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1) Determine if x + 3 is a factor of each polynomial:

a) P +x*-x+6

f(=3)=(=3’+(=3=(=-3)+6
-27+9+3+6
-9

Not a factor.

b) 2x3 + 9x2 + 10x + 3
F(=3)=2(-3° +9(—3)"+10( —3) + 3

=-54+81-30+3
=0

A factor.
c) X3 +27
f(=3)= (-3 +27
=0
A factor.

2) Find possible factors of the following polynomials using the integral zero theorem. Then, factor the polynomial.
a) x*+3x2—6x—8
Possible factors: +1, +2, +4, =38

f(-1)=0; ~x+1isa factor

X 4+3x2—6x—8=(x+1)x*+2x—8) = (x+ D(x + 4)(x — 2)
b) x* +4x> —15x — 18
Possible factors: +1, +2, +3, 6, +9, +18

f(-=1)=0; -~ x+1isa factor

X3 4 4x% —15x — 18 = (x + 1)(x* 4+ 3x — 18) = (x + 1)(x + 6)(x — 3)

c) X3 — 3x% — 10x + 24

f@ =o0; ..x—21isa factor

2 1 -3-10 24

1-1-12 0

X3 —3x2—10x 424 = (x = 2)(x* — x — 12) = (x — 2)(x — 4)(x + 3)
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3) Factor by grouping:
a) ¥4+ x*-—9x-9

=03 +x)+(-9x-9)
=x%(x+1)=-9x+1)
=(x+1D(x*-9)

=(x+ 1)(x - 3)(x+3)

b) 2x3 — x? - 72x + 36

(2x3 = x?) + (= 72x + 36)

x%(2x — 1) — 36(2x — 1)
= (2x — 1)(x? — 36)
=Q2x—1(x—-6)(x+6)

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

f(=2) = (=2 —2k(-2)* + 6( —2) - 4
0=-8—-8k—-12-4
0=-24 -8k
24 = =8k
k=-3

5) Find possible factors of the following polynomials using the integral zero theorem. Then, factor the polynomial.
a) 3x3 + x? —22x — 24

Possible factors: +1, + % +2, +

Wl N
I+
&
I+
oo
I+

wl oo
I+

12, +24

f(-2)=0; - x+2isafactor

3-5-12 0

3x3 + x2 — 22x — 24 = (x + 2)(3x% — 5x — 12) = (x + 2)(x — 3)(3x + 4)
b) 2x3 — 9x? + 10x — 3
Possible factors: +1, + % +£3 + ;

f()=o0; ..x—1isa factor

263 —9x2 +10x —3 = (x—1)2x* = 7x +3) = (x — )(x — 3)(2x — 1)

c) 6x3 — 11x% — 26x + 15

Possible factors: +1, + % + % +

[N
H+
w
H+

N w
H+
w
H+

\SIR]
H+

wln
H+

f3)=0; ..x—-3isa factor

6x3 — 11x% — 26x + 15 = (x — 3)(6x%> + 7x — 5) = (x — 3)(3x + 5)(2x — 1)
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d) 4x3 +3x2 —4x -3

+

Blw

Possible factors: +1, + % + L1434 %

1
e
fa)y=o0; ..x—11isa factor

4x3 +3x% —4x — 3 = (x — 1)(4x% + 7x + 3) = (x — 1)(x + 1)(4x + 3)
6) Factor each polynomial

a)2x®+5x2—x—6

Possible factors: +1, + =, +2, +3, + % +6

f()=o0; ..x—1isa factor

1 25-1-6

27
X

o
* o
o

2x3 4+ 5x2 —x — 6 = (x — 1)(2x* + 7x + 6) = (x — 1)(x + 2)(2x + 3)
b) 4x* —7x -3

Possible factors: +1, + % +

=
-+
w
-+
N w
-+
Blw

f(-1=0; ~x+1isa factor

433 —7x -3 = (x + 1)A@x? —4x — 3) = (x + D(2x — 3)(2x + 1)
c) x* —15x% — 10x + 24
Possible factors: +1, +2, +4

f()=o0; ..x—1isa factor

11 0-15-10 24

x* —15x% — 10x + 24 = (x — 1)(x + x? — 14x — 24)
Now further factor x* + x? — 14x — 24:
Possible factors: +1, +2, +3, 4, +6, +8, +12, +24

f(=2)=0; ~x+2isa factor
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X4 —15x2 —10x 4+ 24 = (x — D(x + 2)(x> — x — 12) = (x — D(x + 2)(x — 4)(x + 3)
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