Name:

Date:

Topic:

Class:

Main Ideas/Questions

Notes/Examples

COMPLEX
ZEROS

Just as polynomial function can have real zeros (rational and/or irational),
it can also have complex zeros. Find all zeros of the polynomial functions
below. Simplify all iraitonal and complex solutions.

1 f(x)=x"-4x*-12

FO)= (X2- LY¥Z+2)
X*=b{x2=-2
X=i | x=2iJ2

X= T, 2103

2, f(x)=4x"+31x*-8
$ix) = (ix2- 14X +8 )

U2=1 | x2=-3
X*=Y4 | x=*{g
X=2)p | Xx=t2.V3

X=ii‘2iﬁ, i-{-ﬂ

3. f(x)=x"-16
By = (x2 +4) ¥z -H)
X2=-4 | x2=4.
X=2J4| x=%2
X=22

"

TTS

.

"

X=3%tzi, tzﬂ

4. f(x)=-2x"-16
FI0 = -2(x3 +8)
FUIY) = ~2(x+2Yx2-2x +4)

X=-2 [x=23 {22400

2L0)

=12
2

X=2% 2|3

X=5-2,1t55 })

X=2%

5. f(x)=x*-2x"+x-2

£00 =x2(X-2) + 1 X-2)

F00 = (= + D x-2)
X2=-1 | x=2

=L

= 12,2}

6. f(x)=3x>—-4x* +36x-48
FOO = x2(3x-1) + 123y -4)
F00 = 0+ 3% -4)

X%=-12 | 3x=4
x=3az | x= Y3
X=%2if3

X= 3243, -%-
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Name:

Date:

Topic:

Class:

Main Ideas/Questions

Notes/Examples

COMPLEX
ZEROS

Just as a polynomial function can have real zeros (rational and/or irrational),
it can also have complex zeros. Find all zeros of the polynomial functions
below. Simplify all irational and complex solutions.

1. f(x)=x"—4x"-12

2. f(x)=4x"+3x* -8

3. f(x)=x*—16

4. f(x)=-2x-16

5. f(x)=x"-2x" +x-2

6. f(x)=3x>—4x" +36x—48
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7. f(x)=2x°-5x*-2x+5
i = x4(2x-8) -1(2x-5)
FO = (Y4 1) (2x-8)

Fo0= O3+ XE-1)2x -s)

¥Z=-| ¥*=| W2=5
=3 | x=4y X=§f

=2

x:?ti,tl,%}j

8. f(x)=x"+7x*-x-7
£u0)= x3(x+1) - 1(%+1)
L0O = (%3 -D(X+1)
FOYO) = (X=1)(¥2 +X +)kx+D)

X=)

X= =) o] X7
2L

X=-1t§3
2

X==)2i{3
z

X1, L2

Using the
Rationdl
Zero
Theorem

Directions: List all possible rational zeros. Then, find all zeros.

9. f(x)=2x*-5x? +8x-20

2
2

Z -5 % -»
v\ 5 o0 20
2 0 ¢ 0

Possible: +1,12, 4, tg, )0, +20 % Ji; i%

f00= (2x-5) (2x 2 +8)
FO0) = 2(2x-5Y X2+4)
=5 |X*=-Y

X"’% X=%2¢(

1% 22

10. f(x)=x>-2x* +16x+48

21V -2 1 He
J -2 ¢ i
1 -4 24 O

Poscible: £1,%2,%3, %40, %4, 25 +12, ty, 224, tug

F00z (A2 ) X2 -Ux +24)
X=2 | X=4 ¥ J@run)

2L1)

t= 4t {0

2

X=41 4ijg
pA

X=%2,2+2005 |
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4. f(x)=x"-8]
£o0=(x* +9)Y(x2-2)
X2=-9 | X*=9
X=23¢L X = 4

x= 3*3i,¥3} § <) = (xt3i)(x-30 Yo 3)x-3

5. f(x)=x"-5x"+16x-80
£00) = X3 (x-8) + lb(x-5)

FO = (X241 (x-5)
X*=-44 | X=5
X=%y(

X=$44L, 5 } F00) = (xtHOX-H(x-5)

8. f(x)=x+6x*-14x+16
Possible: ¥1,%2 34, 1¢g, 21,

-

-g\l b - e %) = (x+8)f X*-2x +2)
-8 b -1 X=-§ | X= 2+ e quy
I -2 2 o 20
X=2% {4
X=$13¢,-27 =
L *4 X=2%2¢
[§60= (x- 0+0)(x-(-0)) (x+8) 2
7. f(x)=x"-1x+20
Possiple: *1, %2 k4, %5, 210, +20
q\i b -l 20 f60= () xz -4y +5)
¥ -1 v -20 X=4 | x=4 £ \@p-aoy9
| ...|_| 5 ) 24)
x= 42y~
)(:SLZ‘!C,-H} 2
X=4%2¢
£ = (X=(240)) (X (2-0)) (x+4) 2
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Main Ideas/Questions

Notes/Examples

Zeros.

Directions: Write an equation that could represent the function with the given

1. 1,2, 5 2. -7,-13
USING ZEROS (X~1)(X-2)(X~5) i);::;cz(:zoczia;)
-D(X2-1X +10) -2X-
fo wErte %olunomlal o | oae-sne -
UNCTIoNS
,F(x)_- x3_8x2+nx -10 ‘F(X):Xa +5x%- 171X -2’}
3. -2, -g, 2 4. +J2,1
(X+2) (3% +4) (X-2) (X t_ﬁxx ~Z)(x-1)
(Bx+4)(X*-4) (X*-2)(x-1)
-\v3_vZ_
Jrog= 3B 4y-iax-py| ([FOOZXTTXT-2X 42
5. £2\/3, 1 6. -6, 2[5
(X+282XX-2@NXHXXAY | (X4 ) (X - (2498 ))(X-(2~
(X2-12) (¥z-1) (xw)[x’lez‘.;;s') -xﬁEE) ¥
24¥6)(2-18)
-vd_12y2 4+ 12 (XHo) [ %2~ 2X+XV5 2% -X +45 |
rF()O X'~ 13X J () (XZ-4%-1)
F0 = X3+2x2 ~25x -
7. 3(mult. 2), 5 é mult.
(X-3)X X-3)( X-5) 8;( ‘)'(2")(71;2’5”2)( .
(X=3)( X%-8X +15) TSR )
Examples with (B oox® 415 x -2y sa s | OFX)(4XF-20x+25)
MULTIPLICITY 12033 426242005

£00= X3- 113430 -4s |

(x)= Uyt -24x3 +45%2-2

..))

VY
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= e = « Seteach zero
sing Zeros | into (....) with

U | i
m to Writ " opposite signs.

.: Pol¥ponial [

IL_Fup @%{}m% » Factor the expressions

| Example:
| zerosare 1,2, 3
(X-1)(x-2) (x-3)
(X-1) (x2-5x+6)
X3 -5x2 +6x —x2 +5x-6

f(x)= x3 -6x2+11x-6

Write an equation that could represent a function with the following zeros.

1. .25 2 7 13

3. 2, —i,2
3




Name:

Pre-Calculus

Date: Per. Unit 3: Power, Polynomial, and

Rational Functions

Quiz 3-3: Rational, lrrational, and Complex Zeros
Use the Rational Zero Theorem to list all possible rational zeros.

1 f(x)=x"+11x* -15x-27 2. f(x)=3x" —x*-63x* -39x+ 20

Possible Rational Zeros: Possible Rational Zeros:

I, t3,+q ¢ Y,t2,¥4,45, 0, t2p 23
I ' , =27 té/g_,&d/a;ts’ f =3
Give the possible number of positive and negative real zeros using Descartes’ Rule.
3 f(x)=2x"-x"-2x"+x 4, f(x)=9x"-3x*+10x* —x* + 27x -9
0= ot +33-252 -x %) = -9 334 - 10x3- X~ 2Tx -9

Positive Real Zeros: .
ositive Real Zeros: 7 or O Posifive Real Zeros: 51310'(' ]

Negdative Real Zeros: O

Negative Real Zeros: l

Find all zeros. Use the Rational Zero Theorem and synthetic substitution when necessary.
Then, give the complete factorization of the function.

5 f(x)=x*-19x+30
Possible: t1,%2,23,25,%, 310,315, 230

S0 -4 30 £00=(X+5)(X2-5% +0)
v -5 28 -30 F1x) = (X+5) (X-3)(X-2) —
15 U o X=%%,2,3}
Complete Factorization
£0):=(X+5)X-3)( X -2)
6. f(x)=9x3+63x*-16x-112
FOO= DRy 47) ~(X+1)
£ = (B -1 )(x 1)
Q)(Z - l(o X:-‘\ Zeros:
Xi=le X312
x.; + :L Complete Factorization
3 FOO = (3xHH(B3x - X11)
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7. f(x)=2x*—9x° —20x% +12x Possible: 11,42, 13 ty, 1,212
FOO = x(2x3-qy2- (2) ' i
Ax*- 20X +12) -2l2 -9 -20 2
v 4 20 ~l2
2 -3 b 0

F00= X (X+2)(2%3- 13 +1)
FO0= X(X+2) (2 - 13( X -tp)

Zeros:

X’i’Z, 0, -7I:l ‘l}

Complete Factorization

£ = X(X+2)(2X D X ~6)

8 f(x)=x"'+2x"-2x*-6x-3 Possible: £1,+3
F6O = (X3 +x*-3x-3) -|t 2 -2 - -3
FO)= (X)X 2-3Y(x+1) Voo -1 3 3
= \x%s X=- b -3 -3
X’-‘fﬁ Zeros:
X':i'llt E}

Complete Factorization

£ = (XN O T3 Y (-3 )

9. f(x)=>5x°+2x* -90x - 36
f00= X3(5x+2) - 18(5x +2)

F60= (0 -18Y5x +2)
X*=1g |5x=-2
xZ: \]ﬁ‘ X = _%/ s Zeros:
X232 X=<i'%"/ iBE}

Complete Factorization

£ = (65X +2) (X+3{Z)(X-3JZ)

10. f(x)=x"-x*-20
F00= (x2-5)(x2+4)
Xt=5 | X2=-4
X=tg | X=%2¢

Zeros:

x=3Hs,

Complete Factorization

£6) = (XS IXAE (X + 20 ) X-2.¢)
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1. f(x)=x*-5x* -7x+5]

Possible: ¥1,%3 11, +5

£ = (x43Y(x2-8x +17) "3 \l -i "1 sl
- 2. -
X=3 X=8.’c\[(-1)’-4l|)( n | ol
201) | -2 1N 0
Xz 8% |-
2
X=8t2¢
T Zeros:

X:i~3, He i)

Complete Factorization

£00 = (¥43) (X=(440)) (X=(4-0))

Write a polynomial function in standard form given the zeros. Write your answers in the box below.

12, -3 (mult. 2), 4 (mult. 2)
(X42)X43)( XH)(X-4)

(Z+HexX 1) (X2 -8x +1b)

13. tJZ.i%,O

(X430 )X -V6 )(2x42)(3%-2) (%)
(%%-0) (Ax2-4) (x)

XY =83 416X +03C-HEx2Z +9lx #42-12x +149 Oy -58y 2 +24)(x)

=% =23 2352 424y +144

14. +42, 3i

(X + AT )X -2 ) (X430 )(X-3 ()
(X=-32)(¥*+9)
PO = Xt -23x%-2388

F00 = %° -58%> + 24 x

15. —%, -5+i
(2x+0)(X - (6+0)) (X-(-5-¢))
(2XH) (X2~ X(6-0) - X (-5 +) H5+1)(-5-0))
(@2%H) (X2 46X +xi +5X-X( +20b)
(2x+4) (X2 +10x +24)
2X34205% + 52X +X* +10% 426
£60 = 23 +21¥% +02x +24

12. F0 = x4-2x3-23 %2 +24x +144

13. F00= Ax5 -58x3 4+ 24X

12, $00= X1-23%2-28¢

15, £60 = 2x3 + 2132 +b2X +20
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Main Ideas/Questions | Notes/Examples

RATIONAL f(x) = 22

. q(x)
Fumfom « where p(x) and g(x) are polynomial

i chd q(x)#0

« Simplest formis f(x) =

R+

. « Aline which the graph T
Verlicd & approaches. ‘

Norizonld |« Example: vertical .
ASYMPTOTES asymptote is x=-3 and

« the horizontal is y=1

¢ A hole is a removable discontinuity, or break, in by
the graph.

* If p(x) and g(x) have a common factor of (x - a), v
HOLES then there wil be a hole in the graph at x = a. .

(x-2) \
G2 "

Example: The function f(x)=

aholeat__ X =2 .

O | Rewrite the function in FACTORED FORM, and simplify.
Gl’aphihg d @ | Find the x-intercepl(s) by finding the zeros of p(x).
RATIONAL | ® | Find the y-intercept by finding f0).
FUNCTION [ 9© [fFindthe vertical asympfote(s) by finding the zeros of g(x).
e

Find the horizontal asymptote using the rules below:

degree of p > degree of ¢ No hori zontad olggmp-hrb

degree of p < degree of g X-aXis .} ‘J =0

4= leading Coeft . of p(x)
\@ding foet- of q-(x)

0 | Identify any hole(s) in the function by looking at common factors.

degree of p = degree of ¢




RATIONAL Junctiony

EQUATIONFORM: [ f) = L5 ]

Write the functionin factored form, simplify, then find the:

[ X-INTERCEPTS: }[ Y-INTERCEPT: }

EXAMPLES

_3x+2
0 /)= x+2

e
VERTICAL ASYMPTOTES: . N
x-int(s): y-int:
> VA: HA:
HORIZONTAL ASYMPTOTE: w SA: Hole(s):
|F DEGREE OF P 9 1) = 26;:183
> THAN DEGREE OF @:NO HORIZ_ASYM. oA
< THAN DEGREE OF ¢ X-AXiS, ¥Y=0
“DECREEOF @ Y= lead _Coefé of pod)
\_ Yead Coet of qix)
s
SLANT ASYMPTOTES:
g
D: R:
/HOLES R x-int(s): y-int:
VA: HA:
\ J SA: Hole(s):
Cf(x) = Sx+3 4 Domain:
x+2
Range:
x-int(s):
< > | y-int:
VA:
HA:
N» Hole(s):
. f(x) = M 4 Domain:
x+3
Range:
x-int(s):
< > | y-int
VA:
HA:

Hole(s):




RATIONAL Junctiony

EQUATIONFORI: | £0 - 555 |

Wite the functionin factored form, simplify, then find the:

X-INTERCEPTS: Y-INTERCEPT: )
Find tht zews of Find £(0)
PO )
(" VERTICAL ASYMPTOTES: )
Find tht Zews of 9x)
\\§
" HORIZONTAL ASYMPTOTE:

* Ifdegree of p > degree of g: No  horiz. Asymph
* If degree of p < degree of g: X-axis; Yy =0

+ If degree of p = degree of ¢: kj: lead Coet¥ of pi

\_ fead  Coett of qx)
(" SLANT ASYMPTOTES: . )
lﬂ'—'— mx-i—b') +he owsti ént of g(x),
\_i9noring the yemainder e

(" HOLES: h
Common factors in p(x) ond g-(x)

-

Y,

EXAMPLES frrt
0 s (")=3xx:22 =
- L
sy E
D: %X!X*'z} R: ?g'g# 1}
| x-ink(s): (-%3,0) y-int:_(0, 1)
VA:__X= -Z HA: __Y=3
sa: ___None Hole(s): NOY\C
bx-18 i f‘
@ f(x)=x2-4x+3 ’
= b(X~-3)
(¢ (x-3)
=L
X
i
W,
D: ?X(X*|.3? R: lZL'jI%*Ol%}
x-int(s): __None y-int: __(0,~)
va: ___X=\ HA:_\ =0
sa: _None Hole(s): (3!3)




@rePhing [FALIONE GHUABIONS CIRE
IcIChEItYing ASYMPreEES heMEWErR

Directions: Graph each function and identify its key characteristics.

'|.f(x):2x+3 2

x—3 Domain:

Range:

Xx-inf(s):

y-int:

A
\ 4

VA: HA:

SA:

Holes:

10x+20 A

2. f(x)=

2
X' +6x+8 Domain:

Range:

Xx-int(s):

A
A 4

y-inkt:

VA: HA:

SA:

Holes:

X2 =7x+12 A

3. f(x)=

x-2 Domain:

Range:

Xx-int(s):

A
A\ 4

y-int:

VA: HA:

SA:

Holes:




ErePhing Féeeicnel GBS R
ASYIMPBEEES LEOMEWErR CoRwEInMUGE]

Directions: Graph each function and identify its domain, range, intercepts, vertical and horizontal

asymptotes, and holes.

2x-3

x+1

1. f(x) =

A

A

A

Y

Domain:

Range:

x-ink(s):

y-int:

VA:

HA:

Hole(s):

3x+6

X

2. f(x)=

A

Y

Domain:

Range:

x-int(s):

y-int:

VA:

HA:

Hole(s):

x> —4x-12
x+2

3. f(x) =

A

Y

Domain:

Range:

x-in(s):

y-int:

VA:

HA:

Hole(s):

x* +3x
x> +5x+6

4. f(x)=

A

Y

Domain:

Range:

x-int(s):

y-int:

VA:

HA:

Hole(s):




Oblique
(or Slont)
ASYMPTOTES

When the of

=

the of

the graph with have a slant,

or oblique asymptote.

‘/

The Equalion
of The Oblique

ASYMPTOTE

The equation of the oblique asymptote, y = mx + b,

is the quotient of %, ignoring the remainder.
q(x

Steps to find the equation o

f the oblique asymptote:

Use long or synthetic division to di

vide p(x) by ¢g(x).

Write the equation of the oblique
ignoring the remainder.

(~)

asymptote using the quotient,

YU Fine iw.

Directions: Find the equation of the oblique asymptote.

x?-x-14 3x% -7x
1-./'(«\')=T 2. f(x)= 3
g1 -1 =4
v -4 20
I -5
6x% +4x-11 4. f(x)= x> +3x?

8. S =513

X +2x-3




Name: Date:
Topic: Class:
Main Ideas/Questions | Notes/Examples
_ Whenthe _degree  of _ P(x) u D
Oblioue s_EXacHy  _one more ;
(or Slont) BN he_degree  of QLY a
ASYMPTOTES the graph with have a slant, n 7
or oblique asymptote. uF‘
The equation of the oblique asymptote, y = mx + b,
. is the quotient of ”—("l, ignoring the remainder.
The Equalion o)
OJ; lhe Obhque Steps to find the equation of the oblique asymptote:
ASY MPTOTE O | use long or synthetic division to divide p(x) by ¢(x).
0 Write the equation of the oblique asymptote using the quotient,
ignoring the remainder.

Directions: Find the equation of the oblique asymptote.

1. f(x)="2;i;“ 2. f(x)=3’f_‘37"
TR 313 -1 o
v -4 20 I a L
15 & 3 2 W
[y=xs] ly= 3xr2
3. f(ﬂ:% 4 f(x)'x::zjx _
2% 10 ¥ +1
3X+2 prz-}'-lx -1 X242 -3 | X3+3x +ox +v
- bx® +4%) (X34 2x2-3%)
ox -1 X2 +3X 40
-(OX40) (x> +2x-3)
=F s
y=2x]
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PEIYmEREEN e Rewicmnel

[IEHUAIIEIGS

POLYNOMICIL
INeQUALITY

Given a polynomial function f(x) , a polynomial inequality has
the general form f(x) >0, f(x) =20, f(x) =20, f(x) <0, or f(x) <O0.

The inequality f(x) > 0 is frue when

The inequality f(x) < 0 is frue when

Look at the function f(x) = x* + 3x* — x> - 3x graphed below.

LOOKING Cit

a) Name all intervals for which f(x) > 0.

d gRAPKH

b) Name all intervals for which f(x) < 0.

B

Move all terms to one side of the inequality so 0 is on the other side.

$1eps 0 Solve 4

Completely factor the polynomial and find the zeros.

POLYNOMICIL

Plot the zeros on a number line.

INeQUCLLITY

© o Oe

Choose test points in each interval. Substitute the test points into the
function to determine whether the interval is positive or negative.

(5]

Write the solution using interval notation. Use parentheses or brackets
where necessary.

Directions: Solve each inequality. Use the number line provided to test intervals.

1. x> +5x-6>0

2. 2x* —x-15<0




Name:

Date:

Topic:

Class:

Main Ideas/Questions | Notes/Examples

e Given a polynomial function f(x) . a polynomial inequality has
the general form f(x) >0, f(x) 20, f(x)#0, f(x) <0, or f(x) <O.

POLYNOMICIL
iNeQUJdLLITY e The inequality f(x)> 0 is true when FK) is {)OSi‘ﬁVL
+ The inequalily f(x) <0 s true when £(0 IS eqative
Look at the function f (x) = x* +3x* — x? —3x graphed below.
a) Name dll intervals for which f(x) > 0. ' Yoo
LOOKING Cit | (=20, =3) , (~1,0),, (1, <)
a qpqph b) Name dll intervals for which f(x) < 0. y

(-2,-1), (0, 1)

——

Move all ters to one side of the inequality so 0 is on the other side.

Completely factor the polynomial and find the zeros.

Steps foSolve a
POLYNOMICIL

Plot the zeros on a number line.

INeQUCLITY

Choose test points in each interval. Substitute the test points into the
function to detemine whether the interval is positive or negative.

Write the solution using interval notation. Use parentheses or brackets

Directions: Solve each inequality. Use the number line provided to test intervals.

e where necessary.
1. x*+5x-6>0 oo
() x-po TSIl
<) (-1+L) (1-1) >0
gv0 V
0: 0tL)(0-0) 20
~b> X
Z: (240) (2-070
70 V
Ve v
8 -6 -4 -2 0 2 4

(=00, ) U (1,20) ]

6

8

2. 2x* - x-|5<0

2X+5)X(X~3) <0 Zens: X=-5.3

-3 (~L+B)(-32-3) 0
b <O X

0. (b+5)(D-3)<0
-0 V

4. (4+5)(4-3) 20
<0
v

2 0 2 4 6 8

(-%l 3)

8 -6 -4

© Gina Wilson (All Things Algebra®, LLC), 2017




Main Ideas/Questions

Notes/Examples

RATIONCIL
INeQUOALITY

e Given arational function f(x), a rational inequality has the general
fom f(x) >0, f(x) =0, f(x)=0, f(x)<0,or f(x)<0.

e The inequality f(x) >0 is true when

e The inequality f(x) <0 is true when

LOOKING At
d gRAPKH

2
Look at the function f(x) = w graphed below.
X" +x—-

a) Name dll intervals for which f(x) > 0.

f(x)

~
Y

b) Name all intervals for which f(x) <O.

|
. o e e

Nofice that a rational function switches signs at both
its zeros and its vertical asymptotes!

Steps foSolve 2
RCITIONCIL
iINeQUOLITY

Move all terms to one side of the inequality so 0 is on the other side.

Find the zeros of both the numerator and the denominator by factoring.

Plot these points on a number line. (Asymptotes ALWAYS get an open circle!)

© QO

Choose test points in each interval.
function to detemine whether the interval is positive or negative.

Substitute the test points into the

where necessary.

05 Write the solution using interval notation. Use parentheses or brackets

Directions: Solve each inequality. Use the number line provided fo test intervals.

x+5
x+2

1. >0

2 X

6 -4 -2 0 2 4 6 8

X2 -5x-6

<0

8 -6 -4 2 0 2 4 6 8




Name:

Date:

Topic:

Class:

Main Ideas/Questions

Notes/Examples

RCTIONCIL
INeQUOLITY

¢ Given a rational function f(x) ., a rational inequality has the general
form f(x) >0, f(x) 20, f(x)#0, f(x)<0, or f(x) <0.

e The inequality f(x)> 0 is true when ‘F

&) is Positive

e The inequality f(x) <0 is true when 'F(XB iS V\eqa‘li\lb

x? -

Look at the function f(x) = 2_2+____
X

6x-8 graphed below.
x-6

LOOKING Cit

a) Name all intervals for which f(x) > 0.

(-00,-3), (-1,2) , (4, 00)

d GRAPR

b) Name all intervals for which f(x) < 0.

("3;")) (2; LD

Notice that a rational function switches signs at both

its zeros and its vertical

asymptotes!

Steps fo Solve 9
RCITiONCIL
iINeQUOLItY

Move all terms to one side of the inequality so 0 is on the other side.

Find the zeros of both the numerator and the denominator by factoring.

Plot these points on a number line. (Asymptotes ALWAYS get an open circlel)

©I9O|@

Choose test points in each interval. Substitute the test points into the
function to detemine whether the interval is positive or negative.

Write the solution using interval notation. Use parentheses or brackets

o where necessary.
Directions: Solve each inequality. Use the number line provided to test intervals.
1. X900 Zevo: X="5 2. —X < Zetwvp: X =0
x+2 Asym: x=~2 x ‘5:‘6 Asym: (x~b)(¥+l)|
- =L .o . P X=b, X5~
(9-470).‘.*.,0 v -2 T30 TR0 Vv )
. 2 -0.5¢ :_'-S—-<O y .3.(_0 X
-3 =% ; -2%0 X Pz I W
v o v
D. 5 -‘o
*Z=v0 Vv .
z T o x
e v v v
4-0—0—0-@-0—0—@4—0—0—0—0—1—.4—:—0—» A — O
o 8 6 -4 2 0 2 4 6 8 8 6 4 20 2 4 6 8
\(-m,—s)u(-z,oo) f 1 (-9, -1) U ( 0, 0)
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Topic #2: Discriminant of a Quadratic Equation

Given a quadratic equation of the form ax? + bx + ¢ = 0, you can determine the
number and type of roots (solutions) by finding the discriminant of the equation.

Discriminant Formula Value of 4 # of Roots Type of Roots
d >0 (a perfect square) o} Y‘YC-E #m

6 -Hac. 20 voraretsmod | 2 |irigEorag
d=0 l rafioned

4<8 2| imdatiady

Find the discriminant of each equation, then determine the number and type of roots.

9. x* +12x-27=0

(1222 -4(\0(-27) (302 -4(4)(25)
id + 108 =252 Q00 -A00 =0
A_irvational voots | | mationald voot |
12,5 +5=x"-12x ¥ Yy 2 +12X +S=0

10. 9x* +30x+25=0

11. 28 +11=1 =¥ 2% 2 4|0 =0

(02 -1 (2)(10)
O - 80 -0

—
—-—

(\2) 2% -4(HX)(5)
44 -80 = LY

B rational ypots

2 imaginaiy roots |

Topic #3: Solving Quadratic Equabions

Methods for Solving Quadratic Equations:
Factoring, Square Roots, Completing the Square, The Quadratic Formula

Solve using the most appropriate method. Simplify all irrational and complex solutions.

13. ¥ -9x-43=27 ¥ X2 -9y -10=0

(x-14) x+5) =0
X-1d=p| N+5=0
x=14 X=-5

X= $-5, 14 (

14. ¥ -8x+33=5 > YZ X +29=0

(-8)% - (D 28)
201)

=82 JLq-12

2
= 9 + \)""“8
2

N Q

1)

2.
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