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Notes 3.3 The Remainder Theorem of Polynomial Functions

Quick review of synthetic division...
2%+ 2% — 131 4 6) = (2x—1)°

Remainder Theorem Jx-l=0
E 2 1 - & %=\
If a polynomial function, f(x), is divided by (x — a), then o \ \ = x=Y%
. fx) . -
the remainder of T s fla) 2 7 =10 | o

DR - ¥xtlo

= DL +22x—Q
2x~1 *

Does the Remainder Theorem really work?

For each of the functions in the table below, use the graphing calculator to determine the given function value. Then, use
synthetic division to determine the remainder when P(x) = 2x* + 7x3 + 4x2 — 7x — 6 is divided by the given divisor.

P(a) Divisor Remainder when P(x) is divided by the given divisor.
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1. For what value of k|wi|| the function P(x) = —2x3 — 2x2 + kx — 2 have a en divided by the
factor (x +2)? —=o
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2. |=or what value of k |Nill the function P(x) = —x* — 2x* + kx — 6 have n divided by the factor
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3. Suppose the function g(x)= 3x2 —2x> +3x — 2 s divided by the factor (x —2). M/hich is greater:| the value

of g(—2) or the remainder when g(x) is divided by (x —2)? Show your work.
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Factor Theorem

If a polynomial function, f(x), is divided by on if its factors (x — a),

then the remainder of % isf(a) =0
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The Factor Theorem of Polynomial Functions
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The equations of the functions below are given in both factored form and expanded form, and a graph of
the function is given, as well. From the graph, \iden €7
E@the expanded form of the function by each factor.

of the function. Then,
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Angper the following questions about factors and synthetig-division
1. 2x+ 1) a factor of g(x) = 2x3 + 3x? — 11x — 6? {Show and explain ygllr work.

. the graphical interpretation of the result of this work? 8(‘6) + ('31* () WeS rewmavlse ,,'[' (0
Sxrlco L 2 3 -~ G < By the Fador Theorew, (2x+1)
o¢ = -l O -~ ~lL G 5 o R of a6

\&t"‘:b Q Q ~l‘a O :' x :—"LL S (&1 'e'(,fo
C,,mh,«(.ll;‘ , 3 &) (S on tre x-aws
at x =7b,
2. Consider the function f(x) = x> — 13x + 12.f(x) by (x —3) and the the quotient.
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3. If (x—1)is afactor of g(x) = 2x3 — 3x? — 2x + 3, what are the other two factors of g(x)land

in completely factored form.
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4. |For what value of Kis the factor (x — 2) a factor of the function p(x) = 6x> — 19x + kx + 6?
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5. EX+ 1) is a factor of f(x) = —3x* — 7x3 —3x% + 3x + 2? If so is it a factor?
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