Unit ¢ NOTES Honors Math 2 1

Day 1: Graphing Absolute Value

Warm-Up:
1) Write down all the transformations of the graph of y = x°.

a. y=(x+h)®>  moves the graph of y = x* h \efY

b. y=(x-h) moves the graph of y = x? N i e\ﬂ‘\'

¢. y=(x*+k  moves the graph of y = x* /= up
d. y=(x-k  moves the graph of y = x° ¥ dovun

Graph each function. Be as accurate as you can. Remember to graph at least 5 points. Then indicate the
transformations from the parent graph.

2)y=(x+2y-3 3)y=-x°+3
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Graphing Absolute Value Functions

A function of the form f(x) = | mx + b | + ¢, where mz0 is an absolute value function.

_ =¥, ifx<0
|x| = Y, ifx=0
Let's play in our calculator with graphing absolute value functions. )
_ N, ifx>0
Calculator Instructions (picture directions on the Day 1 Power Point)
1.GotoY, = Graph y = | x |
2.Then hit MATH

3.Scroll left o NUM

4, Hit Enter on 1: abs(

R Y T I 3T § 5 ¢ 7T § ¢ 1o

5. Type in equation. Example y = | x | should look like abs(x).
Hit the graph key and adjust the window as needed.
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Graph the following in your calculator, use the list function to plot points and sketch the graph.

1, y=[x| 2. y=2|x+4| 3. y=2|x+15|
ili 0 P Il.:
4, y=|x-2]| 5. y=22| x~3 | 6. y=-3| x+2|
7. What is a zero of a function? Where are the zeros on each of the above graphs? s
A zeco S A€ X-ia¥erceet, wnere Wy Hhe Ceros are ot e
i s Hhe X-oxiS- Veriex

8. Where is the vertex of each graph?
Ly=|x| (O"O) 4 y=|x-2| (210)
2.y=2|x+4| (-4,0) B.y=2lx-3] (3}03
3.y=2[x+15]| (:l's,;()) 6.y=-3|x+2]| 62}05

9. Using the pattern, what is the vertex of y =a| x - h |? 10. How does "a" affect the graph?

(h,0) Yol affecks Hne SIope
ofF eolth S\O€
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Expressing Domain and Range with Interval Notation

Infinite Intervals

Iuterval Set
Notation Notation Graph Type
[a, =) [x|x=a) a Closed
(a, =) el e At # Open
(— =2, a] {x|x=a} S Closed
(— e, a) {ovilix<=rai) Open
a
Express the values of x in interval notation.
) x=5 C6 X R ) 2)x is all real numbers ( = aO )

3) -1<x<8 ("'l ’,%] 4 x<-3orx>6 ("m "3_] V) (,b fﬁ)>

Example: Graphy = 3| x + 4 | without your calculator,

A Step 1: Identify the vertex.

values around that x-value are included:

X -8 | -6 | -4 | -2 0 2

: y 12 blo | b |[12]|\D

SR A T T S | rT ¥ 4§35 67T 8% 30

Step 3: Graph the function using the table

L S

Domain: ( .‘035003 Range: CO !OQ)

. Step 2: Make a table of values (be sure that the x value from step 1 and

=2 & b L

Example:The graph at the right models a car traveling at a constant speed.

a. Describe the relation shown in the graph
i\eS Fom € (0645.dC Stund inc(Cuse

0 howurcs Roon roudsde SYund u\dﬁclse

120

60

Miles From
Roadside Stand

6

b. Which equation best represents the relation?
a’mé.m = = _ (oO
¥ = Jx - I ST
(Llﬁ ‘ : : Rﬂagside

Hours Before

c. y=160-x| _ Roadside Stand

o Stand

d. y=Ix|+60 J;(o,o)

2
Hours After
Roadside

~ Stand
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Graph the following in your calculator, use the list function to plot points and sketch the graph. Then determine
the domain and range in interval notation!!

%

1 y=|x| 2. y=|x|+4 3. y=Ix|-3
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;'1 b b

-7 -7 7

-3 § -+

-9 -9 -9

<4y <10 10

<k -l -1

-
‘ () oo) , o 3 , cA)

Domain: ( : Domain:__( ! Domain: ("$ J
Range:_ C 0,00 ) Range:_ C ) ) Range:_ L3 ’.°°)

4. Compare the graphs of the 3 functions. What does the "k" do in the graphy =a| x - h | + k?

- ¥ moves 4nhe
- Y1 Ahe

gcapn VP and
Y dalwe of Hne vecyex of e

down

grophn

Graph the following in your calculator, use the list function to plot points and sketch the graph. Then determine
the domain and range in interval notation!!

5. y= x| 6. y= | x+4| 7. y=|x-3|+4

I T T 3 4 3 &7 3 9 10 T 23 357 7T 8 v 10 LT T S, R | i: T 347 67T 3% 70
Domain: e !,o) Domain: ('&.w) Domain: ( . ;&3
Range:_ LD ,c0Y Range: CO, =R Rangei_ L Y ; o9)
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8. Compare the graphs of the 3 functions. What does the "h" do in the graphy =a| x-h | + k
“h moves dhe grph \efr and cign

. b giues e X-valL of e veevex of the graph

Transformations

y =ra x—h + K

cefleq ‘ Moves uf or down
ovel Y-axs(| a7}, thea i
Vecrita\ §
azl, Hhen ":3“*'
very. Com =

*Remember that (h, k) is your vertex*

Identify the transformations from the parent. Also determine the domain and range for each function.
1 y=3|x+2|-3 1eft 2, down 3, VerRcal SHEICh by 3

Domain: Gﬂ [ab) Range: C' 3’, "D)
2 yz|x-1l+2 cgek Y, VO >
Domain: C’m ',DQ) Range: ! o= )

3. y=2|x+3|-1 \CH'-;/ AO"’“\ \, Ve(ﬁ(u\ gkﬂ’rdﬂb.y g g

("°° ] =) Range: C' |; "0)

cgnt 2, vp \, vecrol corn

Domain:

4, y=-1/3|x-2|+1 ¥ - aX\S

Domain:__( ’wyw\ Range: E"Q 4 ‘]

- + 2 -
What can we do if an equation is not in vertex form? y=|3x+6|-4 U 3‘ X l Ll

‘c’ac k Or GC/ i "
?
What would the slope be M= 2

We'll use that as our GCF. Factor it out, then we can have vertex form! ©

What is our vertex? How is it transformed from the parent?
(—2,"'4) et 2, cdown U, veeh cal S“\‘fc‘\'(-(‘by:?
What is the domain? What is the range?

[ =99, f) C.-L\,oO)

pressisa by 73, cef\eckoser
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Practice: Absolute Value Graphs & Transformations NO Calculators! ©

x__p y =7
T ' T 1 Rk S e mction: Colored Pench

1) f(x) = |x| Regular Pencil!

2) f{x) = |2x + 4| -P(x) 2|x+zl

| 3) () = [1/2x-2| F(x) = 2 | x -4}
‘: |-X 4) f(x) = |x| +5 .F():) = \X\ _\-S

5)f(x) = |x| -3 F(X) = x\-3
6)fix)=3|x] ()= 3x\
N = %Ix] L0 = J| X‘

s/ IR NN 1 wx)-m P(x) = - Ixl /
/ Description of Transformation and D?main & Range \

1. Parent Function! Domain: (~ RN S Range: [ (', 053")
Sca\ SN |
5, \e&sfb‘; / ;emm\s Domain: (-00,°0) Range: [0 ,?)
3. [gontu, vehal  pomain: (70,90 Range: [ (0 4-»5 )
'mwf&s&nﬁj‘a 3

4. vp 5 Domain: [ -°°, *® Range: C‘G °°)

5. down 3 Domain: [ - ;C’QX Range: C’B)OO\)
g ho

6. Vernea Sieee jg Domain: ( -¢© ; D) Range: [~ O ,"03
. ‘ *‘“3

7. Nechncal ””Gf;f‘“jz " Domain: ( -2 ,°0) Range: EC’;DQ\T}

\f‘ e\ecky o\ler X-03S Domain: (-7 ) Range: (-9, 9
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Day 2: Graphing Square and Cube Roots

Warm-Up

1. Write down all the transformations of the graph of y = x°.

a. y=(x+h) moves the graph of y = x°

h

\e &t

b. y=(x-h)’ moves the graph of y = x° 2 (\:fj r\'}

c. y=(x)*+k  moves the graph of y = x°

d. y=(x)>-k  moves the graph of y = x°

A

vp

¥ down

Graph each function then describe the transformations from the parent graph.
3)y=-|x|+6 4)f(x)=x*-3

2) f(x)= |13x+9| -2
FH=31x+3) -2

10
9
"

Bl
-4

Graphing the square root function:

f(x) = VX

-

i
1]

1

n

oo B e 3w m E

v

'|:a:5<\;¢m ¥ I T . e | T ¢ B T T A 1
I

: : i

. \ Aown

At over X-0%S

b vp

& & 4 & % L

=10
=il

Characteristics of the graph

Vertex ° (0,0)

40
As x goes +o #e€o,y I
End Behavior ¢em. fis % Opp(@aches %)
kd apprbo.bhﬁ o0,

Domain & N)
Range (C0 ’°° )
Symmetry non€

. hone
Pattern ]:na-eaS‘f:j OV«



& usetab\e ?"*C“;oo.“;&aw
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Graph the following in your calculator, use the list function to plot points and sketch the graph. Note the domain

and range in interval notation.

L yzxf; 2. y=+x+2 3. y:\/;+2

" il

1
10 10 10

9

S T 6 5 433 72 Y4 3T 71T & 9 10 4 F T

L R NI S

-9
<14} <l
“ht

Domain:__ L O ,m) Domain: (-3 .oo) Domain: co 1 'Q)
Range:_ [ O 0 Range:_ [0 <07 Range:_ € o0V
4. What happens when the 2 is under the radical? What happens when it is not? Have we seen this before?
- Tt 4rans\t  (ett oc cight -Tt +carslates up or down
The result: f(x)=3ix Characteristics of the graph

Vertex : (0, o)
ps % goes v =0 99
End Behaviorw — . Psxgoes Yoo , Y

4

e

goes 4o 42,
._ﬂ—) .
: s X Domain (_on , o)
i - |
Range (- 2,°°)

wt 4he ertg\n
( rotaddn)

Pattern Tocreasiny whwer X 70
plcréasing ‘Wika X <0

Symmetry Ao
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Graph the following in your calculator, use the list function to plot points and sketch the graph. Note the domain

and range in interval notation,

8. yzi/;

6. y=3Ix+2

7. y=i/;+2

-3
4
-5
-6

7
R

9

H

:/__,.—.--—7

T T YT Y 3 T T I

10

W kA P a4 % C

7 4 7 6 1T & 910

164—.hr.,4.3..'.|‘ T

Domain:
Range:

T ()
T

Domain: ’\?—
W

Range:

Based on your knowledge of transformations and the shape of y = Jx and y = ¥x, graph the following by hand.

Note the domain and range in interval notation.

10, y=-2-UYx+1+3

8. y=+x+2-4

0

I3 33 7T 8 910

ﬂ-—’—"-:’

9. y=3Ix—-4+6

H

B

~

i
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= & = L4 s A
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i

) Domain: Domain:
Range:_ (Y o) Range: e Range: (7
Trang\a¥C _ —— .
\;H" 2 and y rac\€ gt U theecr OWW& X
oom 4 and de () Ve B al syt bj?,

ek |, ve S
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Rewrite y =+/4x +16 to make it easy to graph using a translation (hint..get it in the form y =a~/x—h ).

*Use this hint for #12 tool

Honors Math 2

11. y=+4x+16

12. y=38x+32-5

0




