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s L Oh 5 Notes and Calendar Plecewise Functions

S.1 Notes: The Absolute Value Function
Objectives: .
» Students will be able to graph absolute value functions.
e Students will be able to identify domain, range, vertex, and transformations of absolute value functlons

Wa up: For #1-2, graph each line using themnt {h, k) and the slope.

¥

) yv=-3(x+1)+2
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Example IUseatable of values to graph the functions y = |x| and y = ~|x].

. ; y

N
v

> | vomain Ly
: ".Range:%zo ' Vertex:/ ) | O\ Range: :j(.___-_ O

You can ﬁnd the vertex of an absolute value functlon from the equation in, (4, %) form the same way you found a
pOmt from an equatlon in (h k) form )
ey~
R R & SN Y

R y=alx—-hl+k | |
W/P ertess (1,

_ LT Con eoch e
For Exampies #2_ 7 F‘md the vertex of the followmg absolute value functions.

3)Y”—4ﬂ 4) y=2x-3|

o) B

Sl 451 Dy =-=3lx|-2

(SOB (0,-2)




To grﬂph an rtbsolutc:: value functlon in (h k) form - also calledVertex form. .

y=alx—h|+k

1} Find the vertex (h.k) and plot that point.

2) Use the slope a to graph another point.

) Draw the otherside of thie V= shape mang it symmemcat

An absolute value function is reflected in the x-axis
when the value of @ negative,

v = alx — h| + k reflected in the x axis when
a is negative,

An absolute value function is vertically stretched when the value of
a is greater than one, or less than negative one.

y = alx — k| + k is stretched whena > 1 ora < -1

An absolute value function is vertically compressed
when the value of @ is between —1 and 1 (a # 0).

¥ = alx — h| + k is compressed when —1 < a <
1,a=0.
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-Jé;or 8 - 5 Graph each equatlon below and identify the vertex, domain, and range. Describe the
[x].

| nsformatlon from the parent functlon V=

Transfo at1ons

Transformat;ons

_k 2—&5}(&%0»

Range rlf’il j -

Piecewise Functions

9 y=—|x}|-2

Vertex: (O | "cl\
Domain: &

Y
]

V.7

hd

Domam E'_ '
Ra.nge U_\ D

Tra.nsfmmatlons . :_- -

V'.‘ertex"'( ( O)

Domain; Q_ S

Range ,‘31
Transfor atlons

e

Range: Us -2
Transformations:

Down 2

ReflecHions

1) y=

Vertex: ¢ ~1, O\)
Domain: -
Range: 2 O
Transformiations:

Le bt

fx + 1

13) y==lx-2|+1

| Vertex: (;{) b

}[{)omain: B

ange: >

Transforr’;jatlons
(O rmQress
m4h+2.
v e {

'15) y':—3|x+1l+4

Vertex: [ -
Domain:

Range: ‘{-
Transformations

~Leit ]

SUpd

- Q_Q,Q(w*f'
~ Coim gv’@gs

/, ‘ﬂ-?‘) /"’ 1 *«-wi
é/f - T

A

A
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¥
16) /:/P equation below matches the graph shown to the right?

2lx—6|+5
)3/=—~2|x~—6|+5

y=2lx+6/+5
=—2{x+6{+5

For #17 — 19: Oliver wants to put $10 in the bank per day y .

for 6 days. He will then spend $10 per day for another S 604 AT T T
6 days. The graph below models the amount of = 50 ..74" “‘z"N\; SRR N
money Oliver has in the bank each day. R 40 o o Sl N Y
.E‘ 30 |- e// .... i\,\ AT
17) On which days will he have $30 in the bank? § 20 }-- - 7»4—— : \
= IO . A’« o - 3 - ,%\ s
Dmg’% o Q < A bt ~IN
2 4 6 8 10 12 14

18) What is the total amount that Oliver will spend?

P (PRt 15 et

19) What is the maximum amount that Oliver wili have in
the bank? On which day will he have this maximum?

(QO$ \Dou& (o

20} a) The equation y = jx| is reflected in x-axis, vertically compressed by a factor of -, translated right 2

Days

units and up 4 units. What is the equ'”'fi’c?n of the new graph?
J7 = 5| x-2 ] H

You try! b) The equation y = |x| is reflected in x-axis, vertically stretched by a factor of 5, translated left 3
units and down ! unit. What is the equation of the new graph?

y= 5[ x 3]
21) a) Translate the graph of f(x) = {x — 5] — 2 four units to the left and one unit up. Write the function

after the translation,
% = ‘ X - 1 ) -

“You try! b) Translate the graph of f(x) = [x + 3| + 1 two units to the right and 3 units down, Write the- - — :

function after the transfation. /&S/—// i
= |
Weliila
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iﬁ 2 Notes. PleceWISe Functlons

ij ectlves :

et Students WIH be' able to graph lines on a restricted domain,
S_tq_c__i___cnts wll_l be able to graph piecewise functions.

KevVocabuhlv B

oPeh
2) y“—x+2 x=-3 ) y=-2x—1, —4@@1
(3, \ z{.@ ¥ Q=12= ) O Closk
' dused : Q
{_ ‘-> }
|

i’lé j\, y=-=al)-

‘d/’\ ﬂ:-g_,[
: H‘J 3
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For #4 — §: Graph each part of the function over its given domain. Graph both parts of the function on the \
same coordinate plane, s

c (=1 x(< , 2 if x<-3
4) f(x):{2 iffxgo You try! 5) y={5 :]]:xz_3

A
y
y 0—-20 cl Os‘c_a/'
[6) Jalissa carns $10 per hour at her job if she works {ip to and ii'nciudin:gj &O hours. If she works more than 20
hours _per w weelCbut less than_ol_lzqu@o 40 hours, then she earns $12 per hour. If she works@ore than)40
hours per week, then sh&¢ams $15 per hour. Which graph below models this situation? D —

z
=

) B=)
Z 5 EEN) R / -ﬁ'?) 0 : o :
ki = i . ! H H :
g 15 ; ! ! ; N E 15 | ! e e A Lo \T‘_).mm@ E 13 ! g—-—-—-—:—a
g.lgg ; : ,: . g 0 ‘ T f{y , g 10 ‘ ‘3 .. IO SR St
z ; IR S | 3 r E i ; . ! <] i I ! Iy
e 30 40 50 3 e e E 10 20 30 40 s '
Number ol Hours Worked in o Week 10 20 30 40 50 & ! . ) -
Number of Hours Worked in & Wesk Nustber of Hours Worked in 8 Week

For #7 ~ 12: Graph each piccewise function. _
% —4 if x<~1 —x+3 ifx<1& ~|+5F&
N = { —2x+3 ifx>-1 g)ym{ —%x ifx=1 [ 1, 95

A ~2(-NY 13

¥

N
e
Lury

)

t}

|
U'l]—-

243 S
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\\uu tn‘ Graph each plecewme function.

_ ’ {3 Cif x € -2

3
_ _fEx—=1 if x<0
x+4zfx> 2' 10)h(x)”{4

-2x+1  ifx=0

_____ _ s .4_ A / P vy .-‘ 4.’% T

5 &

A

X

12)h(){ 1 ifx;wl -'3{/3
f\‘: A 7" (\-{/5 4
al-1) -1
-
(’3

> X

A
"]

R

£y

g
[y
LNy

A
¥
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5.3: More Piecewise Functions
Objectives
¢ Students will be able to graph absolute value functions as piecewise functions.
¢ Students will be able to match absolute value equations and piecewise functions.

5.3 Activity in class...

Examples 1 and 2: Graph the piecewise function. Then write the equation of the absolute function that is
represented,

(~x if x50 _{=x+5 if x<3
D= e | 1@ ={710 LT 345
| y 4 oh
T T )
F 5] ] il
- 4 | 7z
» i <] p

™,
=
S

SN

T B T equation: j‘:.} )'Ll < >* equation: (j :j %,.3[47‘:

You try! Examples 3 and 4: Graph the piecewise function. Then write the equation of the absolute function
that is represented.

oy gy (X xS0 (~x-3 ifx<1
")f(x)_{mx if x>0 4)f(x)"{x—SifxmL
¥ | .'-'! | |

equation; (3}"/)5[ e |- equation: w

A

e

mEL & s EN 7 " ‘j:/ }(fl ~4 /

10|

P7
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& xample 5}'-7 Graph the pleceW1se function.

Then write the

.luatlon of the absolute function that is represented.

; _2x-i-7 fo< =2

___-uq-ﬂvs

a(-2) ¥

Plecewise Funcions

v

Choices for Absolute
Value Functions;

| Ay =lx+4|
B)y = —|x| + 4
Oy =—lx+4]
D)y = x| +4

Choices for piecewise functions:

_fx+4 x2<0
E)f(x)—{ x+4, x=0

_(x+4, x<0
F)f(x)_{~x+4, x=0

G)f(x)z{mx_4 xx2—4

~x—4, x<—4
H)f(x):{ x+4, xz=—4

11
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Examples 9 — 12; Consider the piecewise function shown, which shows the
elevation (in km) of hikers as they travel in a mountainous region. The

x-axis shows the horizontal distance traveled (in km).

9} For what horizontal distance(s) did the hikers reach an elevation of 3 km?

CR

10) What is the starting elevation of the hikers?

— o Em

11) What is the total change in elevation of the hikers?
OI !Z_,g/v\,

12) Which of the following is the piecewise function that models the graph?

/ —z-x+21f0§x<3 f§x~21fosx<3
AY R(x)={ —x=06if3<x<5 B)/(x) ={ —x+6if3=x<5
v ~2x—9 if5<x<8 2%~ 9 if5 <x <8
7 iIf8 <x <10 \7 if8 < x <10

// _gxwzifogx<3 , ’gx—Zif05x<3
Y (x)={x+6 if3<x<5 D) (x) ={ —x—6if3<x<5
Zx -9 ifs5<x<8 2x +9 ifF5<x <8

7 7 ifg8 < x <10 \7 if8 < x < 10

12
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'i4 Notes Extra TOplCS
JbJectlves S
_ Students w1ll be able to solve proportions.
:'Students will be able to solve absolute value equations graphically and confirm their answer
'_-‘_:'algebralcally (review).
_-Students will be able to graph piecewise functions.

Proportions:

Solvm'g.Proportlons o

mxamples 1 3 So]ve each proportlon for the variable,

g d-2 5d+2
]zc_:_ SUERNE '-.‘ —=———— i T e

b‘g’rta %ﬂ jéd +;t 13+l
jﬂq 23d =10

qc, e J-10
A3
You Try‘ #4 6 Solve each proportlon for the variable.
4)1i'f,—__i"._?f-'_:"-"' S ) =4 = ?- _ ) 25
g 10 BT “b+3 x+3 x-1
=5 < 415
- + X=Ad = 2x
| L{L? ﬁ{; ol -;L 15 —Rx 5
—q, ..

—1%19 =377

13
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Solving Absolute Value Equations by Graphing

Example 7: Solve {x — 2| = 4 by graphing, Check your solution by solving algebraically.

X-2=4 x27" o} X-2=4  x2=
x=b xe-2 —He & =l X=3

v

For Examples 8 — 9, solve each absolute value equation by graphing. Check your solutions by solving
algebraically.

-}_, "‘
8) —3lx| +4 = ~2 A 9 Ix+2l-1=-3 "

. e e S
X222 et okon e

Y )

You Trv! #10 - 11: Solve each absolute value equation by graphing. Check your solutions by solving
algebraically.

))
10) —2|x — 1| = —4 A 1) jx]—2=—4

N Gl
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Fiecewlse Functions

. M

\

|

e 2 +3 f < -1 : _(—x—-2 ifx<-2 _
19 g(x)_:_.__,_.{ x nl’xx> -1 - /- 1)1‘"5 19 a@ = {717 iy e 2 (";D"l
i 2 -2
oy > 17 y O
A . A

14

|
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[
N

15




5.5 Notes: Spiral Review
Vs

e .
Warm-up: Consider the given arithmetic sequence: 6, -1, -8, -15, 22, ...

1} Which of the following is the correct explicit

2) Which of the following is the correct recursive

formula? formulﬁ}x—)
A) ..... oy-== 6;"0'?1 = Qg 7

B)a,=6-7n
C)a, =6a,=a;.,—13

L O = —7 + 13n
D) a?’l food 13 - 7n &p')/ai = 13, an - an_l - 7

3) Use your explicit formula from #1 to find the 50" term in the sequence,

\ O, 15 -1(50) @50:—33 ]

Arithmetic Sequence Formulas can be written in both sequence notstion and function notation.

Recursive Formulas — ) T T
Using Sequence Notation | Using Function Netation

4y =? HOEK

Gn = oy +d f)=fn—-1)+d

Explicit Formulas . T . ) ,
— Using Sequenee Notation Lising Functivn Notation
a, = dn+ a, F(n) = dn+ F(0)

NOTE: In Unit 3 we used mostly sequence notation, but now we should expand our horizons to both!

Example 1: Which of the following formulas below correctly describe the sequence? Choose all that apply.
5.2, 1,47,

a, = —5+3n

ﬁ)an =—-8+3n
Y f(n) =—=5+3n
Df(n)=-8-+3n

(1) =-5fn)=f(n-1+3
QF):J;(l) =-8f(nm)=f(n-1)+3
G W, = ~5; ap = Qpoy + 3
H)

a, = -8 a,=a,_1+3

Example 2: Which sequence below matches the explicit formula? f(n) = 11 +2n

A) 11, 13,1517, ... By 9,11, 13, 15, ... ) 2,13,24, 36, ... , 15,17, 19, ...
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ties for solvmg equat:ons /

Dlstrlbutlve Property You can multlply all items in parenthesis by the term that is multiplying the
parenthems ) :

‘%\mple ,ZL Sx—7)1=10x - 14

e ::Addztlou Property of Equallty The same value can be O\.MQ,d\ to bO‘H\ sides of an
gty _equatlon S

Subtract:on Property of Equallty The same value can be S() Hl”Mrom b Oﬂt sides of an

-:-'Mult:plleatlon Property of Equahty The same value can be My !/1 3,; Lto 1007"& sides of an

Jivision Property of Equallty l‘:XZﬂA_ sides of an equation can be duiolw{ by the same value.

;__ASSOClatIVG Property (of addltlon or multiplication); Terms can be grouped together differently with
:1additmn or multlphcation Note: the order of the numbers is not changed,

SR fmli') ()4)}{,“)—»-5_.:.0“_}_’))

S ‘mmpt, (3-5)2 =3(5-2)
313Commutatlve Property (of addition or multiplication): Terms that are added (or multiplied) can be
"wntten m a.ny order S
& Sample: 3+ 2=2+3
Sample; 32 =23

'Example 6 The equatlon below is solved step-by-step. Write the property that describes each step.

Solutlon Property used
4( 2 -|- 3x) (=g Given equation
ni -’4(-—~2 + 3x) —7 =256 2 properties here! H—I\Pl oon 3
- Pishribotive
__;j:.—-8 T2z —7=56 Distribohive
i 12x 8~ 7 = 56 { DMM()'LG;H L
- 12x—- 15 =56 Associcive Prop ef  cdld/dToen
xmzl Md‘ o ?T‘dgb*

Couldthls problem have been solved in a different order? In less steps? Explain,

Exa ple '7 What propertles were used below? S
Gwen equa‘uon 32x+8)+5x =2 ns 4 bu SO~
o (24+6x)+5x—2 Bis . "

i7
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Example 8: Cora took a morning run in the hills around her house. Use the graph to answer the questions
below.

)

&

> -

-

[ e O 3 N6 O R R

LRGN X000 XTI

Altitude (in meter

1Ny
36 9 12 15 18 21 24 27 30 33
lime (in minutes)

a) For what time interval(s) was she running uphill?
O ~lo Mmiw
14— 30 main

b) At what time did she first start running downhill?

!lsm"m.

¢) Which of the following statements is true? Choose all that apply.

The rate of change of her altitude is negative when 11 < x < 18,

The rate of change of her altitude is positive when 18 < x < 30.

) _The rate of change of her altitude is 0 from time x = 6 min to x = 11 min.
D) Cora ends her run after 30 minutes.

18 b




