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Determine the number and type of roots of a quadratic equation. Key Concept ® Discriminant 45
Key Concept ¢ Discriminant anadl s swlwdl popioll

Considerax? + bx + ¢ = 0, where a, b,

cobgacdus ax? + bx + ¢ = 0 el

and c are rational numbers and a # 0. bg,_ Yac a # 0 g 8w slael
Value of Discriminant Type and Number of Roots Example of Graph of
jaonll Goud woaeg yoioll po5 Related Function
p2=idae >0) @ | G NHa=7 Bl 0 B iy s S i
b? — 4ac is a perfect 2 real, rational roots y
square 3 Ol Gladialis ol io
Jol @0 7 = .9 @
U — \
== ! o
bZ —4ac >0, &) @:' v o X
b? — 4acis anot 2 real,(irrational)roots
perfect square \ olows 2\ ldds ol s
MU&NW fl-\\l—é 7 Q_—ﬁ
by
y of «x
1 real, rational root
b2 —4ac =20 : - o
o I 350 9819 s S /.0
v
L . <> -
92 tba+3 -0 P67 ‘
\acttin -3 Zi\—
1/
2 complex roots
oW o ol
. ol X
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Describe the number and type of roots for

T AUsleell Jolo saeg £9 o
3\ m?—-3m—4=0

O Norealroots Budiadin. ;958 a8g Y B loe — (’3)1_ 40 (-4)

O Only Onerealroots s anlg s is

L&y~ 2 rational real roots thuum Sy =+

O 2irrationalrealroots  gluws ju olduds ol i =25 @

Describe the number and type of roots for &l Jols 2a89 §.95 o
P iax+32=0 > ffi x2+4x+32=0

@/2 complex roots ob_\.\'}oc;b.ls_}. 2

O Onerealroots aslg s ,ds. bl- Hoc= 4 —4ul1)(zv)

O 2rationalreal roots thubmmul,» - 12 Zo

O 2irrationalrealroots  gluws e oldds o e

Describe the number and type of roots for CTRENWNERICIP T2
2x2—3x—4=0 ?O:_%\C:‘H 252 —3x—4=0

O Onerealrational root alg \,*J,\,m 38, " e

O 2realrational roots s s |y b-4ac =(23) —4@)(-y

L@/2 real irrational roots Ol e olLidada. (8. - 9 B

O 2complexroots oW 30 ol ,ie

Describe the number and type of roots for

( AUsleell Jolo saeg 93 oo

59(2—6::0 Q:‘S/b:OIC'L-’ 5x2_6=0
O Onerealrational root a8lg i s i 2
O 2realrational roots Ol o lidiada. | )38 b-Uac=-o0_y (5)(—6)
[‘/9/ 2 real irrational roots Ol s o Ldiada | )0 = |2y So
O 2complexroots oW o olyis No t P&(?ec} Jc(wr?

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

9x% + 6kx + 4 = 0 dsleel U 13|

equal roots, find the value of k. k 8048 19 ¢ bolwie o)l yis.
a=9
o~ 6k 8 :L‘r; b - bac =o
0

c=4 I, “k\ifq(?”@:o -
E%E‘ O 43 36 —~\Yy=o

. 0 g 3 O
b L T

~N
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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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Graph quadratic inequalities in two variables. (4-9) & (37-39) 55 & 56

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

Decide if the line is :
dotted or shaded. — Solid daS‘m/ecl
dotted, It is a Z = AR
< and not a < Y o Z
\ 1
\ !
Graph the parabola by . _"\‘ 7,
writing it in vertex - + 0.(0' 0 -
form. - -
4
/’/

y=(x+3) -2 y
Test the point (0, 0) Cop\)
and shade accordingly.

0 <7 is true, so
shade outside of the E”@\

parabola.
4. Which graph of the following represents Aol Ja Yoy L Lo iy Joites el
the solutionof y < x? + 4 ,\\/ y<x?+4
[\
O L O )
y y ¥ y
§\ o h 4 Y s sh Y )
\\ 10 II’ el 10 2 é 10
\\\ 8 I’ - 8 L'L‘ﬁ }--.\ 8 (2,3}
\ O l S 6 - / Y 6
| & f /21
2 - L~ | | pai ,’2 é\ - ad 2 )
& . /I -2 \ - -
Ef b S | 18 2 -’f’ % ” \\ iR 2 P
2y e ¥ v Y L] 2y
2
¥y L XU
1
o % 04y
< U L—\rae

M [-Q +201003261312 - &l <l e e /1

=
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5. Which graph of the following represents. el g dhog b Loo il i 5 6l
the solution of y < 2x% — 4x — 2 ,8?:% y < 2x?—4x—2
O O O O
): b J: 4 ’ 1 4
44 4 44 4 )
3 \ 3 \\\ 3 ;’ \\ 3 ,’
/ \ I
2 \\ l’ ‘\ 1
1 "~ ] \‘ I ” \\; I’f
. 1 \ Y | B _\ I &~ | B .:\\ ! II;’ N | . _I\ I ’Il i
-2 = _2\ / 3 \\ /
-3 -3 73 Cl -3 \.-//
—4 ! —4 4 e’ -4 f
'y b l ‘;;r 1_-" ? =¥
= - = = =1 = 2(\) - = = M
e 20 T 2W) \ Cfgyicn=2
6. Which graph of the following represents Bigliioll g5 s A low il Sk gi
the solution of @+ 12x — 36>y —x2+12x—-36>y
9/ O O O
P { .
€ | (WO) >xX | I > € | >x | & I > X
= 1 L] ’,’(_.\\ § 10 £ ¥ 3 s i d 2 § e =) | 2 4 ,’r“\\ 5 10
! ; 1’ \
_ 1 \ . = 2 ] \
/ \ I \
-3 i \ -3 -3 -3 I \
| ! ] \
'_; j// - —4 —4 ', \‘
¥ | t = Sy *5:r ¥ ¥
W \1
_.(o,l-i S_gg >0 \ Fq\k
7. Which graph of the following represents Bgluioll g8 oy b o il Jukes 6l
the solution of y > x? + 6x +7 %f z2 y >x? + 6z;+ 7
0 Y7 Hle
O O O O
y y
Q‘ 1 n,' 124 (—'S 2_) 4 Q\ | n"
\\ 10 II 10/ /, \\l 2 \\ 10 ’I
\\ :,’ _ 4_ : — /4 -2‘\_ il \\ T"
\ {IPd F X \ &r
\\‘ /;’éz - ' ’ I/ 4 \\ /I2 /
—t— >x | e \ > / _ < A —
,h)’- /{ -2 i =2 ’I =10 ‘\ . &k1_lﬁl =3 2
g'] 4" q“ fl | 7'2" \t 4\1'
I - EE

o ,
o 4 S L)
| & Pla) = ot w6%+7
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8. Which graph of the following represents inliiall g8 Jios b bow il Jukes b
the solutionof y >x2—8x+17 A=l >¢c S y > x2 —8x + 17
3 L ] 4 yQ 4
124 124 124 44
10 10 ‘\ ! 10 \\ l’ 2
\ ! \ /
& 8 \ / X \ / &
\ / \ / 2
¢ . / b\ / -2
4 4 \\ /I 4 \\ [I -4
2 2 - 4 2 \\'-«o’/ -6
P2 2 5 = g 2 4 B | % Cj 2 4 e 4
) - -2 =10
4y 4|R____/ g —12
. B
CO; o) O >t Fal Se
9. Which graph of the following represents) Gl g8 Jios b loo il Juakos sl
. B (01'0 2 = - -
the solutionof y = x° + 2x + 2 rC-T—\ y=>x%+2x+2
6> 7 [falte |
O O
¥ y
.r— 124§ = 44
‘\ -~ 10 —I 2
enidP/ « —> X
\\ K /I T s | W &
\ 2 4 AR
w3 w \
< > < - y \ - >
X A P R R 7, Wl i ,-’ - \ e = =g I
-2 -2 —10 =% =3
2 y / \ .
¥ Y v Ry - 4y
10. Which graph of the following represents Bigliioll g8 Jos b bos il Judtes sl
the solution of y& x? + 4x + 3 y<x?+4x+3
O

O
/
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37. Write a quadratic inequality for graph. Sl Juioil) Buw 55 il ¢S
W K)=(2 =)
O y<(x-2)2-10 Verox (I K)=(2=1)

y
1 — 86 =
@ y>@x—2)2-10 J=alzx-h)xK .(—2,6)*.‘4 u @@)

\

3 - 1

O y<(x—2-10 =ox=2) a0 S |

O y<(x+2)*-10 (x-1} —8—5—4—2](? o2 4/6 8x
= i ! |

O y<x?—4x-6 = _Q,—S) é‘ i(4,—6

- (9(-’1.)(1-—1) — o ‘

Q" y>x*—4x—6 J = , \ — 1 =81% /(2 —10)
7y <x*—4x—6 *—xq—w—mi*_g—_t_v =10y

O y<x*+4x-—6 =X -WR-§

38. Write a quadratic inequality for graph.

yS(x—1)2+7 .
gys-(x—1)2—7 Y= Blla-nt+ k

R B A S CR RS

&
O yREG-12+7 |

<x2-2x+8 3 \
Oy -2 Y <L = (- 0)+3
O y<—x*+2x-8 2 ( eV
O y<-x2+2x+6 QK L= 4

9
O vy A=x* 2% +6 0 %6

39. Write a quadratic inequality for graph. \r‘\(—_ =£
—_— )
< 2 + -,
é d (x -‘-g) 3 \8 8 — a(%’ hyl“* K ".f’ﬁ\\’_.-lﬁfi
y<—-(x+8)" =13 _ @(%+%31+ \@ 12, 14)#-(~4, 14 % (opo)
O y<.@(x+8)2+\8 &~ ( 4 | \12¢—
O A F X I I T I N | ) [
1O~y >(x +8)2 +13 .-" N8
7. 1 r’ | \\
):L-A—(o+8)+\8 P e oy
i . |
19 < ~ L“é) FO\\&e_ ‘x( i16, 2) (0,2)

o~ Y6 12 -8 |4
@ ; e 4

\
2 e
El [ @bc " m OLHE
%‘%ﬁ‘% o N L
([ (OF 50
A Ley | galitl - ple ydie U5 (1 (9 +201008261312 - gl atl e ke /i |
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100) Qs (19%au oll i — Akl 9 Sidl ang, U
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
-3
¥
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° Graph and analyze polynomial functions. Example 3 75
Select the degree and leading coefficient of ded(¢< J s J JolRollg Go jull bl
\e&dmd CQQJ?GU.M _4-— 4x? — 5x + 6a
@\/ degree: 2, leading coefficient: 4 4w N Jololl 2 8
(O degree: 4, leading coefficient: —3 -3 g M Joloall 4 &a. ;0
p/degree: 4, leading coefficient: 2 2 g M Jololl 4 ds

Q This is not a polynomial in one variable. m\gﬁﬂngagaaﬁw

Select the degree and leading coefficient of de_g(eQ J guid M Jolollg B il bl
\eoxdl'\tcj Coe }f i Clew iy
L@/degree: 3, leading coefficient: 7 7 quos M Jol2oll ¢ 3 Gl
\Q degree: 7, leading coefficient: —2 =2 g M Joloall 7 ol
(O degree: 3, leading coefficient: —2 —2 g M Joloall 3 da

;Zi Thisis nota polynomial in one variable. m\g,ﬁﬂogéag»aﬁif&wg

Select the degree and leading coefficient of J gws N Jolellg B8l bl
4x* — 2xy + 8y?

(O degree: 2, leading coefficient: 4 4‘_?4@,!\‘}.0&0]\‘2&9.,411
(O degree: 2, leading coefficient: —2 —2 Gw ) Jololl 2 8,0l
(O degree: 2, leading coefficient: 8 8 guws M Jololl ¢ 2 syl

LQ/ This is not a polynomial in one variable.  aslg jio ;9 398 8 58 oo

Select the degree and leading coefficient of J susi ) Joleollg Ga 0l bl
loading Coef ficient o aage )
Ragking Sot e+ 12x* — 3x3 + 2x2 + 8x + 4
QQ’ degree: 12, leading coefficient: 4 4w N Jolall (12 Ga
. degree: 12, leading coefficient: 5 5 gus Jl Jolaoll (12 s jull
L@/degree: 5, leading coefficient: 1 1w ) Jolooll« 5as il

(O Thisis notapolynomial in one variable. mlg,éizogéagma,ﬂif&wy

EI%%E.JEI‘_

[<]
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Select the degree and leading coefficient of J g N Jolollg Bs ,ull 5al
a. @hy+ 8
degree: |

leading coefficient: |

b. (2x — 1)(4x? + 3) 9_11 o ‘4%{1:

degree: 5
leading coefficient: 3

c. 18 —3y + 5y —y5 + 7y dsggea
degree: [

leading coefficient:

d. 2r —r2 4=
r

-2
This is not a polynomial because there is a —r-\:,: = 1Y ( V\ngk\./i& power)

e. ud + 4u?t? + t*
This is not a polynomial in one variable because there are 4 \ variables, UL and E

Select the degree and leading coefficient of J s ) Joleollg &a 0l bl
i1 + 532 — 7x__§ @ “ Not PQ\ V\OM\OQ
EX{ degree: 3, leading coefficient: 11 11 guad ) Jolooll 3 Gl
(8( degree: 11, leading coefficient: 3 3 gus M Jolall 11 syl
Q This is not a polynomial in one variable. There are sl Jﬁtg)ﬁogéagmb')*if&my
two variables, x and y . V 9 X ¢p o 089
Mot a polynomial in one variable.w o8 asly i 9 39.0 OM:«M’
has a variable with an exponent less than 0. 0 g0 g8l u«ieﬂmqe;m‘
V e%o& W
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gl glgio Qb
2100 Qs ;,9%aw BB ¥ — Aliwil b Slidlosg ¥

i D13 39d 8 ,dS (W55 pd 1319 ooy pudie SID Dgua G 0S8 JSI o J) Jelagdlg do yad) (SO
RO -1 PR

8v¥ —4rx+22—x—3 .a
B bl Sty ety 5wl il 35l s ool ssns 5,08 oAk
122 — 3ay+ 8x .b
Y 9 X g (pdnie 3g29) asly ndie )3 dgas 5,85 cod ol
34+ 643 — 48+ 2x .
=4 5o s ) Jalaoly B ax,0Jls cUidy 9o ol ,uSls casly uite 3 sga> 3,35 sia

—
—

V_\.ﬁ- @j’» M\ L - =2

1

6 SR

32 500
1A. 5x° — 4x? — 8x + ;ic 1B. @x@— 3x* + 12x° — 14 1cé‘ —2x°—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
. LoJLul) Audagal Loae i Ll | padiiwl
real zeros of the function. a0 50 i Pl pwll p
15. 16. 17
Ay Ay (34
- [e) X - [e) X - o x
Y
L |

The function has Eﬁ real The function has ;7) real The function has Q_ real

zero(s). ' zero(s). . ¢ o H zero(s).
Wi /1D s ARGEUEN I VAN Lt aial | dggga REUR
18. 19. 20.
Ay Ay
- - o X - o) x
|

Y

The function has 5 real | The function hasg real | The function has_A_ real

zero(s). zero(s). zero(s).
LTI LAl | daas A | 4dss PAPATRY
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37. f(x)

o
N

40. f(x)

/x

)x- @)
A TT
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10
Approximate zeros by graphing polynomial functions. Examplel 83
Determine the consecutive integer values of x J5 L iy 0L X J QWiioll Qagoall padill das
between which each real zero of the following BN B dads b0
function is located =
flx)=x*—2x3—x%+1
Then draw the graph. ool puwl o3
o, | 2.5
X =2 =1 0 il 2 3 4
Fle)-1—29 3 il =1 o 19 433
% X =+ +
% Betweenx = 0 and x =
Betweenx = 3and x = ng @
Betweenx——landx—O o\ o «F
Betweenx = 2 and x =
Mtween x=0andx = el
— i Py T 7%
Between x = 2 and x = 3 T3
(O Betweenx =0andx =1,—
Betweenx = —2 andx = —3 E .
% (@°F
W 9 ‘
P(n _ A 210 A -5y
60 (1)
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

|

X —2 =Y | o \ i 1
fe) | vo| = =2 | -2 ab | 160
= — — x
%Between =T andg=—272
Betweenx = —3andx = -2 E
\9/§etween x=-—2andx = -1 i -
Betweenx = 1landx = 2 & — =3 3

(O Betweenx =1andx =2
Betweenx = —-1landx =0

(O Norealroots

T) e (V)
&5

i \ I -—\\Q
I/@\JL ®/__,

A led | malill - ple ydie U
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]
Determine the consecutive integer values of x qu*»gmdd\ X ) AJUoll daunall pudill dus
between which each real zero of the following AL QU s b0
function is located E
f(x)= x*+3x—-1
I 2 | 0 1 2
ftx) 3 -1 -3 -3 -1 3 9
-\' —_ — — = -+
O Betweenx = —4andx = -3 -—-L{ . -5
Betweenx = —2andx = —1 O ﬂ_
(O Betweenx =—4andx = -3
/Betweenx = —2andx =0
Betweenx = —4andx = —3

K% Betweenx =0andx =1

Betweenx = —2andx = -1
XBetween x=1andx =12

function is located

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

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

f(x) = —x3+2x%2—4

Betweenx =0andx =1

Betweenx = —1landx =0
Betweenx =1landx = 2

O

O Betweenx=0andx =1

%tween x=—-2andx = —1

X -2 -1 0 1 2 3
Il 2 | 1 | 4 | 3| 4 | -3
- - - —
O Betweenx =—2andx = —1 k %  A— ij

\
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100) Qs (19%au oll i — Akl 9 Sidl ang, U

SD=x3 -4 +3x+1_|‘,a.a.>,udswe...u41xwtmuuu.m,.uu»
ibed! Jelitd) oy @b

ol dnas sl 3 L oSs o Lol LZULI) doyud) e sgas) 5,45 alls AX) o L.,, aall o el
Aol sy s pa) blad) pasan) @ Hlas¥) gdlse wasa flX) @3 ) ) asly Gaas ae

B (-0

:;—4——[ IS TR )
-
g~ ey %

F(x)

Oﬂg%‘l&gg.x—ng——1WJLM!'.\:-944J|UJ'9)L¢'Y|U.91_JHJ1M
— X=3sx=2

“”9“ 2 0

d’w‘wﬂadswya&'xbs:.aﬂémuw‘wlau— 2
bl Utatll gyl @b ) = X% =363 — 2x2 + x + 1




