8oty




“Where do chickens go to work?”

Solfve aach eguatiod. The answer to sach probiem wall malch & lefter that will allow pou be Hgure out e joke,
Show the work thal feads Lo pour Siswern

Lijx+6|=15 z J%L=_3

1 {-6 2}
N {-5 -3}
$317x—7|-9=12 4.20x +4| =2 8 {37}
G {0,2}
M {-4, 8}
D {-6, 2}
e 6. 2|10 — S5x| + 8 = 29 L {-4, % }
T {-5,9}
H {3, 6}
P {-7, 11}
§ {-21, 9}
W {-1, 2}
G {-7,8}
E {51}
9. 14 — |3x + 6| =5

A {-10, 6}

F {-12, 14}




Wapn-Upp

Sarah worked the problem below incormectly. Describe her ermor and then
solve the problem commectly.
Describe the error;_ i
Sarah made a mistake in step one by
distributing the 2. She should have
Solve 2|x = 2| = 12 comrecty:

Ix-2| =6
[ N-

{'4; B}

Wapn-Upp

Sarah worked the problem below incormectly. Describe her ermor and then
solve the problem commectly.

Describe the error:_ )

Sarah made a mistake in step one by
distributing the 2. She should have
divided bothrsidesby 22—

Solve 2|x = 2| = 12 comrecty:




Solving Absolute Valve Equations Il

Identifying Special Solutions

When you solve an absolute value eguation, it is possible for a solution to be extraneous. An
extraneous solution is an apparent solution that must be rejected because it does not satisfy

the original equation.

Example 1. Solve each of the following and check for extraneous solutions

a) |ix+12 =4x {6} b} |[2x-3 ~de-1 {2/3}

d}  |ar+5|=3x+4 {1}

Example 2: The number of shoppers in a store is madeled by the eguation s(t) = —0.5)¢ — 288| + 144
whare t is the time {in minutas) since the store opened at 10:00 A M.

a}l How many shoppers are in the store at 10:30 A.M?

15

b} At what times are there 100 shoppers in the store?

200 minutes and 376 minutes

3 hours 20 minutes and 6 hours and 16 minutes

1:20 P.M. 4:16 P.M




Name Pd

1.8olve the equation [4x + 11 = 2x + 9 and check for extraneous solutions. :
(-5/3.4}

2. Saw s working a part-time Job painting hovses. He averages 75 hovses per week. The

dif ference between his average number of hovses per week and the actval nomber of houses
he palnts per day Is at most 2.5 Write and solve an absolute valve equation to determine the
minimurm and maximum nomber of hovses he paints per week.

|x=7.5] =2.5

{5, 10]

Name Pd \_

1.Sclve the equation [4x+ 1] = 2x + 9 and check for extrancous solutions. l i
{-5/3,4)

2. Sam s working a part-time Job painting hovses. He averages % hovses per week. The

dif feremee between his average number of hovses per week and the actval nomber of houses
he palnts per day s at most 2.5 Write and solve an absolute value equation to determine the
minimum and maximum nomber of hovses he paints per week.

Ix-7.5|=2.5

{5, 10}




ki Periad

m Solving Absolute Value Equations Il

In 1 =4, solve each equation. Check for extranesous solutions.

1. 22 4+5|=3x+4 2, 3x+4|=x+2
{a} {-3/2, -1}
3_3|1—i_;|=r,| 4, b|Sx — 4] — 4 = 32

{-8, 16} {-1/2, 2}

5. Onver the course of 2 days =St winder,  the tempErature i a dby can be modeled by the funclion bsiow, where
h [s the tme in howrs. "
1r_m=zii— 12|

a) Find the temperature &t h =8 howrs 1/ dEE.‘I"EEE-

B) Determine the times when the tempersture & egual 1o 20 degress. h=4and h=44

6. Two different points on a number line are both 3 unks from the point with coordinate -4, Create a sketch for
this situation and then choose the eguation below which best models this situation.

a) [x 44| =3 b) |x = 4] = 3 ) x4 3 =4 d) =3 =4
.A. T.lill:..:::'l E &k T R
7. What is the value of &that satisfies both equations below?
10—-k|l=3
10-k=3 10-k=-3 E_si—4 k=5e8 K-5u8
k=7 k=13 k=13 k=-3
k=13

8. If 2|x —9) = 20,, what is the sum of the socluticns to the given equation?
x-9=10 x=-9=-10
x=18 X=-1
19+ -1 =18




Solve each inequality and sketch the graph of the solution set
a)5- 2x > 13 bjzx+4 =6

X< -4
Xx>4

5olve each ineguality and sketch the graph of the solution set

a)5- 2x > 13 b}§x+4gﬁ

e E A E N Bkl FoE A E kRl A iE T
= * - L} = H = L] L] | =1




Solving Absolute Value Inequalities

Example 1: Model each absolute value inequality on the number line than identify
the solution set.

units?

|Ix —98.6| > 2

Solution:

X<-6orx>2

Inequality Meaning Model and Solve
a) .
CFETR e s PETEY
x| <3 “What numbers have e s e
- distance from 0 that is less > -3 dy< 3
than or equal to 3 units? x=_2 andxs__ 2
Solution: -3 <x<3
b) o
7 -6 -5 -4 -3 -2 -1 0 1 2 3 4 5 6 7T
“What numbers have
-1l <
lx—1 <4 distance from 1 that is less S dy<
than or equal to 4 units? x=z_____andxs____
Solution: -4 <x<5
C) :
“What numbers have —t—t———
distance from 4 that is
Ix — 4] > 2 greater than or equal to 2
- units? .
Solution: x<2o0rx>6
d) “What numbers have o o _ _
distance from -2 that is i —————— | Q>
lx + 2| > 4 greater than or equal to 4

Example 2: The normal human body temperature is 98.6°F. A temperature, X,
that differs from normal by 2° or more is considered unhealthy. Write an absolute
value inequality to describe an unhealthy body temperature.

Ix —27.5| < 0.5

Example 3: The packing material for a particular computer needs to be within
0.5 mm of the desired thickness, which is 27.5 mm. Write an absolute value
inequality to describe the range of acceptable values for the thickness of the
packing material.




When solving absolute value inequalities, just remember “GOLA"!
Greater than: “Or”
Less than: “And”

Problem Rewrite as: Example

lax + b| > ¢ ax+b>c OR ax+b<-c |2x + 3| > 12

2x+3>12 OR 2x+3<-12

|2x + 3| < 12
lax + b| < ¢ -c<ax+b<c
-12<2x+3 <12

Special Cases

|2x + 3| < -12
lax + b| < -c No Solution Distance can not be less than a
negative
|2x + 3| < -12
lax + b| > -c All Real Numbers Distance will ALWAYS be greater

than a negative!

Example 3: Solve each absolute value inequality and graph the solution set.

a) -2|2x + 3| > -16 b) 6 + 2|x-5| > 12
[2x+3| <8 X-5] >3
-8<2x+3<8 X-5>3 or x-5«<-3
-11 <2x<5 X>8 or X<2

-11/2 < x < 5/2

SHHerTTTTTTT T Y 4 2 10 12 14 16 18
c)8|x+4| +10< 2 d)5-|x-3|-3>-2
|x+4|<-1

: |x-3| < 4
Distance can never
be less than -1! 4<x-3< 4
No Solution -1<x<7

il

L - l_{JIJI_}fT\u.uun .E)
7 6 -5-4-3-2-10 12 3 456 7 '7'6'5"3'3-21\;‘[/0‘12345!5




Name

Solve each inequality and graph the solution set l

a)3x-4|+2=>5 Bi4-|x+ 2] >2

~4]>1
5=4} > Ix+2] <2

X—4>1 or x—-4<-1
- = -2E<N+2<?

J<xn<




T

Pericd

m Solving Absolute Value Inequalities

1. —-xl4+15>21

Xx<-2 or x>10
PR T S ER TR S SN TNL

A lx+ 4| - 10 = -2

—Izgxiﬂ

o | . I I i o
Ll * L]
-id 31‘; 48 A & -4 2 @B = XA &

3 -Fx+21+6>= -6

HL<x<?

4.3x-7| 29

x>1Dorx<4

f———

-I i : i 3 ﬂ. ¥
i 32 10 8 B -4 -2 A ¥ a4 &

" .:ﬁ__l'-
4 -2 @ T A4 & 8 10 1= 14 is 18

G |2z 43| <5

Jegx<c]

B 5—6lr+7 =17

Mo Solution

4 -4 &% .» 4 @ 4% X 3 4 8§

7. Your car averages 32 miles per gallon in the city.
The actual mileage varies from the average by at
maost 5 miles par gallon.

a) Wnite an absclute vakse maguality that shows the
range for the mileage your car gets.

X=32] <
b} Solva IIJ|E inaqugil*,r'bugetenﬂne range of miles
per gallon your car will get &n the city.

2T <x < 3]

8. Members of a track tearm can run 400 min an
average of 58.2 seconds.  The fastest and slowest
times vary from the average at most &4 seconds.

a} Write an absolute value inegualty that modets the
range of times the team can ron 400 m.

|x—58.2] < 6.4
o) Sohwe the inequality to find the range of times.

518<x<b4b6

e . wmospwmesn T B A AR




Name - Period

Test
Review Absolute Value

1. Some values of an absolute value function are shown in the table below

X 0 1 2 3 5 6
f(x) 3 4 5 3
a) What is the axis of symmetry? -
b) What is the vertex? (3’ 5)
c) What is the y-intercept? (O' 2)
5

d) What is the maximum value of the function?

2. An absolute value function is shown below. Find each of the following.

a) What is the axis of symmetry? x=-2 "
b) What is the vertex? ___ (-2 3) +
¢) What is f(-1)? __ 4
d) What is the domain and range?
Domain:__ R Range; Yy > 3 . .
e) What is the minimum value of the function? 3 }

3. An absolute value function is shown below. Find each of the following

f(x)=-2|x—-5|+4

a) What is the axis of symmetry?X = 5
(5, 4)
b) What is the vertex?
c) What is f(-1)? ___ -8
d) Domain: R Range; Y < 4

e) What is the maximum value of the function? 4

©2023LevelUPMath



Describe the transformations necessary to transform f(x) = | x| to obtain g(x)

4.9(x) = 2|x-3| + 2 5.g(x)=—1|x+3|—5
Vertical Stretch bfo 2 Reflect acrbss x-axis
Right 3 Vert. Compression bfo %
Up 2 Left 3

Down 5

State the vertex, domain, range, and then graph each of the following.

6.f(x) = =2|x + 1] +2 7.f(x) = lx-2| — 4
. (_11 2) (21 _4)
Vertex: vi Vertex: v4
Domain: R ‘ R ‘

Domain:
Range: Y <2 y>-4
Range:

Write an equation to describe each graph

8. 160 9. i o
zr ‘S
Equation: f(x) =-2/3|x—-3[+4 Equation:_f(x) = 2|x+ 4|-2

Page 2 of 3 ©2023LevelUPMath



Solve each of the following

10. -2|7 -3w|—-6=-14 11.4|12y —7|+5=9

{1, 11/3} {3, 4}

Solve and graph the solution set for each of the following.

12.|§x—2|s3 13. |2x—5| =7
Solution: -2<x<10 Solution: Xﬁ'l orx26
ettt e

14. The absolute value equation below has two solutions which can be written in the form {a, b}. \ What
is the value of a + b?

5—-3|2+2x| =-7

3|2 +2x| =-12 {-3, 1}

|2 +2x| =4 a+b=-3+1

2+2x=4 2+2x=-4

2x =2 2x =-6 =-2

x=1 X=-3
15. Your car averages 28 miles per gallon in the 16. The average test score on the last algebra II
city. The actual mileage varies from the average test was a 78. If the tests scores were all within
by at most 5 miles per gallon. Write an absolute 22 points of the average score, write an absolute
value inequality that shows the range for the value inequality that describes this situation and
mileage your car gets. then solve.

|x-78]| <22
_ Inequality

Inequality: | x—28 | < >

Solution;_ 96 <x <100

Page 3 of 3 ©2023LevelUPMath



Name

Period

Unit Test

ZCLM Absolute Value

1. The function f(x) =[x+ 3|+ 5 is
symmetrical about which line?

A x=3

B y=3

C x=-3 C
D y=-3

2. The function f(x) = |x — 4| + 2 has a vertex
of:

A (4,2)
B (2,4)
C (4,2
D (2,—4)

A

3. What is the y-intercept for the function below?
gx) =1|x—3|+2
A (0, 2) C (2,0)

B (0, 5) D (5, 0) B

4. What is the maximum value of the function
below?
f(x)=—|x—10]+6

A

A6 C 10

B 12 D 8

5. Evaluate the function below for f(-2)
f(x)=|x—-3|+2

A-3 c7

B3 D Not Here

6. Which of the following is not true about the
function g(x) = —|x — 2| + 3?

A The vertex is (2, 3)

B The function is symmetric tthelinex =2
C. The function has a y-intercept of (0, 1)

D. The function has a maximum value of 2

7. When compared to the parent function,
f(x) = |x|, which equation has been vertically
stretched and shifted left?

A g =glx+2l - C g@)=3x—4

B g =3lx+4 — D g =;lx—4

8. The vertex of absolute value function, f(x) is
(-1, 6). What is the vertex of g(x) if it has the
transformation rule g(x) = f(x —3) + 5?

C

A (-4, 11) C (2, 11)

B (21 1) D ('41 1)

9. Avery transformed the function f(x) = |x| according to the rule g(x) = -3f(x) — 2. Which of the
following graphs correctly shows this transformation?

3

3 Yi
A B N N

Ax O
)

=
k/

Ty -

©2023LevelUPMath



10. What is the solution set of the equation
below?

2|lx — 3| =12

{_31 9}

11. What is the solution set of the equation
below?

35— x| +2 =29

(-4, 14)

12. The absolute value equation below has two

What is the value of a + b?

41 1|—12
il

{-12, 20}

solutions which can be written in the form {a, b}.

13. What is the value of 4 that satisfies both
equations below?

10 — k| = 3
lk—5|=8

A
1l

14. Solve and graph |4x + 6| < 30

Solution:

To0s % 4 2 o 5 4

P |
-

} } ' t t
-20 -15 -10 -5 0 5

15. Solve and graph |2x + 5| = 15

Xx<-10orx>5

Solution:

<-§ - @ - -
-2 -15 -10 -5 0

O3>

10

Page 2 of 3
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16. The bus routes in a city run on average every 15 minutes. The route times can vary by three
minutes. Which absolute value equation can be used to find the maximum and minimum wait times

at a bus stop?

A
A |x-15| =3 B |x+ 15| =3 C Ix+3| =15 D |[x-3] =15
17. Identify the vertex and then write an 18. Identify the vertex and then write an
absolute value function to describe f(x) shown in | absolute value function to describe f(x) shown in
the graph below. the graph below.
) 4 f(x)
Vertex: (-3,-2) (1,
Vertex:
Equation: , 2l o - _
fxj="x+31=2 Equation:f(x)_ Ix-1| +3

19. Give the vertex and then graph the function. State the domain and range.

Yi g(X') = 2|X— 2| -3

(21 '3)

x Vertex:

R

Domain.

Range:

y>=3

Bonus: Let a and b both be negative numbers such that [2a — 3| = 5 and |3 — 4b| = 11. What is
|b - a]? Show the work that leads to your answer. No Work, No Credit, No Kidding!

lb-al|=]-2-(1)] =|-1] =1

Page 3 of 3 ©2023LevelUPMath



Name

- Period

Unit Test

P18 Absolute Value

1. The function f(x) =[x+ 3|+ 5 is
symmetrical about which line?

A y=-3

B x=3 D
C y=

D x=-3

2. The function f(x) = |x — 4|+ 2 has a
vertex of:

A (2,—4)
B (4,2)
C (2,4)
D (—4,2)

B

3. What is the y-intercept for the function
below?

gx) =|x—3]+2
A (2,0) C (0, Zb
D (0,5

B (5 0)

4, What is the maximum value of the function
below?
f(x)=—|x—10|+6

D

A 8 C 10

B 12 D 6

5. Evaluate the function below for f(-3)

f(x) = |x—é+2
4 Cc 2

B 8

A -

D Not Here

6. Which of the following is not true about
the function g(x) = —|x — 2| + 3?

A. The function has a maxiAm value of 2

B The vertex is (2, 3)

C The function is symmetric about the line x = 2
D The function has a y-intercept of (0, 1)

7. When compared to the parent function,
f(x) = |x|, which equation has been vertically
compressed and shifted left?

A gu)=3x+m/\ C g(x) ==|x—4]

B gl)=;lx+4 D gl)=;lx—4

8. The vertex of absolute value function, f(x) is
(-1, 6). What is the vertex of g(x) if it has the
transformation rule g(x) = f(x —3) + 5?

C

A (-4, 1) C (2, 11)

B (2,1) D (-4, 11)

9. Avery transformed the function f(x) = |x| according to the rule g(x) = -3f(x) — 2. Which of

the following graphs correctly shows this transformation? -, N
A B C AN 7o D
-+ > > \ / - I \
B A N ’i
| NS \ \
JI LI\
VAR R Vi V
yY yY Y Yy




10. What is the solution set of the equation
below?
2|x — 3| = 14

{-4, 10}

11. What is the solution set of the equation
below?

3[4 —x|+2=17

{_1/ 9}

12. The absolute value equation below has
two solutions which can be written in the
form {a, b}. What is the value of a + b?

3|1 ! |—15
_Zx_

{-16, 24}

13. What is the value of 4 that satisfies both
equations below?

10 — k| = 3
lk—5|=8

A
1l

14. Solve and graph |4x + 6| = 30

Solution:
-— —
-10 -8 -6 -4 -2 0 2 4 6 8 10
a 4 3 - $ : t } $
-20 -15 -10 -5 O 5 10 15 20

15. Solve and graph |2x + 5] < 15

Xx<-10orx>5

Solution:

= @ + t <D ""
-25 -5  -10 -5 0 5 10

Page 2 of 3
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16. The bus routes in a city run on average every 15 minutes. The route times can vary by
three minutes. Which absolute value equation can be used to find the maximum and
minimum wait times at a bus stop?

A |[x-3] =15 B |x+ 15| =3 C |x+3] =15 D |x—-15| =3
17. Identify the vertex and then write an 18. Identify the vertex and then write an
absolute value function to describe f(x) absolute value function to describe f(x)
shown in the graph below. shown in the graph below.
f(x) f(x) 4

Vertex(1, 3) Vertex:_ (-3, -2)

_ f(x) =-|x-1] +3 _ f(x) = |x+3] -2
Equation: Equation:

19. Give the \certex and then graph the function. State the domain and range.

3

gx) = 2|x-2| — 3

s X Vertex: (2, -3)
R

Domain.

A 4

Bonus: Let a and b both be negative numbers such that [2a — 3| = 5 and |3 — 4b| = 11.
What is |b - a]? Show the work that leads to your answer. No Work, No Credit, No Kidding!

|lb-al|=]-2-(1)] =|-1] =1
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16. The bus routes in a city run on average every 15 minutes. The route times can vary by
three minutes. Which absolute value equation can be used to find the maximum and
minimum wait times at a bus stop?

A |x-15| =3 B |x+ 15| =3 C|x+3] =15 D |[x-3] =15
17. Identify the vertex and then write an 18. Identify the vertex and then write an
absolute value function to describe f(x) absolute value function to describe f(x)
shown in the graph below,,, shown in the graph bglgw.

(--‘I '2) A (11 :
Vertex:_ f(x) = |[x+3]-2 Vertex: f(x)=-|x—-1] +3
Equation: Equation:

19. Give the \certex and then graph the function. State the domain and range.

3

gx) = 2|x-2| — 3

(21 '3)

x Vertex:

R

Domain.

Range:

y>=3

A 4

Bonus: Let a and b both be negative numbers such that [2a — 3| = 5 and |3 — 4b| = 11.
What is |b - a]? Show the work that leads to your answer. No Work, No Credit, No Kidding!

lb-al|=]-2-(1)] =|-1] =1
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