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Determine the number and type of roots of a quadratic equation. Key Concept ® Discriminant 45
Key Concept ¢ Discriminant jandl: swlwdl pgpioll

Consider ax? + bx + ¢ = 0, where a, b,

cobgacus ax?+ bx + ¢ = 0 el
and c are rational numbers and a # 0.

a # 0 g 8uuws olasl

Value of Discriminant Type and Number of Roots Example of Graph of
jaonll Goud woaeg yoi0ll po5 Related Function
b? — 4ac > 0, Qs y0 AW by JuteS A JUio
b? — 4ac is a perfect 2 real, rational roots y
square Olaausd ladads. | o0
Jol &0
b? — 4ac > 0, B o) X
b? — 4acis anot 2 real, irrational roots
perfect square Olsauss o Lids. o)l ,da
ol (& 50
by
- O]kt
1 real, rational root
b? —4ac =20 .
238 550 9819 rus s,
\
“y
3 2 complex roots
b —4ac <0 .
oW 10 olyie
) 0 X
|
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Describe the number and type of roots for
m?>—3m—4=0

AUsleell Jolo saeg £9 o
m?—3m—4=0

(O Norealroots Auids. ;948 089 ¥
O Only Onerealroots s anlg s is
O 2rationalrealroots Ol Uhn.m oLys
O 2irrationalrealroots  gluws ju olduds ol i
Describe the number and type of roots for &l Jols 2a89 §.95 o
x> +4x+32=0 x2+4x+32=0
(O 2complexroots oW 0 ol e
O Onerealroots aslg s e
O 2rational realroots Ol Uluws oLyds
O 2irrationalrealroots  gluws e oldds o e
Describe the number and type of roots for CTRENWNERICIP T2
2x2—-3x—-4=0 2x>—3x—4=0
O Onerealrational root a8lg s Sl 38
O 2realrational roots Ul.w» Uuw JRUN
O 2realirrational roots Ol e olLidada. (8.
O 2complexroots oW 0 ol e
Describe the number and type of roots for &al2ell Jols 2089 £.55 o
5x* - 6=0 5x% — 6 =0
O Onerealrational root aolg aus Lids 538
O 2realrational roots ULuuw Uums (GRUN
O 2realirrational roots Ol e o Lidn (o
O 2complexroots oW 0 ol e

equalroots, find the value of k.

If the equation 9x2 + 6kx + 4 = 0 has two

9x2 + 6kx + 4 = 0 &sleal o 15
k 808 o1 gbgluwio ol 38

o i

oy 2

O 0
o134 [o]
%ﬂ?OiB

|
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Extra Practice QLo 2 5l
24. x> —-8x+16=0 25. x2—11x—26=0
26. 3x2—2x=0 27. 20x*+7x—3=0
28. 5x2—6=0 29. x2—-6=0
30. x24+8x+13=0 31. 52 —x—1=10
32, ¥* =2%—=17 =0 33. x2+49=0
34. x?—x+1=0 35.2x% —3x = -2
a0l glgio Al

100 Qs ;9w 0sioRl i — Bl 5 bl aag, ¥
ey 5 Dalae JS B b g @ (i ja! Jesi
ed) dpd U .2
Lge 99 jodandl sue o b
10. 3x2+8x+2=0 M. 2x2—6x+9=0

12. —16x>+8x—1=0 13. 522+ 2x +4 =0
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(13-18,46-48)

77

Graph quadratic inequalities in two variables.

(4-9) & (37-39)

55 & 56

Graph the quadratic inequality y < x® + 6x + 7. Use
the boxes on the left to show and explain any work.

Decide if the line is
dotted or shaded.
dotted, It is a
<and nota <

J—‘f—y

-
——
|~

Graph the parabola by
writing it in vertex
form. \

-Fr
-~
l®)
>

N

y=(X+3)2-2 >

Test the point (0, 0)
and shade accordingly.
0 <7is true, so
shade outside of the
parabola.

4. \Which graph of the following represents
the solutionof y < x2 + 4

Gl ga Jos L loe iy Jukes 6l
y<x?+4

O O @)
Y Y
Q\ Y ) f 124 A Y )
‘\ 10 [I 10 6 10
\ /
/ 8 8
}--\
6 , 6 ,, . \\ 6
wh’ / \

>
o
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5. Which graph of the following represents ilioll J8 Jios b low il Jutes ¢l
the solution of y < 2x2 — 4x — 2 y < 2x2—4x —2

Y Y Y Y
A A > A TSy
4 4 4 l’ b lf
3 3 \ I \ 3 I
\ I ) [
2 2 \ 2 | \ 2 i
\ I \ i
| | \ [ \i /
2 o | B |8 \ | e \ A
T Y | B e | A ' I’ B | B A\ 20~
2 b A / _, /
\ I \ /
-2 -2 -2 / 24\ y
\ / \\ i
-3 -3t / -3 -
g
- -4 -4 N —-4
¥ ¥ -5

6. Which graph of the following represents Busltoll I8 20y ks Los il Jutes il
the solutionof —x2+12x —36 >y —xZ+12x — 36 > y
O O O O
y 2
I" I“ |‘ 1
% j I ’,’D\ par | 5 4 SRS WL a ™ . I “ L 2 4 ',’r.‘\\ i 10
I \ I \
-2 1 \ 2 -2 -2 | \
-3 [ \ . -3 ! \
g § \ - -3 | \
—4 | —4 —4 ] 1
l’ : = 1 \‘
B J v ‘ 'y el _Sw ', ‘

7. Which graph of the following represents Bl J& Jios L oo il Judes @l
the solution of y > x? + 6x + 7 y>x2+6x+7
O O @ @
y y 5
Q“ "“;' 124 A4 .\\ ) n"
1041 10 — 1ot d
\ o ) - ’/ b = \ J
\ o . T A \ o
\\ T ’I \\
\ / / 1 \ A
\ / 2 / A \ /2
€ \‘ / >x | € \ > X I’ —u‘\ € \‘ . >\
¢ &k_)z ] 2 -6 U R 2 ’I ™ \\ o f ! 2
—y —y 'I —12¢ \i e
opr A
. . 2
O
[s]
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8. Which graph of the following represents Bl J& Jios b Lo il Juies @l
the solution of y > x? — 8x + 17 y>x%—8x+17
O O O O
y y ) Y ) ¥
14 124 & 1A h 44
10 10 \\\ II 10 \\\ ,! 2
ﬁ s \ II 5 \ / i’: 2 o 1 6 > X
6 6 \\ / 6 \\ / = > \\
4 4 \\ /I 4 \\ /’l -4 ” \\
3 2 \\-../// 3 \\..,,’ B II \\
< 3 4 T o | 8 2 4 | 4 ] i ,:I \\
- -2 -2 -10¢ ¢ \
—y = I “uwil L]
9. Which graph of the following represents Bl J& Jios L bow il Juies @l
the solution of y = x? + 2x + 2 y=x2+2x+2
O Lol
y y
‘\ P 44
\ 10 ,-" 2
\ /
"\ : / :4 4 ! 4=x
\\ < /I - :3\\\
X + /I II B
Y Y W
N / \\ |
% -4 4;x ;—( g 2 4:x ,'I ™ \ :6 i 2h 2 4’x
- — | -10 \\ -2
—4y e fl 2y " e ]
10. Which graph of the following represents %W‘J&M&th“d@csi
the solution of y < x? + 4x + 3 y<x2+4x+3
O O O o]
7N [
< L\ > 31 !
-2 2 N4 6 x \ / ! |
I \ > \ / ] P 5 » _
-2 " \‘ :2 l \\// 4 6; :6 —4 \-/ l 2? :6 = v l 2}
¥ X
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37. Write a quadratic inequality for graph. Sl ko) B j5 Qiglaie ¢l
O y<(x=2)*-10 *-shy #
O y>x—-2)>-10 -(_2:6)i|4 ,(6,6)
[ I
O y<kx-2)>-10 |‘2 1
O y<(x+2)2-10 —8—6-4-2@| 2 416 8x
| N
O y<x?*—-4x-6 _(0,—6):* "(4,—6)
O y>x2—4x—6 g4 | ‘
: v’ (2,-10)
O y<x?—4x-6 =101
|
O y<x?’+4x-6
38. Write a quadratic inequality for graph.
O y<x—-12+7
O y<—-(x—-1)?%-7
O y<—-(x—-12+7
O y=2—-(x—-1)2*+7
O y<x?-2x+8
O y<—x?*+2x-8
O y<—x*+2x+6
O y=—-x*+2x+6
39. Write a quadratic inequality for graph. Sl Jaitoil) Bunp 5 Bigliio ¢8|
-8, 18
O y<(x+8)2+18 | (I'."\) ‘ Ay
L N
_ 2 _ 7 . \_‘_.16__
O y<-(x+8)*—18 +12, 14)‘/ (—4,14)%—
O y<—(x+8)2+18 1 e
O y=>—-(x+8)*+18 . Y8
I’E ‘ \\
1 I I 7 4\
—$(-16,2) (0,2)8—
VW6 12 -8 |—4 O
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3. y=x>+5x+6 14. ¥* - 2x—8<y 15. y< —x> —7x+ 8

16. —x> +12x— 36 > y 17. y>2x> —2x—3 18. y= —4x> +12x— 7

Pl i S e 5 gl S
: (8, 18)
48. <k y

)

-4', 14)%

:
i
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° Graph and analyze polynomial functions. Example 3 75
Select the degree and leading coefficient of J g M Joloally ao. ol il
2x* —3x3 —4x? — 5x + 6a
(O degree: 2, leading coefficient: 4 4w N Jololl 2 8
(O degree: 4, leading coefficient: —3 -3 M,J\J»ché}&s},dl
(O degree: 4, leading coefficient: 2 2 quws M Jololl ¢4 Bs
(O Thisis notapolynomial in one variable. m\g,ﬁﬂngsagaa,ﬁifw
Select the degree and leading coefficient of J guid M Jolollg B il bl
7x" =2
(O degree: 3, leading coefficient: 7 7 quos M Jol2oll ¢ 3 Gl
(O degree: 7, leading coefficient: —2 =2 Mﬂ‘d&u&]‘(7&5}g}“
(O degree: 3, leading coefficient: —2 —2 ,:?wﬁs,ﬂ‘}alsza)\&&s},»\
(O Thisis notapolynomial in one variable. m\g,ﬁf&ggéag»a,ﬁifamg
Select the degree and leading coefficient of J gws N Jolellg B8l bl
4x? — 2xy + 8y?
(O degree: 2, leading coefficient: 4 4‘_?4@,1\‘}»&0]\‘2&9.,411
(O degree: 2, leading coefficient: —2 —2 Suws J Jololl (2 8s. yull
(O degree: 2, leading coefficient: 8 894@,1\‘}.0&&1\(2&5},41\
(O Thisis not a polynomial in one variable. 2819 o 59 3948 8,4 Cuuns)
Select the degree and leading coefficient of J guwsi M Joloally aa ol il
x°+ 12x* —3x3+2x2+8x+ 4
(O degree: 12, leading coefficient: 4 4\'_?4;:1_3).“ Jolell ¢ 12 ol
(O degree: 12, leading coefficient: 5 5 gus Jl Jolaoll (12 s jull
(O degree: 5, leading coefficient: 1 1\_?0,_;;)\‘}0&0]\(5&:},.11\
(O Thisisnotapolynomialin one variable.  aslg o 9 3948 6,55 Cuuns)

E%@

|
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Select the degree and leading coefficient of J g N Jolollg Bs ,ull 5al
a. n+8
degree:

leading coefficient:

b. (2x — 1)(4x? + 3)

degree:
leading coefficient:

c. 18 — 3y + 5y2 — y° + 7y®
degree:

leading coefficient:

d. 2r —r2+—
r

This is not a polynomial because there is a

e. ud + 4u?t? + t*
This is not a polynomial in one variable because there are variables, and
Select the degree and leading coefficient of J gt M Joloally aa ol il
11x3 + 5x2% — 7x —g
(O degree: 3, leading coefficient: 11 11 guad ) Jololl ¢ 3 G all
(O degree: 11, leading coefficient: 3 3 gl Jololl 11 8s,
O This is not a polynomial in one variable. There are sl J&ig)ﬁﬂngéag.x&b'),{if&wy
two variables, x and y V 9 X ¢p o 089
o This is not a polynomial in one variable. The termg od 43‘9%9939433&?@
has a variable with an exponent less than 0. A0 0 g8l u-‘ie&%%;m‘
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ka1 39 84S (55 pd 130y dmly meiiie I3 39 84S JSI ud ) Jalaedly oyl LS5
.h.le-l&” t_,.:lls u.\#r"

8v¥ —4rx+22—x—3 .a
B sy 5 st ety 5 aE gl 5o Skl s ool 550 528 5ik
1222 - 3xy+ 8x b
Voo X lgd (pine a52s) asly e D)3 sgas 5,45 e oda
34+ 627 —4.8+ 2x
—4 o b Joladly 8 as,0lls Uity sa Jbhe, Sy \iadly o550 =il3 sgde- B,2S oda

PE YRR
4

Y

1A. 5x3 — 4x2 — 8x +

B. 5x° —3x*+12x°—14  1C. 8x* — 23 —x%+3
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9
Graph and analyze polynomial functions. (15-20) 80
Use the graph to state the number of . s i
. LBl dudiadisll el sae U [ padsiul
real zeros of the function. sl JRdl 575 A ol )
15. 16. 17.
Ay Ay T Ay
XUV \ : \V/ o
|
| |
The function has real The function has real The function has real
zero(s). zero(s). zero(s).
FRIEN Led A1) Lt adlal) dida L Al
18. 19. 20.
y A Ay T Ay
0l \f VT
v
\ A | | |
The function has real | The function has real | Thefunctionhas___ real
zero(s). zero(s). zero(s).
daea LAl | 44 A | A [PARAIRY

A led | malill - ple ydie U
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37. fx)

/

40. ‘f(x)
X

-
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10
Approximate zeros by graphing polynomial functions. Examplel 83

Determine the consecutive integer values of x J¥ Wi gy UL X J Blcioll Baall pudil sus

between which each real zero of the following BN B dads b0

function is located =
fx)= x*—2x3—x?+1

Then draw the graph. ool puwl o3
X =2 = 0 i 2 3 4
Fle)-1—29 3 il =1 - 19 433
(O Betweenx =0andx =1
Betweenx = 3andx =4
(O Betweenx =-1andx =20
Betweenx = 2andx = 3
O Betweenx =0andx =1 P g pighd
Betweenx = 2andx = 3
(O Betweenx=0andx =1
Betweenx = —2and x = —3
Sy
Determine the consecutive integer values of x J5 Lgia 8y 0L X J Suliioll Gagoall pqdill sos
between which each real zero of the following B B _Gads 80

function is located

f(x)= 2x* +x3—3x%2 -2

y
x _ 5“

f(x) 4
I3
(O Betweenx =1andx =2 L2
Betweenx = —3andx = —2 -

(O Betweenx =—-2andx = —1 . _ -

Betweenx = 1land x == 2 =3 ‘? ‘:' . L 2 2

(O Betweenx =1andx =2 .
Betweenx = —landx =0 -
(O Norealroots -
4
=5

El%ﬁ% S|

[<]

aihley! alill - ple ydie JU5 [-Q +201003261312 - &l <l e e /1




29

Ao — e S CLbl ) Jun

Determine the consecutive integer values of x
between which each real zero of the following
function is located

f(x)= x*+3x—-1

J¥ Wi gy U X ) Blcioll Qo padil sus
QI VL G 00

Betweenx = 1landx = 2

4 [ 3] 2 ] - 0 1 2
ftx) 3 —1 -3 -3 -1 3 9
O Betweenx = —4andx = -3
Betweenx = —-2andx = -1
(O Betweenx =—4andx = -3
Betweenx = —2andx =0
(O Betweenx =—4andx = -3
Betweenx =0andx =1
(O Betweenx =-Zandx = -1

Determine the consecutive integer values of x
between which each real zero of the following
function is located

JY L 2 0L X J Suliioll Gasnall pgdill sos
AUl Ul duds. 00

\

f(x) = —x3+2x%2—4

X =2 -1 0 1 2 3
Sx) 12 =3 —4 -3 -4 =13
O Betweenx =-2andx = -1
Betweenx =0andx =1
(O Betweenx=-landx=0
Betweenx =1landx = 2
O Betweenx=0andx =1
O Betweenx = —2andx = —1

Abley | malidl - ple e 31
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SO=02 =402 4 30+ 1 Jads e S lgd g I T el daall adlai! paddl s>
) el sl

_9'1 in.a> _,L'a..a'l 3 L) oess (_,i Lold &) > ,ud) (pe sgasd) 3,45 als flx) Q'l Loy .puall :8'3.\_-_- ael
Aol sy s pa) blad) pasan) @ Hlas¥) gdlse wasa flX) @3 ) ) asly Gaas ae

F(x)

]

f sy s )

0
1
2 4——' 5J|--‘-'?"g_:3;-:-53 | \'l
3
4

<——| 3L 2 s ]
= \

X =2 g x =1 d4lx =gV, x = NRE BN N I 5,080 B i) el a3
X=35%=2

lall Gras yas JS Lgd g (U X gusval) sasll a8lad) gall 33> .2
b)) oyl @5 f) =2 — 3% — 2x% + x + 1




