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Method #1 - Graphing
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G Finding the Zeros of a Quadratic Function using the Ti Calc.
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Find the zeros of y = ¥* — bx.

SEP

=TI Calc - sketch each graph and find the x-intercepts

So lutenrp

1) x-intercepts always have a y-coordinate of 0. ,
2) use [2ndjfcalc] > 2:zero = VSE For X-\n T LT
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Sketch each graph and find the zeros

=X2“ :"_".' Z(‘o 7'
3) y=£-1 KX___\__\ x=fz.zq .
¥
\

A

5) y=2+3x-10 | X =52 !

X
"5- (@]
2| -

1)‘}’:Az+j‘f—20 X=-54|

X
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4) y= ~X* +

s} 05

F'\ 20
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§ Methods to Solve Quadratic Functions
1) Graphing

2) Solve by finding square roots
3) Quadratic Formula

4) Completing the Square

§) Factoring
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Method #2

Solving Quadratic Equations by
Finding Square Roots

Goals - Solve quadratic equations.
» Use quadratic equations to solve real-life problems.

Your Notes VOCABULARY

Square roo‘tzg {75 = O \Cy_ [2s ‘_.:.. @

Rules to simplify radicals:

() No PERFECT SQUARES
ONDEL THg @ &hDrical

\J—'_" @ No FRACtoaS prnel
Tveg QACICAL
zls(,)g_pa'rs @ NO RADITCALS I THE

DPeMNIl AT

Radical sign

Rationalizing the denominator | ¢ “the process

4o eliminde a Paércc\('f_v 1A the
denominckor  (See. exemple D)

PROPERTIES OF SQUARE ROOTS (a>0,b > 0)
Product Property: Vab = !] a ] %)

=
Ub

1
Quotient Property: \/E =
b~y

List the perfect squares from 1 to 100

49,10, 28,30, 49, ¢4, 81, 1oo
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Y\ Solve quadratic equations by finding square roots and use quadratic
equations to solve real-life problems
VocABULARY

If B = a, then b is a square root of a. A positive number a has two
' square roots, v/aand — v/a. The symbol /" is a radical sign, a is the
' radicand, and /a is a radical.

' Rationalizing the denominator is the process of eliminating square
| roots in the denominator of a fraction.

GIXIIX) Using Properties of Square Roots

Simplify the expression.

a V=TI =Bm) b B B=xg =gz (43F) |

Y [t R N ' i 7.
5 <2 EE S
(] 7 \._.—//

Simplify the expression.

1. /60 2 2 ¢ ; e
(- e e

©

Solving a Quadratic Equation Leave answers in simple radical form.

|2
Y
<
e
|-

O Method 2 Solve QF
Solve ="— 4 = 10. e £
b +f+q by +:.Lm3 SQUAR
— RooTS.

é'( %’1(‘*)'(' | STEPL TSolATE X

- % SE ROoaT
2, STEP 2 Teke S
ﬁ:’%"‘ Ct(—aﬁ)l oF oTh Sib25
s ~4=10 MD Qe,r\emhc.m j:

-3 - 5
X_-m ’O‘ID/ STEP D ’Pq+ 'At 0,
| Sﬂ"'\()\&- (\aéfcd A

X=2]%Tz| ~~_ STEP 4

2,
c:@m) _y=10 Checlc
&
|O=\O/ \




Solve the equatlon
4. 454 — 5

%

%z—l 33
+3 3

il P o)

hikdt

Solve 5(x — 7)? = 135.

(; i iﬁ/

x'ﬂ/: e A

471+

To SOLU & B INTFIACL  STOURIES »

() Lsora™ Toe &l ( f L
@) TAKE >Q ROOT oF ZOTY S\ pes
x Rememboer +

@ S P FY

(@) Check in origind £Q

) SimpLiFt 1w Redicel Fiem

X=T%E

Solve the equation.

=1 [

AT .
y-aw
1 _—é . /
W\ ‘\ ;“ = - *
zx*"' i Lé\ 5-:::3&30 VE"“?"@
101(1"—8)2:]__' 3 1. \;;;—32—500
/ - %L RS
| 4% +3 [ (x-3)"fToo
r=%tl50 )(‘rz 5 Loo
Row® X =3+10 Q
ok ~1o =1
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G
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(x-—-‘lt%l%i

@ Kound T 2 deciyg

X= 1+ =@




Method #2

Solve Quadratic Functions by
finding square roots with
“Complex & Imaginery Numbers” | o)

VOCABULARY /\ | !

S5
The imaginary unit i is defined as i = / — 1. //

A complex number written in standard form is a number a + bi,
where a and b are real numbers.

If b # 0, then a + biis an imaginary number.

If a=0and b # 0, then a + biis a pure imaginary number. ") £ ot
S f 1 bers: e - e | c_éA v Ralie= oS
um of complex numbers: l/ d§//~ “hen e ;_M‘_S . \Dq/
(@t bi) + (e™ di) = (a+ o+ (b + d)i
Difference of complex numbers:
(a+ b)) —(c+d)=(a—c) +(b— di

In the complex plane, the horizontal axis is called the real axis and the
vertical axis is called the imaginary axis.

The expressions a + biand a — bi are called complex conjugates. The
product of complex conjugates is always a real number.

STCTIN® Solving a Quadratic Equation Leave answers in simple radical form.

Solve 24 — 12/= -44 STIEPL . TSoupE X1t |
L. =12 sTeP: Thet SQ QosT GF BoTh SHDES
Ax2 =31 T EPlT + SN Ta redicd farm

E
Xz =Flb
rx—"-i" o 7 @

Exercises for Example 1 Leave answers in simple radical form.

Solve the equation. [
1.F_Q1F 2.¥: -200 3. -100 = -121
F +10fa +1006
W=y L =]-yo Tt =
4 T
[é:irLﬁﬂTg r= Tl |
q e '
n 3 Filio |
d 1 7




What you need to know about “i”? -

e What is \1 ? V= =)

e What is V-4 ? \FL\—'"‘J?F = QL)

e What is V-7 ? V1 =77 = = @o«—@
e What is i? L= {1

e What is i°? LZ:I-—r]-—\ =®

o What is i°? '3-1? FT)TT”-\L =€)

e What is i*? J_”T F“ V

EYy: ey =D

GKRI”“\ O T™ME CompPL X MJM(_’)EL pLAN&
. G
\r"“




e 2 e

Adding and Subtracting Complex Numbers

)
———> Write (6 + 3/) — (=4 — 2i) — 7ias a complex number in standard form.

/ F—o Rewurm¥e as an eddidn Y(‘, Lslem
Then edd pecl ?ur—Hm,

m + (4420 +67) = 1o ¢ | hAakas Y

............................................................................. B Conr LL EX MO BER L.
Write the expression as a complex number in standard form.

7. (5 + 40 + (7 + 2) 8. (=6 +3) + 5+ 1f5W1
L-S+6L =

(
\151 Hoq \’-HT[ -

=\
10. (12 — 8)) —”_(“6:—\6:') @ 6—70)+(—=3-1 12. 12 —‘@1 104)

12-Si— Lrbl = 1B Bt
TP
| -ac | prioly

Multiplying Complex Numbers

—> Write (773_1)\—41) as a complex number in standard form.
7Y 7 (~4E) ~310) "3L( qdé

7 — aAgL =i & eal™ l@
F =31 L. -\—-\?.(—\) = G'SimElifyandusel:’zz —1,8
&———Standard form ot o L

Exercises for Example 3

Write as a complex number in standard form. | P
)26 7 ) Ly| 1 4B-5) () 5. (2 + 30(2 — 3
~oi-ait® ¢ 131 —0L* e
~lol -2 (- ¥ @ b —6L+bl - TF
@10 J0+
16. (4/—_')\ (=2 + 61 17) (5 + 3)? EXPanD L\ Fir
Ty
VS L YR U A7 Y~ @
| (s130(s30) 4
~g4 6 taby \"—/':?’W
/””'\ A5y 151 FISt
- L\
\-a+abl]
P 9
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Method #3:

Your Notes

Rw\s D

~

2 Dect™

The Quadratic Formula and

the Discriminant

Goals - Solve equations using the quadratic formula.
» Use the quadratic formula in real-life situations.

Standard Q.E.: th?"\‘ BY”P C =0

Ok A-XINERLLePTS

Discriminant of a quadratic equation = [BZ=-uac |

TT TEWS. THE Rur-Gen ofF SowTonNS

THE QUADRATIC FORMULA A= (=

—% = VI

-

C=

Let a, b, and ¢ be real numbers such that a # 0. The
solutions of the quadratic equation ax2 + bx + ¢ = 0 are:

xzrr 2 A

Give answers in BOTH
1) simple radical form
2) approximate form
(round at the END

TAKe THE opposiTE

to 2 decimals)

m Quadratlc Equation with Two Real Solutions

Solve 3x2 3x - 5 = 0.

a=__ > = ~> c= -5
GF x=-e¥EEAc
/\?
QM STmALT Ry

X = =(->) 2 ]2 -4 (3)-S) BM)

2 ()

x=5+)—(§ andx = 2 —[q
\_ (¢

IR ) Y=

: G
The solutions are

Radicel Yot
\
EH BNy

</‘~ Inrppfo/( (Me ‘Q

Soldfum 3



Your Notes Quadratic Equation with One Real Solution

Sovine QE  with Solve x2 + 4x + 11 =\§;‘
® o =Y &~ First, put in standard form.
__\_he -“' A I
W2 4Ux +4 =05 a=) p=" ,c=Y4
™ Foam QE: i ’—:*—STK
Ld — X = -;’7"{9(:—7——(—‘——-‘ Quadratic formula
AxZx &x¥C= ;
B —
\\ ; N J._ o =N simpm,
4 pP"S'ked Pl pari »Z
e’ X=-21 Lheck
N / The solution is—~." /
——— ) __@ Substitute —Z for x in the original equation.
X= QA (202 +4(-2)+1127
4 —g ¥\ =7] XwV
\_ =7 / ("'Z‘Q)
m Quadratic Equation with Two Imaginary Solutions
Solve x2 — 4x = —?J
4% + First, put in standard form.
kj{/,/'— “-_>2'2,-— X"'CS:"'O a:_lJb:i’c:‘&
W= 9 E_\hj_f_‘)_f_&_ Quadratic formula
z () >
/ R - = L\‘L
X = _"_\‘__*.:‘_______ NEI™ Simplify. = The =
A
5 = 4 xHe Write using the imaginary
_ unit i. —-
_Simplity o gamca‘? 93
Snce. e %““-(’”‘ The solutions are | X=2+2L , ;{—2&7 So\d"’“"
does MovT CrvossS Srhe Check Substitute an ti'on into the
; — original equation. __t_'._\ (% =2+42t]
X S o = .
o (2420 )2 —4(2+2v)2 -8
There are. No ., ‘
e | Ny a-s-e
Feo) X —INTERCESTS, ¥ :
- S . K gL =%
ayTeairuiF T - -
4o gL -4 -¥_§L 2T
_ — ' __%=-8 \/
N 2 s B% = e
= w . C:(2-ad) -“l(z8 lg?‘ﬂ :
L7 =- W ) (a2 ¥ 8L T8
O (zlt_uuq;.uutlhsﬁﬁthg b

4~ Bi g - ¥+ 3¢
— i, —8="8/



Show work on the next page (OVER)

Your Notes @ checkpoint Solve the quadratic equation. \
1.x2 + 3x = 10 2x2+7=8x-9
e \">
e o 0
3.x2—-6x+3=-7
N
¢
on V¢
TTHRE DISCRM I AMNT = BZ-HAC (Unclv\‘ 3
NUMBER AND TYPE OF SOLUTIONS OF A
il QUADRATIC EQUATION
QoaSRAT C Consider the quadratic equation ax? + bx + ¢ = 0.
Foamot i » If b — 4ac > 0, then the equation has 4T
a REAL SorLoTidd S
. T 2_4nC & 2 if b2 - dac = 0, then the equation has T =
X = PB_:————E—B—'““—_" 1 Real DLomonl D
A - If b — 4ac < 0, then the equation has — Ty
A LT MAGINCRY sowTiinas

Using the Discriminant

Find the discriminant of the quadratic equation and give the
number and type of solutions of the equation.

K ) c (5 ® C
@ X +2x=3=0 @x2+2x+1=0
A, % c
()2 +3x+5=0
Solution
Discriminant Solution(s
-~ (s)

V= = —b= Vb2~ dac
B 2a
H D44 D16 (3 e soluRns)

SOLUTIONS:
l:5) p= - (‘3(\3 =B (l ced\ 5olu{2m\

Show work —
o 2410 (8) =i (2imaq ssli¥es)
)

® X=-a%{io ® =810 @ =27

2(» ZLy) ?-("5
e -2 X=-2%0 X=-1Xye

L

X=1,-3 (%=1 [x=-\tal |

PR

‘”\
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oF



Clﬂec‘t Porm Y

243X =i A
O +3X =1e g
_ — -
yZ43x =10 =0 e
¥ = 3+ °['-‘-{(\}H°)
_—’;—/—’/——"'
7.(,\-)
i X
x= -5 =% s
Z
/ “:‘;)
o oty T \("_7_7_.:2
T N
. y =12
x:% S
%=1 s

¥ b2 AL
e
e

(L

Y
C

14



Method #4:
SOLVE QUADRATIC EQUATIONS BY
COMPLETING THE SQUARE

{TY® Solve quadratic equations by completing the square, and use completing
the square to write quadratic functions in vertex form

>
LjDQ & VoCABULARY
\
D\,‘L Q ‘cL7 Completing the square is the process of rewriting an expression of the
\L‘t}'\ (}& GV@ form x* + bx as the square ozf the binomial. To complete the square for
(O\ & 0 ¥ + by, you need to add (3)°. This leads to the rule
r{‘-{,@ K X+ bx + (%})2 = (XJr g)z

l Completing the Square

Find the value of ¢ that makes x* + 1.6x + ¢ a perfect square trinomial.
“F'ﬂC"TOP\ : Then write the expression as the square of a binomial.

x XErhlx + ¢ &——Ffno O
® X*+r0x xzs * To Ds Twis THE C(oEF,

()(J\—s"\( X5 ) J_L/Z:G%)z. oF X mosT B =k B
\(}(—kS‘)z‘ \ sTEP L ThYE |z oF B
S (Z) SQUAZ ENT

BinsmialL s Quaeg (}‘i‘i’-,iﬁ\‘ x

@ XL-—Z,OX’\'\OD .....................................................................................................................................

Find the value of ¢ that makes the expression a perfect square

. : ; ; C 4 .
. X —10 ) trinomial. Then write the expression as the square of a binomial. » (_13 55 Ho)
(X lo\ ( _,_,_i——«\ 1. Xz + 6x+ ¢ 4(6/L>L 2. XZ —12x + ¢ / r A /
A —— : 2 | \
Rf:l_u}__‘t X Lxlox+9 Y E=VTR 36

e [0 ]

3. ¥+ 2x+ ¢ —

(= %(2)=1"=\

X2'+ZK+ 1

| (x+D"

15



LEXAMPLE 2] Solving a Quadratic > Equation if the Coefficient of x2 is 1T

N e i

B T S

Solve x> — 2x —. 0 by completing the square.

O §
® f(x—\HT
Q) *x1=3%

e Y EL .. x>k

=3+\

To isolate the terms containing x, add 0 each side.
Add () = (=1)2 = 1 to each side.
Write the left side as a binomial squared.
Take sqare roots of each side.

To solve for x, add 1 to each side.

Solve the equation by completing the square.

4, ¥ —x=1

Xz — x+_'L"L"

SOLUTION
42 —6x+ 1 =0

1[4

x+§[

—5"“31

Divide by 4 to make the goefficient of »° be 1.
rite the left side in the form ¥ + bx.
Add ($)° =

Write the left side ds the square of a binomial.

% to egch side.

Take square roots of each side.

To solve for x, add % to each side.

Mo (X=N) -
(xm\)(x-—l) e

KT =% AN

¥ =1=2 X%~ Zx*)
X=3 ) X=-D T sine
.................. T wn s A AR S SR A R .
5. & + bx + 54_: 0
X 2_,_‘_ bX + __i_ = -5 +9
7 5_ '
m-— L{ X = —3)(-2_

16



Method #5 golving Quadratic Equations
by Factoring

Goals - Factor quadratic expressions and solve quadratic
equations by factoring.
« Find zeros of quadratic functions.

VOCABULARY
Binomial  JTEams Ex: QX+)\
Trinomial g 3

DTERMS EX: X“—Ux +1Y
Factoring
Monomial 1 TEzm Ex. 5 oo X o2 =5X
Terms!“:a ot g™ v. Factors o, jpended by
Sepel™™ 4 ont mol+ SieNS
Greatest Common Factor;__

~_ Fi~s0 ™E GL¥

— | (st step in factoring is ALWAYS!
— —

m Factoring a Trinomial of the Form x> + bx + ¢
Factor x< — 9x + 14. 4
1

Solution % 1

1) Standard Quadratic Function is f(x)=AX?+BX+C
2) When the LEADING COEFFICIENT (A)is 1;

Ask yourself ....

“What are 2 factors of 14 (C) that sum to -9 (B)?"

by Me"*"‘g

\e
X2 — 9x + 14 =|(X=a& N X-=1). Chec . 5(\5
. % CX)‘st\""

—_—

17




Your Notes

o

Factoring a Trinomial of the Form ax? + bx + ¢

Factor 2x2 + 13x + 6 L

7 3 L 2,
Solution

1) The LEADING COEFFICIENT (A) is NOT 1
2) Use Guess and Check:
* Find the factors of 2 (A)
* Find the factors of 6 (C)
* Muliply the factors of 2 and 6 so they sum to 13 (B)

q Adb
/Nm\gﬁ

The correct factorlzatm‘il

2x2 + 13x + 6 = (R ERERT )
\ 1 ? 7

SPECIAL FACTORING PATTERNS  _° »//

Difference of Two Squares ExW

2 - b2 =(a+ b)a—b) 2—9 \(7‘\4—3)()(*3) !
Perfect Square Trinomial Example .
2+2ab+b2=(a+hb? x2+12x+ 36 =|(X+ b fxee) ]

2-2ab+b2=(@-b2 x2-8x+16=(X—4 ®(x+4)

of 5 \(x-4)?)
m Factoring with Special Patterns

Factor the qu i
a.9x2 — 16 :{ 3x+ '-\»X?x Y \ \ Difference of two
ralicd \ squares —
Ps@ mMins PsQ. =
|b\ 16y? + 40y + 25 R Perfeguauzm_ttinmrial
v 5§ Yyr 5 ) low |(Hyrd® |
DG4X - 32x+4 ) Perfect square trinomial
_l(gx . 13)(53( — ;1 ﬂ &— Pistmibote. )
______ B T
L oe, Cx lex =%

] Gﬁx \



Your Notes

vJPﬂ sg,
2 :( ~ \\Cof“ ase
O
6@%‘*@%
o
L.
‘XOQL-

Factoring Monomials First

Factor the quadratic expression.
a 122 -3 3 (4xz-1 ) :]3__QAH)[Z¥‘1

b
b.3u? — oy + 6.=3 (2 320=13-2Yu-1) \
c.7v2—42v:4__‘7\/ (v -6 )
d. 2x2 +8x+2=B (X 4x+ 1)

-
-

=

|
0 Checkpoint Factor the expression. o S‘fﬁ xS @
f/vu i 2
1. 6¢2 — 48c — 54 2.81x2 1%
A e G
b(e2-3C -y = \-__@’(*B(QX’\\j
[ele+re -9
3.49h2 + 42h + 9 4. 16x2 — %
TH ) (10+2) | T =
T [4 Cax+) (ax-1)

ERO PRODUCT PROPERTY
Let A an bers or algebraic expressions. If
=0,thenA=0C orB=" A and B are FACTORS

m Solving Quadratic Equations

Solve 4x2 + 13x + 11 = —3x — 5.

@M Bx+C=q|

Solution

4x2 + 13x + 11 =
43X +S

UyZ x)ph ¥l =0 é——
4 (el ¥4x +4) S0
'4(><-vz§(><*"—2 =0

4 (x+2) = O
—L),"&;e*

—%‘ — g Write original equation.
+2¢ Write in standard form.

Factor Completely
1% Factor 6CF (GCF=4)

Use zero product property.
l/’ J)ET é'uere?f F'g-c'ﬂt;yl =0

Solve for x.

The solution is —2 . Chéck this in the _original equation.

(L'.L\(-vgzﬂ—m(—z\ v = =3(1)-S,
I = }L/

&=



Your Notes
FAC/TUQ_
—_—
SsET = o 5
Solue —>
[ P
seth
\) /md@r/\‘- N‘\,{qr-rs
% So’. Q.
%C:p 6._9,\(:
NoTE
—T\\E—S&- a\\ mecn
e sames
s 50\0‘\'\ oS
« Zemo's
® X:A‘\Q,r‘cém
e foots

@ checkpoint Solve the quadratic equation. B FACTD2 QG

6.22 +x+ 3 = |
—5x + 19 + x2
2xt A ¥y = -

ApT
—XL 45X =19 +8x VT~ ¢~

X2 +oX =l =0 & Aty

(x+g NX-2) =0

5.x2 +15x + 26 =0
N

'3

(x+a)(x+13) =0

2 -2 - [ -3
- -, )(.\.3:0 X-2 =0
v / I 1232123V L1323

Finding the Zeros of a Quadratic Function

Find the zeros of y = x2 + 4x + 3.
Use factoring to write the function in intercept form.
y=x>4+4x+ 3

V= (x+3) () |

The zeros of the function are —>
and -\ .

Graph y =x2 + 4x + 3. The
graph passes through ( =3 , 0) and
(—| ,0), so the zeros are —2 and
s

.

O Checkpoint Complete the following exercise.

7. Find the zeros of y = 3x2 — x — 2. Check by
FAOTU(L Gm Wino *
StD Foern
=3xXZ-x-1
O :@X + 3>(><“ \B x».\-\-chep""QJ"'M
i N 4 =(3x $2)(x-Y)
3xr2 59 X-1=0 ioa
gy e S T
3y Y% Az 4
5= %) X ==k

/




