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SM3 Unit 3 SelVing Notes

3.l Solve equations involving absolute value.

Recall: The absolute value of a number is the distance that number is from _L

Example 1:  Solve the given equation and graph the solution set.

=5

Think: What numbers are 5 units from zero? S y o ‘3

So there are two solutions:

X = :"'S
X :E or x

O MYV
€ 5 4 3 .2 4 9

v

Examples: Solve the given equation.
5 '
) =2 3 r=3 -4

(We are looking for the values of x

X= S x= - E_ where_ X-2, lis 4 units from zero.)
! ! o A b
o] L)
4) YouTry |x+3=5 5) |sx-2/=8
o JELL - TR

* ‘\Iote that you can not use distributive property over absolute valud, since it will not always
. }
produce an equivalent equation:

Example: Is —5[3+ 7| equivalent to|(-5)(3) + (=5)(7)|?

DY
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*How to solve absolute value equations
1) e Isolate the absolute value expression into the I'orm'|ax + bl =

2) o Write two equations: ax+b=_C, orax+b=_—C .
¢ Solve each equation.

6) Solve: —43x+]|-3=-11 7) YouTry: 2|4x-:<1|i55=_7"5
3 43 Y
2|4g—3§-‘-‘
—\ql?ﬂs‘H\ = -3 > m
N — |4%3) = |
- | =-1
= =D _
Bal=z | ExbPT NET Iy

= X= =3 = - X=] p
3 %\K:‘B 53 \ V2.

**The absolute value of a number is never negative, so when an absolute value expression

. S posrhWR
equals a negative number, thereare __n o solutions. A @ distanee o alwoy 2

—6lx+1[=12
DN e s R ve
-2 ¢p05’$ou’0 _ __Lp / ij% g
® Ix-4| =7 x| = -2 ! ol
x-4=7 ¥-AFrTia 2 2
No
. i T \fomhb‘n

x=1 X= 3

]
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3.2N - Solving Quadratic Equations {

VOCABULARY

Forms of Quadratic Functions
Standard Form: f(x)=ax’+bx+c, where a=0. Example: f(x)=4x’ —6x+3

Vertex Form: f(x)=a(x-h)?> +k . where a#0. Example: f(x)=2(x+3)*+5
Factored Form: f(x)=a(x- P)x-q).where a#0. Example: f(x)=(x—4)Xx+7)

A zero of a function is a value of the input x that makes the output f(x) equal zero. The
zeros of a function are also known as roots, x-intercepts, and solutions of ac +bx+c=0.

The Zero Product Property states that if the product of two quantities equals zero, at Jeast
one of the quantities equals zero. If ab=0 then a=0orb=0.

Finding Zeros (Intercepts) of a Quadratic Function

When a function is in factored form, the Zero Product Property can be used to find the :zeros
of the function. |

Y
Example 1: Find the zeros for f(x) = x2 — 11x + 24 , .j
X =11lx+24=0 Set 4 or ft) = o
(x—8)(x-3)=0 [Feweter
x—8=0o0r x-3=0 Set eoth fattyr = O

x=8 or x=3 solt fov x .

S— and (3,0 List aumswers o
The zeros are (8,0) and (3,0) wnle as an erdsed e

|
I

Zeves, X int. ove sama
y ootS |

Y,
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Example 2: Find the zeros for f(x) = 4x? — 4x — 15

o ~
o = Hx* -4y -I1S Gmmpm

Os Hytaox +ux-15 __‘_._5
-1v
0 = 2%( 238 13 (2 5)

Set equal to 0.

Factor.

0= (2v-sYW 2x+3)

- Set each fagtor = 0.

2ty = O 2x~-S=0 1
- -3 1"5;_..2 ‘
%— Zf( - ; Solve each factor. .

x==32 s
(-3/2-, O) c 5'/2 ) 03 List the solutions.
solve for X

Practlce Fmd thezeros using factoring.
1. f(x)-—x(x+7) © 2. flx)=2x(x- 6)

3. f(x)=(x+13)(x-4)

o= —x (et OF "’—"(><"°’ o= CxH%X\c-q)q
(‘ = x+1=0 " X;‘f& X13=0 x-1=0
-13- +4
¥ Eﬁ £ " T
4. f(x)=(x-20)(x+3 f( =7 -7r+6 X+ 6. f(x)=x"—x-2 < +
o= CK—LD()(-B ! W2-Txtle G S x b= -z -|
e 320 e ) - o= gx ~2Yx+1) -2
x=2[ = K 3 Xelo=0 ~=0 :
Xf'Z s, 7388 g} E X ‘- 4—2 =0 k*.l =0 |
ORI o I
7. _f(,\~)=x-+8x+12 B f(.x_r):x‘i-le 24 9. f(x)=4x’-12x >
N &l
e coyeit | 16"“‘:1" 0= "h( o 2%
S - e 6= UuxCx-3 )
5—’“ gt
D\éo? M“") X P‘ =0) lg;_é_
10. f(x)=9x*-25 P11 f(x)=54 —4& 12 E\;, o12 f(x)=32+17x+10
0=axt-25 0= 5xaYx -\Az S
p a=3( B=5 0= Sxlioxtby-12
- o= (2¢rs X3x-5 )  0=5K x—?}hb(x‘z)
3aszo IS O=GRY¥D .
3K = . Sxte=o KTZZ2 |
] ==5] -5/5 l———s—', L x=z
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If a quadratic does not factor (it is PRIME!) you may use the
QUADRATIC FORMULA to directly find the zeros. ;

The Quadratic Formula

Example 3: Use the Quadratic Formula to Solve: 2x? — 14x — 13 =0

¢ = bENF —dac Find &, b,

2a

_ IDEVEID -4C13) | plugin @, by C
2(2) Wniv quadratic fovmula,

_ 14+4/196+104

1 Sin\pltfg wndok oot
_ 14+4f300

4

_ 14£1043 ‘paal t
- Ll stmplify radical
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% —

Practice: Find the zeros using the Quadratic formula. A ..——fﬂb— % Hac.
2C~
”6 f0)=x*+10x-20 a,:u 3 f(x)=5c1-20x-9 s J()=x +8x+10 “=;
0= xZ+lok-20 b=-20 O= X248 (O b:-: .
5100 +80 = _ @y 4o ©°
X= —10 lso YN=o) X= -3 N (4'4-‘1'60(16)
200 20O 24
|80
X = —\O:‘."W idio X=-8:tm__ é)
2 @‘a
3T . \ )
= sorllE & o ?{‘— R
Cx Tl EETDS
- 223Ys X= c,“\
[Fosra®] Yes ., ok
V‘r a.= =)
2 f(x)=12_24x+| 4. f(r)——Z‘.c +16\+J 6. f.(x):_x2__2x_9 b-‘--?.

P

o = =2xEHlx+2l o= =x*-2x9 =9

0= yizuyt! e
azl b2uc| SPEArE L)

| s7e a:z| b=-® e=-13 2D
X= 24 570 ~40XD +£32 A
_ oY +s2 x= 24¥32 A
2(5 X= 14~ 4003 T g
x =24+ {572 200 T XT 2k um
< . e W -2
>r s x=@tq|k PV R
X=24L 3{u3 52 2z é’f X=2x 42,
2 A x= 8t 3127 &P IE
(2)z3f 2320 [ora x=i 3z

-—2, .
= 229 =\~

vl J
l)( 12X J'BJ ﬁ’z&%_;a l)‘-‘-"'l-l"rﬁfj E—l:‘:zﬁf‘

o y2ICES izt
2292

4~z
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3.3N - Solving Radical Equations in One Variable

VOCABULARY

A radical equation is an equation that has a variable in a radicand or a

3
variable with a rational exponent (i.e, V2x+3=4 or (4x—1)" =1). The

radicand is the expression under the radical sign. The index is the small
number outside of the radical sign.

index

Ny ’y__
k rudicand
et

Solving Radical Equations

To solve a radical equation:

s isolate the radical on one side of the equation
raise each side to the power of the index
e simplify
!I » check solutions in the original equation to eliminate any extraneous solutions
Example 1:

Solve 4+\/3x+10 =9,

4++3x+10=9

each side.

2[2,110=5 Isolate the radical term by subtracting 4 from

(fd@xﬂos =5

3x+10=25

Square each side of the equation.

3x=15

ESJ Solve for x.

44435+10=9
4+/15+10=9

1

4+5=9

9=9  /

4+425 Z9 Check the solution in the original equation.
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Example 2:
Solve v x+9-T7=x .

Vx+9=x+7

Isolate the radical term by adding 7 to each
side.

(ﬁf=(_x +77)2 (@j

x+9=x>+14x+49

Square each side of the equation. Remember
that (x+7) = (x+7)(x+7).

0=x>+13x+40

U=l ) x#8) Solve for x.
x+5=0 x+8=0 :
=-s5] -8 £ extmneeys soluHiom
“Chetx It
NSea -7 =-s Ve -1=48
_isf'q"_-? = -5 > A== —78 Check the solution in the original equation.
27 =-S5 P
v -S=-s —~e # °

Solve each Radical Equation.

2. x-2+1=4
X=2 )~ 33
x-2=27
+ +2
|k=29]
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10. Yx+5-7=-5
+ (o
x¥s5)= Zq
xts =le
- -s
=1\
ok X
NSy, ~7=-S
2-7= -
v-S=-5
16. \/3x+7+1—{
Qzxe)'= Ge-)>
Ax+7=(

CQ (%= Y(x+1 )
X=-b=o

?(4- S
/ -3

= XL —gx-lo & shegix

N
1. Vvx+3-2=4 12. —53/;—{_9;11 ﬂ
oSHE= 22
—S
TN /N3
GRFED
x = -4
_gﬁ —q=1
20-9=U
viil =\
«\R
(00 17— rd =2 18. V6x+9+8=5
i+
) Y3er7 4=
Nzs+i=t
SFHFI=- b
v o=t
.;_{:g Y3¢-D+7 i—|=-\ ')

% ' dq +1=
x=-~1 zH:—l
exhandaus 3F -

2

19. 23/}+6:—4

22. Y21x+55-2=8

% 20, (Y11x+3 zb" —36=T=4
[ =4x*
w‘f Yhes et
SN 6 = (-1 2]\ Ve =
~26 )3 262@
= dxtuxfx3, 47 ?S‘ T —.5 1
O = He(x-3 Kl (x-3) e R———
0= GXHSC X-2) ‘hlpa{—'s 2203
HxH=o ¥-3-0 34__3} = {6
-t 3 lo
3] Vi =k
Ei:f] S
«,\[“23 Vx+7= 24. Yx+3-8=-6
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Y «4N - Solving Rational Equations in One Variable

A. Review —

1. Simplify the following and fill in the blank:
Er'lof

a).E).,:'.: Does Not Bz 2;___ O
¢ DNE - T
c) Anything divided by zerois ____ DLAARA boes Not Excist pDLE

2evo o bohom/ done yninotov
d) The denominator (bottom) of a fraction can't equal _Z_:&@_

2. State the restrictions for each rational equation:

5 S _ X4 [0} x x-=
'y -':* ?5-4 4 8:—3=% {:]Xio g 5522% N
ReshiphionS
X#-4
E_\—] 3x=37%0 |
t3 +3  (x#3
573 (] o e
© e v K Hrest

g X=2_1 o _X*9 _4x+l fovCgtTr e 1
U % P e
LT X Ao

X 2x — (Xx2+6x+8_ x—6 V’Z
2XEL, +4 —6 £
= Xaz) xu#e Gooen) )

&fﬁﬁ ISR |

1. x+5=0 2.3x-2=0 3-6:240‘
5 =8 X==5 L +2
(==5) 2 =0
"z 3 o
4.—__4_2:__=9_ 5 x> +9x=10 X t 6.3x2—3@=0
xr -y -0
X*+qy ~10=0 4,:@( 3Ix(x=\)=o
X~=0 =
(e XXl )30 3420 -
=3

X+lo=o X-({=o -
-0 «~10’ +U X’“O

. .\
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 solve for a variable.

Hint: Multiply by the common denominator to simplify the problem

—9el5 ¢3+x _1.9 @x _%67.{

Y

X 120 = =135 34+x = g _ =26
e i _ o+ BX

5 to _Y¥e -5 L
|x-—\5! x = b %‘ -Z%- == ]
\ 24 N 7 q()A‘“:%\x 17 gd
w35 “(2*6}‘52"'“ ”(5"5"&'
2-%—'2“\ ‘:‘—LD—T - ’i{_lgx = "'255

+19 " +\Z5 ' ! _ {—:)3
= i3q |22 50 g
= +7,I
D. State the restrictions. Solve the equation algebraically. |dentify the extraneous S{Erlg;—g}smtﬂﬂlﬁ LD x(X’r@
1 CX‘P;) |
5% Sx#0 ). 8 . L \@ A |
Al 1 4 = - 2. 4+ PR x(x+3) x2+3x x (x{_g)

X(xt+3
X Xy S /.
oD K0AD) | K (XD

XXz = X+3
2xb2 = X+3

6 , a+3 __ a6
a+1 a*+7a a*+7a

4.

Summary: PB 0—8 @ L}

. 1 x+2 1
1. Inthis example: —— +— s
x+3 x"+3x x

What is the step after finding the common denominator?

2. In this exampl : + x+2
. In e —— ,
x+3 x*+3x

/. What is the step after finding the common denominator?

3. What is the difference between the examples in problem #1 and #2?
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25N - Solving for a Specified Variable

A. Name the operation (addition, subtraction, multiplication, division, squaring, or square root) that is happening to x, or
tween x and another variable or number.

1. xy , X 3. Jx 4. x-4 5. x°
mu Hiply ‘divide | sguare rost | suptmet | squar€
6. 5+x 7. (x=3) 8. 3x 9. x—h 10. ‘{Y'FS_
Sab‘h’a-@" 1 a 40 and
add 2l " wiply | sudroct | 22
B. Name the opposite operation of the operations you listed above.
1. 2. 3. 4, A 5.
ide ¢ e 4 are
A mughpl) | square | a square |
6. -1 7. 8. 9. 10.
udse YOO+ L 51(1&(6 as.‘d
Selotract I o9Y divide | add - | L E

°So|ve for the specified variable.
1. y+10x =3 (solve for x)

=9
lox = 3~
10 10

2. 4x+2y=14 (solvefory)

=4x =4y S
29 = 14-Yy

r Z

3. 16+2y=18x-2 (solvefory)
~le =lb =

297 (8x 19

Tz 2
[9= 19|

o
——

4. ax—by=c (solve forx)

SR'I = E olve for R)
K —

6. P=R-C (sol;re forC)

- -l-bf[ %‘4._ - = -R
RT - & F"R_ =-C
T T =1 -\
YEY D (C2R-F
8. ,?=i2 mf?)rx) 9._‘1—%=_l“solvefogg)
d —-4e$=j xgHey =53 P —plis-hib
tded Flhed xyx = -29-3 -kX = Kt ~ht <
a Zyyel X-\)=-243 —-& mre %
o e—— —— o u—| = Ko+t g
\ _ 4i+l\c(1 \ \X‘"‘_gﬂ;—sor 5 \ Y |
o - ~u+|
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