Section A-5
Solving Equations

Objectives

1. Solve Linear Equations

2. Solve Quadratic Equations by Factoring

3. Solve Quadratic Equations by Using the Square Root Method
4. Solve Quadratic Equations by Using the Quadratic Formula

A linear equation in one variable is equivalent to the form

ax+b=0

where a and b are real numbers and a # 0.

Solving Linear Equations

Example: Solve x +4 = 10

xreo= e 'ZSu.chf 4 Bow both S:'éls

X+=4-9 = |o-4

X =¢

Example: Solve x — 10 = 30

X—-1o = 30

X=-10+10 = 30+I10

¥ = 40
Example: Solve 3x = —24
3x = -24
3x -2
3 3



Example: Solve 3x + 18 = 12

Axs+ 1€ = 12

Axr1§ -1 = 1ol -8

Ax=-L
3x =L
3 3

x= -2
Example: Solve 3 — 2x = 2 — 3x

3-2x= 2 - 3x & wdd Zx 15 both

3-2x +4x = 2-3x +2Ax Sides
3 =a-x
3 = a-x ~Z
| = =X 12 vnw!hrol\a both S-:L; L?/
- = X
Example: Solve 5 — (2x — 1) =10
5—(2X—I) = /O ‘) Dish bule He rminos 513"1 MVOSSﬂu
Pn.vr.n-\-\ﬂcsc s,
S-ax+) =10

b-2x = 10
[,—.’2.)(-‘- =10 -6
—2Zx = 10
X=-S
Example: Solve (x + 2)(x — 3) = (x — 3)?

(x+.2.)(><’3> :(X-?))(X"?a) D oL

2
X - 2x+rAw—C = \(7‘_3*,3**1
X'— x - ¢

D S\Mpl‘p} each side
= XL Lx +9 - ’
¢ X+ 9 J Subhact X Proa bosa 51'des.
—_ X = -
—X—lLHbx= - * ] +lx
S¥-L =9 _, 5y=18 5 x=23

Example: Solve w(4 —w?) =8 — w3

w(“l-uo") = S’-Wa 2 D shnibule Hne w
Hw-w:‘: 8"\03

2
‘fuo—wﬂws: - + W
Hw = §
W = 2

3



Solving Quadratic Equations by Factoring
A quadratic equation is an equation equivalent to one of the form

ax’+bx+c=0

where a, b, and ¢ are real numbers and a # 0.

Example: Solve x3 —x2? =0

X?’_xi_- o Feoeclroy owt GCF

xl(x_'\>:o ) Se cach Fuchr e?)val o O.
2 A
X =0 X—1 = O

X =0 X = |

Example: Solve 4z3 —8z%2 =0
3
HJa-8z'=0 Factor owt G
2 =
4z (E—l‘)‘og Sat cach factor e—ﬁ““-l o O,
4z2%=0 2-2 = O

-Z:ng -2:.1__

Example: Solve v? +7v+12 =10
V% 7v+12 = 0

2 f:ﬂ.MB- Hhe 'J"’I-'ﬂern\-a_l
<V+3)(V+‘+) =0

2 Sat each fuchov ezua.l H O
v+3=0 v+4=0

V= -3 sy V= —4
Example: Solve 2x? +5x +2 =0

2_x1+ Sx+a = O Fachy Hhe vinomis)

= 0
(Jx + l)(x +g~) 2 Set each Factor ebu,ﬁ o ©

Ax+1=0 X+d=0
-1 =\
Ax= - | =1
y ==
T



Example: Solve 4x2? + 9 = 12x
dx’eq = 1% Patl evenything o one side

Hy " )ax +9=0

Ax-3)(1%x-3)=0
( " >( ) 2 SL+ L&C_‘A ﬁu—w/ CZ-}AI o D.

Ax-3 = O Since Yheve arc hov 1denhca |
'po.c—fws) you need o do Hhig

2 Cactor the 'ﬁ/ln Dmfo.]

2x = 3
—_ = only once.
ERE) &
x= 3
oL

Example: Solve x3 + 4x? —x—4 =10 '
3 LS _ wn
Yahe- =0 ) Fem g
o109

(,“,4)()(1") =0 2 = actor +he A(‘Cocc_rcnu of
TP SR T

Set each Lac b ezuq.l h O,

x+4=0 ¥+I=O Y"’:O

x=-y  x=-l  X=|

Example: Solve 3x3 + 4x2 = 27x + 36

3 2L .
Ax +Hdx = ATx*+30 2 b Hhe lebb side.

Pull e_nvz,‘”"“\j

Pk S

5%3"'4"1—2'7"*3"':0
(3x+4) = 9(3x+4) = O
(3 ) (x=9) = O

(v (ke 3)x-3) = O

Cackv the diffent of
Stbme.

~_

Set eoch Lactor 430al o O.

-

3“4:(3 x+3z0 x-3=D

ol -

3x =1 ¥=-3 ¥=3
= "4



Solving Quadratic Equations Using the Quadratic Formula

Solutions to an equation of the form ax? + bx + ¢ = 0 are given by

—b +Vb? — 4ac
X =
2a

Example: Solve using the quadratic formula: x?+5x+3 =0

o=
b=5
c=3
-5+t J53240)R)
X = 207
X = —sf Vas-/2
Pl
X= ’—st\/T
po i)

Example: Solve using the quadratic formula: 2x%2 +5x+3 =0

a-2
b=5
c=3

= 5% J 5L A()(3)

2(2) -

3

x= =St \J2s5-a4

L)(
x= -S+t Ji
Ja}
X = 'SI!
2
x="s+\ =—§-l __L:___§
T.—.—‘ oy X T: o = >



Solving Quadratic Equations Using the Square Root Method
Note * The S%uavt wust be Lsolaled

Example: Solve x? = 36 Lrsrt.

2.

X = 3b

\E;?=i-3(‘

x=2 06

Example: Solve (x +2)? =1

(){4-.1_7 = () Tale Scuware voo
W =i‘f|§—' of bot’ sides
XK+2 = =)

X+2 = or Xr2 = — )

x=—| x = -3

Example: Solve (3x — 2)? =4
(3x—1‘)l = l+ > Toke Spwuove voor of

boHr sides
Jasa) = 4

Ax-2 =2
37(—2: L ov 3¥—3=—-L—
3x = 4 3x= 0

x= 3 X= 0O

Example: Solve (5x + 7)? + 4 = 29

(5 K+'7)z+‘+ =29
4

- g L> I solade e S%Mre.
(5""'—0 =as Take he Sguave voor of
. bo +h Sides,
\’(§x+7)a:§g’
5,(1-7: ts
5)(.,-'7:5 Sx+ '7=—S
Sy =-2 Sy =-I12
x_ ’_z_' x,_ _‘la_

S oy s



Solving Absolute Value Equations
If a is a positive real number and if u is any algebraic expression, then

|u| = ais equivalenttou = a oru = —a.

Example: Solve the equation |x + 2| = 6.

() Tsolek the abseluls vadve. (THsalready isolomy i rhis cox

@ u)ruk as ho e ualons (o Hhout  abselunX vaduve sgmgol_s)

oand soluve.

-b
-2

-¢

-2 -2

X+2 =6 X+d =
-z
X = of X =

Example: Solve the equation 5|x — 4| = 10.
@ TsolaXe Hhe A.loSolMIl valuve .

SIX—"'LI = 10 '2 divide LoMn s..J.:.s La s

I%-4| = 2
@ wﬂ'l;_",_s +ov -e,auu,.on.s
X-4 =2 X-4=-2
2o =
X = (, %=

Example: Solve the equation |—3|x = 15.
Heve #e voviable 13 not in absolA values,

1—3}"-—_ 1S ‘} 3]

=3
3x = 1S
2 Drwide IO"'H'\- s-la.s ,‘\3 S-
X=S
Example: Solve the equation [2x — 4| = —12.

_T;\C,K %ueshov\? H‘osblv&x vowes cannot l:-l._ ezua\_)
ne_aa.h\r* e bups,



