Factoring Exercises-1

Exercise Set |. Factor the following polynomials.
Exit Acrobat

. 1) 3x2 4+ 11x — 4 Solution

.2) 2x2 4+ 2x — 1 Solution

2x2 4+ 2x + 1 Solution

.4) x* — 8x Solution

.5) 2x3 —4x° + 3x — 1 Solution

AN AN AN AN AN A
«

.6) 10x% +41x3 + 12x2 — 7x — 2 Solution
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Back to Questions

Solution Set |.
(I .1) 3x2 +11x — 4

Solution 1; 3x2 + 11x — 4 hasroots
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Back to Questions

Solution Set |.
(I .1) 3x2 +11x — 4

Solution 1; 3x2 + 11x — 4 hasroots

-11++/(11)2-4(3)4 _
2(3) a
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Back to Questions

Solution Set |.
(I .1) 3x2 +11x — 4

Solution 1;  3x2 + 11x — 4 hasroots

~11+/(11)2-4(3)4 —11+ /121 +48
2(3) a 6
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Back to Questions

Solution Set |.
(I .1) 3x2 +11x — 4

Solution 1;  3x2 + 11x — 4 hasroots

-11++/(11)2-4(3)4 -11+/121+48 -11=+13 _
2(3) B 6 - 6 B
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Back to Questions
Solution Set .
(I .1) 3x% +11x — 4
Solution 1:  3x2 -+ 11x—4hasroots_11 +4(11)2 -4(3)4 -11+.121+48 -11+13 4 1
' 2(3) - 6 -6 3

03x%+11lx —4 =
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Back to Questions
Solution Set .
(I .1) 3x% +11x — 4
Solution 1:  3x2 -+ 11x—4hasroots_11 +4(11)2 -4(3)4 -11+.121+48 -11+13 4 1
' 2(3) - 6 -6 3

303x2+11x—4=3(x—(—4))<x_%> _
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Back to Questions
Solution Set |.
(I .1) 3x%2 4+ 11x — 4
Solution 1:  3x2 + 11x — 4 has roots —-11 ++/(11)2 —4(3)4 _ —-11+y121+48 -11+13 4 1
' 2(3) a 6 a 6 RS

03x2+11x —4 = 3(x — (—4)) (x— %) = (x+4)3x-1).
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Solution 2:  3x2 + 11x — 4 must be of the form
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Solution 2:  3x2 + 11x — 4 must be of the form

B3x+a)(x+b)=3x°>+(a+3b)x +ab
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Solution 2:  3x2 + 11x — 4 must be of the form
B3x+a)(x+b)=3x°>+(a+3b)x +ab

sowemust havea + 3b = 11 and ab = —4.
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Solution 2:  3x2 + 11x — 4 must be of the form
B3x+a)(x+b)=3x°>+(a+3b)x +ab
sowemust havea + 3b = 11 and ab = —4.

The possible values of a are —4, -2, -1, 1, 2, 4 with the corresponding values of b being 1, 2,4, —4, —2, —1 respectively. We
construct atable;

b|la+3b
1 -1

-2 2 4
4
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Solution 2:  3x2 + 11x — 4 must be of the form
B3x+a)(x+b)=3x°>+(a+3b)x +ab
sowemust havea + 3b = 11 and ab = —4.

The possible values of a are —4, -2, -1, 1, 2, 4 with the corresponding values of b being 1, 2,4, —4, —2, —1 respectively. We
construct atable;

a| b|la+3b

-4 1 -1

2| 2 4
-1 4 11 sowetakea = —1landb = 4

1| -4 -11

-2 -4

4| -1 1
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Back to Questions

(I .2) 2x% +2x -1

Solution; 2x2 + 2x — 1 must be of the form
2x +a)(x +b) =2x%+ (a+2b)x +ab

sowemust havea + 2b =2 andab = —1.
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Back to Questions

(I .2) 2x% +2x -1

Solution; 2x2 + 2x — 1 must be of the form
2x +a)(x +b) =2x%+ (a+2b)x +ab
sowemust havea + 2b =2 andab = —1.

The possible values of a are —1 and 1 with the corresponding values of b being 1 and —1 respectively. We construct atable:
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(I .2) 2x% +2x -1

Solution; 2x2 + 2x — 1 must be of the form

2x +a)(x +b) =2x%+ (a+2b)x +ab

sowemust havea + 2b =2 andab = —1.

Back to Questions

The possible values of a are —1 and 1 with the corresponding values of b being 1 and —1 respectively. We construct atable:

a b|la+2b
-1 1 1
1] -1 -1
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Back to Questions

(I .2) 2x% +2x -1

Solution; 2x2 + 2x — 1 must be of the form
2x +a)(x +b) =2x%+ (a+2b)x +ab

sowemust havea + 2b = 2 andab = —1.
The possible values of a are —1 and 1 with the corresponding values of b being 1 and —1 respectively. We construct atable:

a b|la+2b
-1 1 1
1] -1 -1

so there are no integer values of a and b that satisfy the requirements.
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We resort to the Quadratic Formula: therootsof 2x2 + 2x — 1 are
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We resort to the Quadratic Formula: therootsof 2x2 + 2x — 1 are

o —2+22-4(2)(-1) _
L= 2(2) -
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We resort to the Quadratic Formula: therootsof 2x2 + 2x — 1 are

L _ 24T AR) (D) _ -2+ V12 _
L= 2(2) - 4 -




Factoring Exercises-5

We resort to the Quadratic Formula: therootsof 2x2 + 2x — 1 are

r_—2+¢22—4(2)(—1)_—2+\/ﬁ_—2+2ﬂ_
L= 2(2) - 4 - 4 -
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We resort to the Quadratic Formula: therootsof 2x2 + 2x — 1 are

r_—2+¢22—4(2)(—1)_—2+\/ﬁ_—2+2ﬁ_—1+ﬁ
L= 2(2) - 4 - 4 T2

and
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We resort to the Quadratic Formula: therootsof 2x2 + 2x — 1 are

r_—2+¢22—4(2)(—1)_—2+\/ﬁ_—2+2ﬁ_—1+ﬁ
L= 2(2) - 4 - 4 T2

and
L 222 4R)(D) _
27 2(2) -
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We resort to the Quadratic Formula: therootsof 2x2 + 2x — 1 are

r_—2+¢22—4(2)(—1)_—2+\/ﬁ_—2+2ﬁ_—1+ﬁ
L= 2(2) - 4 - 4 T2

and

L _ 227 AR (D) _ 2 J12
27 2(2) - 4
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We resort to the Quadratic Formula: therootsof 2x2 + 2x — 1 are

r_—2+¢22—4(2)(—1)_—2+\/ﬁ_—2+2ﬁ_—1+ﬁ
L= 2(2) - 4 - 4 T2

and

oo 2=V -4R)ED) | -2-V12  -2-2V3
o 2(2) - 44
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We resort to the Quadratic Formula: therootsof 2x2 + 2x — 1 are

_2+4422-42)(-1) _ -2+ V12 _-2+2V3 _-1+.83

= 2(2) 4 4 2
and

. —2-22-4(2)(-1) -2-12 -2-2J3 -1-.3
D = = = = .

2(2) 4 4 2

The required factorization is therefore
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We resort to the Quadratic Formula: therootsof 2x2 + 2x — 1 are

r_—2+¢22—4(2)(—1)_—2+\/ﬁ_—2+2ﬁ_—1+ﬁ
L= 2(2) - 4 - 4 T2

and

oo 2=V -4Q)CD) | -2-V12  -2-2V3 _ -1-3
o 2(2) -4 4 2

The required factorization is therefore

a(x —7r)(x—-1) =
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We resort to the Quadratic Formula: therootsof 2x2 + 2x — 1 are

r_—2+¢22—4(2)(—1)_—2+\/ﬁ_—2+2ﬂ_—1+ﬁ
L= 2(2) - 4 - 4 T2

and

oo 2=V -4Q)CD) | -2-V12  -2-2V3 _ -1-3
o 2(2) -4 4 2

The required factorization is therefore

2 2
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Back to Questions

(I .3) 2x%+2x +1

Solution; 2x2 + 2x + 1 must be of the form
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Back to Questions

(I .3) 2x%+2x +1

Solution; 2x2 + 2x + 1 must be of the form

2x +a)(x +b) =2x%+ (a+2b)x +ab
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Back to Questions

(I .3) 2x%+2x +1

Solution; 2x2 + 2x + 1 must be of the form
2x +a)(x +b) =2x%+ (a+2b)x +ab

sowemusthavea + 2b =2 andab = 1.
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(I .3) 2x%+2x +1

Solution; 2x2 + 2x + 1 must be of the form

2x +a)(x +b) =2x%+ (a+2b)x +ab

sowemust havea + 2b =2 andab = 1.

Back to Questions

The possible values of a are —1 and 1 with the corresponding values of b being —1 and 1 respectively. We construct atable:

a b|la+2b
1 1 3
-1 -1 -3




Factoring Exercises-6

Back to Questions

(I .3) 2x%+2x +1

Solution; 2x2 + 2x + 1 must be of the form
2x +a)(x +b) =2x%+ (a+2b)x +ab

sowemust havea + 2b =2 andab = 1.
The possible values of a are —1 and 1 with the corresponding values of b being —1 and 1 respectively. We construct atable:

a b|la+2b
1 1 3
-1 -1 -3

so again there are no integer values of a and b that satisfy the requirements.
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We resort to the Quadratic Formula: therootsof 2x2 + 2x + 1 are
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We resort to the Quadratic Formula: therootsof 2x2 + 2x + 1 are

L 22 AR
L= 2(2)
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We resort to the Quadratic Formula: therootsof 2x2 + 2x + 1 are

C=2+422-4(2)(1)  -2+/-4
B 2(2) B 4 B

"
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We resort to the Quadratic Formula: therootsof 2x2 + 2x + 1 are

C=2+422-4(2)(1)  -2+/-4  -2+2i
B 2(2) B 4 4

"
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We resort to the Quadratic Formula: therootsof 2x2 + 2x + 1 are

_ —2+4/22-4(2)(1) _ —2+J—_4: —2+42i _ —1+1

" 2(2) 4 4 2
and

2= 22 4R)(0)

) = _

2(2)
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We resort to the Quadratic Formula: therootsof 2x2 + 2x + 1 are

_—2+4/22-4(2)(1)  -2+V-4 242 -1+i
B 2(2) B 4 4 2

"

and

22— 2T A)(1)  —2-+J-4
2= 2(2) T4
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We resort to the Quadratic Formula: therootsof 2x2 + 2x + 1 are

_ —2+422-4(2)(1) _ —2+J—_4: —2+2i —-1+1i

2(2) 4 4 2

"

and

2= 22_4(2)(1) -2-/—4 -2-2i
2 2(2) B 4 T4
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We resort to the Quadratic Formula: therootsof 2x2 + 2x + 1 are

_ —2+422-4(2)(1) _ —2+J—_4: —2+2i —-1+1i

2(2) 4 4 2

"

and

T_—2—«/22—4(2)(1)_—Z—J—_4_—2—2i i
2 2(2) B 4 T4 2
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We resort to the Quadratic Formula: therootsof 2x2 + 2x + 1 are

24422 -42)(1)  -2++v-4 2421 -—-1+i

"= 2(2) T4 4 T2
and

222 -4)(1) -2-V=4 -—2-2i -1-i
2= 2(2) ST 4 T T4 T T2

The required factorization therefore involves complex numbers, which are beyond the scope of this course. The complex
factorizationiis:

ax —r)(x—-mr) =
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We resort to the Quadratic Formula: therootsof 2x2 + 2x + 1 are

. 24422 -42)(1) -2+/-4 -2+2i -—-1+1i
L = — —

2(2) B 4 4 2

and
22-4(2)(1)  -2-/-4 -2-2i -1-i
2(2) B 4 4 2

The required factorization therefore involves complex numbers, which are beyond the scope of this course. The complex
factorizationiis:

alx—-n)x—1r) =2 (x— _12+i> (x— _12_i>

Note: The ability to calculate with complex numbersis not required in this course: we only need to know when a polynomial
has compex roots, so that we can treat it appropriately. Among other things, we know that we should not even try to factor
guadratics with complex roots.
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Back to Questions

(1.4) o .

Solution: x* - 8x =
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Back to Questions

(1.4) .« .

Solution;  x* — 8x = x(x3 - 23) =
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Back to Questions

(1.4) o .

Solution;  x* — 8x = x(x3 —23) = x(x — 2)(x2 + 2x + 4)
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(I .5) 2x3 —4x° +3x -1 Back to Questions
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(I .5) 2x3 —4x° +3x -1 Back to Questions

Solution:  since1 and —1 arethe only possible integer roots of the polynomial, we test them first:



Factoring Exercises-9

(I .5) 2x3 —4x° +3x -1 Back to Questions

Solution:  since1 and —1 arethe only possible integer roots of the polynomial, we test them first:
2(1)3 —4(1)>+3(1) -1 =0,
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(I .5) 2x3 —4x° +3x -1

Solution: since1and -1 arethe only possible integer roots of the polynomial, we test them first:
2(1)3 —4(1)% +3(1) — 1 = 0, sowe know that x — 1 isafactor of the polynomial. We divide:

2x% —2x +1
x—1 2x3 —4x? +3x -1
2x3  —2x?
—-2x% +3x -1
—2x2 +2x
x -1
x -1

Back to Questions
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(I .5) 2x3 —4x° +3x -1

Solution: since1and -1 arethe only possible integer roots of the polynomial, we test them first:
2(1)3 —4(1)% +3(1) — 1 = 0, sowe know that x — 1 isafactor of the polynomial. We divide:

2x% —2x +1
x—1 2x3 —4x? +3x -1
2x3  —2x?
—-2x% +3x -1
—2x2 +2x
x -1
x -1
0

Thuswehave2x3 —4x2 +3x —1 =

Back to Questions
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(I .5) 2x3 —4x° +3x -1

Solution: since1and -1 arethe only possible integer roots of the polynomial, we test them first:
2(1)3 —4(1)% +3(1) — 1 = 0, sowe know that x — 1 isafactor of the polynomial. We divide:

2x% —2x +1
x—1 2x3 —4x? +3x -1
2x3  —2x?

—-2x% +3x -1

—2x2 +2x
x -1
x -1
0

Thuswehave?2x3 —4x2 +3x-1= (x —1)(2x%2 —-2x +1)

Back to Questions
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(I .5) 2x3 —4x° +3x -1

Solution:  since1 and —1 arethe only possible integer roots of the polynomial, we test them first:

2(1)3 —4(1)% +3(1) — 1 = 0, sowe know that x — 1 isafactor of the polynomial. We divide:

2x% —2x +1

x—1 2x3 —4x? +3x -1

2x3  —2x?
-2x°% +3x -1
—2x% +2x
x -1
x -1
0

Thuswe have2x3 —4x? +3x -1 = (x —1)(2x*> —2x + 1)
(Sincetheroots of 2x2 — 2x + 1 are imaginary, we may |leave it unfactored.)

Back to Questions
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(I .6) p(x) =10x* +41x3 + 12x° - 7x -2

Back to Questions
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(I .6) p(x) =10x* +41x3 + 12x° - 7x -2

Solution: By the Rational Root Test, if % isaroot of the polynomial, its denominator g must be
Back to Questions
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(I .6) p(x) =10x* +41x3 + 12x° - 7x -2

Solution: By the Rational Root Test, if % isaroot of the polynomial, its denominator g must be 1, 2, 5, or 10, and its

numerator m must be Back to Questions
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(I .6) p(x) =10x* +41x3 + 12x° - 7x -2

Solution: By the Rational Root Test, if % isaroot of the polynomial, its denominator g must be 1, 2, 5, or 10, and its

numerator m must be —2, —1, 1, or 2 so there are at most 16 possibilities to be checked. Back to Questions

m=-2 m=-1 m=1|m=2

a=1 |F=-2|=
q="2 _72=—1

=2 2
a=> |35 =-%

-2 1
a=10 | 5 =-5

—

=2
=1

Il
|
U= N =

| | |
—
|HMHNH

'_‘|H U= | N = [ = | =
S
n—ﬂlN 1IN | NN [N
o)

-1
5

—_
o

Of these, the only integer possibilitiesare —2, —1, 1, and 2. We check them first:
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(I .6) p(x) =10x* +41x3 + 12x° - 7x -2

Solution: By the Rational Root Test, if % isaroot of the polynomial, its denominator g must be 1, 2, 5, or 10, and its

numerator m must be —2, —1, 1, or 2 so there are at most 16 possibilities to be checked. Back to Questions

m=-2 m=-1 m=1|m=2

q=1 |F£=-2
q="2 _72=—1

=2 2
a=> |35 =-%

-2 1 -1
a=10 | 5="5 |1

=2
=1

| | |
U-Ilr—A L] [ g
U= N =

'_‘|H U= | N = [ = | =
S
n—ﬂlN 1IN | NN [N
o)

-1
5

Of these, the only integer possibilitiesare —2, —1, 1, and 2. We check them first:
Lettingx = —-2,—-1, 1, 2, we have
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(I .6) p(x) =10x* +41x3 + 12x° - 7x -2

Solution: By the Rational Root Test, if % isaroot of the polynomial, its denominator g must be 1, 2, 5, or 10, and its

numerator m must be —2, —1, 1, or 2 so there are at most 16 possibilities to be checked. Back to Questions

m=-2 m=-1 m=1|m=2

q=1 |F£=-2
q="2 _72=—1

=2 2
a=> |35 =-%

-2 1 -1
a=10 | 5="5 |1

=2
=1

| | |
U-Ilr—A L] [ g
U= N =

'_‘|H U= | N = [ = | =
S
n—ﬂlN 1IN | NN [N
o)

-1
5

Of these, the only integer possibilitiesare —2, —1, 1, and 2. We check them first:
Lettingx = —-2,—-1, 1, 2, we have

p(=2) =10(=2)* +41(-2)3 +12(-2)2 -7(-2) -2 =160 -328 +48 + 14 — 2 = —108,
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(I .6) p(x) =10x* +41x3 + 12x° - 7x -2

Solution: By the Rational Root Test, if % isaroot of the polynomial, its denominator g must be 1, 2, 5, or 10, and its

numerator m must be —2, —1, 1, or 2 so there are at most 16 possibilities to be checked. Back to Questions

m=-2 m=-1 m=1|m=2

q=1 |F£=-2
q="2 _72=—1

=2 2
a=> |35 =-%

-2 1 -1
a=10 | 5="5 |1

=2
=1

| | |
U-Ilr—A L] [ g
U= N =

'_‘|H U= | N = [ = | =
S
n—ﬂlN 1IN | NN [N
o)

-1
5

Of these, the only integer possibilitiesare —2, —1, 1, and 2. We check them first:
Lettingx = —-2,—-1, 1, 2, we have

p(=2) =10(=2)* +41(-2)3 +12(-2)2 -7(-2) -2 =160 -328 +48 + 14 — 2 = —108,
p(-1) ==10(-D*+41(-1)3 +12(-1)? - 7(-1) -2=10-41+ 12+ 7 - 2 = - 14,
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(I .6) p(x) =10x* +41x3 + 12x° - 7x -2

Solution: By the Rational Root Test, if % isaroot of the polynomial, its denominator g must be 1, 2, 5, or 10, and its

numerator m must be —2, —1, 1, or 2 so there are at most 16 possibilities to be checked.

m=-2 m=-1 m=1|m=2

q=1 |F£=-2

q="2 _72=—1
-2 2
a=> |35 =-%

-2 1 -1
a=10 | 5="5 |1

=2
=1

| | |
—
mlHNH i

U= N =

'_‘|H U= | N = [ = | =
S
n—ﬂlN 1IN | NN [N
o)

-1
5

Of these, the only integer possibilitiesare —2, —1, 1, and 2. We check them first:
Lettingx = —-2,—-1, 1, 2, we have
p(=2) =10(=2)* +41(-2)3 +12(-2)2 - 7(-2) -2 =160 - 328 + 48 + 14 — 2 = 108,

p(—=1) ==10(-1)* +41(-1)3 +12(-1)>-7(-1) -2=10-41+12+7 - 2 = —14,
p(1) =10(1)* +41(1)3 +12(1)2 -7(1) =2 =10+41 + 12 — 7 — 2 = 54,

Back to Questions



Factoring Exercises-10

(I .6) p(x) =10x* +41x3 + 12x° - 7x -2

Back to Questions

Solution: By the Rational Root Test, if m isaroot of the polynomial, its denominator g must be 1, 2, 5, or 10, and its
numerator m must be -2, —1, 1, or 2 so there a?eat most 16 possibilities to be checked.
m=-2 m=-1 m=1|m=2
a=1 |F=-2F=-1]1 £=-2
a=2 | F--1|7=--1|F [3=1
a-5 [F--F[F-4L [
a-w]g--tw & [&-1

Of these, the only integer possibilitiesare —2, —1, 1, and 2. We check them first:

Lettingx = —-2,—-1, 1, 2, we have
p(=2) =10(=2)* +41(-2)3 +12(-2)2 -7(-2) -2 =160 -328 +48 + 14 — 2 = —108,

p(—=1) ==10(-1)* +41(-1)3 +12(-1)>-7(-1) -2=10-41+12+7 - 2 = —14,
p(1) =10(1)* +41(1)3 +12(1)2 -7(1) =2 =10+41 + 12 — 7 — 2 = 54,
p(2) =10(2)* +41(2)3 +12(2)2 - 7(2) =2 =160 + 328 + 48 — 14 — 2 = 520,

so there are no integer roots. We notice that there must be aroot between —1 and 1: indeed, since p (0) = —2, we know there
must be aroot between 0 and 1. There are 8 remaining possibilities, shown in the following table:
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(I .6) p(x) =10x* +41x3 + 12x° - 7x -2

Solution:

numerator m must be —2, —1, 1, or 2 so there are at most 16 possibilities to be checked.

m=-2 m=-1 1m=1|m-=2
-2 -1 1 2
q=1 T:_Z T:—l 1 T=_2
-2 -1 1 |1 2
a=2 |5 =-1|5=-3]3 ;=1
-2 2 -1 1 1 2
4=> |5 ="§5|3="5|5 5
-2 1 -1 1 2 1
a=10 | g =-5| 10 10 105

Of these, the only integer possibilitiesare —2, —1, 1, and 2. We check them first:

Lettingx = —-2,—-1, 1, 2, we have
p(=2) =10(=2)* +41(-2)3 +12(-2)2 -7(-2) -2 =160 -328 +48 + 14 — 2 = —108,

p(—=1) ==10(-1)* +41(-1)3 +12(-1)>-7(-1) -2=10-41+12+7 - 2 = —14,
p(1) =10(1)* +41(1)3 +12(1)2 -7(1) =2 =10+41 + 12 — 7 — 2 = 54,
p(2) =10(2)* +41(2)3 +12(2)2 - 7(2) =2 =160 + 328 + 48 — 14 — 2 = 520,

By the Rational Root Test, if % isaroot of the polynomial, its denominator g must be 1, 2, 5, or 10, and its

Back to Questions

so there are no integer roots. We notice that there must be aroot between —1 and 1: indeed, since p (0) = —2, we know there
must be aroot between 0 and 1. There are 8 remaining possibilities, shown in the following table:

x_

N —

U1 N

_1
5

1
10

1
5

2
5

1
2




Factoring Exercises-11

We begin evaluating p (x) at possible roots which have the smallest denominators, so asto keep our fractional arithmetic as
simple as possible:



Factoring Exercises-11

We begin evaluating p (x) at possible roots which have the smallest denominators, so asto keep our fractional arithmetic as
simple as possible:

(3)-



Factoring Exercises-11

We begin evaluating p (x) at possible roots which have the smallest denominators, so asto keep our fractional arithmetic as
simple as possible:

p(3)=10(3) + () +2(3) -7(3) 2



Factoring Exercises-11

We begin evaluating p (x) at possible roots which have the smallest denominators, so asto keep our fractional arithmetic as
simple as possible:

p(2) (2] () () 7 (2) -2 () () 2 2) - () -2



Factoring Exercises-11

We begin evaluating p (x) at possible roots which have the smallest denominators, so asto keep our fractional arithmetic as
simple as possible:

p(2) - (3) () e 7 (2) -2 () () 2(2) ()2

_ - — 2=
+ 3 +3 >

| v



Factoring Exercises-11

We begin evaluating p (x) at possible roots which have the smallest denominators, so asto keep our fractional arithmetic as
simple as possible:

(1) =10(3) +a(3) iz (3) -7(5) 20 (5g) v (5) e 2(3) -7 (3) -2
LA a7, 5 41, 24 28 16
8

| v

8 2 8



Factoring Exercises-11

We begin evaluating p (x) at possible roots which have the smallest denominators, so asto keep our fractional arithmetic as
simple as possible:

1 1\4 1\3 1\2 1 1 1 1 1
”(§>—10<§> ““(5) “2<§) ‘7(5)‘2—10(1—6>+41<§)“2<z)‘7<§>‘2—
5 41 7 5 41 24 28 16
A S S S T
> + 41 +23_28_ 16 _ % - 113,sothereisarootbetweenOand%.



Factoring Exercises-11

We begin evaluating p (x) at possible roots which have the smallest denominators, so asto keep our fractional arithmetic as
simple as possible:

1 1\4 1\3 1\2 1 1 1 1 1
”(§>—10<§> ““(5) “2<§) ‘7(5)‘2—10(1—6>+41<§)“2<z)‘7<§>‘2—
5 41 7 5 41 24 28 16
A S S S T
> + 41 +23_28_ 16 _ % - 113,sothereisarootbetweenOand%.

()0 v () () r () e



Factoring Exercises-11

We begin evaluating p (x) at possible roots which have the smallest denominators, so asto keep our fractional arithmetic as
simple as possible:

1 1\4 1\3 1\2 1 1 1 1 1
”(§>—10<§> ““(5) “2<§) ‘7(5)‘2—10(1—6>+41<§)“2<z)‘7<§>‘2—
5 41 7 5 41 24 28 16
A S S S T
> + 41 +23_28_ 16 _ % - 113,sothereisarootbetweenOand%.

p(2) () a4 e ) 7 (D)2 () () () -

2



Factoring Exercises-11

We begin evaluating p (x) at possible roots which have the smallest denominators, so asto keep our fractional arithmetic as
simple as possible:

1 1\4 1\3 1\2 1 1 1 1 1
”(§>—10Gﬁ +“(§)'“”(5)‘7(5)‘2—1OGE>+“(§)+12@0‘7<§>‘2—
5 41 7 5 41 24 28 16
A S S S T
> + 41 +23_28_ 16 _ % - 113,sothereisarootbetweenOand%.

p(4) () () e ) 7 (D) -2 () () () -

AR T T



Factoring Exercises-11

We begin evaluating p (x) at possible roots which have the smallest denominators, so asto keep our fractional arithmetic as
simple as possible:

1 1\4 1\3 1\2 1 1 1 1 1
”(§>—10<§> ““(5) “2<§) ‘7(5)‘2—10(1—6>+41<§)“2<z)‘7<§>‘2—
5 41 7 5 41 24 28 16
A S S S T
> + 41 +23_28_ 16 _ % - 113,sothereisarootbetweenOand%.

p(4) () () () 7 (D) -2 () () () -

2
5_ 41,24 28 16 5-41+24+28-16 0

A R T Y 8 g =0




Factoring Exercises-11

We begin evaluating p (x) at possible roots which have the smallest denominators, so asto keep our fractional arithmetic as
simple as possible:

1 1\* 1\3 1\? 1 1 1 1 1
”(§>—10<§> ““(5) “2<§) ‘7(5)‘2—10(1—6>+41<§)“2<z)‘7<§>‘2—
5 41 7 5 41 24 28 16
A S S S T

5+41+24-28-16 26 13

. 1
3 3 _Z,sothere|sarootbetweenOand 5

1 1\4 1\3 1\° 1 1 1 1 1
p(3)0(-4) e (3) () 7 (5) 2 0(gg) e () 12() 7 (3) -2
5_(ﬂ)+2_4+§_1_6_5—41+24+28—16_9
8 8 8 8 8 8 "8

Before looking for any more roots of the polynomial, we may simplify by dividing it by (x - (—1>> =X+ % but it is even

2
better to divide by 2 times this factor:



Factoring Exercises-12

5x3 +18x2 —-3x -2
2x + 1 |10x4 +41x3 +12x% —-7x =2
10x*  +5x3
36x3 +12x°% —-7x -2
36x3 +18x?

—-6x°2 —-7x -2

—6x2 -3x
—4x =2
—4x =2




Factoring Exercises-12

5x3 +18x2 —-3x -2
2x + 1 10x* +41x3 +12x°% —-7x =2

10x*  +5x3

36x3 +12x°% —-7x -2
36x3 +18x?

—6x% —-7x =2

—6x2 -3x
—4x =2
—4x =2

0

So now we have 10x* + 41x3 + 12x° — 7x — 2 = (2x + 1) (5x3 + 18x? — 3x — 2), so we need only search for the

possible roots of g(x) = 5x3 + 18x? — 3x — 2 that have not already failed for p (x).



Factoring Exercises-12

5x3 +18x2 —-3x -2
2x + 1 10x* +41x3 +12x°% —-7x =2

10x*  +5x3

36x3 +12x°% —-7x -2
36x3 +18x?

—6x% —-7x =2

—6x2 -3x
—4x =2
—4x =2

0

So now we have 10x* + 41x3 + 12x° — 7x — 2 = (2x + 1) (5x3 + 18x? — 3x — 2), so we need only search for the

possible roots of g(x) = 5x3 + 18x? — 3x — 2 that have not aready failed for p (x). That leaves us with i% and i%.



Factoring Exercises-13
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Factoring Exercises-13
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Factoring Exercises-13

25 5

p(2) =) (3 5 )2 () ()2 (2) -

1,18 3 ,_ 1 18 15 50 _

25 25 5 25 25 25 25

_ 46

25

p(3)=5(5) ws(5) 3 (-5) 2= s (izg) v 18 () +3(5) -2
1 18 3 1 18

- + =+ =-2 ——+—+£—@—
25 25 5 25 25 25 25



Factoring Exercises-13

p(8)-5(2) w(2) =) -2 (k) () -2 (2) -2

1,18 3 , 1 18 15 50 _
25 25 5 25 25 25 25
46
3

R e e S R IO

1,183 , 1 18 15 50
25 25 5 25 25 25 25
18

25



Factoring Exercises-13

p(8)-5(2) w(2) =) -2 (k) () -2 (2) -2

1,18 3 , 1 18 15 50 _

25 25 5 25 25 25 25
46

3

R e e S R IO

S1,18.3 , 1 18 15 50
25 25 5 25 25 25 25
18

"3



Factoring Exercises-13

p(8)-5(2) w(2) =) -2 (k) () -2 (2) -2

1,18 3 , 1 18 15 50 _

25 25 5 25 25 25 25
46

3

R e e S R IO

S1,18.3 , 1 18 15 50
25 25 5 25 25 25 25
18

"3



Factoring Exercises-13

p(8)-5(2) w(2) =) -2 (k) () -2 (2) -2

1,18 3 , 1 18 15 50 _

25 25 5 25 25 25 25
46

3

R e e S R IO

S1,18.3 , 1 18 15 50
25 25 5 25 25 25 25
18

"3

p(2) -5 (2 (2) -



Factoring Exercises-13

p(8)-5(2) w(2) =) -2 (k) () -2 (2) -2

1,18 3 , 1 18 15 50 _
25 25 5 25 25 25 25
46
3

R e e S R IO

S1,18.3 , 1 18 15 50
25 25 5 25 25 25 25
18
"3

p(2)-32) (2 - 3(2) -
(35) () 3(2) -

25725757470

so now we know that g (x) isdivisible by x — % sowedivideg(x) by 5x — 2:



Factoring Exercises-14

2

X +4x +1
5x — 2 5x3 +18x2 —-3x -2
5x3 —2x?
20x% —-3x -2
20x2 —8x
5x -2
5x -2




Factoring Exercises-14

We observe that the roots of x2 + 4x + 1 are —

factorization of p(x) is

5x — 2

2

X +4x +1
5x3 +18x2 —-3x -2
5x3 —2x?
20x% —-3x -2
20x2 —8x
5x -2
5x -2
0

4+ 42 —4(1)(1)

—4 + /12

2(1)

2

—2 ++/3, sothe



Factoring Exercises-14

2

X +4x +1
5x — 2 5x3 +18x2 —-3x -2
5x3 —2x?

20x% —-3x -2

20x2 —8x
5x -2
5x -2
0

4+ 42 —4(1) (1) -4+ J1?2 -4+
We observe that the roots of x2 + 4x + 1 are 4t 42(1)4(1)(1): 4+2 12 4+22\/§

factorization of p(x) is
p(x)=2x+1)5x-2)(x*>+4x+1) =

—2 ++/3, sothe



Factoring Exercises-14

2

X +4x +1
5x — 2 5x3 +18x2 —-3x -2
5x3 —2x?

20x% —-3x -2

20x2 —8x
5x -2
5x -2
0

4+ 42 —4(1) (1) -4+ J1?2 -4+
We observe that the roots of x2 + 4x + 1 are 4t 42(1)4(1)(1) = 4+2 12 4+22\/§

factorization of p(x) is
p(x)=2x+1)5x-2)(x*>+4x+1) =

(2x +1)(5x = 2) (x = (-2 =+/3)) (x = (-2 + /3))

When we have learned alittle about Calculus, we will be able to shorten this process considerably.

—2 ++/3, sothe



