Date: M{’}( k‘eﬂ

MPC40S

Review — CHAPTER 3 Questions

3.2 — The Remainder Theorem

1. Using the Remainder Theorem, determine the remainder when each of the
following polynomials is divided by (x + 2). State whether or not (x + 2) is a factor of

each.

a)P(x) = —4x*—3x3+2x2—x+5

Pl-2)- -4(-2)4_3 (‘2)34 2620 (2)+5 ls The Yewainder is -23

P(..z_) == (o4 + 24 +R+4 45 (7\’(1) 1S not o '&C‘I'DY
P(-2): -23

b) P(x) = 7x5 + 5x* + 23x2 + 8
P('Z) =3 (—Z) 5--l’ 5 (-Z)q' + 23(_2)"' +&
P2) = -224 420 +92 43

\> The remainder is - 44
~(x42) is nok a fackor

P2) = -44
c) P(x) = 8x* — 1 > The vemainder is -w5
3
PE2) = 862y | + (%42) 8 not a Hactor
P2) = -(o4-1
Pe2) = 65
2. Given (2x* 4+ 5x% — kx + 9) + (x + 3), determine the value of k if the remainder is 6.
Lek PO = 2x%5 %2 ey 499 23’4563 k() 1 -
P(_3) =l.0 "54’ +4’5‘\'3|‘ ‘l'q’(.ﬂ
3k:0
E

k=2
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3. Divide the following polynomials.
a) (4wt +3w3 —7w? +2w—1) + (w + 2)
2|14 3 -F 2 -
$lvY 2 10 - ¥
Xl4%-5 3 4 %

. 4 3
no 4N 13N -Fwr 22— ) = 4W3—5w2+3w-+ =
Wi

Wi

x*+2x3-8x2—5x—2
b)
x—2

21l 2 =8 =5 =%
+d2 8 o -0

X1y o g .5

¢ 3 -
K2 Ex"5%-2 - X3 IX'-5 - 12

25 8 %1
C)Sy*+2y’—y+4+y+1
~-1|5 0 2 -1 4
+d-55 -3 ®
X[5 -5 F @ 12

55**252“1‘;* . 5Y-54+y R r 12
~ W
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d)3x? —16x+5+x—5

5/3 -l S
+/¥ 5 -5
*13 -1 »

IR=HOXES ey
X -5

e)2x*—3x3 —5x2+6x—1+x+3
~-312 -3 <5 W =|
¥V - 22 Ak 180

X| 2 -9 22 w0 A

. " 3 - — 3 2
B b o s = “9Ix +22% -0 + 13
e X+3

f) (4x3 +5x2 = 7) + (x — 2)

214 5 & -

4 vV % 2 p2
X4 \3 20 45
4}(31.5)(2—? . AR X2 + A4S
PR X2

X-2
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4. Determine if, when divided by each binomial, there will be a resulting remainder or
not.

a) (3x3 —4x2 + 6x —9) = (x + 1)
Let Px) 3>~ 4x*ox -9
Pl = 361) - 4(-1) 4 b-1)-9 - Yes , e vemaindey s -22
P =-3-4 -9
P(-1) = -22
b) (3x2 — 8x + 4) + (x — 2)

Let Px)-3x-gx to

P2) = 302)" - (2) +i = NO ¥emaindey
PR)= 12-b +4
P(2) =0

c) (x*+5x2—7x+9) =+ (x+5)
Let P =X’ +5y13x 49
Ps) = () +5(5) -3 (5) 49
P(-5) = -125 +125 +35 44
P(-s) = 44

5. When 4x? — 8x — 20 is divided by (x + k), the remainder is 12. Determine the
possible values for k.

" Yes, dhe kemainder is 44

let P = 4v*-g x-20 4(-b)-g(-L)-20 = 2
Plr) = 1o 4k* +8k -32 -0
Uk 42 --) =0
bl ¥4) (k-2) =0

el i
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3.3 — The Factor Theorem

6. Determine if (x — 1) is a factor of each polynomial.
a) —4x* —',(3x3 +2x%—x+5 Le)( P(x) ='4’X+’3X3+2X1’ X 45
) = -4H*30y>r200% (134 5

P(V)=-4-3t2-145 |
Py = - “Since P #0, N0, (X-1) 1S not & fetor

b) 7x% + 5x* + 23x2 + 8 Let P(x) =-‘|’X.5'i'5)(*+13 z+&
A1) =11+ 500 2301y 4 8 *

) =345 423 +% |
=43 ©-since (1) #0 , KO, (X-1) is not a factor
DB ST L P = 2xt 2y skt y
POy = 2007 30 -5 (1) 3 .(1)- |
P()=2-3-g 3|
(1) =0

7. Determine if each polynomial has a factor of (x + 2).
a) —3x° +32x2 +10:+5  Lef P(X) = 3% %234 j0x 45
?('?— = ‘5(’7’) 22"+ 0(-2)+5
Pl2) = 2441R-2045
P(2) - 17
b) 2x* —3x° - 522 +36  |et P(X) * 2xXL3x 5y 2+ 30,
P2y = ofa)'-3ay-5(2) ¢ 30
A2)= 32 24 -20 430 < since P(2) £0, N0, (wr2) iS nt a fachr
PC2)=F2
c)3x*-12x-2 |e} P(}L) = 3‘/\)- [2x-2
P-2) = 3(-2)°-12(2)-2
P(2)° 24 424 o > since P(2) $0, N0 | (W2) TS hoka facr

P2y =2

- Since Py =0, yes, (X-1) is a fachor

~ Since P(2) £0, o, (X+2) is not afelor
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8. Explain how you know that (x + 2) is not a factor of the polynomial
y = 4x® + 3x* — x3 + 9x2 — 15 without having to calculate the remainder.

> The possible indegral Zeroes are 1, %£3,15,%15

B -2 is not a fackor of e constant derm -

9. Determine the possible integral zeros of each polynomial

a) P(x) =x3—5x*>+x+4

i S S0 21
b) P(x) = x*—3x? +x+ 12

L f s B 2 Tk = R R 0
c) P(x) =2x3+3x2—=17x + 30

¥1,%£2, 3 +5, 16 t10.t15, 230

10. Factor each polynomial below completely.

a) x3 + 2x%? — 13x + 10
L[l 2 =13 10
T8 A B S

l 3 -0 o0

3,
X42X -13%x+10

(-1 (X" +3%~10)
(XD (R +5)(x-2)

40



MPC40S oae

b) 2x3 + 3x% — 3x — 2

|2 3 -3 -2
a5 5

2 5 92

) 3 2
TOANABR-3%-D + (X-1) (2% 5 x 42)

= (X1 (2% 41) (%42)

c) x3 — x% — 26x — 24

P -l —26 o
3 ) - | 2 24
XU 2 a4 0

3 B
SR 26X -24 = (WH) (X 2% -24)

= (%41 (R-b)(x+4)
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d) x* — 26x% + 25

gt v 295 -a25
O -2 O 25

\
Voo -25 -25

[ 1 =28 95 0 /

o 2
X-20¥"05 = (%1)(X+-25x-25)

-
-

(XD (x+1)(x*25)

= (x—l)(x+1)(x+sxx-—5)

e) 3x3 — 5x2 — 26x — 8

-213 -5 =2 —R
Vb 22 %
X[3 -1 -4 0

) 3
“©3X-5X-20%-R - (X42) (3% %D
= (XD 1)(x-#)
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11. Each polynomial has (x — 3) as a factor. Determine the value of k in each case.

a) kx3 — 10x? + 2x + 3

Lek P(x) - |‘X3-' f0§(111x+3

If (%-3) is a factor,  Men P(3) =0

3
k(3 -10(3)* 1+ 2(2)43 =0
23k -0 +0+3 =0

2k gl
*

=3
b) 4x* — 3x3 — 2x% + kx — 9
Lot pxaxax s kea
£ (&3) i« a fador |, hen P(3) =0

4 2
H3)-3(37-2(3y + k(3) -9 -0
32 -’ 18 +3k -9 :0

Bk = -2
3 3

==t
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3.1 & 3.4 — Characteristics and Graphing Polynomial Functions

12. State the zeros and the y — intercept of each of the following polynomials functions.
a)y=(x+3)x-5)(x+1)
Ly Zexog = %= -3,5,- Y- Y- (043)(0-5)(1)
=-15 ¢ sfu=sd

b)y=—-(x-2)(x+2)(x—-5)(x+1)
L Zrog: x:2,-2,5 - > y-ink = Y = =(0-2)(042) (p-5)(0H)
U =2 (4 (0,-20)

y=0@B-x)(x+1)(x—8) ) i )( )
—1 ¥ = -0)(D 4| -8
bgervg: X =3 -1, R L y-int : Y= (3-0)( 0
Y= -24¢ @ (0,-2%)

13. Explain what happens to the graph of a polynomial function when the leading
coefficient is negative.

L> 0dd degree , graph exdnds up in Quadrant 2 and down in
Quadvant 4.

5 Bien degree, graph exdends down i Quadvant 3 and
down in Quadyant 4.

14. Explain the end behaviour of each function.
a) f(x) = 4x° — 3x* + 2x3

> Down in Quadrant 3 and vp in Quadrant |

b)y=—-x*+x*-x?+x-1

ls Down in Quadrawt 3 and down in Quadramd 4
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15. For each of the following graphs, determine the possible degree of the polynomial
function and the sign of the leading coefficient.

a) b)
Degree: 5 Degree: 4
Leading Coefficient; 13&:‘]\1{'} Leading Coefficient: mgah\[e
4 [\A/\
4 //\, b < \ >
|
4 \ 4
c) d)
Degree: L\' Degree: 5

Leading Coefficient: ‘UJSH‘NP/

A

PR [»

Leading Coefficient: h,egah\le

AvR

v

16. Write the equation of a cubic function with roots at =2, —3, and 1. The point (2,40)

is on the graph of this function.

Y- AR 2)()R43)(K-1)
4= a(242(243) (2D
40 = a () (5H(1)

4o a()
3o 20

) — N

~ Y= -2 (0 42) (043 ) (1)
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17. Write the equation of each polynomial function given below.

a)

1 -4z al-4)

Y= A (X)*(%-3)
-4 >a(2)"(2-3)
-4 =0(4) )

= oL f X (x3)

|

b)

y=a (x+2)(X Y(X-3)(x-4)

-3l =a (142)(N(\-3)(1-4)
-3 = & (3 (1(-2)(-3)

| 3= a(13)

18 18

2= 0 2 Y = 72064200 (-3)(x4)

Y=a (x2)(xe1)* (x-3)

-08 = A(242) (241 (2-3)
-10% = a (D (F) (1)

1 -[0% = a(-30)

3, -3

3-a s Y =3 (W) (XA (1-3)
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18. Sketch each of the following polynomial functions. De sure to include all intercepts

on your graph.

a)y=x+Dx-1(x+5)

Y= (R F (-1 0ets)

v

-

3-:

=R+ X-4)

+

b) y = —x(x + 3)(x — 4)

¥ 3
)

e

£6x) ==L be) (3 fyen)

A

d)y = (x—1)3(x + 2)?

—fen

Y vy ey’

-

e
s =

=1

v

v



