Algebra 1

Name

Ch 9 Notes: Quadratics in Intercept Form

Period

2019

Assignment (Due the next class meeting)

Tuesday 4/9/19 (A) 9.1 Worksheet
Wednesday 4/10/19 (B) Dividing Radicals
Thursday 4/11/19 (A) 9.2 Worksheet
Friday 4/12/19 (B) Solving by Factoring
Monday 4/15/19 (A) 9.3 Worksheet
Tuesday 4/16/19 (B) Graphing in Intercept Form
Wednesday 4/17/19 (A) 9.4 Worksheet
Thursday 4/18/19 (B) The Quadratic Formula
Friday 4/19/19 (A) 9.5 Worksheet
Monday 4/22/19 (B) Classifying and Converting Functions
Tuesday 4/23/19 (A) 9.6 Worksheet
Wednesday 4/24/19 (B) Modeling with Quadratics
Thursday 4/25/19 (A) Ch 9 Practice Test
Friday 4/26/19 (B)
Monday 4/29/19 (A) Ch 9 Test
Tuesday 4/30/19 (B)
Wednesday 5/01/19 (A) 3ACTS Math, Test Corrections, Test Redos
Thursday 5/02/19 (B)

NOTE: You should be prepared for daily quizzes.

Every student is expected to do every assignment for the entire unit.

Students with 100% HW completion at the end of the semester will be rewarded with a 2% grade increase.
Students with no late or missing HW will get a free pizza lunch.

Do you need a worksheet or a copy of the teacher notes?
Go to www.washoeschools.net/DRHSmath
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Algebra 1 Ch 9 Notes: Quadratics in Intercept Form 2019

9.1 Notes: Dividing Radicals

Warm-Up: Simplify each expression.

1) Which of the following expressions are 2) Simplify: V7 V7 -~ i l{ﬁ = ’ 1 f
equal to 3? Choose all that apply.

(a V9

b, V343 :ﬁzj
\/5)_2 - ?3
ﬁ//z)ﬁ 3) Simplify: 24/5 /5 :;B_S'-

=425 = § {10)
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Algebral Ch 9 Notes: Quadratics in Intercept Form 2019
Quotient Property of Radicals: The square root of a quotient equals the quotient of the square
root of the numerator and denominator,

a +a
—=-—wherea>0and b > 0.
b +b -
1. Reduce the fraction, if possible.
50
Example: |—
72

2. Square root the numerator and the
denominator.

For Examples #1 — 8: Simplify each of the radical expressions.
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Algebra 1l Ch 9 Notes: Quadratics in Intercept Form 2019

You try!

=
f“\

#x#¥Note: All of the examples above simplified to a whole number on the denominator. Sometimes that will
not be the case. When the denominator is not a whole number, we have to “rationalize the denominator.”

P

; f"‘"_ﬂ. '
RN ERR K O @ 7@

www.washoeschools.net/DRHSmath 4



Algebra 1 Ch 9 Notes: Quadratics in Intercept Form 2019

For examples # 9 — 20, simplify each expression by ratlonallzmg the denominator.
& NE : ﬁ ' 37
7 el 10)
¢ |5 / 7 /
s
)

Youtry#13 16! o
3)r = | ’QPi wsTZ - [N
(R e J

| 11 L=
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Algebra 1 Ch 9 Notes: Quadratics in Intercept Form 2019

Rationalizing the Denominator: The process of removing a radical from an expression’s

denominator.

’ 4 2
= We cannot leave the radical in the denominator so we must rationalize!

11 V11

To rationalize the denominator:
Multiply the numerator and the denominator by the same radical.

Choose a radical that will create a perfect square on the denominator.

Example 21: Simplify: >

-~

B
¥

{5 S 3"5 | 1. Reduce the fraction
{3

2. Simplify any radicals

3. Rationalize the Denominator

Examples: Simplify each radical expression; make sure to rationalize the denominator, if needed.

ARl

(-

1
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* Algebral Ch 9 Notes: Quadratics in Intercept Form 2019

You try #24 — 26!

R T 3 {5,_”5\._—[?_

———
25}@/’2{7 .2 (3 - 24z o243 }

. 33 3(3 43 3 | 9 /

e i

You try #28!

27.% = w5 yyE :__‘_f_ﬁﬁ - L@ :g“f—ﬁ?‘ '
Yiz }ﬁ 2{3¥3 23 [

—3y7 | =
28.7{3‘2’* = -3 - =3 . -3Y0 = (¢ |-1C
& 20 afelo b, | 4

29. Challenge: —55-@)( s Sx{m% 3(; ﬁf-

@37
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Algebra 1 Ch 9 Notes: Quadratics in Intercept Form 2019
9.2 Notes: Solving Quadratics By Factoring

Warm-Up: Factor each expression.
2) 6x*—9x3 2) x? —3x —10

Z2x?(2x — %) (x-S (% +2)

Exploration: Given that ab = 0. What must be true about a and/or 5?

ether a=0 or  b=0
or ot

Given that (x — 2)(x + 5) = 0. What would x have to equal in order for this equation to be true?

Lithan & o7 =5

Zero-Product Property Let a and b be real numbers. If ab = 0, then a = 0 and/or b = 0.

Quadratic Equations:

For #1 — 4: Solve each equation for x.

1) x(x—6)=0 2) —25x(x+1)=0

| X0, 6 | .'L"X;Dw" }
3) 3(x—2)x+2) =0 4y 4x(2x - 3)(x —100) = 0
) 3(x )(%%"’% % ) x(% 1)(JC ) 2

P AP Ux (x =3/2) (x—100) =0
}7(” 7y, ~ Yy

.[ A | ——

www.washoeschools.net/DRHSmath 8



Algebra 1

Ch 9 Notes: Quadratics in Intercept Form

2019

Steps for Solving Quadratic Equations by factoring:

2) Factor.

solutions, or zeros.

1) Get a zero on one side of the equation.

3) Set each factor equal to zero and solve. The solutions are also called roots, x-intercepts,

Examples 5 —10: Solve each equation for the variable by factoring.

5 x2+3x—10=0

(R+5 ) (x -2) =0

/x=-%2

You try #8 — 10!
8) x2—49 =0

(x + D) (x-1)=0

— 1 ;
X =4

J
f

e | ey e

[EWELN

L B vl [t

—

6)

9

—
=

0=x%-9

o =0(x+3)[x-3)

15x%+3x =0

2x ($x 1) =0

5 7
3x (x+Ys) =0

x 0,75 |

T TR PN T [T ey s Yl

S

7) —9x*+6x=0

3 ’)C\k/ix f_};) -0
3 2 3

“3x¥ (x -7;) =0

[% |

e

=0, 23 |

10) 0 = x? + 4x — 12

0= (x+6) [x-2)

a; ’X = w;é }2"" /
S

T T e YT ey

e
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Algebra 1 Ch 9 Notes: Quadratics in Intercept Form 2019
Example 11: Solve for a by factoring: 3a? —10a—8 =0

Geara)o—4)=0
(a f%@)(&»q)f O
L_Ui:_ ’7//_5'\4 A

Examples 12 — 15: Solve each equation for the variable by factoring.

12) 0 = 2x? + 11x + 15 13) 4b% — 49 =0
0=(rx +5)x 3D (2 +D(2b -7 =0
0= (x +5/2) ("4 ) \{1b:t1
J l

."Ii K = ‘{]2’) ’3

N JRESUIUUEESST

L

You try #14 — 15:
14) 0 = 25y2% - 81 15) 5x2 +9x—2=0

6 =(Sy+a)(5y 1) (sy - Dix +2)=0

{

KN 2 Ys | | xls, >

10
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Algebra 1 Ch 9 Notes: Quadratics in Intercept Form 2019
Hints for solving equations by factoring:

1. Geta 0 on ong side of the equal sign.

2. Put the terms in ;"*Li'ﬂ.f;-...-i‘_‘ W aVe i_ " order. N \

3. Itisusually easiest to factor if the leading coefficient is “)L / . If needed,
move the terms to the other side of the equal sign in order to c\ﬁ‘faﬁge their signs.

Example 16: Solve the equation by factoring: —2x2 + 16x = 14. ——
—Ix T $lox 14 =D do O
()
— 2z _K MY =0 f
2 (x =1 Wx-1Y=0
L x=
For #17 - 20: Solve the following_eq_uations.
17) x2 =30 = x (Set=0"5 18) —3a%+18a+45= -3
X X prs=e—" r3 +3
A v
x+E-x-30 =0 -3a2 HEo T4 d =0
(x —6)[x+5)=0 -3/t o —1b) =0
=6 VAN
&_{:— gl! “‘}— ‘;/I
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Algebra 1
You try #19 — 20:

19) 10 =9a%+9
-0 —10

6 =Aa’ -1
0 = [3a+D) (3a~1)

21) 3x2+28x—-55=0

(22 -5)[x +11) =0

23) Solve the equation for x: 6x + Cx = 11

(G+r)x =1

Ch 9 Notes: Quadratics in Intercept Form

2019

20) —4x% 412 =8x

~%x —&x

~Yyt -y x+i2 =O

“Y(xF+1x -3) =0
4 (x ¥3)(x -1)Y=0

| x=-n0 |

|
(S Ty

Challenge: 22) —4x?—2x=—6
te 16

“dyt-ix b6 O
“2(2xT+x-3%) =0
—>(2x +3)[x -1) =0

- T s ;
LX/_, (AN
You try #24!

24) Solve fory: 5y — Dy = 14

(?*D)@ = fL

“FTS"_'DU (5-D)
g
{\8 5-p /

L ")

www.washoeschools.net/DRHSmath
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Algebra 1

Ch 9 Notes: Quadratics in Intercept Form
Challenge: 25) A garden measuring 12 ft by 16 ft has a walkway installed all around it

' 2019
ncluding the walkway, the total area of the region is 396 ft2. What is the / X
width x of the walkway? | k=12 A_)l
A= we
J = e :
396 = (2)(1'%7.)‘(276 Hie) - 16
396 = Yx“H+I2LX FLHX 1A A
_%63‘,(0 ’5q b \ = A
o= Ux* F56x+ ot
=4 (xT+dx +54)
O=4(xt+1)x-3 ) -
X = ——ﬁ 3 | X=3
Challenge: 26) Given (x + 4) is a factor of 2x2 + 11x + 2m, determine the value of m ‘.
AXT+HIlx + 2m
(X+L&)(9x+5) =7 Tt 3x
F¥x tiIZ
k%

x &+ I +1 2
3y X T+ X

I f

M So

=6 )
| R
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Ch 9 Notes: Quadratics in Intercept Form 2019

Algebra 1
9.3: Graphing Quadratics in Intercept Form

1) Which of the following statements is true for y = —2(x — 3)% + 4? Choose all that apply.

Ayr-The-vertex is at-(-3;-4).

@)}The function opens downward. \/ !
C)) The function is a parabola. [il ;' |
e vertex is at (3, 4). _. of !

2. Which of the following is a factor of the polynomial 2x? — 3x — 57?
F) x—1 (73 ~ 5\(x t 1)

G) 2x—3
@u—s
\x+3 /

Exploration 1: Given the quadratic equation: x2+5x+6=0

(x+2) (x +3) =0
X= ~2,">

a) Use factoring to solve for x.

A3 e

Consider the graph of f(x) = x? + 5x + 6, as shown to the right.
b) Where is the y-intercept for f(x)? Compare this to the equation for f (x)
What do you notice? F6y = ot fstnt b = b

[ (a6 |

¢) Where are the x-intercepts for f(x)? Compare this to your
solutions from part a). What do you notice? k
X= ~2A, D

o [(-2,0) | (3,0))
S ..,

I

U
Aa

14

ESERSETE TSV ey SV T L I O P | T T
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Algebra 1l Ch 9 Notes: Quadratics in Intercept Form 2019
Standard Form of a Quadratic Function:

(/(} = Ax* +bx +¢

Finding the y-intercept of a quadratic function:

Exploration 2: Consider the quadratic function y = x? — 6x + 8.

Y
e What is the y-intercept of this quadratic? A
— L - ~ X
U=0" —6(0) +¥ LQ@J ]
' ]
-
\
e Does this function open up or down? How do you know? < A > X
L%P — Mmg Co%/ t C W
A (+
e Solveforx: 0 =2x2-6x +8. 1,
A 4

0 =(x-%) [x-2)
X=Y, L «é (4,0 (Ao)

e Draw a sketch of this function by using the x- and y- 1ntercepts

e Challenge: Where do you think the vertex would be for this quadratic function?
( 3 y )

www.washoeschools.net/DRHSmath 15



Algebra 1

Ch 9 Notes: Quadratics in Intercept Form

2019

N AA

Quadratic with two x-intercepts

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

Quadratic with one x-intercept

Quadratlc with no x- 1ntercepts

\

Y

\_Y

A% 4

),

Examples #1 — 6: Sketch each quadr%tic function. Include the y-intercept and any x-intercepts.

1) y=x2+7x—18 | 2) f(x) = —2x2 — 8x
ink | wAnt t
%‘:n 5 07 %125l p ;—zmhfco)*"
BI{) A (y 1)
”J:’"% {O’(Xﬁ)(i"z') / [E
7(» ‘_ﬁ ‘ﬁy ~/-—\n‘f“"
; X=nd

4&7,

You try #3 — 4!

3) h(x) = 2x% — 10x

DLM

— e =82 19
—2x (x4 =0
)("' Oi H

4) y=x*+8x+16

N

Yyt

_a(ey® -10(0) =0

¥ e

D= x* 185 blb
0= (x+9) (x14)

%=

/-

A

——

\\.

L(om ém

)

/b

>

www.washoeschools.net/DRHSmath
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* Algebral Ch 9 Notes: Quadratics in Intercept Form

2019
, You try #6!
3) g(x) = =3x%+ 12 4

1 6) a(x) = 5x? — 45 ’yr

Hd‘ﬁ* / M

ﬁ(o) = "'5(@1'} 12 4 - 7> . al®) 55—(9‘)1”'Lf§" T j
(ﬂ =2

| >x &(0) 45 < ,3\ 3 >x
Ly s

(0) 'qg‘) v ‘ts-
AK—int ’ X’J':\_t_ ’
6= -2 H12 O-':{‘X'z'waf
0 = 3(x*-4) 0=5(x*=9) )
0= -3 (xt2) (x-2) 0=s(x+3d(x-%
mh Y emm—— = % 3 (-
- x=tT - , A= i3 ](307(303 :
- (20 £20) it
Example #7: Sketch the graph of = —(x + 3)(x — 1). Include the x-intercepts and the y-intercept.
fﬂ'f' O y
X A= 5 i
(ﬂ’mf Y = — (013} fo-1) — -
, . /o3
= - (?))("}») =3 /
J N/

You Try! 8) Sketch the graph of/f = 2x(x — 6). Include the x-intercepts and the y-intercept.

O

mn

—“nt Sarme ad

xwm"ﬁ"@(OJD)

i
6“\)

www.washoeschools.net/DRHSmath
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Algebra 1 Ch 9 Notes: Quadratics in Intercept Form 2019

You Try! 9) Which of the following are terms for x-intercepts?

A) zeros B) roots C) solutions all of these are correct

Example 10) Given the quadratic function y = 2x2 — 8x — 10. Sketch a graph. Include all intercepts.
= ~10

~int 2(c) 2 -8(0)~10 =
& e

< - 7\“ f)c-'w’\‘f O = Lx¥-8x -0
f 6 = (%X~ t(><~.‘>§
0 »-2.(7\ “s) % +1)

-t

J
( 9 o’) (1,9 |
A
Example 11) You try! Given the quadratic function y = —x% —8x — 15.
Sketch a graph. Include all intercepts. _
, S -5/
%-m‘t : = ’(o}"—*glﬂ} -15 =1 {_g‘, ,‘\ >
9™ Ty /)
L) J \:'5
x- Nt . ~XT-gx 1S

0
6= — (x> FEx 115)
O=—(xt5)(x1 ™)

18
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Algebral Ch 9 Notes: Quadratics in Intercept Form 2019

~“Example 12) Given the quadratic function ¥+ 9 = —x2 + 6x. Sketcha graph. Inciude the iffercepts.
y

0 T —xFtppr —9
(50) ynt 9= ~0% +L(0) "9 F

) T et o= *)fz"f"@;« -1
(0, .«?/“l 0 L on )
0= - (;(., "b) (;C 5)

X =3

What do you notice about this graph?

q =7 (0) - 613

i

, [

Example 13) Given the quadratic function g(x) = x2 + 4, sketch a graph. .- Y
Include the intercepts and vertex. Reminder for vertex form: y = a(x — h)? + k ﬂ

24 Vo, 4)

(x-
ij‘) ) g
(o "‘) ) i

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

ho X~ N t@‘f’wéo'(‘ S

—Example 14) Given the quad_ratic fanction y = 3x? — 20x + 12, sketch a graph. y
Include the intercepts. ! ™
E)wu’m'; 3 (y:-w () Nt =17 /
% B ”5 /
- -\ . r@ >
. 1 L -
x-mt-. 0= Dy Lox ti
0= (3x-2adx — & |
= =
x= 35 6

" [ g™ U1 e Tl

TS N ®

www.washoeschools.net/DRHSmath 18



Algebra 1
You try #15 — 16!

15) Find the x-intercept(s): x2 +6x +9 = y/
(xt3)xt3)=
X<~ "3

A) (3,0)

(B0

C) (3,0)and (-3, 0)
D) (3, 0) and (6, 0)

17) Which of the following equations matches the graph shown?

A v=(x—-—3Nx+t2)—
By = (r Bxr=2)

O y=—(x-3)(x+2)

=-(x+3)(x—2)

Ch 9 Notes: Quadratics in Intercept Form

2019

16) Find the x-intercept(s): f£x) = 4x? + 20x + 25

O = [2-9&'!“5')/1%.*3‘3
Xz
C) Sand 2
D) -5
y
—*¢
2% 4
W TN
%6/3’2\ . x
e

Challenge: 18) Which of the following equations matches the graph shown? Choose all that apply.

By =-x-0E+2) &

COy=-Ax = P2 g

—(x*¥x—&

y
i T —104 (lﬁ) :
T e
By |
§ Hras \l
i 7 '
B __/"'i"_ \
15 A\

S SN — . ! \ _] _.l
1Tt
£ T T, T | 6

2 !

www.washoeschools.net/DRHSmath
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- Algebral Ch 9 Notes: Quadratics in Intercept Form 2019
9.4 Notes: The Quadratic Formula .

S I hot,
The Quadratic Formula: - 3 b
—bt b Hac éjf‘/
X =

2 O~

For Examples 1 - 4, solve each equation for x by using the quadratic formula. If needed, write your

Lanswers as simplified radicals. O~ L C ‘
@@50 o Fa et 2) 5x*—9=-3x F 53!7”% 3,49 =0
(xYx =9 (K Y=o
5+ a4 L 5+ —3r ) A= (sY(-a) SN
2(1) > / 2(5) —
=3 +3y / %
‘ BT N4
You try #3 — 4! o 3 2%
3) x* +5x =3 4) x2=9x+9=0
xT+EH =5 FU (x_ o) =0
XY =0 —
( | AR L a2y
-s+ sy (- :\«yf NEE R 20 2 g
. ' ) g//
76 ~ | - T

www.washoeschools.net/DRHSmath 21



Algebra 1 Ch 9 Notes: Quadratics in Intercept Form 2019

For Examples 5 — 8, solve each equation for x by using the quadratic formula. If needed, write your

answers as simplified radicals.

5) —4x*+8x—-3=0

You try #7 — 8!
7)x% +3 = 4x

xt-Yx +t3=0
(x -m)[x —1) =0

i e

I 6) 5x2 4+ 3x = —2
syt rt2=0
| (SX ——=tx =3

“5+W;~3N 2

L(S') io [, W€

S can

[muw / /Jf;:[*;wg

—

8) 4x2—x+20=0

P TP
2L 4Y 8

e ————

! Y\O Si)l\u"h(}y\_&

/o

/N
For Examples 9 — 10, 0, solve each equation for x r x by usmg the quadratic formula. If needed, write your /’ ¥ <\0\

answers as simplified radicals.
9) 3x2-2=-10x

byt t10% -1 =0

~10 % 790 ~%(D (D)
2>

= <103 YT = 45 4

' You try! ’/Q N
_ o
10) 2x2—6x—5=10 R

I
|

bt NBb-4(2[-5) =6E~NTF
r

www.washoeschools.net/DRHSmath

22



" Algebral Ch 9 Notes: Quadratics in Intercept Form 2019

Example 11: Consider the function y = x% + 7x — 3.
A) Solve 0 = x? + 7x — 3 for x by usmg the quadratlc equation. If needed, write your answers as

M = (—}d ----- . Ca/Q(‘, .

+ \,af»,-qm:aﬁ' =116 7o) /2

®
simplified radicals.

iy 1 13
(1Y pa
(-7+{ey 72
= 405
Y
L 4
e B) Write the solutions for x as decimals rounded to the nearest tenth. pa AT "!_'_;x
i o ] B
ST LY0S | -
o () The graph of the function y = x? + 7x — 3 is shown to the right. -t
What did you find when you solved this equation for x? ‘1 -
M i
\GAH
\4
Example 12: Consider the function 3x? — x = f(x) + 4. |
o We 3x?% — x = 4 for x by using either factoring or the quadratic formula. Eith;P’i'\'rz; will work!
4
A 1_.1\ 4
CEEeT i) B
1H... M i
ey abee
€ - —> x
e B) The graph of the function 3x? — = f (x) + 4+is, shown to the right. EEEEEE 188 T
What did you find when you solvé; this equation for x? \ -
L
= \/ |
yd
i d
= i’y TR T S L S A LR TR VTR
23
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Algebra l Ch 9 Notes: Quadratics in Intercept Form 2019

Example 13: Consider the function y = 2x? — 2x + 4
e A) Solve 0 = 2x% — 2x + 4 for x by using the quadratic equation. If needed, write your answers as

simplified answers.
’ B (x =X+
M ) e —

AENG = gD - 54 -3¢
> () Yy

iyt

93|

%

3
m

o B) The graph of the function y = 2x? — 2x + 4 is shown to the right.
What did you find when you solved this equation for x? I >

Example 14: Which of the following is the solution set of 2x? + 14x = 187

x4 1Y x — ¥ =O
x> 47 x =) =0

-+ y"hq/ﬁ Y1) (-9)

A g EVES Lo T7EVES
' 2 2 >

—14 ++/85 14 ++/52
B.x=—"(r— D. x= i \’7:{:1{ S{?

A

24
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Algebra 1 Ch 9 Notes: Quadratics in Intercept Form 2019

Nhere did the Quadratic Formula come from?

It came from starting with the standard form of a quadratic, setting it equal to zero, and then solving the
equation by completing the square. The solution is below. ©

ax’+bx+c=0

, , bx c
aflx*+—+?)-7+4+-]=0
a a
bx c
X2+ —+?)-72+4+-=0
a r\/‘ a

b \? b2
(%) ~ 4a?

= 4g2 4q?

(+b>2_ b2 — 4qc
T2 T 4q2

b +,/(b*— 4ac)

( b)z b?  4ac

x+'z"££‘ 2a
b (b2 — 4ac)
=t
* 2a ™ 2a
—b + /(b% — 4ac)
X =
2a

Wow! ©

25
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Algebral

Ch 9 Notes: Quadratics in Intercept Form 2019

9.5 Notes: Classifying Functions, and Systems with Quadratic Functions

Warm Up: Classify each function below as linear, exponential, or neither.

1) l

2)

X 0 1 2 3 } X 1 2 3
y 7 - ) -17 | y 6 12 24 48
Lo S —s (=
Y -s -8 (L Y 5 E)
K 2 | o L] 2 \
4 1 0 1 4
v VWV NV
-3 -1 3
VvV - N
ta +o T2 o H?’W
deie | T hun o
[Q)M.owlrf‘aw“tp(‘.
}Q,BH‘)L [Ei(;’bmn’*"d / Mw&w‘ﬁc
| 7
"j/, U m"‘ba‘w
.;;g_.f:.-» —_— ?
Constant S % gows Fart X 2nd J"’ﬁlwnﬂ
%’US’“ th {we,rena Z %mwﬁh Jl% Nroovtt
oA reecttis 1 %d" rk LEr ] .
f = X
= - lg)( %
NG (3 j (x iS Sﬁ@mw&i
war X
< X-e‘;:zbrwﬂ‘f" 7’”‘ Jeaw P ;o'Jno:mQ

www.washoeschools.net/DRHSmath
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Algebra l Ch 9 Notes: Quadratics in Intercept Form 2019
Classifying Functions as Linear, Exponential, or Quadratic

vinear Functions have a C )

y=-8x+7 5\

v
P

Exponential functions have a y
e
X 1 2 3 4 y = 3(2)* T 7
6 | 12 | 24 | 48 -
A

Quadratic functions have a

N
/_ I
y

) x | -1 0 | 1| 2 2. x | o | 1] 2 3
1 | 3 1| -5 - y 8\/4 2 | 1
V7 (g (% / . W/ =
42 -2 b G) / P 5;
N 2 z P
3) RS 10 y 7) F0) =224
4 .*h H

[£

v B W=
(SR
AV,
—\_
o
//;..-—-
L+
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Algebra 1 Ch 9 Notes: Quadratics in Intercept Form 2019

You try! For Examples #8 — 13, classify each function as linear, exponential, or quadratic.

8) gx) = -2(x+ 1@}(4 9) . 0 " l 5 3 10) y=x
2 5
!C\) | y 2\/1_\I10%7 ‘ L/
1z > ‘ Q
+2 1%
11) 12) x 13) x 4 | 5| 6
L i/_\\v.
F// \ -1 5 S |y 2\/10 Vso 250
7 \ 0o | 65 |7 s v
VA - s, 1 g [ i a5 o5 &G @
v 2 | o5 |21 E
L@J L
Challenge: Write the equations that model #12 and 13 above,
m x¥b f"'YxH @ & 10&
() 475 5/
’ o N X"O
Sloﬁz b HY |
l 2|3
when =0 355 o5 | 5 ] 2 ,15( )
5 = .7 [ RV
- I _J %5 35 75
Converting Quadratic Functions into Different Forms.
Standard Form Vertex Form Intercept Form
4\t = - ﬁf —¢
%ﬁaxzﬂaﬁc (64‘*(%*'0 e W SCald 6}’>
\ \
ot e Hha a

Cwﬁﬂ

S@Mw ’ "ff/& ctor
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Algebra 1l Ch 9 Notes: Quadratics in Intercept Form 2019
Example 12: Given y = —(x + 3)(x — 2), write this function in standard form, and identify the y-
ntercept. L~

Sf. I!’
"‘\19
(éf: ~(x4%) (x-2) H}
Y (~x=2) (x-2)

X * 1ty ~Bw+ b

E_bd-—:.,x*’wxwgl / :/()’/f

You try #13: Given y = 2(x — 1)(x — 5), write this function in standard form, and identify the y-

intercept. - s _— .
S h\fﬂé@,

2 () (£-5)
&5 A ""l/) ( x *S'\
2w —lox - Ly + 10

Example 14: Given y = x? + 8x — 20.
A) Write this function in vertex form, and then identify the vertex.

R Bl
v

Ww Ak e
Y= K e x-20 Jerty (1,739 |
s (=D =30 / |y = 20
N B/
[ = Y77 4220
e’ -0 ,"'! 2'
B) Write this function in intercept form, and then identify the x-intercepts. 15
- 2 3 _ \_._ 1~
6,’3( +& a — 20 ._ (\(‘:;6)
by = (% +o Yx -2 ) Lx: -0, 2 |
[ e gat i S it = St T s e TR T s S AR S b b M A N ) P e D
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You try #15: Giveny = x*> + 4x + 3
A) Write this function in vertex form, and then identify the vertex.

At U

g e | ety

[ — -
J (“' 2, =0 |
[ .
B) Write this function in intercept form, and then identify the x-intercepts.
Xt tdx +3 /
| no
(x+3) (x+) vl f e
- = \ /
\ x= -3\ |
\r X 5 J L J ’n I
= ( -%) |
Example 16: Given f(x) = —2x* + 12x — 16.
A) Write this function in vertex form, and then identify the vertex.
U= mdx® tirx -1l ” \
A% ¥ ¢
- _ \/e/r
‘i > —d ( X - 3) A f
| =
B) Write this function in intercept form, and then identify the x-intercepts. V)
| &N i
%ﬁ fa*)t‘z'-ivflx."i(a N ‘ 2. _‘,.",'.f
o (£ ~bx 4¥) |
/ (3,2

—a(x =Y Wx=2)
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" Algebral Ch 9 Notes: Quadratics in Intercept Form 2019

9.6: Modeling with Quadratics
K’V arm -Up: Consider f(x) as graphed to the right. \
Which of the following statements is true? Choose all that apply. |' ‘ ;

> <

he function has one solution.
B) The maximum value of the function is3 O

@1‘ he domain of the function is all real numbers.

he range of the function is y < 0. 1=

..'-'""'-n-.._
P = ___l-'—f

o

eﬂ/wc’) o
il ' (haight ,

Vertex Form of a Quadratic Function: v = a(x —h)? + k
range )

)
Intercept Form of a Quadratic Function: y = a(x —p)(x — q) LAY U(} 7o 'bw 1o m
ey 1o tel{
(6 —~nter Ce/‘o‘f"b

Standard Form of a Quadratic Function: y = ax® + bx @

e e e e

Ereressersee s ey
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Algebra 1 Ch 9 Notes: Quadratics in Intercept Form 2019

Exploration: A toy rocket is launched from the ground, and its height is shown at various distances from a
house. Use the graph below to answer the following questions, given that the height of the toy rocket can be

— _2(y — E)2 :
modeled by y = —3(x — 5)* + 48. 50)\ | (4 g)
A) What is th I height achieved by th ket? T : (-
) What is the maximum height achieved by the rocke = H\\_
[H4EAT | Lol — /NG
B) What is the total horizontal distance traveled by the rocket? .':f)bzo b RS
a-[ =53 =10 A - \
7 91 /| | AN
"4 | | ¥

C) How far away is the rocket fr the house when it lands? >
] 2 4 6 $ 94 10

0’ 't o J distance from house (feet)
D) What is the approximate height of the rocket after 4 seconds?

J4s 4 |

E) At what time(s) is the height of the rocket 20 feet? ¥

Ndoand ¥ (£

You try!
For #1 —5: A rocket was shot up into the air. The graph
shows the height of its flight ¢ seconds after it was shot. Height (vards) N

50 A A g .
The equation h(t) = — g— (t — 5)? + 40 models the height of i .J( i HYJTL 1 L
the rocket (in yards) at ¢ seconds. il N rTw |
1) At about what height was the rocket afier 6.seconds? .____.#__,:3\0 _T-; =19 ! ]

20 '
2) What is the maximum height reached by the rocket? N 101 \

‘ 1 \ > Time (seconds)

Lw L{'«EGA_J{?T:_%? 12%4 678 10 12 14
3) At what time(s) was the height of the rocket 30 yards? _

4) At what time(s) was the rocket on the ground? .-

[ et | %},&A&QJ

5) How long did it take the rocket to come back down to the ground, after it was shot into the air?

Q-1 =|g Al oncfr/
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" Algebral Ch 9 Notes: Quadratics in Intercept Form 2019
Example 6) Sarah is a cliff diver standing on the top of a cliff with a height of 50 feet. When she dives off, she
reaches a height of 30 feet in 2 seconds. Determine the quadratic function, f(t), that could model Sarah’s

height t seconds after she jumps off the cliff.

4
o

>0 (2,%0)
B. f(t) = =5(t=0)%+30 : -
S ® =50~ 02 +50 Vst be (&
—Pf= =) >+50" R . ‘ ajﬁ"z} V ”w
not at 30

—_— (), Lo
/A*f(f) :(t vy

You try #7! The cross-section 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 feet.
Which of the following equations correctly model the relationship

between x and y, given thatat |a| = %‘? Choose all that apply!

B3 6(;»—%2)(}(1-14)

@y=1(x—2)(x—14)
y——(x—8)2—6 _
. X= 2 14

Ey=-(x+8)7 - +
o=1 Yo
Exploration #2: A rainbow can be modeled by y = — § (x — 4)? + 8, where x is the horizontal distance in
miles, and y is the height of the rainbow in miles. .
: (4,%)
A) Sketch the graph of the rainbow. Include the vertex.
B) What is the maximum height of the rainboyv? 8 W / ‘\
< { ,i > X

Maximum/Minimum Value of a Quadratic Function:
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/
~ 9) What is the height of the building at a horizontal distance of x = 57

Algebra 1 Ch 9 Notes: Quadratics in Intercept Form 2019
For #8 — 10: The storage building shown can be modeled by the graph of the function y = —x? + 24x — 44

Where x is the horlzontal width of the building (in feet) and y is the height (in feet). e O\
8) What is the w1dth 0; the building at the base? T ( g
= e .
5 L —nter Q,Ft ) || b
O ")( " Lq)( ‘-f o - —rL——____*_%
—(X* - 24 x +HY) 2

W hat Vs 4 Wuu«%i& S 7
’F(@)w~5 Janls) — vy =[50

Challenge: 10) What i§ the maximum helght of the storage building?

T S, Whath verliy 7
— ¥ty ux -wy

" gu
—(x T -2 4% ‘“’HLFH

xmmH00 (100 ]
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Algebral Ch 9 Notes: Quadratics in Intercept Form 2019
You try #11 — 13! A ball is thrown, and the height % (in meters) as a function of time # (in seconds) is given by
() = —2t2 + 8t + 10.

11) At what time does the ball hit the ground? )(""l n"f erc {E{;TLS ) A ('L ig\)
—Atr st +10 ) T P
(gt -t oS F j \

= 4,10
ca (b ) (gD = t=5-1 | 5 ( )10)
12) What.is.the height of the ball when ¢ = 4 seconds? _ --6‘r o= >
verbex> —an-ﬁ;ﬁq:o % -1y 5
Q? o —2(=4d) +0 = _ . B
9 / Challenge: 13) What is the maximum height of the ball? | &(‘t - 2) ﬂ & I X (

O&L"‘" ()= -2 (D) s (D T10 :E:DZ

Challenge: 14) At what time(s) is the height of the ball 16 meters?

. | o
= ~24 ¥t +10
of-;u;l—-'ﬁ: r%

Example 15) Consider the function y = (x — 3)? — 2. ¥
a) Find the vertex. b) Find the y-intercept. —— A\ g
- \
(3,70 (o3*229-247( |1
b) Sketch the Tunction. Include the vertex and y-intercept. ’P
< .‘:\ i ). > X
¢) Challenge: Find the x- 1ntercepts \‘0 ’2/)
o= (x-3)*= 12 (3
= (J( 53 + v
= 243 L
+ 7T =x~3 &{ {_ . <.
d) Draw a vertical line through the vertex. What is S the. equat1on of this line? R\
ESEY v
e e T e T e e e e ey —
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Algebra 1 Ch 9 Notes: Quadratics in Intercept Form 2019
Axis of Symmetry:

Example 16: A football is kicked in the air, and its path can be modeled by the equation
f(x) = —16x% + 32x + 5, where x is the time (in seconds) and f () is the height in feet.

A. What is the height of the football after 2 seconds? m

Y= —16 (" 132 () +5 = 53 :

B. What is the starting heightx;f the football when it was first kicked?
e % il ) 7 I

A

C. At wha@zontal disté};éé W

imal, rounded to the nearest tenth.

ilbthe football hit the ground? Use the quadratic formula.

Write your answer.

ex—interagls”
0= <tox® %L x +5 /Il/
PR e - ™ /|
~5Z £ 321 -q-)EY = 2,029 —o0&S
2(-1b) 4 ll
P ¥ o nlf
D. What is tlyefrflaximum heighgreached by the football?
.\_\x o - “'L“-\
X STerTy (12)

4t " :

_‘b (Xl-
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Algebra 1l Ch 9 Notes: Quadratics in Intercept Form 2019
You try #17! The height (h), in feet, of Jon jumping off a rock into a lake can be modeled by the equation
W(t) = —16t? + 4t + 24, where t represents the time in seconds after Jon has jumped off the rock.

A) What is Jon’s height after 1 second? h
L= ~16(NEF40) 124 1) 11 ]

B) What is thtkelght of ‘[he rock?_ ,
=
“‘tm Co (3"{‘ g [

C) After how many seconds does Jon enter the water? Use the quadratlc -

formula. Round to the nearest tenth. U" e MD w A , 3, 5 )
%,Qc't' ‘..QM ue— M ﬁ,l:'"*_- \.-k,fkf_-k/, ﬁ'@m-

L/

—t+ )b -4 (46) (29 — —1.1o6,
2-16)

D ot T e s Ty TR (g

T e e e T B ¥
LSS FTF I Sae e  hT R O e, P S, - =St ) B
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Algebra 1 Ch 9 Notes: Quadratics in Intercept Form 2019
Unit 9 Study Guide
Graphing Quadratics
Form What it tells us Read about it

in your notes!

Intercept Form

y=ax—-p)x-q)

x-intercepts at (p, 0)and (g, 0)

The y-intercept can be found by substituting x with 0, and
solving for y.

Section 9.3

y=alx—h)+k

The y-intercept can be found by substituting x with 0, and
solving for v.

Standard Form e The y-intercept is at c. Section 9.3
y=ax?*+bx+c e Factor the function, set equal to 0, and solve to find the x-
intercepts.
e If the function does not factor, then the x-intercepts can be found
by using the quadratic formula.
Vertex Form e The vertex is at (h, k). Chapter 8;

reviewed in 9.5

Solving Quadratics

l

Technique Hints and Steps Read about it
‘ in your notes!
Solving by Factoring ¢ Geta 0 on one side of the equation. Section 9.2
ax?+bx+c=0 e Factor completely.
e Set each factor = 0 and solve
Solving by the e Get a 0 on one side of the equation Section 9.4
Quadratic Formula b VBT dac
2 o Usex=———""
ax*+bx+c=0 2a
Solving by Systems e Set up a system, with one function for each side of the equation. | Section 9.5

Graph each function.

Find the point(s) of intersection.

Dividing Radicals

Hints and Steps

Read about it in your notes! .

e  Reduce the fraction, if possible.

Section 9.1

e Simplify the radicals, if possible, by taking out perfect square factors.

e Rationalize if there is a radical on the denominator.

BT ST TTY T T T T
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