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Name

Class Date

Lesson 2-1

Relations and Functions

Lesson Objectives
W Graphing relations
% Identifying functions

NAEP 2005 Strand; Algebra
‘Topic: Algebraic Representations

Local Standards:

Vocabulary

A relation is

The domain of a relation is

The range of a relation is

A mapping diagram liﬁks

A function is

Use the vertical-line test to determine whether

Function notation f{x) is read as

Note that flx) does not mean “f {-:j x”

© Finding Domain and Range Write the ordered pairs for the relation. Find

the domain and range.

42

2

)

e

The domain is |

The range is
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Name Class Diate

€ Making 2 Mapping Diagram Make a mapping diagram for the relation
{(—1,7),(1,3),(1,7),(—1,3)}.
Domain  Range

Pair the domain elements with the range elements,

A

© ldentifying Functions Determine whether the relation is a function.
Domain  Range ,
™y K
—3 [ 4 The element —3 of the domain is paired with both D and I:l of the range.

™~
2 [~ 5 The relation l:a function.

‘Quick Check

1. Find the domain and range of each relation.

a. 4 ¥ b. | 4‘)’
2 2
:z =2 |0 2 X ‘ -4 -7 |0 2 X )
-!-2
P - 2
L T
domain:[ ’ T domain:l ' i
range: i ' | range:| I

2. Make a mapping diagram for each relation.

a. {(0,2),(1,3),(2,4)) b. {(2,8),(~1,5),(0,8),
. (""1,3),(—2, 3)}

3, Determine whether each relation is a fanction.

4. Domain  Range ‘ b. Domain  Range
2 . _1 3 ' _.3
5 = N
i 6 0 ><““ 7
8
v, 1 C 10
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Class Date

Name

Examples

{3 Using the Vartical-Line Test Use the vertical-line test to determine whether
the graph represents a function.

4

4

<

F

\
|
0

R

7

If you move an edge of a ruler from laft to {:]
across the graph, keeping the edge E:] as

yol do so, you see that the edge of the ruler never intersects

the graph in more than-one point In any position. Therefore,

the graph '::l répresent a function.

© Evaluating Functions Find f(2) for each function.
a fixy=—x*+1.

A2) =
b. fix) = 13xl
A -
o f(x) =123

4. Use the vertical-line test to determine whether each graph represents a function,

a. ¥

Yy
T

b- * |.y . < ”\y
i *
Fa
N 2
T SECNS
%y
¥ * -

5. Find f{=3), A0}, and f{3) for each function,

a flxy=3x-5

b fla) =3a — 1 e f)=-ty+2
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Practice 2-1 N|yyy Paphs +UDopK oRY  Releons and Funcions

tevsatrrsabenarEnr l) %g. h{fa?@(‘ (MX‘\‘P%Q:“PMe;h)
3 1./(3), 2 .

For each fuaction, find (-2}, F (—

1 fix) =5z +2 e fla)y = -—%x +1 L fx)=—-3x+ 18
Use the vertical line test to determine whether each graph represents
a fanction.
4' 4 y 5- )nly G- y’
- | ~ =5
- , Ll ™ ~
x f 1 Y Ix M x
NN ] - 100 14 3 -3 [0 )
iy iy F
[ , [4
, | 5 ,

Graph ¢ach relation. Find the domain and rénge.'

7. { (1, -2), (2, %—) (3, 3%) (5,-9)} 8. {(~3,5),(0,-2), (0, 4), (1, -2))
9. {(~1,2),(2.2),3,2) 1 10. {(0.5,-1), (0.5,0). (0:5,1), (0.5, 3)}
Determine whether each graph represents y as a function of x.
I
1. > 12. I - 13. ST
r s ) z 2
™,
) X x ¥ lx
-1 1 ~} 0 T || -3 0 J
i - 17
3 4 &
T EE

Make a mapping diagram for each relation, and determine whether it is

- a function.
14. {(1,2),(2,3), (2,4), (3, 5)} 15. {(~1,1), (0, 0), (1,1}, (2, 4), (3, 9)}
Sappose fix) = «3x + 2 and g(x) = %—x — 1. Find each value.
16. f(%) 17, 3g(4) T 18, % 19. %(__%1

lll.li.llltl.!.ll.ll.t'..'.'.'lltlwll.l'0Id..l."l'll.’..'!-'llt."ll...l.l.ln
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Class Date

Lesson 2-2

Linear Equations

Lesson Objectives

| W Graphing linear equations

W Writing equations of lines

NAEP 2005 Strand: Algebra

Topics: Patterns, Relations, and Funetions; Algebraic
Representations

Local Standards:

Votabulary and Key Concepts

& Mossk i

( Slope Formula

’change {rise) _ | I - !

Inemort

- where x, — x #0

slope = [

Point-Slope Form

Slope-intercept Form

] change (run} - L l - l

l | |
T T

K y=mx+b

The line through point (x{,y;) with :lm has the equation below.

o

- Equations of a Line

f IForm IForm L Form
y—-2=-3x+4) Mx+y=-10 = —3x - 10
A linear function is
A lingar equation is
The standard form of a linear equation is
In a linear equation, the dependent variable is
In a linear equation, the independent variable is 1 ]
The y-intercept of a line is yi(0, )
y-intercept
The x-intercept of a line is fa,0 x
x-mtercept
Ty

i A4 SR ABREBS SRR FEAEE
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Lndseint 10r+5y=40

z Use the intercepts to graph the equation. /’—\> ¥
= - -8
£ The x-intercept is [:’ which means that the change p
% can be given using D dimes and 0 nickels. The y-interceptis
::], which means that the change can be given using 4
D dimes and D nickels. ' : Lo
% discoss Craph BNE;
O Z 146 -

© Pearson Education, Inc., publishing as Peassan Prentic

Class Date —

WName

& Graphing a Linear Equation The equation 10x + 5y = 40 models how you
can give $.40 change if you have only dimes and nickels. The variable x is the
number of dimes, and y is the number of nickels. Graph the equation. Explain
what the x- and y-intercepts represent. Describe the domain and the range.

10x+5y 40 Find Oinrercept ™

Set x or y equal to zero
to find each intercept.

x=[_] y=L]

é Finding Slope Find the slope of the Iine through the points (—2,7) and (8, —6).

Siope = ﬁ% = ii Use the stope formuta.

The slope of the line is

Quick Check
1. Find the slope of the line throngh cach pair of points.
a. (—2,-2)and (4,2) ; b. {0, —3),and (7,9}

(B A A FEERESNEREREENENRENREREESENNNE"
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(3] Wrrtlng an Equat[on Given the Slope and a Point Write the EO”'\* ét_‘)&_
equation of the line with slope 3 through the point {’—‘ Zt 93 : ‘éﬁ "C‘}t - ™ (x.... X!.)

-—

#Now PUtintn Standard form: Ay +8Y= C

¢} Writing an Equation Given Two Points
of the line through (4, _3) and (5, -1).

M= -

-Quick Check

Jﬁx-\»BB‘(‘.

Write in ,ui:\pb:fﬁw form an equanon
el

2. Write in standard form the equation of each line. ba

a. slope 2, through {4, —2)

b. slope G,through (5,6)

pt
3, Write in Sope Infe%m the equation of the line through each pair of points.

a. (5,0) and (—3,2)

[ ERE N AN R R R NN RN SN NS NN EERE NN NN

Algebra 2 Lesson 2-2

b. (5.1Yand {—4,-3)
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© Finding Slope Using Slope-Intercept Form Find the slope of ~7x +2y =8,

@ Writing an Equation of a Perpendicuiar Line Write an equation of the line
through (5,—3) and pcrpendwula: to y-= 4x + 1. Graph both lines.

i

3 &3

9] 21416 14

-2

4

4

HouJ'&'-» graph A=mxb § o
: | | | | plot the b (gintercept)
—rrony | At point, Pl yror
Quick Check S : 2 f:aalnpa ._P:::e.'i{ f‘*’\
. . | over -y fun)) Pkt pent
4. Find the slope of each line. E 3. df‘ 3w L. me.-
& 3x+2y=1 : l:;.%x'+%y=1 Ax+ By =C(C

5. Write an equation for each line. Then graph the line.
a. through (z1,3)andp mendlcular to b. through (2.1) and paralle] to the line
thehney—-Sx—3 y—‘lx—i-i

(AR AR AN NN R R R R L N R RN R N R Y N Ny Y Y Y N NN RN 2?
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Reteach ing 2-2 : Linear Equations

..&lﬂfl.'.l.l..'l..‘l....Cl.t..lli‘-.'llli.'.i.IGI|.!...!l!i....."'llill"'.."t

OBJECTIVE: Using the siope-intercépt form to MATERIALS: None
write equations of lines

¢ The slope-intercept formmula is y = mx + b, where m represents the
slope of the line, and b represents its y-intercept. The y-intercept is the
point at which the line crosses the y-axis,

¢ The slope of a horizontal line is always zero, and the slope of a vertical
line is always undefined.

g — ;
H - Example
g
2 chi4the equation of the line that contains the point {3, —1) and has a slope
[=:3
2 of ~4
§ -
B (__%)(3) T b ~— To find b, sabstitute the values ~3 4 tor m, 3 for x, and —1 for
Y into the siope-intercept formuln
—1=-4+5
3=4% .
y.= —%x +3 ~— Sobstitute —% for ;i and 3 for b into the siope-intercept fornmla,
3 | Exercises \
[
2 on Nexd blan P
8 Write the eQuat:on of each fine. S}'\DL‘O (‘OOPK N -5(— K 3
o
é 1. m = 4;contains (3, 2) 2. m = =2;contains (4,7) 2. m = 0;contains (3, {))
s 4. m = —l;contains {(—5,~2} = 5. m = 3;contains (-2, —4) 6. m = 0; contains (0, —7)
% 7. m = 8;contains (5,8) 8. m = —1;contains (0,7) 8. m = (;contains (3, 8)
2 .
a 10. m = 4;containg (2, 5) 11. m = 7;contains (3,2) 12. m = ~1;contains (2, —6)
__g Write the equation of each line.
5
E 13, Fy 14, v 15. v
r 5 3 —r4
2 4 o Y ”.
= 3 ] = P
& 1 al 1 x
®
. —4—3—I%] 1 Sk o] Tx
* O X v, Y S S
—3—} ] . i .
L ~ -

FEDI S IV VNI SR AF SIS SR ARBE RO SES .l“ll."i'.ll...l‘lt.‘."-llIl"-ll'.l.l.ttO'ln
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Practice 2'2: E)\C(‘ } LL-) S.}.ap(e‘ Linear Equations

¥Find the slope of each line.

1. -5 =0 z.sx—y-— 3r-3y=7
4. %) 5. Y . 6. ¥t A
X g ix X
—~7 b -} |O . -1 |Q 4 i
Z ~5 2}( 2
7. through {4, —-1)and (-2, -3} - 8. through {3, ~5) and (1,2)
Write in point-siope form the equntmu of the line through each pair -
of points.
12 35 '
g, (0, 1) and (3,0 10. |55 )and | 5.5 ) 11. (~=3,~2) and (1, 6)
Graph each equation.
- x_Y_ = 3,41
12, 4x +3y =12 B.5-¢g=1 4. y= —5x+3
Write in standard form an equation of the line w:th the given slope through
the given point. : .
15. slope = —4:(2,2) 16. slope = %, (-1,3) : 17. slope = G; (3, —4)
Find the slope and the intercepts of each line,
18. 3x —dy =12 ' 18, y = =2
20 f(x)=3x+7 2. x =5

Write an equation for each line. Then graph the line.
22. through (—1,3) and paralleltoy = 2x + 1

23. through (2,2) and pérpendicular toy = —%x +2
24. through (—3,4) and vertical

25. through (4, 1} and horizontal

A AR ENEERENEEEEENNFES NS NN ENENE RN ENNEREELNLNNEREZ
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Name

Lesson 2-3

Direct Vériation

Lesson Objective

W Writing and interpreting a direct
variation

Local Standards:

NAEP 2005 Strand: Algebra
Topic: Algebraic Representations

Vocabulary

Direct variation is

The constant of variation is

€ Identifying Direct Variation from an Equation For each function, tell
whether y varies directly with x. If so, find the constant of variation.

a dy=Tx+7 :
Since you cannot write the

equation in the form y = kx,

y does L_:' vary directly with x.

b. 5x = -1y
5x = —2y is equivalent to

y = , 80 y varies directly with x.

The constant of variation is

€} Finding Constant Variation The perimeter of a square varies directly as the '
length of a side of the square. The formula P = 4s relates the perimeter to the

length of a side.
a. Find the constant of variation.

b. Find how long a side of the square must be for the perimeter to be 64 cm.

P = 45 - se the ditect variation.

The sides of the square must have length :Icm.

"Quick Chec

1. For each function, determine whether v va
constant of variation.
a y=% b. 2y —

ries directly with x. If so, find the

1= x c.%x=%y

-

| |

Algebra 2 Lesson 2-3
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© Using a Proportion Suppose y varies directly with x, and y = 15 when L_?: K. }"’\ Bz:K'ﬂ\-,_
x =27.Find y when x = 18, Let (xy, y1} = (27,15} and let (x,, ¥,) = (18, y).

= "—"gz.
Kg K= 2z

b‘-.red—r Vahaton
Formula

‘Quick Check _
2. The circumference of & circle varies directly with the diameter of the cirele.
The formula C = zd relates the circumference to the diameter.

a. What is the constant of variation?

b. Find the diameter of a circle with circumference 105 cm to the nearest tenth.

3. Find the missing value for each direct variation. :
a Ify=4whenx=3findy b Ify=7whenx=2findy o< Hy=10whenx=—3 findzx
when x = 6. when x = 8, wheny = 2.

Bkt 40t VU PSSP TIRFPIBRESI ISR ET s aniBenona

Algebra 2 Lesson 2-3
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Reteaching 2-3
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" Exercises

Direct Variation

Find the missing value for each direct variation. SW w@VK P{i}O\} e. _5’

1.
3.
5.

Ify = Bwhen x = 4,find y whenx = 6.

3,find xwheny = 7.

Ify = Ywhenx

tf y =%whenx¢%-,ﬁndywhenx *—-%.

The height of an object varies directly with the

A person 6 ft tall casts an 8% ft shadow, while a

How tall is the tree?

‘-lI'...ll..lll...‘.'.“.CUOGIl.ct.
m Lesson 2-3 Reteaching

2. Ify = 12whenx = 3,find y whenx = 5.
4. Ify = —6whenx = 2,find x when y = 9.
6. ify = 7whenx = 2,find xwhen y = 3.
ength of its shadow.

ree ¢asts a 38 ft shadow.

EEE XN NN N Ny N Y N R F R R S R AR R ]
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Practice 2“3‘5!\. . W...K........? P Direct Variation
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For each direct variation, find the constant of variation. Then find the value
of y whenx = 3,

1. y=3whenx = -2 ‘ 2.y=%whenx=% 3.y=—§whenx=-%
Determine whether y varies directly as x. If so, find the constant of variation.
4.y=wg?x 5. y=-12x 6. y+4x =0 7oy ~3x=1

8. y=3x G y+2=x TD.y-—%x:O M. y=-35+7

For each function, defermine whether y varies directly s x. If so, find the
constant of variztion and write the equation.

12, ¥ 3. & y 5. x ¥
i 1 -1 | -3 -2 -3
2 4 1 i 0 1
3 9 3 9 1 3

Write an equation for a direct variation with a graph that passes throngh

each point,

16. (6,2) 17. (-15,9) 18. {-5,90) 19. (7.3)

20. ( -1, —%) 21, (g- -%) 22. (10,25) 23. (3,165

In Exercises 24-27, y varies directly as .t

Iwhen x = 2, find x wheny = 3,

24, Ity
25. Ify = —4whenx = ﬁ,ﬁndywhenx —‘%

26. Ify = ~14 whenx = —7,find y when y = 22,
21 Ify = %whanx = 10, find y when x = 5,

28. A 15-minute long-distance telephone call costs $.90. The cost varies
directly as the length of the call. Write an equalion that relates the
cast to the length of the call. How long is a call that costs $1.327

29. The distance a spring stretches varies directly as the amount of
weight that is hanging on it, A weight of 2.5 pounds streiches a
spring 18 inches. Find the stretch of the spring when a weight of
6.4 pounds is hanging on it.

¢

i
i
:

i
1 .
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Name Class Date

Lesson 2-4 Using Linear Models
Lesson Objectives i NAEP 2005 Strand: Algebra
WV Modeling real-world data Topics: Algebraic Representations; Variables, Expressions,
¥F Predicting with linear models _ and Operations; Equations and Inequalities
Local Standards:

Vocabulary

A scatter plot is

i) NED ) by yfeF T yi» ‘ y SE
T Te ’ oh? LR s b "
of |. 9 . . ‘._ . - :" . »
’ .' l N l. . o.c, ) o ¥ b
T x
Weak Strong * Weak x Strong
correlation correlation ‘correlation correlation correlation
A tread line is
© Transportation Suppose an airplace descends at a rate of 300 ft/min d
from an elevation of 8000 ft. 8000

Write and graph an equation to model the plane’s elevation as a
function of the time it has been descending. Interpret the intercept at 6000
which the graph intersects the vertical axis.

2000

O 10 20 30

All rights reserved,
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Quick Check
1. Suppose a balloon begins descending at a rate of 20 ft/min from an elevation
of 1350 ft.

a. Write an equation to model the balloon’s elevation as a function of time.
What is true about the slope of this line?

b. Graph the equation. Interpret the h-intercept.

‘&:O = ? M=
t=1 h=7

2. A candle is 7 in. tall after burning for 1 I, and 5 in, tall after burning for 2 h.
Write a linear equation to model the height of the candle,

‘ﬁ::_}"yr h‘-‘:—l m: : b=
€= Qhe h=95

3. Graph the data points, Decide whether a linear model is reasonable. If so, draw a udbfor {
trend line and write its equation. % Pid 2 “gud Points” fo maKe +he EqueS *

{(=7.5,19.75),(~2,9),{0,6.5), (15,3}, (4, —1.5))
8

1

"' o

Ll

-3 A~ \_‘4, 1
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Activity 35; Making a Scatter Plot

*Gca{ﬁjne Calculawr fxptu‘aifdi\)

MATERIALS: ruler, tape measure

In this activity, you will make a scatter plot to show the relationship between
two variable quantities.

To undersiand the procedure, read the table below, listing the number of

minutes several students spent studying for a math test and the scores they

achieved on the test. Then look at the scatter plot based on this table.
Students

1 2 3 4 5 6 7 8 g

Study Time (in min.) 20 63 30 90 | 45 30 80 | 50 35

Test Score ol &5 70 | 100 | 88 77 90 82 B0
100 Y '

v 80 ¥ -

$ 80 et

b H F

= 60

(min.)
20°30405060708090 ¢
Study time e

The straight dotted line in the scatter plot shows the fine of best fit of the given
data. It is the line that the data points clister about. Since the slope of this line
is positive, there is & positive correlation!between study times and tests scores. A
negative slope indicates a negative correlation between the times and scores. If
the data does not cluster about any single line, they are unrefared.

Split into groups of beiween 7 and 9 students. Each group will make a scatter
plot of foot length and height (in either centimeters or inches) of the
students in the group,

1. With a ruler, measure the Jength of the right foot of each group
member, and with a tape measure, determine the height of each
student. Fill in the data you find in the following table,

Students

1 2 3 4 S 6 7 g 9
Foot Length .

Heipht

2. Make a scatter plot of the data: Mark foot lengths on the vertical axis
and heights on the horizontal axis, Plot the values you wrote down in
the fable above.

3. From your scatter plot, is there a céorrelat‘ion between foot length and
height? If 50, is it positive?
|

4. Measure the height and the circu }ference of the head of each group
member ard make a scatter plot of the data. Is there a positive
correlafion between the data?

LA R AR E R RN A EEEES NERERENN ¥

Algebra 2 Hands-On Activities Activity 35

AR R A N E R R LR AR NS AR RN N ERE N EREENENENENNERNERSN NN SN



AT

All rights reserved,

€ Pearson Education, Inc., publishing as Pearson Prentive Hall.

Name

Class Date

Lesson 2-5

Absclute Value Functions and Graphs

Lesson Objective
VW Graphing absolute value functions

NAEP 2005 Strand: Algebra
Topic: Algebraic Representations

Local Standards:

Vocabulary

An absolute value function is

The vertex of a function is

© Graphing an Absolute Value Function Graphy = [2x — 1 by using a table of
values. Evaluate the equation for several values of x. Make a table of values.

-1 {—0.5 0 0.5 1 1.5 2 2.5
.nly
4
" Graph the function,
X
-4 |-2 o] | 2] 4
INEEEER

€3 Using a Graphing Calculator Graphy =Ilx -3l —lona graphing calculator,
Use the absolute value key. Graph the equation Y, = abs(X — 37 — 1.

i
LA AN E N RN R LN IR LS RN NN N N N N N N N Y L A R R R Y
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€ Writing Two Linear Equations Use the definition of absolute value to
graphy = 3x + 6| — 2.

siced  Find the - V@l‘“}ﬁx Set Abs vale G%U&L to 2ere . Slue faex find Y.

Step2 rind ore X Poink ON €ach Side of dhe virtex

=

N < o™ E

All rights resarved,

Step 3 rSK@,chr\ %{\‘BP}\ R =S ECHENRE:

-

€} Travel A train traveling on a straight track at 50 mi/h passes a certain
crossing halfway through its journey each day. Sketch 2 graph of its trip
based on its distance and time from the crossing,

!
g o . .
S & 1 , )
il The equation d = |504 models the train's
& § distance from the crossing.
E Ol—4 2T 077 4

Hours Before Hours After
Crossing Crossing

Quick Check

L Graph each equation.
a y=|2x - 5 o boy=-kk+1-2

© Pearson Education, ine., publishing as Pearson Prentice Hal.
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Name Class

Date

2. Graph each equation on a graphing calculator. Then sketch the graph.
a y=—l-xl+5 b-y=3—[§]

3. Graph each equation -on Calculator, Them SKedan the jfﬁph.

a.y=|%x+4,—3 b, y=2-Ix+1
L
4. a. Use the information from Example 4. b. Sketch a new graph.

Suppose the same train travels at a speed

of 25 mi'h. How would the graph of the
train’s journey change? :
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Absolute Value Functions and Graphs
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'Exercises

Find the vertex of each absolute value function,

1. f(x) = |5x| 2. f(x) = [x + 3|

4. flx) = |3x + 1] 5 flx) =

Find the vertex of each absolute 2lue function. Then graph the fanction by

plotting several other points. C)U) HLL g(ﬂp}\ﬁ HbcveL

7. flx) = |2x - i

" fx) = {x “ 2|

13 #(x) = [3x] 14, f(x) =

I..Il.lclQ.I.tli.t.II...I.'II"DIII
E Lesson 2-5 Reteaching

%‘.‘C"’3,

%;H]

3 /@) = |x - 4f

6. flx) = %x + 2’

9. f(x) = 12 + 4]
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Practice 2-5 Absolute Value Functions and Graphs
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Match each equation with its graph.

1oy =[x —1j 2. y=2[x - 1] 3.y= 2% -1
4. y= |x| -1 S.y=|2x -~ 1] 6.y =|2x| -2
A. 1y B. y c NIy A
2 2
X . X X
-2 b - 1C -3 10 b
ra 2 2
D K Ty E. vi F Vi
2 2 _ 2
\ X X X
"“‘:! w & = ) - 0 } § -2 u}
ra Fa 2

Graph each absolute vakue equation. Bf’dp\'\ Relowy ~ make several Sm:ﬂl@(‘ﬂfhs

13. y = |3 ~ x| 10y =21y 15. y =3 — [x + 1]

16, y

1l

mf—x — 2] | 18. y= —|x|+2
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Lesson 2-6

Families of Functions

Lesson Objectives

V' Analyzing translations

| ¥ Analyzing stretches, shrinks, and
reflections

| NAEP 2005 Strand: Algebra
| Topic: Algebraic Representations

Local Standards:

Vocabulary

A translation is

A parent function is

@ a. Vertical Translation Describe the translation Y[ A
¥ = 2x ~ 3 and draw its graph. _ 2
The parentis y = 2x,and k = —|_| Translate the graph |1 { | L X
ofy =2x l:l 3 units. f: i T .
' /
b. Write an equation to translate the graph of r ‘

¥ = l4x| down 5 units,
The graph of y = 4x|, shifted 5 units d
An equation is y =

Qu:cl{ Check

oW, means k = D

1. 8. Describe the transiation y = lx| + 1. Then draw the graphs of y = kxl and
y = {x] + 1 in the same coordinate plane.

b. Write an equation for the translation of y =k

i. down%— unit,

AL I FO PN AP RSN SF AN N PA RSN

Algebra 2 Lesson 2-6

ii. up 3.5 units.
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¥ Quick Check

Examples

# a Horizontal Translations The dashed gI'aph atthe right is a Iy

£

translation of y = lx]. Write an equation for the graph.
The parent function is y = [:l, and k= [:’ Translate

=

the graph of y = lxl right D units, The equation of the -8 —? g ? ?
translated graph is y =
b. Describe the translation y = ~Lx + 3! and draw its graph. P
Translate the graph of y = —I[x(, 3 units S : ‘ x
=6 |4 |-2 |O 2
—2

2, a. The graph is a translation of y = Lxl. Write an equation

for the graph.
AN
[ 2
r‘\\ 2//
h |1 A
A2
—4 -2 O] [ 2 | 44

b. Describe the translation y = Ix — 11.Theﬁ draw the graphs of y = [z} and
y = Ix — 1iin the same coordinate plane,

L A T T T s 3? y

Daily Notetaking Guide _ - Algebra 2 Lesson 2-6
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¥ Quick Check

Steepress hori 2. Shidt  verdieal shifz
X=h|+K

=Q

€ a. Horizontal Transiations The dashed graph at the right is a - Y
transtation of y = 1x|. Write an equation for the graph. 14
The parent functionis y = !:], and i = D Translate - X
the graph of y = [xl right Dunit& The equation of the — 1 _’il o \ T ?

translated graphis y = l:

b. Describe the translation y = ~lx + 3i and draw its graph.
Translate the graph of y = ~lxJ, 3units[ | '
—6 |4 |-2 |0 2

2. 2. The graph is a translation of y = x|. Write an equation
for the graph.

S
™~

2
5
N

3
1=y
b

[ X

. p.
\/"
0

Y

b. Describe the translation y = |x — 1. Then draw the graphs of y = Ixl and
¥y = lx — 1l in the same coordinate plane.
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€ Graphing y = alxi.

a. Describe and then draw the graph of y = 3lxl.
‘ ¥
2
b. Write an equation for a vertical shrink of y = ix| by a factor of % o y’=l4: e
€} Graphing y = —alxl. YT TvE3d
Multiple Choice Which equation describes the graph? 4
Ay = 3 1
B. y = —3lxl A3 AT %
=4
C.y =4l : \
D.y = —1ux “
The parent function is y=kxl.Thisisa reﬁecnon across the x-axis
ofy = The answer is -
Quick Check ¥
3. a. Describe the stretch or shrink y = ~3-¥xl Then draw the graphs of y = [x! 4 F=H
and y = ixl in the same coordinate plane. f
b. Write an equation for the vertical stretch of y = Ixl by a factor of 3. s
L 1 ~3-pi1 ] 43 3x
B -l L

4. A function is a vertical stretck of y = Ixl by a factor of 5. Write an
equation for the reflection of the function across the x axis.

L]
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ReteaCh_ing 2-6 - Families of Functions
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OBJECTIVE: Analyzing vertical, hotizontal, and MATERIALS: Graph paper
combined translations of the absolute value function

If & and k are positive numbers, then

&(x) = (x| + k shifts the graph of f(x) = |x| up & units;
g(x} = |x| — k shifts the graph of f{x) = |x| down k units;
g(x) = |x + k| shifts the graph of f{x) = |x| left A units;

g(x} = |x — k| shifts the graph of f{(x) = |x| right # units.

Examples '
=Xamples . o () =x] h(zQ=lX+1l

Gfaph each translation of fx} = |x/. ' 71TV
1. a glx) = || — 2 ~— Shift the graph of f(x) = |x| down 2 units. 2
b. k(x) = [x + 1| ~— Shift the graph of fix) = |x| left 1 unit. - 3 g %
hY
gl =ix]— 2
.

F) = x| g(x}7lx-3i+1

. , A Tv
2. a g(x) = |x — 3| +1 ~—Shift the graph of /() = |x| right 3 units 2 _
and up 1 unit,
‘ X
b. A(x) = |x + 2| — 3 ~—Shift the graph of f(x} = |x| left 2 units o -3
iks.
and down 3 units , TR 2 - 3

- Exercises:

Complete each sentence. Then graph the translation of f(z) = [x].

1. g(x) = |x — 2| <— Shift the graph of f{x) = [x| 7 units.

Z. g{x) = |x] + 1 —— Shift the graph of f{x) = | x| 1 unit.

3. g(x) = |x| — 3 < Shift the graph of f(x) = | ] 3 units.

4, g(x) = |x + 3| «+—Shift the graph of f{x) = |x]| 3 units.

5. g(x) = |x — 1| — § ~— Shift the graph of f(x) = |x] 1 unit
: and __i__ 5 units.

6. g(x) = |x + 4| + 2 ~— Shift the graph of f{x) = |x| 4 unitg

end - {2 yaits.
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Practice 2-6 Families of Functions
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Describe each translation of f{x) = |x| as vertical, horizontal, or combined.
Then graph ezch transiation.

1fx) = lx + 2 2 fly=|x+af 3. fix) = |x[ - 5

4, fo=|x+1}~1 5. flxy=|x—2] +1! ﬁ.f(x)zx—%l
Write an equation for 2ach franslation.

7. v = |x|,1 unit up, 2 units left 8 y= IxE;4 units right

8. y = —|x|,3 units up, 1 unit right 10. y = —!xl,%units dbwn,%um‘t right
1. y = ].§|,2 units down, 3 units left 2, y= —Ix],%unit up |

Write the equation of each translation of y = [x|.

13: 7 14. v 5. 7!
2 2 :
. X x
HEWRLE by o] [} —3 Jol 11

Write the equation of each translation of y = —|x|.

16. ¥ 17. y 18. ¥
2 2
x X x
) ] . N O ] -3 [O 3
2 Z 2
1 1

Write the equation for each graph.

19. Y v 17 0. v 21, v

™
g
e
na

I L -
¥
Graph each equation. -
22, y = 3] 23 y= 2|x] - 3 24 y=3|x -1
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Lesson 2-7 _ Two-Variable Inequalities
Lesson Objectives NAEP 2005 Strand: Algebra
W Graphing linear inequalities Topic: Equations and Inequalitics

Graphing absolute value inequalities
v paing 4 Local Standards:

Vacabulary

A linear inequality is

y>-lx—1

To satisfy the inequality,
y-values must be greater than
those on the boundary lines. .7

A L boundary line indicates

| that the line is not part of the solution.
A ]boundary line indicates that the x+3y=6
line is part of the solution, Y

Choose a fest point-above or be!nwi the boundary line.

The test point (0, 0) makes the ineqiua[ity . ]

Shade the region! : lthis point.

@ Graphing a Linear Inequality Graphy >3x + 1.

Step 1 Graph the boundary line Step 2 Since the inequality is greater than,
? Lo . Since the inequality is y-values must be .rﬂ J .- t.‘ :! those
greate, not greater than or equal on the boundary line. Shade the region
— - - .
fo,use a boundary line. r“ PO the boundary line,
5 R
S 2 —4 -2 10| [ 2 | 45
__2 2
._..4 "‘Hl.l. r

Daily Notetaking Guide Algebra 2 Lesson 2-7
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€3 Graphing a Linear Inequality A restaurant has only 15 eggs until more are
delivered. An order of scrambled eggs requires 2 eggs. An omelet requires
3 eggs. Write an inequality to model all possible combinations of orders of
scrambled eggs and omélets the restaurant can fill until more eggs arrive.

Graph the inequality.

number of eggs
Relate | needed for x orders
of scrambled eggs

number of eggs

plus | needed for y orders i(;srlessutaiﬁg
of omelets e

Define Let| x | = the number of orders for scrambled eggs.
Let = the number of orders for omelets.

Write 2[ ]

Step 1 Find two points on the boundary line.

)GI\'!': When y =0,

+ 3 1 ]

When x = 0, g‘;ﬁt: | ‘
x=t y=|:]

Graphthe points (| || ||} and (][]} Since the inequality
is less than or equal to, use a boundary line.
Step 2 Since the inequality is less than, y-values must be y
an those on the boundary line. Shade the 4

region [: the boundary line. 5

All ordered pairs with whole-number coordinates
in the shaded area and on the boundary line represent O 2 4 6 8

ot

a combination of x orders of scrambled eggs and y orders
of omelets that the restaurant could fill.

€) Graphing Absolute Value Inequalities Graph y = 12¢i — 3.

41

2

LA R R NEENENESNARENNERNNE]
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Since the inequality is greater than or equal to, the

boundary is_|:| and the shaded region is

} 2
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€ Writing Inequalities Write an inequality for the graph.

The boundary line is given.
Boundary:y = —%x +3

The boundary line is . The shaded region

s lbe\ow the boundary. This is the graph of

yl:]—%x+3.
Quick Check

1. Graph each inequality.
a. dx+2y=4 b. y=3x

2. Graph each absolute value inequality.

eI<—y+2

a. y>—lr+2-3 i(_jg b. 2y +3=-lx—3l X\%

-

- XA 2=0 l

=0 P
3. Write z’a&ff’nea}aﬁty for each graph. =S
a : : % b.
2
= i) W P
dzvation o
E\\:sl.‘me'f (i X
| ~ 210 1 214
] . | | [ ]
{verktex)
E or &
- o
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Name

Reteaching 2-7

Class

Date

Two-Variable Inequalities
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OBJECTIVE: Graphing inequalities with two
variables

MATERIALS: Highlighting marker

Graph the inequality 6x — 2y = 12,

6x — 2y =12

y=

3x ~- 6

F Y

A
/

-— 4

Exercises

- Graph each inequzlity.

Y
a.
7.

10.
13.

y> 2
y=>x—2
Ix—2=5x+y
tt2y=4
x—1=10

T graph the boundary line, write the inequality in slope-intercept
form as if it were an equation.

The boundary line is solid if the ineqinality contains =< or =. The
boundary line is dashed if thé inequality contains < or >. Graph
the boundary line y = 3x — 6 as a solid line.

Since the boundary line does not contain the origin, snbstitute the
peint (0, 0) into the inequality,

-

Simplify. The resulting inequality is true.

Use your highlighting marier 1o shade the region that contains the
origin. If the resalting inequality were false, then you would shade
the region that dees not contain the origin.

.x+y<4

L 3x o+ Ay =12
cx < —4

11.
14,

x+y<x+2

2y =3

i
|
l
i
H

i

. y<x+1
6. 2y — 3x > 6
9. y=35

12, 3x -3y <3

15. 3x > 2 + 5
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Practice 2-7

LA SRR A RS R R A RS R R R N N R N N NN N E Y NN RN R NN NN RN W N NN NN W YRR Ry I Gy

Write an inequality for each graph. Ie each case, the equation for the

boundary fine is given.
T.y=x-2 2. x—-2y=4 3.y—-2x=4
: e 71
5 x
s » )
I~ - (]
6. 2x-3y =6 7.3x~y=3
E3
x -3 = 2

b

Graph each inequality on 2 coordinste plane,

9. y<x 10. y=x 11 y>2

13, x =2 14, x>2 15. y = |x|

17. y=23x — 4 18, dx+2y =8 19, 4x — 2y < 4

21 y > |z + 2| 22, y=|x - 2} 23, y> |xf+2

25 yslax|+1 - 260 y=|ixl-3 27. y> —tx~1

29. You need to make at least 150 sandwiches for a picnic. You are making
tuna sandwiches and ham sandwiches.

a. Write an inequality for the number of sandwiches you can make.
b. Graph the inequality. ’
¢. Duoes the point (90, 80} satisfy the inequality? Explain.

30. A salesperson sells two medels of vacuum cleaners. One brand sells for
$150 each, and the other sells for $200 each. The salesperson has a
weekly sales goal of at least-$1800.

a. Wrte an inequality relating the revenue from the vacuum cleaners
to the sales goal.

b. Graph the inequality.

c. [If the salesperson sold exactly six $200 models tast week, how many
$150 models did she have to seli to make her sales goal?

Algebra 2 Chapter 2

Two-Variable Inequalities

12 y< 2

16, y > —2x + 1
20. 4y = 2x = 4
2. y < ix] -2
28. 3x < 5y

Lesson 2-7 Practice
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