Class_10 Feb 7 - filled in Solving Quadratic Equations

Wednesday, February 8, 2023 11:38 AM

Tonight's Class:
¢ Unit 1 Test return and rewrite sign-up

¢ Working through 3.3-3.6
o Solving quadratic equations by factoring
o Solving quadratic equations by square-rooting
o Solving quadratic equations using quadratic formula

Here is a filled-in version of what | had planned to do with the class on
Tuesday, February 7.

3.3 _Solving Quadratic Equations by Factoring

Focus: apply factoring strategies to solve quadratic equations

The next few sections look at ways to solve quadratic equations
¢ What is a quadratic equation?

Quadratic Equation

A quadratic equation is any equation that can be written in the form

1] L ——
ax~ + bx + ¢ = 0, where a, b, and ¢ are constants and a # 0.

« We know that solving is finding values of "x" that make the equation
true. We solve linear equations by collecting the constants, collecting
the variables, and isolating. The process for solving quadratic
equations is different.

For example, look at this quadratic equation: x*—=5x-36=0

If we try to isolate "x", we run into trouble. We might get one of these
two results, but neither gives us what we need:

x* ~36 —

OR x =*/5x+36

Not helpful:  x=
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Instead, we will

- collect all terms to one side of the equation, so zero is on the other side

- FACTOR
- Set each factor equal to zero, and solve for x

WT, page 205

Solving Quadratic Equations by Factoring

Solve each equation, then verify the solution.

a)xX¥—2x—8=0 b) 2x—3)(x+1)=3

A % -lx-%=o0

T Y=

Tf ab =0, we know =0, h=o, or Loth
sand]L, =D . Ths Js called the ZERD Groperty,

<

=)  Xt2=o > =4 =0
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L\‘l<(; a[wmys/ we can check  so lvhons L7 &/L\f%'vlv'}—lvy
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@Y -2) -8 s ptH-g=0

s ()" -2 8 = e~ 8

\;j (;Lx~$3(><+l> :%

expacd fi-side Fist: (3 y(xt1) =3
Nieax ~3x~3 =2
Ix2-x -3 =3

collect ALL derms 4o e side
wP=x T3 =3
-3 3

Dl Lk [+ e[ [ E[O
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2 o = 0
Zk;i&'l-é‘&v‘é‘

Ac= 1[‘63
e @R mlmp) sl =
prodve =
Sum =1 (v=2)(zx+3) =0
Set ench fchor chw( o zem mld ‘J/ 2X+2=0
colve o % %-2= 0 =T

=32
Cpﬂ\ d\LCE Ly gu(?‘dw'}v{'w? m e E

WT, page 206

Solving Quadratic Equations Involving
a Common Factor

Solve each equation, then verify the solution.
a) 2x° + 18 = 12x b) 22° = 4x

@ w48 = 12x

418 =12x

Z12x 12X

CollECT All Home b one sde

WiNx 418 =

e il
FacTO 2()(2 —GX+C1> =9

2 x-3) (- 3) 52

SET ench frctor e;ml - 2€7 jz ah’“’
Mw X =

b\) sz -ty

2 = Hx

LLECT ZX
ColL ¥
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Wwi-H4y zo

Frctorz 2x (X ~2) =0
AV \) ]

seT 4 20 2= 0 KR

Rp=s: X=2

? X=o \
WT, page 207
Solving a Radical Equation

Solve this equation, then verify the solution: Vx +3 — 1 = x

\,\)g/l/t O\Ofl& s Ee'g”'l- We  stnrk as Msuali
)> find regnctons, Vs ing wdicand Z o

’13 [golorf-g r‘f\éfc‘\l
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Xt% — | = ¥
(e Sbnichen¢ (solate, Thtn squat
AR x43 -] = X
x+3 20 M I
@ W‘)Q 1 (X i l>z
X132 = (K)(x))

x+2 = xTex axt |

X432 = x?# 2x+41
OM(‘ I‘eJuH‘ s a ZMAJrLH( ezum%on) SO e oS e A —+o
- v _ L2 4L 2x 4|
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Ol/tr FUUH s @ ZMAJFAJH'( (Z(AA‘h\Dr\) So e nod e o
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3.4 Using Square Roots to Solve Quadratic Equations

Focus: use strategies of determining square roots to solve quadratic equations

We are looking at only one small part of this section. It also talks about
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something called "completing the square"” which we will not do until Chapter 4.

Some quadratic equations can be written very simply, in the form

2

j \ = Y’)IAMLL/'

These equations can be solved in two different ways:
1) Expanding the left side, collecting all terms to one side and factoring

OR
2) Square-rooting both sides

x*-64=0

Factoring Method Square-rooting Method
x*-64=0 x?-64=0
(x +8)(x _8):0 x2 =64

x+8=0 x-8=0 \/x_2=\f6_4

x=-8 x=8
x = +8 nhich means

WT, page 217
e ok

Solving Quadratic Equations
by Determining Square Roots

Solve each equation. Verify the solution.

a)2x*—1=5 b) (x — 47 =12

7) 1x2 -1l =5

41 F1
isolate 1
spod ™ 20 =k
2 2
e e e |
X’Z P 3 \l "y in rﬂJan/
..ar‘L’(w& v 7 —~orm,)
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3.5 Using the Quadratic Formula to Solve Quadratic Equations

Focus: use the quadratic formula to solve quadratic equations

When a quadratic equation does not factor, we can solve it by using
the quadratic formula. (This formula is derived on page 232 of the work text.)

Quadratic Formula

ax’+bx+c=0

o ~b+~b’ - 4dac

2a
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The Quadratic Formula Song

,/

bA2 - 4ac

x equals negative b,
plus or minus
the square root,
of b-squared
minus Yac,
all over 1a.

WT p 233

Solving a Quadratic Equation of the Form
X +bx+c=0

Check Your Understanding

1. Solve each equation.
a) X+ +7=0
b) ¥ -2x—-7=0

Solve each equation.
a) ¥+4x—1=0 b) Y—x+4=0

00 XL‘,'LtX"l:O

0= X:‘*L_‘!‘JLZ"H“&

L:Lf 2 QA

¢=-1
x = 2 J) - DD
I VEEE - RS

2(N
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2. Solve each equation.

A
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Example 2

us ax’ +bx +c¢

Check Your Understanding
Solve each equation.

a) 2x=3(x—=D(x+1)
a) (x +1)x—1) =5

125, _
b)zx rd 3

)

3 (x-1) (x+1)

3 (x*4x =X ~1)

Ax
2x

(1
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Solving a Quadratic Equation of the Form

=0

- :
b) $x'+1=2x




a)/ oLX = SLXTNET S

2x = 3 (x*+x =x~1)

Ay = 3 (xF—1)
s =3
-2% =2%

c=">3 v ~(2) +J (-2 (O3
. s
2(3)

:;im
i AL bt B

R,
o
N
+
1)
o
x

—X
3 A

Notice that the a-value and b-value are both fractions, which makes
computations harder.

It's always true that if we multiply both sides of an equation by the same
number, the resulting equation has the same solutions as the original equation.

Let's multiply each side of the equation by "6" This is the number that would

have been a common denominator for the fractions. Multiplying by 6 will get rid
of all the fractions.

S, oSS
(T2 0] = ¢fo ]

2
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a= 't X=-b+ J L -tac
2a
C:C 2
y < ~(-5)1J (=) =D

2(%)
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3.6 Interpreting the Discriminant

determine the number of solutions a quadratic equation has, without solving the equation

Focus:

In the quadratic formula, the part under the square root is called the
fiscriminant.

It identifies HOW MANY real solutions/roots a quadratic equation will have.

O_uadratic Formu/e

For solving ax® + bx + 0

~(b) + /(b)? - 4a
X =
2a
For number & type of solutions Discriminant Of : Quadratic Equauon
discriminant = (b)" - 4a Given the quadratic equation v = ax’ + by 4

The discriminant /) = 5" — dac tells the types of roots the equation has.

Discriminant D<0 D=0 D>0

Types of Roots | No real roots; One real root Two distinct real roots
Two imaginary
roots

Whenever D is a perfect square, the equation can be solved by factoring
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Determining the Number of Roots
of a Quadratic Equation

Check Your Understanding

1. Without solving, determine
whether the equation
a=5 9x? — 6x + 1 = 0 has one,
Lz - two, or no real roots.

c=¢

Without solving, determine whether the equation 55 = 8x + 6 =0

has one, two, or no real roots.

D = P A
Y - (IS
= (4 — 120

i no r‘em(
= -5¢ _g¢ L 2, So roods

Example 2 Creating an Equation with a Given

WT p 250
P Number of Roots

RM, US

Check Your Understanding

: a) Determine the values of k for which the equation
2. a) Determine the values of k for

which2 + Ix+k =0
has no real roots.

3x% = 5x + k = 0 has two real roots.

b) Use one value of k to write an equation that has two real roots.

b) Use one value of k to write
an equation that has no
real roots.

/l; hawe Ao v”eﬂl r»o’t‘jj T
a) 3X2~SX+ k=o e need D>0 , .- bi-'tac >0

aEs T (s (k) >

EE S 75 ~lak =2

25

=25

l’) Here s one (pom’é[r fZV‘”h“’T Wil 2 re<l  pots
Dn

3)(2——S)< + | =0

WZ cm CLwo_c( o
T elle Fhan 22
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For next class
e Work on the worktext questions for 3.3-3.6
e For section 3.4, ONLY do question #4
¢ Start working on Chapter 3 Hand-in assignment, due Feb 14
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