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1.6.1

1.6: Other Types of Equations

Solving polynomial equations by factoring:

Tos > & Gt e@’*"”’\

Example 1: Solve 9x* +20x = -
In 4:7 2K

W2 & 9400 =0
o (A~ 9% D) = N

~ C’K‘t%(—x*h\ =O
A +A =0 | DO

(Xl/
= —4\ ="
\ " ,ﬁ , > Gu:%(f)u‘g C«—?):O
Example 2: Solve x" +5x" =9x =45, N 5=0 0 ’\L-?i':O
AP+ 5 = Fp- 450 X \)\FB
%==5 | w3

é{"* 5’&3 (— X = A‘C-b 0
T (139 ~ (9 =D PR\ IS

«/&'ﬁh(’k ) =0

Example 3: Solve x* =16x.

Example 4: Solve 2x* 232x%.
\
LA =D EO

LE(A-\6) =0

N (w-%b&—b =0 < M S m
PLE L) GoA R © Y

2 +%=0 A=0 ASa b _6‘30

.2 \'k-— Al A=A

X =0
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Example 5: Solve x° = x

Solving equations involving radicals:
A radical equation is one in which the variable appears in a root, or radical sign. It may be a
square root, cube root, or higher root. To solve these, we must isolate the radical and then raise
both sides to a power.

- Il_
Example 6: Solve vx=4. O =

-

S ,\QFﬁ
() =& w2
\o

o [l

Example 7: Solve Yx-7=-2

(g - -3y
(@_1‘5\3 ]

:—‘% .
T 1

N o= -
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Example 8: Solve 42— —I()-l[x,
A0 | w0 Dﬁﬂnm e wﬂlmﬂ]

§ 2 —_l_ ~+\0

Lo = o 3 j (3 o) Eﬁm Vi <elg]

—\D =~ 1~
4= 5&1}_&:‘? e - :}1 1Y __+ (rﬁ@}@d«@) ( \%
{3 -\ = 7o \O%_ 4 \00 O = C’\L-‘rﬁ) v S

2 -\D = =1
— = = k/dL D._’X l| 5 /Y\_\(fl :D }y\._qufo
R o e I T T e S Sy R
LD s co-oel S . =
o —\0 = D = Y+~
,A'J\'\- 8 Le = _\4\ C_\Lel.k s w\guurg!

RO EL_d\ﬂ( Extraneous Solutions:

Raising both sides of an equation to an even power can introduce extraneous solutions, or
m‘ extraneous roots, that are not solutions to the original equation.

Important: Whenever you square both sides, or raise both sides to any even power, you must

check your solutions in the original equation. d
Mw\ﬂ A \L‘A.UL.L_L MJO\.*QO\ uﬁ 748 calr. N .
chton procassg et AR ks U“L\kmg pﬁ)ﬁ&m'
Example 9: Solve x—+/3-x%-3. o¥ ~x —J=—= =-2
-\-QE'_-'K A= s X
| -
2(3 :::35 R -z = 3K
s b T G e Oy
@%} 1 (& =) (
(e cmeles (inared J“"U)
(D) (D) = : 2-K S =3
Al 13T, e e D~ I5th = -3
LG = O ~L-J5 =72
bu(bbt*ﬁ =0 -3 = ";5
-9 = - [
- \ = ot
AL.J\"(D._'O\“L*JX:(-_)\ nvow ouk Y= -G
==l N —K =3
. /X.-'__'\ :7 _\_ES_L"Q =-3
; - L =\3xy = -3
6(5-'\ S SQ:\- { % —\ - W = _7>
— _’;\ = —-=
-2 = S4%ne!
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- Ex_a;na-e[ﬂ e i sm;:ﬂ—ié - 4J€\:'.r—5@a: e, (N o o ampliedd UM)
J — (205 = (8553
Vv = AT o (2o-CD-30) £ (A (WD)
o e I
\ T <
(o = (A~ VTS Y4 TE) AR AL AR R
V- 2 L AT - ARSI 925 v~ Bo 25
R o L= 3 |
foy Vo0 L s (s 1) > D
oM V0 als Z0-3E BWS !
oot | I+30 =0 \'\L* A=

| 9’*: —')0 = = 4
Solving equations with rational exponents: Al == .’)_jg_
z Chay P W\S‘”‘EKL,
Example 11: Solve Y 44=9. K+ =3 %ﬂ anooRfs  clheak)
-4 -4 N
e 9 SRuxion SBi9
S =
’\A e 5
2>
(45 -
&= =5
(¢=) =5
AE = 5

AiE = 51
. =t
= = 2 .
L_??_ Squar \RSl SHE RN gy
M‘L = ) W}-L: (=% {93
@—L—j = 17 ~ = 9
(\DT)E = 1 Clode gour wwsofise (. 3\1)’5: =4
D TR IATT Py d st % yn S>3 =54
NE SRR ('1%37 =57 2 (5 = 54
w3 (7 = 26D =54
54 = 54 !
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Solving equations quadratic in form:

An equation is called quadratic in form if, through an appropriate substitution, it can be rewritten
as a quadratic equation in another variable. Ci nckead v N adredic A %X, TQL Y
Example 13: Solve x' —7x" -8=0. % %,D\Jra\ ' - sau«n'ime— &SQ>
4 _at —-8=0 .
X 1 NV don t roop
(#y -1 =8 =O e A= ML N fs
2 _- -4 = = X =%J- —
e 2D @@1 AR -8 9 «L+¢E =2 A 0
W —7u—8 =0 "L=:\_S; Nzl 68__5 36‘-1*\3:0
LU‘ — B)(W+ N =0 -\(=_9~E - > 2
h-® =0|U=x\=0 <ol okt @fg\ﬁj tc:l] K-8=0 x-\—2\=o
=8| u sl ~= g\ K
waE =Y =) A=l =xB® x-tH

=X
Example 14: Solve 2x° —x" =3.

o =2 | u==\
W =0 E
N ! 2_ 2 >_
2-(B) -2 25 K== W= o\ \ ]
b LTt - - 27O Ffe=cF (e N e
| —_
(au—2)b ¥ 1)=0 5 | S
Qu-3=0 LAN\=0 * = Ve (V70
WD == ~= 2=
(L\h ‘i Qr;f
= 1 255 25 Ia _ éﬁi _ 3%
w == , NE T F S 23
Example 15: Solve x~ +5x7' +6=0. ) “

("}C\S‘L-\ 5,{‘4(0=(D
bR D Y Surb TO

CLL—\' 'a\)(kL ~ =O
L+a=pn| we3=0 . == \ -3

-3 -3 ° =
-\ \ \Bl_t‘:*g\ A3 __:\7_ = X -3\ = =
w=" = N —JX T X7
* %5’0‘\“ gi&"- -E—Ai—éi
)
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Example 16: SoI\i X' =5x -\_:36, W= 9 LL'Q—‘4' _,_?__
_— > _ T L
KZ=5xT =306 DA |\ = 1 133
\

=Ts = — G
(w — b ¥ 1) =0 * X A
L-9=0\ux&=0O Sl'n SR {‘139,—6‘33

u:j u =-4

Solving absolute value equations:

» W w A\ \ u
Absolute value is another way of saying%size# or &magnitude® or&distance from zerd&.

For example, | =5| is the distance from -5 to 0 on the number line. 5
| x| is the distance from x to 0 on the number line. ﬂm’;—;
So if we say that | x |= 8, then it must be that x=8 or x =-8. D
ex sl \x=g
To solve absolute value equations: ReRy=-8 - 0.8

e Isolate the absolute value on one side. b sn;\-.jﬁ_'rsz)
e If Cis positive, use the fact that | x|=C means that x = +C to Write two new
equations.

s Solve each of these resulting equations.

Example 17: Solve [2x-3|-7=0.

1 % bs,nn:\L Y E\&a’ﬂ‘quﬁk \D-lVl.JJ
Tlx-’sl =] ’2—3':’5 'Lg’
wpe—T e NETLTTT e
Ny = -4 = 0
\
3 =t -2
x = =2 %= O

G | 2-3[ 1

g_j&\v\ SD.J\ %_ 2,65 1:_257\-\‘@3_:_)‘:\:0

s 10
Ao

11
o=
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Example 18: Solve 2|5-2x[+6=14.

Example 19: Solve 20+[2x+4|=15.

Example 20: Solve |x+3|=[2x+1].

Example 21: Solve L3| =2

|x+
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