Polynomials 2: Factors, Roots, and
Theorems

Examples, Notes, and Practice Tests (with Solutions)

20

=20

Topics include rational root, factoring, conjugates, graphing,
synthetic division, long division, sum and product rules, and more.

Mathplane.com



Example: Factor and Sketch the Polynomial (There is no greatest common factor (GCF))

4 Step 1: Use Rational Root Theorem to find factor
o) =xt+8xd+ 15x2 —4x— 20 P

'p': factors of 20: 1, 2, 4, 5, 10, 20
'q" factors of 1: 1

Possible rational roots: T % F1.t+2, +4, +5 1o, F20

Step 2: Use Remainder/Factor Theorem to select a root

Test(1): g-1)= (1" +8¢1) + 1507 —4¢1)-20

= -8 Since g(-1) = —8, the remainder of g(x) + (x +1)is 8...

It is NOT aroot (factor)
Test (1) g(1)

(ot +ac’ + 150 -4 - 20

=0 Since g(1) = 0, the remainder of g(x) + (x—1) is0

It is aroot (factor)

Step 3: Use Synthetic Division to reduce the polynomial by 1 degree

118 15 -4 -20

A(x)
1 9 24 20 3 9
X7 +9x- +24x + 20

Repeat Steps 1, 2, and 3 to find the next root:

x3+0x? +24x+20

'p': factors of 20: 1,2, 4, 5, 10, 20
'q" factors of 1: 1 Note: Since each term in the polynomial has a
positive coefficient, the remaining rational

Possible rational roots:  + ,p, +1. +2. +10, T 20 roots will NOT be positive!
-1 T - (i.e. using the remainder theorem, there is no way
/ h(x) = 0if x is a positive number...)
-1, —2, —4, 73 10, — 20

Since -1 did not work before, we'll test —2 (x+

h2) = (-2)° +9(-2)" +24(-2) + 20

=0 x2+7x+10x

Step 4: Factor the quadratic.. 4\
474108 = (x+2)(x+3)

5
N
Note: the discriminant b™—4ac = 49 —40=9 x+2)(x+35)
since 9 > 0, the solutions/zeros are REAL

and, since 9 is a perfect square, they are RATIONAL

Step 5: Using the factors and equation, sketch the curve

gx) =x*+8x3+15x2 —4x - 20

or | gx) = x+2)%x- Dx+3)

x-intercepts are the zeros: -2,-2, 1,-5 ---> (-2,0) (1,0) and (-5,0)
y-intercept is (0, -20)

end behavior: The degree is 4, so the ends go in the same direction.. (My "sketch") -20
The lead coefficient is positive, so the curve goes up

as x --> 0, g(x)--> oo
x->—00, gX)->x

The graphed function
since the zero (-2) has a multiplicity of 2
(i.e. (x + 2)(x + 2)), there will be a "bounce" at -2




Clarifying the polynomial terms:

Random Polynomial
Notes & Examples

Example: y= x*-3x —13x* + 15x zeros  1.-3,5.0
intercepts  (1,0) (-3,0) (5,0) (0. 0) or the origin
"roots" 1,-3,5.0
factors (x—1) (x+3) x) x—3
Searching for rational roots: A Shortcut Since the polynomial cannot be factored by grouping, we'll
check for rational roots...
Example: Find the roots of the polynomial
"p's" (factors of the constant): 1,2, 5, 10
fx) = X0 +12x%+21x+ 10 "g's" (factors of the lead term): 1
According to rational root theorem, possible rational
roots include 1. 2, 5, 10, -1, -2, -5, -10
NOTE: When considering the p's and q's -- the Which possible rational root shall we check first?
possible rational roots -- we can eliminate
all the positive possiblities! —

There is no way that f{x) = 0 if x is positive....

Since we can eliminate all the positive numbers, we'll start with -1:

1) = (1 + 12617 +21¢1)+ 10 = 0

(according to remainder/factor theorems, -1 is a root)

1|1 12 21 10
-1 -11 -10

111 10 [0]

x+1) 2 +11x+ 10

(x+10)(x+1)

) = x+1)% (x + 10)

Sum and Product Rules of Roots:

Example: Write a quadratic equation with zeros (3 + 5i) and (3 — 5i)

Method 1: Using sum and product rule of roots
SUM of the roots: (3+5)+(3—5) = 6
PRODUCT of the roots: (3 + 5i)(3 — 5i) =

2
9+ 15i- 151 — 251

Method 2: FOIL and binomials

(x— 3+ 5))x — (3 - 50)
x—-3-5)x—-3+50)

x(x-3+5)  x?-3x+5ix
9—(-25)= 34 —3 (x—3+50) —3x +9 —15i
SmnAofroots . —5i (x — 3+ 50) —5ix + 151 — 2512
x? —6x +9 + 25

Product of roots _

A 2

X“—6x+ 34
1x2 —6x+ 34
Then, what is the cubic with zero -1
(x+ 1) x2—6x+34) X (x2—6x+34) 2 — 6x? - 34x
zerois-1, 7 1 (2 —6x+34) x? —6x +34

so factoris (x + 1)

x3 —5x% +28x + 34




Example: Given the polynomial g(x) = x—3x% —1
X
(x-3)

Evaluate with synthetic division... Then, check with remainder theorem....

‘What is the remainder of ?

Polynomial Concepts

(synthetic division)

100 00 -3

(7%

3 9 27 81 243 720 2160

13 9 27 81 240 720[2159]

(remainder theorem)

Conjugate Root Theorem
Since 3i is a root, then —3i must be a root, too...

x? + 3ix — 3ix — 9i°

(x+30)(x— 30
=|x?+9
Polynomial Long Division

¥ t4x? 3% —18

5
" +9) ‘ x5 +ax? +6x° +18x2 —27x— 162

—x° +ox?
axt 3 4 1s?
4 2
— 4x + 36%
—3x° —18x% —27x
- —3x3 — 27X
— 18¢% - 162
— —18x? - 162
0
50 /\
|
;) 4 2 0 ] 4
{
\ 50
=100
|
[ -15p
v

Example: x° +4x* +6x3 +18x% —27x - 162
If 3i is a zero, find the other zeros...

Then, write the polynomial in factored form...

Rational Root Theorem

Possible rational roots: "p™: 1,2, 3,6.9, 18
"g" 1
1,-1,2,-2,3,-3,6,-6.9,-9, 18, -18

Remainder/Factor Theorem

Ifx=1, (1)3 +4(1)2 -3(1)-18 = -16 NOT a factor

3 2
Ifx=-1, (-1 +4(-1) -3(-1)-18 = -12 NOT a factor

fx=2, (2) +4@2) -3@2) -18 = 0 FACTOR! | (x-2)

Synthetic Division

2 1 4 -3 -18

2 12 18

Factor a quadratic
= (xX+3)E+3)

Zeros are 31, -3i, -3, and 2

X2+6X+9

X2+ 6x+9

Polynomial in

factored form: EFNE-2)E+3I)




Example: Factor: 8x° —253:3 + 80x* —x2y3 + 200x> —](}xy3

8x° + 80x* +200x° —x 2}?3— 10xy3 - 25}'3 rearrange

8x3 (12 +10x +25) — y3 (x2 +10x + 25) group and greatest common factors (GCF)

(2x — Y)@XE +2xy+y - ) (x+5)x+5) different of cubes and factoring

(2x — y)(rlxz +2xy+y 2 X+ 5)2

Example: Factor: xt+xd -t -x+6

3_ 4_co.2
X —X + 2x —8x"+6 rearrange
x(x? - 1y + 2(X4 —4x* + 3) greatest common factor
Xx*-1) + 2x? - 1)(x% - 3) factor the trinomial

xF—1)(x+2x2-3) regroup (using greatest common factor)

x*-1)@2xt+x-6)

(x+ Dx- ])(2}{2 +x—6) difference of squares

"A different kind of grouping"

Example: Factor X dx+4— ][}rl}ry2 Example: Factor a®+8a+ 16— b?

The polynomial has 4 terms, and it can be grouped... 2 2
The first 3 terms separated from the fourth: a“+8a+16 —b

(a+4)a+4) —b?

X*—dx+4 ~ 100y2
I .2
(x—2)(x—2) — 100y2 (@a+4)” —b
2 (a+t4—-b)a+4+b)
x—2) - 100}?2 then, difference of squares

(x —2+10y)(x— 2 — 10y)




"Do you have
the answer?"
"I have no idea."”

v ;
_. 1 £ "Canl get a hint?" o

Hard to imagine, Ari didn't know this number...

Practice Exercises-—->



Factoring Quiz (Advanced) | Factor or solve each equation....  ***Which of the following is not a polynomial?

q
D -3 46 2) oa' b — 1227 b% + b7 3) D ST Sy S
2
4) X27y2710},725 5) 25— X2 —4xy — 4y 6) 2x3 — 3ax? — 18x + 27a
7) 20x3—8x2—35x+14=0 8) x?(x-2) + x(x-2)* =0 9) 27x 7+ 21x" ~ 14x - §

M‘w

'
N|._.
|._1|._.

bl
10) (a’+2a) —2(a’+2a)-3 1) x” +5x —6x =0 12) 2+ 1% =762 + 1)+ 10



Solve with long division. Then, check answer (applying the remainder/factor theorems).

D x*+8x3+sx2-38x+24 = (x+1)

) < -10xt 46 = (x-2)

3 xP-x? -3 — x-A2)



Solve with long division. Polynomial Long Division

) .2
4 xF+ax rexd skt —27x-162 — (x° +9)

S xP~ax-2 = [x- 3+4D]

6 x%-4xd +exf 110 = 2l 45



1) Find the factors of x* +x—x° +x -2 Polynomial Concepts: Questions

2) Find a 4th degree polynomial with zeros 3i and -1 , -1 has a multiplicity of 2.

3) A) Write a quadratic equation in standard form whose solutions are (2 + 5i) and (2 — 5i)

B) Now, write a cubic equation whose solutions (zeros) are -1, 2 + 5i,and 2 — 5i

C) And, finally, write a quartic equation in factored form whose solutions (zeros) are -1, 2+ 5i, and 2 — 5i

4) Using synthetic division, determine the following:

3 3 2
A x+7x—-1 —(x—2) B) 3x —2x +5x+1(3x+1




5) Why can't +1 be a possible root of
)= 3xt+xd+ox2+6x+15 ?

(in other words, why is (x — 1) NOT a factor?)

6) gx)= 2x° —10x% + 200x— 1000

Consider the possible rational roots.
‘Which ones should you omit?
Which should you test first?

Explain.

7) Find the zeroes:  f(x) = x° +6x° + 15x" + 36x° + 54x°

8) Let g(x)= 2x° —5x°—4x+3
Find the possible rational zeros of g

Determine the complete factorization

‘What are the x-intercepts? The y-intercept?

Sketch the graph




Polynomials Concepts: Graphing

Sketch the following polynomial:

y= 1]_0 (x+3)E-2)E- 5)2

Label the intercepts...

Write the equation of the polynomial
in the following graph:

-5

‘Write the equation of the polynomial
in the following graph:

3

-2




The following are results of synthetic division from the function Q(x) and selected linear binomials....

Polynomials: Concepts and Synthetic Division

-5

1 -8 41 -220 |1080
—4

1 -7 29 -131 | 504
-3

1 -6 19 -72 | 196
-2

1 -5 11 -37 |54
-1

1 -4 5 -20 0

1) Whatis Q(3)?

2) Find Q(x)
Xx+2

3) Find the equation of the polynomial Q(X) in standard form.

2 -1 -16 -36
-1 o-1 -17 | -54
0 1 -12 -56
1 55 0
2 11 40 180

4) Write the equation of the polynomial as a product of linear factors (or factored form)



THE CARTESIAN
SCHOOL OF
GRAPHIC DESIGN

"Wow, he looks a lot
| like his father.."

Class of 2014
- Congratulations!

¥
.
<

"You think so? I think
that's a bit of a stretch."

"Son, never forget your roots."
"Absolutely."

\

¥

Parent . . . .
Funclions After some reflection, Junior leaves his origin,
and pursues a career in cartography. LAF #142 (6-11-14)
mathplane com

Solutions -»>



*#+¥Which of the following is not a polynomial? SOLUTIONS

Factor or solve each equation....

Factoring Quiz (Advanced)
3) x6 —2};5+x4 —xz +2x—-1

3.6 2) 9a*b —12a7b% +ab”

D O-7x

3 3

x - DE —6) GCF b-[9a4— ]2a2b3+4b6] x4(x2—2x+1) - 1(X2—2X+1)

G- D& +x+ 1)° - 6) b -(3a2— 207 Y3a2 - 26%) PR
x —DNE"-2x+1)

2 .32
b@a— 207 & - D&+ DE-DE-1)
&+ D - DE + - 1)°
+ D+ - 1)

4 x*-y?-10y-25 §) 25— x2 —4xy - 4y° 6) 2x3 —3ax? — 18x + 27a
2 2
25 - (x7 +4xy+ 4
x2 =1+ (y% + 10y + 25) ( ytay™) ,
X~ (2x—3a) — 9(2x—3a)
25 — (x+2¥)(x+2)

2 - HRE+
NS 25 — (x+2y)° (2x — 3a)(2 — 9)
x+y+5Hx-y—5 [5-Gx+2y]- [5+x+2y)] (2x — 3a)(x + 3)(x — 3)
(5—x-2y)(5+x+2y)

9) 27x3+ 21:(2 —14x -8

8) xz(x—Z} + x(x—2)2 =0

7) 20x3-8x2—-35x+14=0
Group the 1st and 3rd terms; Group 1st and 4th terms;
s(x—2)-K+Ex-] =p Group 2nd and 3rd terms..
2

Group the 2nd and 4th terms. GCF
Then, factor (GCF)
xd-s o2 -1

2 2 _ — - —
sx(ax? —7) + (DExE-7) =0 (x=2)(2=-2) =0 7P -5 T Ta(3x-2) GCF
Regroup: (5x—2)(4x2 —7) = 0 2
x=0,1,2 (Bx—2)(9x“ +6x+4) — Tx(3x~2) Difference of Cubes
7
(3x— 2)[(9x2+ 6% +4) —7x] ReGroup

Solve: x=2/5 or x= t A
2
1 (Bx—2)9" —x+4)

3 1
10) (a%+2a)° — 2(a >+ 2a)— 3 1) x> +5x0 —6x =0 12) x2+ )% 762 + 1)+ 10
LetB= (a2+23) -1 5 LetU = x°+1
B2 -2B-3 x2 (27 *5 —6x)=0 v? - U+ 10
P x> 45 — 6x U-2)U -5
- —— =0
/VX (x2+1-2)(X2+1-S)
(a2 +2a—3)a2+2a+1) CD(x—5
)l B & - e - )
(a— D)@+ 3)a+ D@+ 1) A%
&+ DE— DE+2)Ex—2)
x=1,5

NOT a polynomial...
(fractional and negative exponents)



Solve with long division. Then, check answer (applying the remainder/factor theorems).

D x*+8x3+5x2-38x+24 = (x+1)

) 60
x3 +7x" 2% - 36t x+1

X1 | x4+sx3+sx?-38x+24
— x4+x3
7X3 —0-Sx2
— Tx3 +7x2
—2x? —38x
— -2 -
—36x +24
— 36X — 36
60
) X -10xl 46 = (x-2)
26
2~ 8 — 16 X -2
x-2 :;3*1(}:(2 + 0x + 6
_X3 *2X2
—8X2 + 0x
2
— =8x + 16x
—16x + g
—16x + 32
-26
3 xt-x2 -3 = x-A2)
3 2
P2+ + A2 F
x-AZ ‘ A+ ooxd - 2+ -3
3
—xt - 2%
3
A
3
— A2x - 2x2
x2 + 0x
- Xz — /ﬁx
2% -3
— AM2x -2

(using the remainder theorem)
-1 = (0 4861 +561) 7 - 38¢1) + 24

1 + -8 +5 +38 +24

also, synthetic division:

-1 1 8 5 -38 24
-l 2 36
1 7 -2 -36 |60

(using the remainder theorem)

2 =@ - 1@ +6

8 — 40 + 6

also, synthetic division:

2 1 -10 0 6
2 -6 -32
1 -8 -6  -26

(using the remainder theorem)

THT) = W - (4T)H?

SOLUTIONS

GOL/

-26 |./

5 60
3 +7x"-2x - 36 T x+1

26

2 - 8x 16 X - 2

-3
4 2 - 3
also, synthetic division:
N2 |1 0 1 0 3
N2 2 w3 2
1 A2 1 A2 4

-1




Solve with long division.
.2
N Fraxt vex? r1sx? —27x—162 = 719

2 +ax? -3x —18

23 +axt vexd +18x? —27x— 162
3

2 +9)

7x5 +9x

axt 3t +isd?

4 2

— 4x + 36x

_a3x° —18x% —27x

— -3 —27x
— 18x% — 162
T 162
0
2_ _ .
5 xT-4x-2 = [x- 3+4D]
x—-1
[x— GB+4D] | x2-4x—2
— X2 —3x — 4xi
- X — 2 + 4xi
_ =< + 3 +4i
—5 + 4xi — 4i
] ~21+ 8
X+ 4i—1 _
x —(+4)
X —(3+4i)
X — (3 +4i)
) ) 2 . o
4ix — 121 — 1o —21+ 8i -5 4+ dxi —- 40
X —(3+4i) X ~@3+4) X — (3 +4i)
6 x®-ax® +ex? 110 = =2+
5 49
;—Xi' i
2
@2x" +5) x®+0d voxt —ax® +6x? tox 410
5 4
_ Xﬁ +?X
5 4
=5t a3 4ex?
5 25
— ot g
—4x3 + 49 2
4
— —x —10x
49 2
1 X +10x +10
e 4 245
4 8
10x — 165

8

SOLUTIONS

X +4x% —3x —18

(using the remainder theorem)

f3+40) = (3+41)2 -

Polynomial Long Division

43 +40) — 2

2
160 — 12 — 16i — 2

9 + 24 +
g — 21 L~
(using synthetic division)
3+4i ! - -2
344 19+
1 —1+4i —21+8i
GH+4D1+4) =
S 2
St 12i-di+ 16
-19 + 8i
165
45 o ECT -
SX -y X X+ Ty 2
(2x° +5)




1) Find the factors of I SOLUTIONS Polynomial Concepts: Questions

Possible rational roots are 1, -1, 2, -2...

3 2
f)=1+1-1+1-2=0 so, 1isaroot... X 2x Tx2

F(x+2)  +1x+2)
1/ 11-11 =2
/ 1 21 2 3+ 2x2+x+2

x—1 12 1 2 E (recognizing a pattern,
we can use grouping to x—DE+2)x2+1)
factor the remaining part.)

2) Find a 4th degree polynomial with zeros 3i and -1 , -1 has a multiplicity of 2.

2+ 1D +2)

Since 3i is a zero, —3i must be a zero... (conjugate root theorem)

Since -1 has a multiplicity of 2, there are two zeros that are -1...

i -3 -1 -1

- 3DE+3DE+ DE+1) 2 +9)x+ 1)

3) A) Write a quadratic equation in standard form whose solutions are (2 + 5i) and (2 — 5i)

2 -
(x— (2 +5i)(x — (2 — 50) X (x—2+50) X©—2x+ 5ix
-2 -2+5 —2x +4—101
(x—2—5i)(x—2+ 5) 5 ) _ 2 2_ 44
51 (x— 2+ 50) —5ix +10i — 251 X7 —4x+29
x?—4x  +4 +25

B) Now, write a cubic equation whose solutions (zeros) are -1, 2+ 5i, and 2 — 5i

-1 2+50 2-51
x+DE-Q2+5)Ex—(2-35)

2
(x+ D(x” —4x+29) or |x3—3x%+25x+29

C) And, finally, write a quartic equation in factored form whose solutions (zeros) are -1, 2+ 5i,and 2 — 5i

Since complex numbers must come in pairs,
the fourth zero must be -1...

E+DE+DE-Q+350)x—(2-50)

&+ 1) (x—2— 5)(x -2 + 50)

4) Using synthetic division, determine the following:

3 2
B) 3x —2x +5x+1-+(3x+1)

A ©HTx-1 = (x-2)

first, rewrite: (3% — 2x% + 5x + 1) = 3(x +% )

2 1 0 7 -1 If we separate the 3.
2113 2 0501 352 psgt ) (x4t
2 4 22 3 (Bx" —2x"+5x+1) —(x 3)
-1 2 e
1 2 11 21
3 -3 6 -1
X2 +2x+11+ 21 L Then, divide by the 3...
x-2) / - ;
2 1 - x+2-
3x° —3x+ 6 — : XoXHIT T
x+3)




5) Why can't +1 be a possible root of

A= 3x*+x3+ox?+6x+15 ?

(in other words, why is (x — 1) NOT a factor?)

6) gx)= 2x° —10x2 + 200x — 1000
Consider the possible rational roots.
‘Which ones should you omit?
‘Which should you test first?

Explain.

According to factor/remainder theorem,

A1) must equal 0 in order for 1 to be a root.
Since all the polynomial terms are > 0, there
is no way synthetic substitution will lead to 0!
(the result must be greater than 0)

SOLUTIONS

Since the degree of the trinomial is 3, there are up to 3 possible rational roots.
The possible roots include all factors of 1000. (positive and negative).
divided by 1 and 2

Since g(c) must equal zero if ¢ is a root, we can eliminate 1 and -1
(result is much less than zero)
—10x” + 200x - 1000 will end in zero for all integers
we can skip 2, -2, 4. -4, 8, -8
(because the results will not end in zero)
So, start with 5 and -5

7) Find the zeroes:  f(x) = 0+ 6x” + 15x? + 36% 0+ 54x”

(factor the GCF)  x2(x* +6x3 + 15x% + 36x + 54)

(rational root theorem)  possible roots are

1.2,3,6,09, 18, 27, 54

-1,-2, -3, -6, -9, -18, -27, -34

since all the coefficients are positive, this eliminates all positive roots...

s0, possible roots are -1, -2, -3, -6, -9, -18, -27, -54

factors: x2(x + 3) 2 (xz +6)

test-1: 1-6+15-36+54=28... remainderis 28 (notaroof) zeros: 0 (multiplicity of 2) ;-3 (multiplicity of 2)
and, /6 - A6
test-2: 16 - 48 + 60 - 72 + 54 = 10... remainder is 10 (not a root)
test-3: 81-162+ 135- 108 + 54 = 0... remainderis 0 (factor!)
test-3: -27 +27-18+18 = 0
-3 1 6 15 36 34 remainder is 0 (-3 is a zero again)
-3 -9 -18 -54 3 1 3 6 18
1 3 6 18 0 -3 0 -18
X +3x% +6x+18 10 6 0
X2 +6

8) Let g(x)= 2x° —Sx’—4x+3

remaining zeros are -/\/6_ and /\/6_

p's: 1=§ possible rational roots: 1, -1, 3, -3, 1/2, -1/2, 3/2, -3/2 ‘

Find the possible rational zeros of g q's: 1,
Determine the complete factorization 10
. 5 . 5 degree is 3
‘What are the x-intercepts? The y-intercept? end behavior is "up right"
and "down left"
x-intercepts and y-intercept I 5
Sketch the graph are labeled \
a(-1) =2(-1)3 - 5(-])2 —4(-1)+3 =10 -lisazero; (x+1) is a factor '
-5 0 5
-1 2 -5 -4 3
2 7 -3 2x2—7x+3 = (x—-DE-3)
2 -7 3
g/_,_/—/ﬂ ‘ factored form: (2x— 1)(x —3)(x + 1) =
x-intercepts: (-1, 0) (1/2,0) (3, 0)
y-intercept: (0, 3) RV




Polynomials Concepts: Graphing SOLUTIONS

Sketch the following polynomial:

y= 1]_0 (x+3)E-2)E- 5)2

Label the intercepts...

The above polynomial is in factored form
or intercept form, so the x-intercepts (zeros)
are shown:

Note: (x - 5) has a multiplicity of 2. so there
will be a "bounce" at (5, 0)

The y-intercept occurs when the function is
atx=0. (0,7

pl
y= 25 0+3)0-2)0-5" = -1
y-intercept: (0, -15)

Write the equation of the polynomial

in the following graph:
10
5
5 0
5

Write the equation of the polynomial
in the following graph:

Step 1: Identify the x-intercepts
(-2,0) (1,0) and (4, 0), so the zeros are -2, 1, and 4
y=ax+2)x—-1DExE—4)
Step 2: Note the end behavior and any "bounces'...

There is a "bounce" at (1, 0) ---> multiplicity of 2
The end behavior indicates a polygon of degree 4

y=a(x + 2)x — 1)’(x - 4)
Step 3: Find the "a" value by substituting another point...

using _ 2, - .
©. 1) 1=a0+2)(0- D04  1=-8a a=-1/8

y= —%(x— D x—a)x+2)

Step 1: Identify the x-intercepts
(-3,0) (2.0) (4.0), so the 'zeros'are -3, 2, and 4..

y=ax+3)E-Dx—9

Step 2: Note the end behavior and any "bounces'...

There are no "bounces' or multiplicity of the zeros....
And, the end behavior indicates a cubic...

Step 3: Find the "a" value by substituting another point...

Using (0.4) 4=a0+3)x—2)(x—4)
4= 24a
a=1/6

Y= (+ HE - - 4)

—




The following are results of synthetic division from the function Q(x) and selected linear binomials.... ‘ Polynomials: Coneepts and Synthetic Division

-5 1 SOLUTIONS
1 -8 41 -220 |1080 1 2 -1 -16 |-36
—4 2
1 -7 29 -131 504 1 -1 -1 -17 -54
—3 3
1 -6 19 -72 196 1 0 1 -12 -56
-2 4
1 -5 11 -37 54 1 1 55 0
-1 5
1 4 5 -20 0 1 2 11 40 180
1) Whatis Q(3)?  (Utilize the remainder theorem!) Q(3)=-56 It's the remainder of Q(x) + (x —3)
2) Find Q(x) (Recognizing Synthetic Division) Q) -2 R 5,
x+2 XT2 | [ s © —5x2411-37 + “:7
1 -5 11 -37 | 54 rre
3) Find the equation of the polynomial Q(x) in standard form.
Pick any from above, convert to polynomials, and multiply!
EX: -2
I 5 11 3754 x* +2x? - 5% - 10x?+ 11x2 + 22x - 37x - 74 + 54
x+2) 3 —5xd +11x—37+ -2 __ Q) =x*—3x% +x% ~15x 20
- - TS,
4) Write the equation of the polynomial as a product of linear factors (or factored form)
Pick out one of the roots 101 -3 1 -15 =20
(i.e. remainder is 0): S
) -1 4 -5 20 X-+5
either -1 or 4
1 -4 5 20 |0 AND .
. the roots/zeros are -1 and 4 E+DE-—HE" 1535
Then, divide by the other root: al1 4 5 20
4 0 20 or, (x+1)(x—4)(x+ A5 )(x—A/51)
1 0 5 0




Thanks for visiting. (Hope it helped!)
If you have questions, suggestions, or requests, let us know.

Enjoy.

mathplane.com

Also, at Facebook, Google+, Pinterest, TES, and TeachersPayTeachers



