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CR Algebra 1 Ch 11 Notes Graphing Quadratics
11.1 Notes: Graphing Quadratics in Vertex Form

1)
Lesson Objectives " u s hm ﬂ-ﬂ?)"ls
e (reate a table of valucs for the parent J‘unctiv@
x

e (iraph quadratic [unctions in vertex [on y= 12 [K l'ﬂ’
o Jdenuily the verlex, domain, range and translformations ol quadratic lunctions. 23 C] C,3 )q‘
_ _ 2 | Y
Exploration: Work with a partner or in _ . 1
a group lo create a lable ol values and \ A /’ | 0 D
sketch the graph of the function y = x2. \ 1 { | ]
7 2 |
.. s | 9
U Note: the graph of a quadratic function is commo&ly called a “pzu‘abola.E ) ( 5
i {3 = = —pPAX-
Quaiie e saxt b+ e ) y=alk-h) ¥k 2\5 o (X -pRx—F
XE Stdad Rrm Vobox o Taada s
¥
A s Vertex: (D,0)
Quadratic Parent e \\ r T Domain: §0
Function . &
., RN daamE Range: \a >0
y=x o g
B S Max ( at what point? (030)
. — T ads Une vaden
us - She
Vertex Form | * - a (-X"L'\\ = K Qe otk
w1 nﬂ 51%
ofa \s y F
Quadratic Opcening up \ 7 Opening down a Vartex:
Function 0> 0 (positve) 0.<0 (V\eﬂd\\") (.,»'\ .5

R R We o O i by o B o
For Examples #1 - 6, identify the vertex of each quadratic function and whether it opens up or down.

) y=\x—3)? +4 2 £ =Cade+ 255 3) y =422 —33 Y:@(x—- oY -3
Verox (3,4 v (21)S) Nwkex (0,7 3)
Opans VP ppans dPun Opers vp
You Try #4 — 6! "
4y h(x) <20 + 432 = 7 5) y =(Bx = 3)2 Y0 6) y=1x7+9-3 Lj-v@(X-D) o
N o wx (=4 ,'?’) N wdex (3,0) Nartex ( D)q)
O pems  dowen ofens up Dpens VP
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Graphing Quadratics

Examples 7 — 8: For each graph below, find the requested information. You Try #8!
N y=2{x—1=3 B y=—(x+3)72+4

v

Verlex: L \ ) i 3)

2
[ S

1 Max or @

1
i I I .1 _.{__.._
| T at what point?

ax C\,-3)

Vertex: (" 3 ;{—J)
@or Min?

at what point?

ok (-3,4)

0

Yertex Form

3) Draw a parabola by connccting these three points.

y=alx—h)*+k

1) Plot the vertex ¢ ‘b,g
How e ranh ) otE:\e$e1(at )

a Quadratic |2) Use 1\ € o find one point on each side of the vertex.
Function in Note: Why can this only be used to find one point? (Cysr\es

Examples 9 — 11: Sketch each quadratic [unction. Identily the vertex and include two other points.

Ny=2(x—1% +0 10) f(x) = —5x% +33-S(x-0)'+3[11) g(x) = %(x +4)2 -3

Verlex: ('I,') Verlex: [0;.
b y

amui i f '%'q-a. et

A
v

N
A

a=-Sv Verlex: {"Lf;.)
)& ; e
\
> X \

Examples 12 — 14: Find the domain and range of the identified quadratic function. You Try #14!

12) From #9 13) From #10)

DR DR

Q. u2om Ry<
42 ="

14} From #11
D:R

————————————————————————————————————————
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CR Algebra 1 Ch 11 Notes Graphing Quadratics

You Try #15 - 17! Sketch each quadratic function. ldentify the vertex and include two other points.

15) y=2x2 -1 2,()( —0‘3—-\ 16) f(x)=<(x—-2) ¥o 17) g(x) = —%(x+ D2 +3
Vertex: (O ) "l) Vertex: (2,0) Vertex: (-] ,3)
¥ —
A i 23 2 CORETRY S L
| I HHHHH . HH _ 1o
< ' > x J :[- - i \
EALE HH HHAHY
] I 1Y L
] 'f HH
a : HH \

\
o\-':i £
\5 18) For#16: What is the domain and range? Does this function have a max or a min, and at what point?

0:®. Rycin X ak (2,0)

y=alx—-p)’+k

Transformations | Vertical stretch Vertical compression Vertical reflection Shifts
of Qllioldl'ﬂ‘l:ic \0«-] > \ 0 4 \ 6\.) < ‘ oL % {or srans?ariomé - j,,mf‘f
Functions in V\Ua.‘h\/e &\,
Vertex Form 3\
(ompored. + y= ® ) K
Examples 19 — 20: For each quadratic function, describe the transformations from y = x2, and sketch
the function. _ g lx) = 3?—_ (x <0 -4
b 1 A Ve
19) F(x) = —4(x—3)2+5 A 20y g(x) = zxz — 4 - A 043
: )
PRETRS Jete 14 s
‘/\Jﬂl‘b& Slaid s |{.‘,L <o) [~ ] b I ?\--"}
AN it (W) T
—3 TS L
v o ¥
4
21) The function f{(x) describes the height of a football x seconds £ 3
4 7/ S
after it is kicked. f(x) is graphed to the right. What is the max &2
Eud
height of the football? 4 £ I H \
/ \
ITow many seconds aller the football is kicked is the max *E ¥

V7 3

Time (in seconds)

height achieved? > S€Londs
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11.2 Notes: Completing the Square n
Lesson Objectives \[ TA& (X L ¥ K

e Complete the square in order to write a quadratic function in vertex form.

s Review how to graph-T quadratic in vertex

o0 Hox + ¢
Perfect

g
(x+3)? » (xﬁ\bﬁ’s)
Square

Trinomials X"+ @
[
Examples 1 -6 : Find the mMe the trinomial a perfect square. Then ctor each

trinomial.
1) x2 +6x+ % oy — g 3) x2 +8x+
\\’ T
0’3 i) _-3 f
1
(-9)
You Try #4 6!
T 5 x—2x+_ ) 6) x* — 20x + 0D
" 2 20\
)/ =] (%) /“
s” >
-0 (-P)
‘When to use completing the Steps for completing the square: e
square: © € ot |, Hen Luwtor &

.| Convyt  standoal rm of e AST 2 Joms
Completing ol Swlsbned
the Square Yo Vv¥xX fHrm Gh- — odd =

A fpem™ \[= alx-hyr K ® Cachsr = Qm.o\ Qa
Stdnddrd foorm: y=ax?*+bx+c

Examples 6 — 7: Complete the square to rewrite the equation in vertex form, and then identify the vertex.

6) ¥ =x? +4x + 10 $ Youtry! 7)y=x>—6x—2 _33
Y (Xl-\—‘-h(* )"Ll vio 7:(»8‘ L) = L

& | k- (;-l‘-;-, -/

(]
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Vertex Form of a Quadratic Function: e & ()C -\’\\L $ K



CR Algebra 1 Ch 11 Notes Graphing Quadratics
Vertex Form of a Quadratic Function: Y‘: Q.(x '\f\)L 1. K

For Examples 8 — 12: Write each [unction in verlex [orm by completing the square, and then sketch the
function. Include the vertex. Identify the domain and range of cach. y

8) y=x%—18x + 4 H 9 Youtry! y=x*+8x+5

\’: -—l8x +81)- _L“"f (et Ix+le) <le +S

c-».f ] A Jr | m ]/ \'/

“‘-‘_\*

Vertex: ()" 6 Vertex: {-'q ) -
Domain: Domain: ﬁ{
Range: 4 270 Range: \i B

3,
10)qu Youtry! 11) ywq
__q(x e k]

\j:B(XL'BX v b N =N v le { $ 4’_+ﬂ,+\3

de ] z“/

:3(%—9)—33\
\ (-1,13)
[oriec (4,30 | EIRI

For #10 - 11: Complete the squ?ge to write each quadratic function in vertex form. Then i‘mé} the vertex.

www.washoeschools.net/DRHSmath
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For #12 — 13: Write each quadratic in vertex form, sketch the function, and find the requested info.

12) y = =222 +6 LS 13} Youtry! y=3x2 —18x =
=2+ )+ 130+ 6 B e oo L B T
W N et

o 5
(-$) (%)L
\ﬂ 2% -g) *-Tq , (=)

= 3( x BB -
T @ g 7

Vertex: (S)%) Vertex: (3 ™ 29
Domain: R J \( Domain: H w
Range: \.} £Se Range: L} _>_ -249

For #14: Write each quadratic in vertex form, sketch the function, and find the requested info.

14) y = ~x% + 10x + 2 f“%
(= G -pe TSN (s A

omain: Q \\r l
&) oo J
- Rioge: U 423

x-Sy Y2

Examples #15 — 16: A Tooiball'1s kicked in the air, and the height ol the [ootball can be modeled by the
equation y = —x? + 2x + 4, where x is the number of seconds after the ball is kicked.

15) Find twmm Be sure to factor out the negative to start!

\J“ — (- —-U-t e Py ey
e

s
(Y =

|

= —=(xX-=N**S :
K wwhex (1,5) %A—Y \rf(

16) After how many scconds does the football reach its maximum height?

1 Second

www.washoeschools.net/DRHSmath 6
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11.3 Notes: Graphing Quadratics in Intercept Form

Lesson Objectives

Exploration 1:

Graph quadratics in intercept form,

Given the quadratic equation: x* + 5x + 6

Write quadratic functions in intercept form.

D

a) Use factoring fo solve for x, ('X,ﬂ[‘ Z. )( x _\,3 ) =iy

b} Consider the graph of f(x) = x* + 5x

Y21 \ 7(?'3\

for f(x)? Comparc this to the equation for f(x). What do you noticc?

£ o™ Vox ¢

¢) Where arc the x-intereepis for £{x)?  Compare this to your solutions [rom part a).

>-L odX= -3

6, as shown to the right. Where is the y-intereept

lausy * in m-\m\\om,,e Lt)

Graphing Quadratics

a0

1

‘\

<—i—|— :

I S ol

What do you notice?

Solwh ovs e Yhe vc'm*

Quadratics in
Standard Form

\j:aﬁ-%-\ox +C

y-intercept: (O (,\ —s ok cC

Quadratics in
Intercept Form

x-intercept(s):

& Ta corek Toim
Y= 0&(7(,"93(?(&%,\ ac f

(D‘O\ ol (. 0) -

o )(_‘:.pIVULX"""i..

l'I'J

Quadratic with iwo x-inlercepis

A

Intercept Form of a Quadratic Function: y=a(x—p)(x—q)

Quadratic with one x-intercepl

Quadratic with no x-intercepls

N

|

i’
N

A

m SO I\U’(\M

Examples #1 — 6:( Sketch'each quadratic function. Include the y-intercept and any x-intercepts.

-2 ﬁ

ot

s

(x- 2,\(7(
¥ 1}

2) f(x) = =26 ~8x %0
GeF:-ix 90

2 - Ix=9 J
Xz2 x=-9 v
-8 =0 XY= ""fv
www.washoeschools.net/DRHSmath 7
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CR Algebra 1 Ch 11 Notes *‘,‘g Graphing Quadratics

You try #3 — 4! , \ V\
3) hlx) —(} -10x ¥0 4y y =|x? +8x+© b
otz

QeF =W |  —
W} = li( (x 15) \1'. (X#LE)(.K"W)i (}(-H.[SL
x=0 Y5 b
\;::}\1 You try #6! gt
5y g(0) =ECH* + ; 6) a(x) = 5x2g§§\
GeF = -2 /'L CELF: |
gt (8- SLe- 4
g(x )= 3= [ '\' = S (x43Xx -
= -3 (x42YXx1) ¥ L) 2
J/ J’ J 12_3 1:3 "
=1 €=2 Ofg_
Mt (Foil) cubstinmbke X—0
Finding the 0 'th; Stwelant (DQ\ Ugﬁ\” L .
y-intercept from :
Intercept Form @ ‘j"”‘" = C @ NS e = j - Al

¥

Example 7: Sketch the graph of ¥ = —(x + 3)(x — 1). Include the x-in 3
and the y-intercept. , \[ - @@ ] )
T LTINS U :
\iv.rﬂ: -(o+3Xo -\) - (er 1)

= - (R ~1) = xXt-1x +3
=
You Try! 8) Skeich the graph of y = 2x(xX — 6). Include the y
x-intercepts and the y-intercept. l,
T)(_,]m'. xX=0 ) K=o \
. = I\t
Y-t = 2:(3) (0-0) \Ivzy el +TO
= 0(-L)
=p -t

You Try! 9) Which of the following are terms for x-iitercepts?
A) zeros B) roots C) solutions D) all of these are correct ;

www.washoeschools.net/DRHSmath g
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11.4 Notes: Converting Quadratic Functions
Lesson Objectives
e Convert forms of quadratic functions o other forms,

o Analyre [orms ol quadratic lunctions Lo solve problems.

How are the various forms of quadratic functions useful?

Form This form is useful to find... To convert to another form...
'Er'w
'_)( N Y Vertex Form — Standard Form
Vertex ¥ INAX W YN o B S s
2 xpand by multiplying and combining
Form \{ o (X," l"‘\ K like terms.
5@\5 -4 (\\-(r((_gh Standard Form — Vertex Form
3 e ~ Complete the Square (see 11.2 Notes
Standard X SWhﬂq value W P quare ( )
" Form e 1r\pu:k =0.

Standard Form — Intercept Form

\ zaxt +ox +C
% X —{nkrepts

Factor the expression, if possible

i Intercept Form — Standard Form
Intercept % Valpes when 4 =0 , dt? oy  cnr
- i “xpand by multiplying and combining
Form (\'\f-”\ WX a0 e like terms.

Yz a(x-pix-4) Ye qawnd)

Examples 1 —8: Convert cach quadratic function to the requested form.

1)y=3(m!;8tandardlsonn 2) y=—5(x—1)2 ~Standard Form
Y‘:3(’X.z t I =k ) = -S(x=Nx-)) + 4

\|;378+3x1a e ] W9

= -Sx* ~\ox-S t 9

(= ~Sx* +lox=1]

3 f(x) = x? — 6x — 1; Vertex Form 4y g(x) = x? — 3x — 4; Intercept Form {;\dw

fhY= (x>t AN-3_~1

74

1.5
) S S
L) // (0= Lx‘-}h\(x/-’l{_‘)l
(=3) _ L

O = (x=2) —lo

www.washoeschools.net/DRHSmath ]
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CR Algebra 1 Ch 11 Notes Graphing Quadratics

YouTry#5-8! vert each quadratic function to the requested form.
5) ¥ = —4(x £ 1)(¥ — 6); Standard Form 6) y = 2(x +3)? + 7; Standard Form

Y= 460 ¥x0) Y= 2 (< DA ¥ 7]

%
= = oA 2OK 24 2 (xz ¥ bxyd) ¥
W gx J 3= 11_\_”%*\3 e
= rx sl

7) f(x) = x? + 4x — 17; Vertex Form 8) g(x) = x? —7x + 12; Intercept Form
0 e
‘g:\)(\‘:.(x -\Lh(‘*q\ Li _,2 Eq
\_/w—) 3)

&/ [09= bedo) |
LS Geeny —2]

N thre the 3 ;1561-:% ts from #47? 10y What is the vertex from #77
- (—-’2 § < \ )
7\-.. -\ mA X=4
11y What is the y —intercept from #27

& Fd-42x, R
12) Which of the [ollowing equali hown? 7
Ay =(r=3)FT+2) 4
. / 3 \
Sm (= Bk2) A nk S XFFH K72 é’ S,
=—(x+3)(x—2)><-1,4 A X<=-3,%x2 a1 TR
| 4 & N
You Try #13! -
13) Which of the following cquations matches the graph shown?
A)ryp=—Dfe-3}14
B) y=2(x+3)*+4 (_314) 'i 'I
4 A a2 " * ’.‘-\:
C) y==2(Gx=3r"+% \
@yzZ(x—3)2+4 3~
(. ) q ) V_ (_ 3 N (" )

www.washoeschools.net/DRHSmath 10
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_ _— (1)
14) Which of the following functions model the graph shown? Select all that apply. *
s = (2
a) -Re-D1e (1,4) T T \
=—x% 4 ZX@ N~ o4 < *——)x
)7(.«4—K:'3,K:| / \
If \

CI?) X: 3, K7 -|
3
—‘E\@-—U -3)

¥ X 3
For Examples 15 - 18:  Given the quadratic function f(x) = —2x2+ 8 a
15) What is the v-intercept?

sl g < _

16) Findthex-intercegzq-_(Hmt factor) oo o g;qx N __Li_) ey
S00= -2 (x> -4 -m e T e e
Pl ==Ll xxa\ &'D,_

A §60y)= —zg’z a) + 2

18) ¢ coordinate system

on the right to graph f(x). < B

— ]

\
1
vY L
Example 19: Given the quadralic [unction g(x) = le? £ 4, sketcha graph. ¥
Include any intercepts and the vertex. A
[\ A

OL':—_L/P PR\mE \
il "See

What do you notice about the x-intercepts for this graph? Why does this happen?

NUHX 3 abypee AR
one X-0¥05 o opens (1 r

o Y E

www.washoeschools.net/DRHSmath 11
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11.5 Notes: Solving Problems with Quadratic Functions
Lesson Objectives
e Usc praphs of quadratic functions to solve problems.

o Analyze forms of quadratic functions to solve problems.

Exploration: Work with a partner or a group to answer the questions below.

The number ol mosquitoes in Orange Walk, Belize (in millions ol mosquitoes) is a [unction ol rainlall (in cm)
is modeled by m(x) = —(x — 3)%2 + 5, as shown in the graph below. 6\
(3,

y :/"

e Ilow many ¢cm of rainfall would result in 4 million mosquitos?

2tm ond Y em

&

£

* What is the maximum number of mosquitos? E
Smilli
million 5
» How many cm of rainfall would result in the g

maximum number of mosquitos? =0 X
0 2 3 4 5 6
Cw Ramfall (m cm)

For Examples 1 —5: A toy rocket is launched from the ground, and its height is shown at various distances
—

from a house. Use the graph o answer the following questions, given that the Keight bf the toy

rocket can be modeled by y = —3(x — 5)% + 48. y (5 Lfs)

S0/ . .
T . o o [~
1) What is the I\Ildil_n‘l\ufn_‘l’];l(.lghl achieved by the rocket? /’*E n 1 / - '\
\rdex 46 &t 30 F A L
2y What is the total horizontal distance traveled by the rocket? o2 #
=
3-\= B ¢s BETE==EEENE
3) How far away is the rocket from the house when it lands? >
: 6 g 10
q ‘C'\' m house (feet)

4}y What is the approximuate height ol the rockel when it i

> 45 H

5) At what distance(s) from the house is the height of the rocket 20 feet?

2SS £

Irom the house?

y= "

Max/Min Height on the ground Starting height/value
Find the vertex. Find the «-intercept(s), if any. Find the y-intercept.
Use vertex form or Factor. solve by square rooting, or use the | Use Standard Form to {ind c, or
complete the square. Quadratic Formula plug in 0 for x and solve for y
—bh+VbT—dac
— 2a

]

www.washoeschools.net/DRHSmath 12
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h (5,50)

You try Examples 6 — 9! A rocket was shot up into the air. oA
The graph shows the height of its flight ¢ seconds after it was A e ;
shot. The cquation A(t) = —2t% + 20t models the height of the 0T 17 \
rocket (in yards) at f seconds. 20 R
= T

6) Atab ‘hat height was the rocket after 6 seconds? éﬂ 207 / I I 1 \\

- ~2() +20(b) 10 4/ | \
7) Whalis (he height reached by the rocket? =] o) =>4

2 4 [} ] m 12 14
VVJ&( % ‘j A& Time (seconds)

8) At what approximate time(s) was the height of the rocket 30

yards? =).8sec. ond ¥.[ <ec

9) At what time(s) was the rocket on the ground?

0 <ec od 1D seC

Example 10: The cross-scetion of a half-pipe at a skate park is shaped like a quadratic function that opens
upward. The graph shows the ramp in terms of its height, y, measured in feet, and its horizontal distance, x, also
measured in teet. Which of the following correctly model the relationship between x and y, given that |a| = %‘,-’

Choose all that apply! y

2 A xN

by D L

"'_ny—\zex—!-%}exalhl-@—%”-—d-—ﬁ(é—-—“-}‘ L3\t ¢ 8 10 s a=
: )

y=-(x—-2)x-14) X =2 'Y \ /

y=i(x—8J2-6 (. -L) o= : 5 ’

o e I

ool 2
— E(V-I—Fﬂ_—_.-é-—'-"'

\E

N

¥ You Try #11! A rainbow can be modcled by
E = i L V= —% (x — 5)? + 9, where x is the horizontal distance in
E // \ miles, and v is the height of the rainbow in miles. What is
& tl@hﬁ: rainbow?
5 i — Sk
C 7 \ \ X a= —-5 J
2 8 10 9 ) \ I &
9 wiles

www.washoeschools.net/DRHSmath 13
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Examples 12 — 14: A football is kicked in the air, and its path can be modeled by the equation
flx) =—16x% + 32x

1 is-the height offthe football after 2 seconds?

—lb(2) +32(2) +5

5,/where x is the time (in seconds) and f(x) is the height in feet.

£
y

13) Whal is (he starling height of the football when it was first kicked? ~_ 20 7N\

CL ot (4, =9 215 Bf \
14) At what time will the football hit the ground? Use the quadratic & 10 : ! \‘
[ormula. Wrile your answer as a decimal, rounded to the nearesi tenth. 'gn }l

& \
. dekeit s \
I =
X

Ciis
2a S
1 2 3 4
Time (in seconds)

R ar‘):).) geronds \

~x= —328JW024 - 4 (els) -
2(-1b) v

You try #15 — 17! The height (h), in feet, of Jon jumping off a rock
into a lake can be modeled by the equation h(t) = —16t% + 4t

where t represents the time in seconds after Jon has jumped off the/rock.
15) What is Jon’s height after 1 second?

=)V 3 q(1) 424 =
16) What is the height of the rock?

Y- ib 24

17) After how many seconds does Jon enter the water? Use the quadra

> f

= R .
formula. Round to the nearest tenth. —ri o= 4 = J i =
N s e Erne Gietonds)
2a
£= =4 Fllb —atineEw a0 e | Lol \
2.(-10)

www.washoeschools.net/DRHSmath 14
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Ch 11 Study Guide
Graphing Quadratics
Form What it tells us Read about it

in your notes!

Vertex Form
y=alx—h)?+k

o Vertex at (h, k)

Convert from Standard Form to Vertex Form by completing Section 10.2

the square

Section 10.1

Intercept Form

y=alkx-p)x—-q)

e x —intercepts are at (p, 0) and (g, 0)

Convert from Standard Form to Intercept Form by factoring.

Section 10.3

Standard Form
y=ax?+bx+c

e The y —intercept is at (0, ¢).

the square

Section 10.2

Convert from Standard Form to Vertex Form by completing Section 10.2

Convert from Standard Form to Intercept Form by factoring. Section 10.3

For all forms

e Domain is all real numbers

e Opens upward if a is positive (range is y > k)
e Opens down if a is negative (range is y < k)
e Vertical stretch if [a| > 1

e Vertical compression of 0 < |a] < 1

Section 10.1

Finding Information from Quadratic Functions

Max/Min

Height on the ground

Starting height/value

Find the vertex.

Use vertex form or

complete the square.

Find the x—in’cevce(o't(s), if any.

Factor to put into Intercept Form
Or
set the function = 0 and either
e solve by square rooting or

e use the Quadratic Formula

—b +Vb? — 4ac
=
2a

Find the y-intercept.

Use Standard Form to find ¢
or

plug in 0 for x and solve for y

www.washoeschools.net/DRHSmath
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