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1) Use the remainder theorem to determine the remainder when 2x3 + 7x2 — 8x + 3 is divided by each
binomial.

a)x+1 " b)x —2 c)x+3
Py =°1“"’3+7(") -4(-013 1)z 26 v gy T3 A U3 4e3) + 3
= '6 < 3' : Bé

2)a) Divide x3 + 3x% — 2x + 5 by x + 1. Express the result in quotient form.
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b) Write the corresponding statement that can be used to check the division.
7(3 =
372+ 5 = (XH )34 2x-4) + 9
3) Divide 3x* — 4x3 — 6x2 + 17x — 8 by 3x — 4. Express the result in quotient form.
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b) Write the corresponding statement that can be used to check the division.

3% 97 61> + T - = (3x-4)(%*-a5¢+73) +4



4) Perform each division. Express the result in quotient form.

a) x3 + 7x? — 3x + 4 divided by x + 2
145y - 13
X33 - 34 Yy
134342
517 -7 \(/
Sa* HOx
3w +Y4
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¢) 10x3 + 11 — 9x2 — 8x divided by 5x — 2
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e) 6x3 + x? + 7+ 3 divided by 3x + 2
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8) 6x2 — 6 + 8x3 divided by 4x — 3
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b) 6x3 + x? — 14x — 6 divided by 3x + 2
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d) 11x — 4x* — 7 divided by x — 3
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f) 8x3 + 4x2 — 31 divided by 2x — 3
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5) The volume, in cubic cm, of a rectangular box can be modelled by the polynomial expression
2x3 + 17x? + 38x + 15. Determine possible dimensions of the box if the height, in cm, is given by x + 5.

a4k +3
xS 19P 4381 415 73,52
L3 Ho2 \ Rl YIS (146)(12/)514-77(6) xo©

= Cacto
P> +3%x = K
9P +3%x N (45) (43) (3ex+1) N
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6) Determine the value of k such that when P(x) = kx3 + 5x2 — 2x + 3 is divided by x + 1, the remainder

is 7.
PC-1) = k(—i)3 FSC-1)° -1} 43
7=k Eae3
7= -[K +10
-3 :‘.—-(K
K=3
ANSWER KEY

1)a)16 b)31 c}36

x34axt-2x45
x+1

2)a) =x2+2x—4+’% b)x®+3x2—-2x+5=(+ 1% +2x—-4)+9

3xt—ax?—gx®4+172-8

3)a) — =x3—2x+3+;§_—4 b)3x* — 4x3 — 632+ 17x — 8 = (3x — 4)(x® — 2x + 3) + 4
a) )x3+7x2~3x+4 = 42 4+ 5x—13 4+ 3% b) 6xt+xi-lax—6 _ 2y — x — 4+ 2
a x+2 =k & x+2 3x+2 - =l T 3x+2

10%3 —9x2 —~Bx+11 7 —4xtH11x-7 298
)—————— =2 —x -2+ d)—/————— = —4x3 - 12x% - 36x — 97 — —
Bx~2 5x-2 x—-3 x=3
634224743 3 Bx3+4x2-31 5
e)——— A= =2x* —x+3 - f)—————=4x2+8x + 12 + —
342 3x+2 2x-3 2x-3
)6x2—5+3x3 — 2x% +3x + 9 + 3
Bl—0ns 4 4(4x-3)

5)2x3 4+ 17x% +38x+ 15 = (x + 5)(x + 3)(2x + 1)

6) k=3
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E W2 - 2.1 - Synthetic Division
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.J Calculate each of the following using synthetic division. Express your answer using the statement that could
be used to check the division.

a) x3 — 7x — 6 divided by x — 3 b) 2x3 — 7x? — 7x + 19 divided by x — 1
2\l o -7 -6 {2 9
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\Jﬂ“‘ﬂ——-—,}\, t \l’ l '5 -1 +
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c) 6x* + 13x3 — 34x? — 47x + 28 divided by x + 3 d) 2x3 + x%2 — 22x + 20 divided by 2x — 3
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e) 12x* — 56x3 4 59x2 4+ 9x — 18 divided by Zaé +1 f) 6x3 — 15x% — 2x + 5 divided by 2x — 5 | 2(% g)
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g) x3 — 2x + 1 divided by x — 4 h) x3 + 2x% — 6x + 1 divided by x + 2

Bt o -2 ) X I
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E3~ AoeH = (- mYy) +671§

2) Divide x* — 16x3 + 4x? + 10x — 11 by each of the following binomials...

ajx—2 b)x + 4

2 -1C Y o -y -4l -6 4 e -y
R s ey T b4 %0-3% 1309

— PP S R

X[ 3 e * N9 3 293

22 x X R o SO Sall G - R
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R e — —
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3) Are either of the binomials in question #2 factors of x* — 16x3 + 4x2 4+ 10x — 11? Explain.

NO) &QCQU% ‘}'\L@Q, .\s €N
NoN-=22exo Romannole T for each



ANSWER KEY

) at = Tx—6=(x—3)(x?+3x+2) b)2x®-7x?-7x+19=(x-1)2x*-5x—-12) +7
c) 6x* + 13x% — 34x% — 47x + 28 = (x + 3)(6x° — 5x? — 19x + 10) — 2

d) 223 + %% — 22x + 20 = (2x — 3)(x% + 2x — 8) — 4
e) 12x* — 56x3 + 59x% + 9x — 18 = (2% + 1)(6x3 — 31x% + 45x — 18) ) 6x° — 15x% — 2x + 5 = (2x — 5)(3x2 — 1)
g —2x+1=(—-DE*+4x+14)+57 h)x®+2x2—6x+1=(x+2)(x2—6)+13

2)a) x* — 16x3 + 4x? + 10x — 11 = (x — 2)(x3 — 14x? — 24x — 38) — 87
b) x* — 16x% + 4x? + 10x — 11 = (x + 4)(x® — 20x? + 84x —~ 326) + 1293

3) No, because for each division problem, there is a remainder.
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)
, Determine if x + 3 is a factor of each polynomial:

a)x*+x*—x+6 b) 2x3 + 9x% + 10x + 3 c) x3 +27

£3)2 (31 (3) 1 DN a3 a3 )2 (3
c -XTHY 346 - =99 +¢] -30 473 o)
= -9 = 5

2 o, foctor
& Not q Sackor oo o Facko ¢

2) Find possible factors of the following polynomials using integral zero theorem. Then, factor the polynomial.

a)x3+3x2—-6x—8 b) x3 + 4x? — 15x — 18 c) x3 —3x% — 10x + 24
3 Z
Rusible Sacrars: 11,2224 % Possible sacsorss £1,£2,13,£€,%9,313 | Possible.factors ; RN RIRTS” RIp I TN
feNz0 ;R kKo fado )20 5 & x4l 1S A factor / £(2)- © d & x-7) is a fadery
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'k?&ha—éy-fg = (1,\-\')(%14, Aoy - g)
(D) (244 - 2
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3) Factor by grouping: _
a)x>+x*2-9x—9 b) 2x3 — x%2 — 72x + 36
= (1P (-9x-]) 2 (- e (At 36)
2 9 (x41) -9 (4 = & (2 -() -36 (ax )

(). - x5

D) [ GaD (-0 )|




4) Determine a value of k so that x+2 is a factor of x3 — 2kx? + 6x — 4.

F(-2) = (—&)2—1(kX‘1)2+é(—;) - Y

o= -¢-%K -12-Y
Oz -24-9K

24 = <K

K=-2

5) Find possible factors of the following polynomials using integral zero theorem. Then, factor the polynomial.

a)3x3 +x2 —22x — 24

PSSF&‘S\L"-O’Y ',i|*‘ a1t TR +C v 1% LR Y ) :
o ado's P 3) 3 /) ) TEE Ty 1 ik ?qc)ayszﬁ[)ti)fs)t%
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i) _;L,

l'f(%ﬂ»)(vc%)( 3x+q)"}

c) 6x3 —11x? — 26x + 15

N . : 5
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¥3)20 5 R x-3 s a Fador
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b) 2x® — 9x% 4+ 10x — 3

)z0 5 & x-1 is & Fackar
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[ /k‘l X ﬁ. Q )
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6) Factor each polynomial

a)2x3+5x2—x—6 b)4x3—7x—3
Posaite Facors 121,44 ,40,43, 42 3¢ [P&, dble focrors 2l by te 13 k%, t%
N0 § & -
F(Y) » 0 x-[ s afacter ‘ F-N\z0 § x| i< a factor
112 5 -1 -6
b2 7 ¢+
At <57¢" o
A € ()

2 4 b6 = (- o +7q<+e)

JP(/" 0(’x+9)(:14<+3)J

(’JU()"?’X, "’){ Lo |)

c) x* — 15x2 — 10x +)4

Possible fadasg @ ¢\ )tl\ H‘(
#(1)=0 ‘)o?’ %=l is a fackor

5 -lo 2 Possbk facrers: LER,E3,EY N0 0y
1V © -5 -ld

D)0 3 St B a facror

| -4 -y - , "

S—— [ "R = J _ - -

STaE TN L\ ‘”

¥y & K / V-2 2 .Q‘L{ +
o s xI17-17-n" 0
2164 103 44 = (=) (P W34 = x % N

F (D)) (4. Q)
> (- xed)(, - s 3\)



ANSWER KEY

1)a) No b) Yes c) Yes

2)a) (x — 2)(x + D)(x+4) b) (x—3)(x+1)(x +6) ¢) (x—4)(x —2)(x +3)

3)a) (x — 3)(x + D)(x+3) b) (x—6)(x+6)(2x — 1)

4) k=-3

5)a) (x — 3)(x +2)(3x+4) b) (x—3)(x—1DRx—1) ¢)(x—3)2x—1)Bx+5) d) (x—1)(x+1)(4x+3)

6)a) (x — Dx+2)2x+3) b)y(x+1D2x-3)2x+1) c)(x—Hx—-D(x+2)(x+3)
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\
-y Determine the solutions of the following polynomials.

a) Bx+2)(x+9D(x—-2)=0 b)(x*+ 1D(x—-4)=0
J \ AN J \y
BazO s U220 K420 X-4= Q
/,"a_: Hn <~ Wn % O 7(1: =
OLI 3 Z ﬁ & . I 1 :<71
Q¢ NG Shidens

s

(39, (1,9), (2,9) 2
ho)

2) Determine the solutions of the following polynomials by factoring. Use the tools you have learned this unit
to help you. (remainder theorem, integral zero theorem, division etc.)
a)x®—4x?-3x+18=0 b)x3—3x2—4x+12=0
Possi e

055\5)6 Fad’ors- 4—'/) 3, *:3)141) J_-()t ll
fN =0 3 &x-2 is a fador

3\1 “3 -4

'X]’l)‘;z -2 -t
A
X[\ - *6 0

2 B R

(- DA %-¢) =0
(-2 (x-3)43) = &

() (- ¢y 1) = 0

(ke (x-3¥ 2 O Y y
J \ X220 X-3=0 Xk 20
A= O xX-3-~ & j)’k,i(; 1(9;:3 K==

=\ 63

| oons :
.I!‘-. Soludions . (-2,0) and Cg,o> B )“ Tors (R)O)) (3,0))q,\0( (‘2)0)



) x* —x* —11x2 +9x + 18 = 0
) 4 ey
Pogsible. Sactors:s 2, J,i?ﬁ;(,ﬁ;%ih{
£1)20 5 Bl S afackor

\9

() (? -3 -2 (g ) = O

(e[ (1 -2) -4 273 =0

(x0) (- (-4 =0

(e -2 (- (#3) 2O
) ;}L_\:—l_j(}f_'l ) :J‘_Lf} ’}lz.f AL

i S — _—
\ So)uj'\oJ\S : -
\ (19),02,0),(3,0),0nd (-2,0)

e)2x3 —7x*+10x—5=0

Possitle Facrrs’ '—l)*f,“:L ,ig) i;%

Y20 5 b x-] 19 o Sactor

11z -7 w0 -5
b L -5 5 -+
5757 ¢
71 x A& R
(%-O(2a-51+ 5 = O
\ EN
J Cack B4ac 2 (153-4(D(E)
X-120 2 -15
(= ]\ b Na sadidns

;;muﬁ&\ - (1)03\

d)x3—64=0

a® - b? = (a—b)(a? + ab + b?)

a® 4 b3 = (a + b)(a? — ab + b?) }

(-9 w4 +16) =0

\s
4 3 check b-Yacz ()40 16)
X 2 L{ S 4
- No SojuddNnsS

)B““%” (4,0) |

7



3) Solve each equation by first factoring the sum or difference of cubes.

a)x*~8 20 b) x3 + 27 =Q
(X—@ (’kl* g\% +(_() 70 (’)G—?)X’)(l— 3/)( +<‘t> =0
9 y | \
1' _ ( 1_ s = (- 1’ )
L3206 sk Hoe = 740 4) 1326 ek Btloc < (401
Pl = I CPwea =
il/x g‘—\ ® No Seludro~ ",)( 3 : 3 Ng salldTen
| [ Selront (-3,
s (2,0 | J 2l
i -

4) Solve by factoring

w3 —4x2 —T7x+10=0 b) 2x3 —11x%2+12x+ 9 =

0
| ,
))55 *‘3*2 t? + 9
-}

'FCB)ZO ;’ O% %’3 |§ A fac\,or

Fassrble Facdorse }'()-\"2)“‘;5 flo Possible Yactors: t|

$)z20 § &% (S o Factor

R AT
Vo g4
1" 3797 o

K P
* ox % .
2 Q ('\
D329 20 (-3 (ap-sy-3y26 77
@, V(-8 e2)=0 (%-3) (%-3) )
s ! N (@4l =0

X126 x-526  xd2:(y

e (9 (et = 0

\v

— = %38 dxk|s 6
( wro 5

| ({’O))(S/o);w (—R’O)l m .
_ So]Uj"Uﬂj (—3 C)7 Ov\Q( (/;L)O) I




C)X4—x3—2x—4=0
Possible. fators ¢ TR t&)ﬂj

S;GO:O > X4 % a Yatsy

(./XH/) (’}(g,lfxl v D\%'L() ) O
(1’<+l)£76 (-2 + (- ;)] -G

v \ \
k=g K-2=0 A2 Q

=) =3\ No soldhon
|Zenss (1,6) add (2,0) [

ANSWER KEY

1a) (-2,0),(=9,0),(20) b)(4,0)
za) (-2,0) and (350) b) (3Io)l ('Zro)l (210) C) ('110)1 (210)1 ('310)1 (310) d) (410) e) (110)
3)a) (2,0) b)(-3,0)

4)a) (5, 0), (-2, 0}, (1, 0) b)(-0.5,0)and(3,0) c)(-1,0)and (2,0)
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.+ The zeros of a quadratic function are -7 and -3.

a) Determine an equation for the family of quadratic functions with these zeros.

9= RT3

b) Write equations for two functions that belong to this family.

ve <7 (’X+7)(’)1+*s)
Wz U (7D (e 3)

c) Determine an equation for the member of the family that passes through the point (2, 18).
19 = K(arT)(213) 2
1< '—1‘4 SK Z (7)Y 3)
K<
2) Examine the following functions. Which function does not belong to the same family?
a) y=15(x+4)(x—5(x—-2)
b) y=-150x—-2)(x—5)(x +4)

g__c}':'_} y=15(x—-2)(x+4)(x—2)
d y=3x—-5(0x-2)(x+4)

3) The graphs of four polynomial functions are given. Which graphs represent functions that belong to the

same family?
ll |

U/

—1 ! = __\_, &
Pl \2] =+ ¢ 3 |‘-. ol 2 N4 e X e A NG N
-4 - \ \ “/ F \
1 Yooy
-5 -y H p \ | "




4)a) Determine an equation for the family of cubic functions with zeros -2, -1, and %
Y= Kra)Ge(ax )

b) Write equations for two functions that belong to this family.

L= 66(%#&)(’%1—?)(&9/-«(7
5 = 6 (x+2) (-x+ 1) [;z/)(-Q

c) Determine an equation for the member of the family whose graph has a y-intercept of 6.

6= K(ara) (oY oo)-1]
(= k DN

6= 2K
Ks“g
b; /3(«+a)(ﬂ(+l]<g,y,(>
d) Sketch a graph of the function from part c). ™ = T 1! =
oA AT
i |
A O e (O
! [ -
kﬂ‘ |
B e o
4| L 2 |
A | _iT_

5)a) Determine an equation for the family of cubic functions with zeros 1 + V2 and —%

covst Az Ak
Y )
e N R -
Yozt =73 (2
A=Ay -2 O

(’XQ SR /7\>



b) Determine an equation for the member of the family whose graph passes through the point (3, 35).

35K pr-203)-N v
35 = K (2)X7)
Bé =14k

-2l
k_c 2

_.\

——

3 A<7C 27( D(Q%ﬂ

6)a) Determine an equation for the famlly of quartic functions wnth zeros 3 (order 2) and —4 + /3.

S:a(j’orél K=z X = /4{’:@ |
Y320 Y+ = 403 — )
(x-3Y (x4 = 3 | 3 . k(%/g) (¢ +?54+/3) |
B yduvlC =3 '
YR k(3 O
(P+91t13)

b) Determine an equation for the member of the family whose graph passes through the point (1, -22).
-2 =K (- 3]1 f Qs (1) H%]
- K U[) (1&)
NES
-
1 B
', ) l
YET (- 33 (y #&MB) |

-l =
K<



7) Determine an equation for each of the following functions

a) _I..?"— S b) - {;‘.‘

n /i

3 > -1 1 e 24
- 15
-8
; 12
=12
[
()

-4 =3 -2 -1 0 | YL

~10

= k(2 (1) 5 VZREaT (o2 2)

-132 K (0t3 Y o-1)(0-3)
277 2 K (o3 (6- ;
-2 KEI-1)(-2) 7=KlewV (o) (3103 ]

12 26K 272 K ()D(-3)
Ke-o L7 ;}7\4

k= |

't ey %)) ——
)T T - Y- (43 (x-1) (24 —3”

|
|

ANSWER KEY

1)a)y = k(x + 7)(x + 3) b)answer willvary ¢}y = S(x + 7)(x+3) 2)C 3)A,B,D

4)ayy = k(x + 2)(x + 1)(2x — 1) b)answerwilvary ¢}y =—=3(x+ 2)(x + 1)(Z2x — 1) d) see posted
Sla)y = k(x* —2x —D@x+ 1) b)y=2(x? —2x - 1)(2x +1)

6)a) y = k(x — 3)?(x? + 8x + 13) b}y = —2(x — 3)?(x? + 8x + 13)

7)a)y = -2(x+2)(x —1)(x—3) byy=(x+3)*(x—1)(2x—3)
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E W6 - 2.5 - Solving Inequalities
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o Jensen
.Q’Q\OCCOOIOGOUUOUOOO

_y Solve each linear inequality

a)x+3<5

Le

2) Solve each inequality by graphing
a)(x+3)(x—-2)>0

Cacyor 0y 2 7
TQB\L‘ I

.- Solurron s WL—3 or K>
"‘ 3(‘2:(‘00)’3)U(a/°®

Groga's Deayiee 35,

Lo AN
\i"--o) '\| = /1.

\_‘ |

\ |/

b) 7x < 4+ 3x

Yy 24
L= 1

b)(x+2)B3—-x)(x+1)<0

Ca(‘\'or qu\e_‘:

- 2 -l 3

-3 |-ts{ o [ Y|

a2 - "'. i L

RE
+ | \ '- \
\ l.. h‘l/ -I
At | ( L ";

o | T .“ &_'IJ‘| + () ]

\' xg(-a,jjk/(%, 00>
Groph' Dogree 2 ¢ A}%O&IWLQCG




3) Solve each of the following polynomial inequalities

a)x2—7x+10>0 b) x3 + 6x2 — 16x > 0
(1 -D(x-5) 2 0 X (P véx -16) 7 O
5 5

- vboa. 3 60 X (1:8)(x-2) >

w2 | - |+ |4

%5 C - + s
ak.tml\@ - @

(M__ , — 1_—“ "
SoWudiont -
et or H2S i5ahﬂ'\°"\“ 4 LD or %73}

}_.__ 1%(’00,21U [6)00) ! xe(-%,0)U(3,x)
e > T e —
4 L.
c)—x%>+36=>0 d)x*—26x2+25>0
-2z 0 (1 -35)(«-1) > 0

(x-5)xes) - 17(7&() >0

1-f-alo

SHFONs -6 4K 26 vl
x+| | - \~—

awsa | ()

SOUTTON L 2 -5 or -[x%| of %55 :

Az (- oQ)-5>U(“)I>U(5)°Q) )




e) x3 — 3x2 > 25x — 75

12 35y #7520

O [ -25(2-3]) 20
(-3)(*-25) 2 O

() 5)Yx+5) 30
.

Soluyians -5 ¥ CIE-Ye 'K_Z;;_q
odde |

v LC

i

$CR)z0 5 BWLS @ Fackes
f)—x3+28x+48>0
(D) (- P+ 924) 2 &
- () (- 3w -2H) 7 O
-| (v) (=€) () 2 O

SO)U*FUV\Q‘ /Ké“L‘ Or ,&L_'Kéé \

Ye(-0,- U [-3,6 )
—

odd Ve

- LtC \

B)x3—2x2~5x+6<0 {1):0 ;& 2| satoowr h)5x3 —12x2 = 11x+ 6 <0 §(0=0; 24 jsafader

(=)A= -€) £O M2 -5 ¢

(-0 (@R |01 -
RN RIEE
=1 - 2 x X

\éoiu)r\‘on”. NL-D or \4145-
e GO&)'@UU)%)

S PRI
+ 1 l 3 -5 17 -6 +
(U5 +6) ¢ o g
(ei)(5x-D)(x-3) < © Pt K H

@l |
Sy -2
1-3

owm)|

{J()JI L".JJ‘E'% :



trevorjensen
Pencil


4) The price, p, in dollars, of a stock t years after 1999 can be modelled by the function
p(t) = 0.5t3 — 5.5¢t2 + 14t. When will the stock be more than $90? You may use technology to help you
determine the solution.

0:54%. 5,6 414t > 90
0.5t7-5.5¢>+ 14t 20 > &

us\% Desme 2

Soyupen © £ 210
t¢ (lom)

& /f\&/ stoc A \NTH b‘@ MO»-IQ/‘H,@L/\ ﬁ%@ Q;FSFQ)/ (O %@3\-"6‘

ANSWER KEY

lJa)x <2 b)x <1

2Ja)x < —3o0rx>2 b)-2<x<-lorx>3

3Ja)x <20rx =25 b)-8<x<0orx>2 ¢)-6<x<6 d)jx<—-5S50or-1<x<lorx>5
e)-5<x<3o0rx=>25 flx<—-4or-2<x<6 glx<-—-2o0rl<x<3
h)xs—1or§<x<3

4) after 10 years (2009)





