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CR Algebra 1

Ch 10 Notes Solving Quadratics

10.1 Notes: Solving Quadratics by Square Rooting

Objectives:

s Solve quadratic equations by square rooting.

¢  Determine when a quadralic equation has no solution,
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Note: we will learn how to graph quadratic functions in Chapter 11.
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Solutions of a

We can have I solution, _Q_ solution, or <2 solutions.

Solutions of a quadratic function are the A -intercepts.
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Examples 1 —3: Find the solution(s), if any, of the quadratic functions that are graphed below.
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o —
Alternate Terms [’K* M+
for -
V)
“x —intercepts” 2eNs, Voo s ) &C S‘D\ whons
¢ 1§
(’D \Solaxy CW ‘) \\-y " Note:

—

- - i (VEY When a variable?
Solvitie a (Conel o m?"' . r‘;ﬂ b A\ | or s isolared it
: v ele o e ahen cannot equal a
Quadratic @ v L PDS NIVE ( D) negative numbcr.
Equation by Sioe: ( i 5 3 ( ')’1 )
Square Rooting SGuenre rev Lot S1den C T ~)Fn
g bl IJ."ﬂll duc?s_.NLl(l
\ Hre A 1ere is
189 m Vs e solution.
Examples #1 — 6: Solve each equation for the variable by square rooting.
1 z2—i—4é* 2) r2+7]=4 3) 4x2+f=3
e ¥ < - -1 ~p -3
12> 0

2

You Try #4 - 6!
4) —3x% + 4 = —23 5) 4t? + 1%= 17 6) p* +
- - (_,f = -1
g SN S
=R =2 -O P
= Y
: o
Jxdq /0
x= g P t-vo
Examples 7 — & Solve. Simphiy radical answers. You Try #8!
7) 5b? —g =97 20 8) —3a? +;L= —32
%3 X A -4
s ~3at =36
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Examples 9 —14: Solve for the variable. Simplify any radical answers.

9i](x— 5? 10) (x+1)2 = 11} 5(x +1)> -3 =77
-| 4 43

.. *
- _S (K“\ ’ﬁ; S(x +1)'= 0
-\
= 2-+5 ’X‘-l"'r ﬁ‘_‘m\ X=3 §
- Xz -g
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2“5 i A 40T -\—JT. T
You Tty F1Z — 14 - A= =l tcL
12Q§(x+4)'?ﬂ?6 13) (x—5)2+}l=11 14} 4(a —3)% — 1‘0“ .
A -

..cm

w‘ﬂf + (ODX,L (== Jio He-3)* =8
- - Y Xz-lv X_,%: i'\l_['a
A -4 06 ¥ xS ﬁ E
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Examples 15 — 18: Solve for the variable. Simplify any radical answers.

15) —3(x—2)2+Z=—351 I 16) 5(x+4)2+2£)= 10 a- X0
= i (et ] = % \
*gx«z\"' =-3b @ (x4D*= o
S -3 3 S

m T&-Z. (x vu) :@

4=k23
'X*l *2' woc.-\.u
You Try !!'}' 18! -
17) —4(x+2)* + § = 28 18) 2(x — 1)? — 3 = 13
% K ' *ﬁ

I3
- ¥(x42)" =20 %(X'D Tk A
=M iy 2
L 2 _ @
XA = 1 Gy =08
Rt xyb :tﬁ_
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10.2 Notes: Solving Quadratics by Factoring, Day 1

Objectives:
e Usc the Zero-Product Property to solve equations.

¢ Solve quadralic equalions by [acloring.

Warm-Up: With your group or a partner to factor the expressions below. If needed, use your Chq Notes.

n 2+ BT O B) a? — ooy (LY= 3y
((fy.u Y ¥4 ﬂ _ 3;)(’2‘:\ D)

Exploration: Work with a partner or your group.

¢ Given that ab = 0. What must be true about ¢ and/or 7

0\00 = O b = O
W@mn@ hem musy i_\
¢ Given that (x — 2)(x + 5) = 0. What values of x make this equation true? Why?
X-2z9 A+5=0 mdo(ﬁwez [06’(9 ‘_’3"‘)
=zl [ =x=-5|

Let g and A be real numbers, I ah = 0, then

Zero-Product s
Property a= 0 Ono{/bf b= 0

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

1) xT—o 2) —25x(x+1)=10
-2.§£:O \'x-r-l’f—o

-’<(”O (=0, (?c:"'f!
m You Try #4!

3) 3(x —2)(5x + 4) 4x(@% —3)(x —100) = 0
xX-lo

=0
o =0 .
ix- % 3%'31 ly;_.wo)

t/v

www.washoeschools.net/DRHSmath X ’__Z...- 4



CR Algebra 1 Ch 10 Notes Solving Quadratics

CDC’]e:f A O DN One sn.ic D‘c"n'\e. o

Solving -
Quadratic @ Fﬂ gnr,

Equations by @ Use Yhe 2en - ?"“d"“-* P&?U’*\a ‘1(0 SD\VJE.

Factoring

Reminder: What are other names for the “solutions™ of a quadratic equation?

% (ntarCepYs , 2ewms, ardl OO

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

5) 2% + 37 — 10 T 6) 0= h? — 25 | 7 a-10d+25=0 _'T"_zg
(x-2Yx +5)=0 o:gmsxhis):o (4-SYa=63=D
)
o
ﬁ =% 4 !
You try #8 — 10! \/\ = \

8) x2—49 =0 Nb2+2b+1=0 10) 0= x2 + 4x — 12 é%)
(x+x-73)=0 (b+D(br D=0 o= (3t EYie2) 5

| uEay ot
X=-F x:=%} = W-b\xﬂ\
i X:t'—l—j

Examples 11 — 13: Solve each equation for the variable by factoring. Yon Try #13!

1) 4x2 +8xr=0 (CF. Y { 12) =9x? +6x =0 (3(1::*3X1_3]) 15x2 +3x = 0 GCF:Z)X
Yx(x¥ 2 )=0 | —3x(@x —2)=o | 3x ( Sx %1 )=0

! ! L
xS }< 3\ %( 5 =l
x>2

- |
SY:-l
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Examples 14 — 19: Solve each equation for the variable by factoring. Reminder: look for the GCF first.

Not all problems will have a GCF, but some will. G(‘ F=—=|O - \.S
— ’L;/\_._-———-—-"'_/_i
14) 2x3% —14x* —36x =0 15) —10x2+90 =10 16) 6x* —13x —5=10
GeF 2x e E nN
2 o] locx ,...C') O (?.X. _13(3,( - 5') o
X (x* -7x -’ )0

-lo(xiz)(x =0

lf(x+l2 i q\@ ix-ﬂ F \
%x=0 \x=-2 \7( 1 @3—3\\ YR——\

®5x2—20=0 oF=S 18))—3%% — 18x2 —Z4x = 0 19) T0x" =3z —1 = 0

GCF= 3x -
S(x*-$=o “3x(xtrbx +3)= 0 \ (2" o X J’ ) =%
S (x ¥ VAx VO .3

l« _ 2,4 -?.{.-
N= -2 ;lpz_ ¢ (x + VXX Y D=0 @

)
Xzt r%gcr),x:*l))(ﬂ

20) Consider the cquation 3x2 — 12 = 0. Solve this problem in two ways:

u\l-

By factoring 6 CF = 3 By square rooting (see the 10.1 Notes)
A - 2 -\ YL =0
X—-2 ¥O
2(x+2 X ; 2212
')‘('7-’2-] w: 2 3

Did you get the same answu‘ Ath cach method?

Ves ! [x:\:tz&

21) Consider the equation x* + 2x — 3 = 0, which can be solved by factoring. Explain why this equation
could rof be solved by square rooting.

(x+3Xx-1)=0 W +ue-3=0

Cannot 130lade X nhen
CerAThT, | =g S
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10.3 Notes: Solving Quadratics by Factoring, Day 2

Objectives:
e Usc the Zero-Product Property to solve equations.

¢ Solve quadralic equalions by [acloring.

Solving Quadratics

¢ Re-writg equations so that they can be solved by factoring,

. To solve an equation by factoring, the equation must be set equal to L If the
Writing equation is not set equal to » then it can be written in an equivalent form.
Equations — 5
in o e & Jem Fem ove Side o€ e
Equivalent S1gn to other side, (ancel the Som ‘h"\fb'ua/"ll\
Forms A ande Sians |
or = (the derm will thange signsl]
Standard ax:"- J(\D X + cC = D > 0= CQX?"" ]
Form of a J,
Quadratic X ,‘ R
Equation easiest X factar o s P wWihVe

sy 0

Examples #1 — 6: Solve each e?uation by fdctoring

D22 =51 2) x? +40 = 3) x
+ 0 + 10X “\y v +18 e 8
xt¥lox=0 6CF=X | oy 4 40 =0 x* +0x +1F|: o
15| >
x (x ¢10)=0 = 3
l AV ’ (X +AX *¥ )= 0O
oo [0\ (xowxx=odo | O
; xXz-3 | x=-b
| xX=4¢ | X=10
You Try #4 — 6!
4) x? —3x% 5) x% 6) 9x2
z = 2 &
")CL—BX-—L{’D:D x “87(**"0 95( + (Xx=0
| 4o VL GCF=73x
2,L0 ) =
4, IO _ IX(3x ¥2)=D
e Nx-49)=0
&HD [X‘i Xx 3
(x+sAx-8)=0 | ((x=-1 [ *29 \
X=-S\ X:K\ L
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So]ving Quadratics

- ¥2lbt 16=0

GCF=3 O 2'x Fiyx *IS

O I

3.3 Dzlx i 3V2$5)
By N b p)=o |

g S Xz =
You Try #10 — 12! Chbz-1 \b="06 \ ] \z—\
10) xz‘—fs@ 11) (—ZxZg 16x2= 14 Jz) 3 = £2x2 4 5x%)

(a -\D(a’r =D

-

M7

a= -S

T —230=-D o T _x ¥ 1Y
A %3% O 2% Gc::c:.z_ 2% - SX¥ 30
ryL
0 Dz Z _8x+1) e 1,3
@ 2(x -3 pra——=t
(xiis’(x,-m:o 0= 2(><-— NCx - 7) (2x =) (x~1)e0

e xes\ | (w1 ] x- S
e\ X1 T
Examples #13 — 16: Solve each equation by \actormg z
13) 3a* - 1Ba — 45 = 14

=3

= - z_'qq
3at —18a -4B=0 G =3 o e
2b -
2(at - -1p)=0 (27:&}) (’Z)o-\-—?-‘;( q.)
3(@+2 Xoa-8 ) =
;0\:-2. \ %_-,g \ =
YouTry
15}0—25}’ 16) m_xj\*
0=2Sy* -9 iy
o:(sg»rfisj-l-@) 5= dx2 +%@ "
% g1 O=4(x* x2x~3)

S ']13
m 0= 4(X-Dx ¥3)
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()
17) Consider the equation x? — 3x + 1 = 0.

e Can this equation be solved by square rooting? Why or why not? M
D Lannoy isdakl X w ‘
o \(1' @ on X “L”M o

e Can this equation be solved by factoring? Why or why not?

( X ) NO) Pi'\me.

? y
e A

e Use a graphing calculator or technology to graph y = x2 — 3x + 1. N 1

Sketch the graph to the right. \ [

/
€ — > x
v
e How many x-intercepts does this quadratic function have? 2 So how many solutions should

the equation have?

e Note: we will learn another method next class that could be used to solve this equation.

www.washoeschools.net/DRHSmath 9
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10.4 Notes: The Quadratic Formula

Objectives
s Use the Quadratic Formula to solve quadratic equations.
e Determine when a quadratic equation has no solution.

& oxtr Yox ¥y =0

Qu;lr(?:atic %m X = \9 J_\Ofli L_}q ¢

Formula

We D, ?D_ISI.—'\-{
ok v

When can the Oﬂ‘é*\"\! N e Arm
Quadratic C\,\(l '\’\C)Y + s O

Formula be
used?

For Examples #1 — 4, solve each equation for x by using the quadratic formula. If needed, write your
answers as simplified radicals.

Dl? —5x+2=0 2) x2+9 =(9x )-——

=\ +\o=-5 ted |,X7._.J:qx +9=0 2%[
s a=l b=-9 £l
2(’\) & Ol \[8|"‘q(.|)(.Q)

20N
2
\ A= f] it 35!‘55 l
You try #3 —4! =
3) x* +5x = 4y x? +5x—5—0
xltSK-370 o HS

- {70
&=\ =5 -3

0=\ e
w= =S 3 2543 x= —‘5+ 25 - 401X-9) @

20) 2 ()
x= l———
2
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CR Algebra 1 Ch 10 Notes Solving Quadratics

For Examples 5 — 8, solve cach cquation for x by using the quadratic formula. If nceded, write yo

answers as simplified radicals. \r\(’\’_

5) 5x* +3x—9=0 6) 5x*+3x+2=0 13

6=S L3 t=+§ S N Exg @
= =3 3 9 -4(5(-2) s o3 ¥ [T =40sX2)
2(S) Jed 2($)

— 3

= 3 ITE QZ‘ Y
th 10

You try &7 — 8! S B

7)x2_|'[_\?1@) 8) 4x? —lx +20=0
xt-4x+3=0 =4 b=-l (=20
o\:\ b= "* =3

_ ¥ ]\ -4(udzo)
ST I e 42 - & (3 %=
1t = 5 =13 2(d
201 / 2z
X=4:dq _ 9tz T —
=" T ~S4=2-2.0] ”‘"—-—g‘— - 1)

For Examples 9 — 10, solve cach equation for x by using the quadratic formula. If needed, write your

answers as simplified radicals. You try!
9) 3x2% 10) 2x2 — 6% — 5= 0
N

3¢ riox - 2= © i
Lok e G 7 e ) r
~x = =0 ¥ io -4cax-2) & l'zi' 2(2) e
20 =8
Xz =lot l"l?.q xX= —k-’—:t—ﬁ_b—
‘ 4
—.—:-_: - 'X.‘-((li 2-\“?1—\"7-
&)=z
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Example 11: Consider the function y = x% — 5x + 2

a) From #1 in this lesson, you had solved x? — 5x + 2 = 0 for x by using the quadratic equation. Write
down the answers you had gotten from this problem here:

Siivr _, O . T
. i o

2 g
b) Usc a calculator to convert these solutions for x to decimals rounded o the %A f*
nearest tenth.
~4,6 ad w0y ) " i
&l > U
¢) The graph of the function ¥ = x? — 5x + 2 is shown to the right.
What did you find when you solved this equation for x? o

X, = Intecegts

Example 12: Consider the function y = 5x% + 3x + 2

a) From #6 in this lesson, you had solved 5x? + 3x + 2 = 0 for x by using the quadratic equation. Write
down the answers you had gotten from this problem here;

0

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?
X, =i A PSS

L m‘bh&l )

F
=
1
-
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Ch 10 Study Guide: Solving Quadratics

Technique Hints and Steps Read about it
in your notes!
Solving by Square Rooting e Cancel c or k by adding or subtracting from both sides
ax? 4+ ¢ = constant e Divide both sides by a.
a(x — h)? + k = constant e Square root both sides (1)

e If the variable is not isolated, then add or subtract / from Section 10..|

both sides.
e Reminder: x% # negative... if it does, then there is no
solution.
Solving by Factoring e Get a0 on one side of the equation.
ax*+bx+c=0 e Factor completely. Sections 10.2
ax<tic=10 e Set each factor = 0 and solve by using the Zero Product ang 10,3
Property.
Solving by the Quadratic e Get a0 on one side of the equation.
Formula . Usex o0t Nrvmrrr
ax>+bx+c=0 2a Section 10.4

e Reminder: ,/negative means there is no solution.
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