3.6 Factoring Polynomials note September 21, 2015

Homefun take up/issues/exultations...
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The Remainder Theorem

Part 1 - When a polynomial P(x) is divided by x - a, the remainder is P(a).
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Ex 1: Find the remainder when P(x) = 4x3 - 2x2 + 6x + 3 is divided by x + 4
PEu) = (a)2 (S 6+
= —2s—-32 - 2% +2
- -39
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Ex 2: When 2x4 + kx2 + 4x - 5 is divided by x +2 the remainder is 7. Determine the
value of k.
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Ex 3: When P(x) = 4x3 + ¢x2 + dx - 5 is divided by x - 2 the remainder is 7.
When P(x) is divided by x + 1 the remainder is also 7. What are the —1

values of ¢ and d? \_Dags'l
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bc = b =>
Ex 4: Find the remainder when 16x3 - 2x2 + x - 4 is divided by 2x - 3

VM7 2X-3=F o o= 2
2X= 3 2

POa) = 1o(3)-2 (3) + (2)- o
= L{-q.

Remainder theorem Part IT

When a polynomial P(x) is divided by ax - b the remainder is P ( é]
a
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The Factor Theorem

Find the remainder when P(x) = x3 - 2x2 - 5x + 6 is divided by...
(a) x-2 (b)x-1 (c) x+5
Pl2) 2D PC-%)
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How abour X+7?
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The factor theorem: X = d is a factor of P(X) if and only if P(a) =0
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Example 3: Factor P(X) = x5 - 2x4-13x3 +26x2 + 36x - 72

Before you do...
how do you pick
#'s to guess???

(remember, I'm your biggest fan!)

Well, that
makes sense!

Do you like my
graph paper
shirt?

For polynomials of degree greater than 3, you may need to do the factor theorem
more than once.
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Factor Theorem - 'C‘M & 'Fﬂ—f;k'a'\ Oz ?(7(\, -|’LM\ M\/ Ny N
b il the sHan fockeo.
Example 1: Factor 4x4 + 6x3 - 6x2 - 4X
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Example 2: Sketch the graph of f(x) = x4- 6x3 + 2x2-12x = 2.°Y (‘X* 7-){27( 'H){-x—‘)
= X (X* 6%+ 2%~ 1=2)
Nk foetons +1 52,23 Yo Lol olot

AP CSDHE SRS AC ‘F('l),'F (Sl o

PGy = (¥-¢(y A2 D17 SAL
[} * 2 |

lest (x+
Py = CY-6Ed 42602 Uy

=)~ -2-12 =&

ke bon
Pl2) =~ ()-¢E£2) +2(-‘2—!7..
h) T -2y —H-\% S
(YTP(-Z)- )% o) 426 1R
--.§-24-4-12 ™0 _
tent (x-e) . < (x-0)15 &
Pl = (¢Y- ey v2(ed-12 = @ (~ Wy e

Nro ane 93«»{{&\‘: AJZ

b | -6 A -1z 1‘“’0‘,‘.”\.@ i$
2
(¢ o \2 X -
! ')gz.z_—a .
| © z Y P S

?."\C& MG A o %{_y\)("%\fi}(x~‘/i)

Since we can factor quadratics easily (or use quadratic formula) the goal is to divide until
we reach a quadratic polynomial.
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Example 4: When 2x3 - mx2 + nx -2 is divided l@he remainder

Also, x - 2 is a factor. Determine valués of m and n.
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Homefun's sweet,
homefun's fun

Homefun is for everyone!

GOOOOO! HOMEFUN!

Homefun
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