312 Polynomial Functions and Equations Lesson #4: The Remainder Theorem and the Factor Theorem

@ Class Ex. #8 shows that if the sum of the coefficients of a polynomial function is equal to
W zero, then | is a zero of the function. *

 Complete Assignment Questions #6 - #20

Assignment
1. Use the remainder theorem to find the remainder when each of the following polynomials
divided by the binomial.
a) P(x)=3x - x?+2c+ 1 b) P(x) = x*+x% - 8x 45
is divided by x + 5.1 | is divided by x - 4
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2. Find the values of p and gif x> + Px + q yields remainders of -3 and 2 when divided

byx-2andx+1 respectively. M .
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3. When P(x) = x* + mx? = nx2

+ 28x - 24 is divided by x - 3, the remainder i is6.
If P(1) = —4, find the values ofm and n.
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4. When x* + ax? - 16 is divided by x + 1, the remainder is ~14.
w:(mt is the remainder when x* + ax? - 16 is divided by x - 2?
A\\= -l Y
gt \\P(’" ) o\ )& \b (XY = Xq +ax-1b
Y &
=1+ n-lb Pa)=a +a -1
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5. P(x) is a polynomial which has a remainder of 2 when it is divided by x + 3. (&) -
Find the remainder when the following polynomials are divided by x + 3.

(i) P(x) -1 (ii) P(x)+2x+6 (iii) 3P(x)

1-1 . () raA(x¥D)
- s AtT0 = 3(a-)
p\ =\ R” 2L ‘0\/ ={,
6. Ifx-a is a factor of the polynomial P(x), what is the remainder obtained when P(x) is
divided by x — a?
aro
7. Determine which of t;:gﬂowmg binomials are factors of P(x) =x> - 4x? - x +4.
; a) x-1 X - 2
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8. Find the value of a so that x + 1 is a factor of x* + 4x> + ax? + 4x + 1.
(P(2) :(ﬂﬁ’ Y2+ 4G () H

0=1 -4 +a-H+l|

H = Q- b

b =4
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9. When P(x) = 2x> + ax? + bx + 6 is divided by x + 2, the remainder is ~12. If x - 1 is a
factor of the polynomial, find the values of a and b.

P-3) = T\ . Ay=o
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10. If P(x) = x* + kx? = x - 2 and P(=2) = 0, determine the }omgleg; factoring of P(x).’
P-3) = ()34 K(-a)* - (-) -3~
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11. Show that —4 is a zero of P(x) = 6x° + 25x2 + 2x — 8 and find the other zeros.
M) p4)=0 . b as U -%
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12. ?ventt_hatxzﬂ-r)lx-31isalfactorofj(x)-x4+2x?—7x2’+ax+b,ﬁndaandband b y
ence factor fix) completely. - 30\“b - -?3(0 Ot\’ =
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13, Find the remainder when <=(x+3) (x-D(X- X f&)"}
a) 2c* +x® -3x2+3x-4isdividedby2x - 1  b) 3¢> =2t + 2 is divided by 37 + 1
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14. For P(x) =x* - x + 1, find a if P(a) = 3.
3= a>-atl
0=a>o-
= (a-3)(at))
A=Xor |

15. When a polynomial P(x) is divided by x - 2, the remainder is 3. If the polynomial
A(x) = 2P(x) is divided by x — 2, the remainder will be '

A. 15 N (6)”(0

B. 2
C. 3
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Cownep X2 O
16. If a polynomial P(x) has P}g) -%, then which of the following statements must be true

@ The constant term in P(x) is 8. B.  The constant term in P(x) is -8.
C. A factorof P(x)is x + 8. D. A factorof P(x)is x - 8.
17. If a polynomial P(x) has P(8) = )O, then which of the following statements must be true
(X~ %
A. The constant term in P(x) is 8. B. The constant term in P(x) is -8.
C. A factorof P(x)is x+8. @ A factor of P(x) is x - 8.

18. When a polynomial P(x) is divided by x + 5, the remainder is ~2. P (“() = Tk
Which of the following statements is true?

A, P(-2)=-5 B. P(2)=5 C. P(5)=-2 P(=5) = -2

Numerical JT YW polynomial P(x) = 2x* - ax? - 11x + 2a has a remainder of 126 when divided
Response by x - 5. The value of a, to the nearest tenth,is ____

(Record your answer in the numerical response box from left to right.) . »
P() ~als Y- a () U(Syr Ao 3l-1o
lAb = 2%0 - AT ~ST rao

Ao =069 |

a =5

20. When x* - 4x2+3 and x> - 3x2 - 8x + 19 are each divided by x - a, the remainders
are equal. To the nearest tenth, the value of a is .

(a)=0

(Record your answer in the numerical response box from left to right.) L| . O

3 -y 3 L '

a’-Ha"+3 = a’- 3a"-%a ¥\
0 = a*-Fatl

Answer Key

1. a) —409 b) 245 2. p= -tga 3 3. m=-3,n=6"
4. 4 5.(G) 1 @) 2 (iiD) 6 6.0 7. aandd

8. a=6 9. a=-3,b=-5 10, (x+ 2){(x+ 1) (x-1)

. 2.1 12. a= - 8,b=12 (x+3)(x - 1)(x + 2)(x - 2)

13.a) -3 b) 2 14. a=-lora=2 15. D 16. A

17. D 18. D 19.] 3| .| o  20.] 4] T o




