uotient
C 1 2 _ 3 ] O _ Poly N otes diUiSOTSdiUidend The factor is the only opposite*

Long/Synthetic Division : Cx +>2 1x2 +5x + 6
+3=0
x2+5x+6 x+3)x2+5x+ x
AL TD e | x=3)|-3l1 5 6
2x+6 + -3 —6
dividend tient P(x) — 2x + 6
divisor _ qwouen x—a =0Q0) 0 <— remainder 1 2 0 &

G 5x+6=(x+ z)@l P() = QW) (x - a) D

|dividend = (quotient)(divisor)|

Factor Theorem :

The remainder is the y value when
ISub the Root of the Divisor (Opposite*)I x=—3(-30).y=0r ; 0.

fx)=x>+5x+6 x+3=0 x—a=0
F(=3) = (—3)2+5(-3) +6 =G| x=af||
f(=3) <€— Remainder

-3|o0 x
(-3,0) [xx3lsafactor] 4970 (=30 ~ (=20
>
Cx+2) 1x2 +5x +9
x+3)x +5x+9 -3|1 5 9
x> +3x
2x +9 +
- 2x+6 1 2 3 €T
< QD
dividend rient + remainder || P(x) ) + R
divisor quotien divisor x—a Qx XxX—a

@x 9= (x4 2 _@ The remainder is the y value when

x=-3(-33).y=3r=3.
[P0 = 00 (x — @) +R]

dividend = (quotient)(divisor) + remainder

Remainder Theorem :

y
x+3=0 x—a=20 A
f(x) =x%*+5x+10 x=@ X =a x|y (_3'4U
f(=3) =(3)* +5(=3) + 10 — -314| | < > 5
f(=3) <€— Remainder a- f(a) =R
(—=3,4) |x+ 31Is Not a factor] f(=3)=4 \ 4
>
Factor Theorem : If (x — a) is a Factor of f(x), then: fl@)=0
Remainder Theorem : If (x — a) is Not a Factor of f(x), then:

f(a) = remainder

65—161\>
4) 64 4)65 -ty
<4 %

: :
24 2

0 i
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C12-3.0- Poly Notes

If Quartic do twice, If Quintic do thrice...I

x3+x*—8x+6
x—2

21 1 -8 6 C X243 =2 > | f=x*+x*—8x+6
———— _ 3 2 _
4 b2 6 -4 o)t egers | S@=@ @86
VAl %3 — 2x2 f2 =84+4—-16+6
1 3 —2 2 ¥ 3xZ — 8x |x—2IsNotaFactor|
"
—2x+6
- —2x+4
2 R=2
x3+2x—12 | 3@ 0x?H 2x — 12 x3 +2x% — 6x — 12 2|1 2 -6 —-12
X2 x+2 + \1/4—2 0 12
The Gao! 2 1 @ 2 —12 A
e Gap! 0x)- 6 1 0 -6 0
_I_ Same Process*! )
x+2)x3+2x2—6x—12 Ix*+0x—6 R:0

x—2 ) Q0D+ 20 - 12

Same Process*!

Factoring Cubics : IQuartic, Quintic ... Repeat I F(x) = 3x% + 5x— 2 1
_ .3 2 _ gy 24z
y =x" +2x" = 5% =6 [porential Factors:| Factors of Factors of Constant *2,%1tz, %3
Solve by Inspection . +1,2,3,6 Constant (#*) Factors of "a"
f()=1)3*+2(1)*-51)—-6 -11 1 2 -5 -6 Store x : Repeat! OR
=1+2-5-6 3 2 Graph
-1 -1 6 x>+ 2x*—5x—6 P
G = G mnorarad| T LV 4 s it
/7 |Store| Enter
fD=(C-D3+2(-D?-5(-1)—6 1~_1 -6 [ .l_l Enld
$1+2+5—6 6 = 2162 +1x—6> R=0 [7184 [Up] [Up] [Enter 2
@ itsnot6. (x +3)(x —2) T183 [2nd|[Entry] (Twice*)
. x34+2x2 —5x—6=Cx+3)(x—2)(x+1 x|y
Graphing : Check on Calculator ETS——
3 > x+3=0 x—2=0 x+1=0 -3|0 y X =
y:f(x)zx +2x*—5x—6 x = —3 x =2 x=—1 —-110 f(0)=(0)3
(-2.12,406) vy Of=61]f0)=-6
210
(-1,0

(=3,0)

(0,—6) (0.79,-8.2)

End Behavior: +x3.. +x° (3,01 ¢ﬁ
Domain : x € R Range: Y E€R

fG) >0 f@) <0 [Negative |

Gx< 1D

Find Cubic Equation with x — int : (O, —%)
& (0,2) (Multiplicity of 2 and y — int (0, —513).

by =aG-—#*ax-—#®H* .| =72
y =ax + 1) (x — 2)? ¢ 0
-8 = a(2(0) + D*((0) - 2)? (08D
—8 =4a
= — X =2
q@ = 202x+ D)'(x— 22> G=2=0
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C12-3.0- Poly Notes Domain

x€ER
End Behavior :
(Leading Term)
TOV Range
> #
x y % ty ER
—10% | +/=7 y=*#
+10* | +/-7
even
Multiplicity : Behavior near x — intercept.
— 1
y=(x-2) y=x—-Dx-3)1 y=x"(x-2)'x+2)"
v

4

y y

Degree 2: Bounce off Degree 3: Chair Shape

Combinations

Graphing: y = —x1(2 —x)%(x + 2)3 —x6 = —xeven ﬁ End Behavior :
y x=0 2—x=0 x+2=0
2 x —int:
(—=,11.24) A 00)
3 (2,0) (—2,0)
20 '?’er;iztfl Bounce Off Chair Shape Multiplicity :

y=—x(2—x)%(x +2)3

©00) | =%

y=x*+x-1
Quadform

< = 0.618,x = —1.6T>

OR 2nd Calc Zero

0fo

y—int;x =0

Use Long Division if Divisors :
-Binomials Coefficient+ 1(ie. 2x + 1)
-Trinomials/Quadratic/etc. (ie. x? — 3)

= —(0)(2 = (0)?((0) +2)?
\L Long/Synthetic Division

Factor/Remainder Theorem
Substitution/TOV/Graph
Division/Multiplication Form
The Gap/Potential Factors
Solve by Inspection/Intercepts
Domain & Range/Pos/Neg
End Behavior/Multiplicity
Fine Equation/Word Problems
Find k
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C12-3.0- Poly Notes

An open rectangular box is made by cutting equal integer lengths from each corner of a 12 cm by 15 cm
rectangular piece of cardboard, then folding up the sides. Find the length of the square that must be cut from
each corner so the box has a volume of 162 cm3. And find length to cut for Max Volume and find Max Volume.

let x = length to cut iy sC. X
x
12 12 — 2x
X = 12 — 2x
" 15 X 15— 2x 15 — 2x
V=Ilw . -
Potential Factors: of 81: %7,%,+3,+1 Domain:
V = (12 — 20(15 — 2% otentia -ac ors c-> o ]
162 = (12 — 2x)(125 _ 2x3)(x) Solve by inspection: (heck:x = 3,1 rcantbe C;Cnt<cut )
162 = 18(3)x - 5426 +4x f(x) = 2x% = 27x* + 90x — 81 negative! 6'soffa 12!
0= 4x3 - 54x2 + 180x — 162 f(3) = 2(3)3_27(3)2 +90(3) — 81
0=2x"—27x"+90x —81  £(3) =54 —243 +270 — 81 (x — 3)is a Factor
) Maximum Volume :
3 | 2 —-27 90 -81 gx - é)léctz(;) [2nd] [Calc][Max]
+ \l, 6 —63 81 / V=_>12-2015-2)x|y, =V
2 — 921 27 0 Reject non-

D:x<6

integer,
Check Answer :

l=15-2x w=12 - 2x h=x V = lwh
1=15-23) w=12-23) G=3) V=09x6x3

(0,0) (6,0)

Factor/Remainder Theorem : x+3=0
Find kif (x + 3) is a factor of f(x). : Find k if f(x) is divided by (x — 1) and the remainder is —8.
f)=x3+2x24+kx—6 | f(=3)=0

flx)=x3+2x2-5x+k f(1) = -8
F(=3) = (=3)342(=3)24+k(=3) =6 =0 f(x) = (1)3+2(1)2 = 5(1) + k = —8
—15-3k =0 —2+k== x—1=0

@ f(x)=x3+2x>—-5x—6 @
(—=3,0) Checkon Calc \/

Find k and the remainder when f(x) is divided by (x + 1) if (x — 2) is a Factor. IThen Fully Factor...l
fx)=x3—6x%+11x+k fx)=x3—6x>+11x—6

) =23 -6()2+1112)+k=0_fED=CD*-6(-1)*+11(-1)-30=r

Find k & mif f(x) = x3 + 2x? + kx + mis divided by (x + 3) and (x + 1) the remainder is the same = —2.

f(=1) = (=1)3 + 2(-1)? + f(=3)=(-33+2(=3)2%+k(=3)+m=-—2=r
¢ \rzr /@3k+m:_®

1-k+m=-9-3k+m |or| Eliminate!
1-k+m=-2 €—— k=-5

1- (-5 +m==2
( ) flx)=x3+2x2—-5x—8
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C12-3.0- Poly Notes

Like Term : Same Letter(s), Same Exponent(s).

Coefficient : A number in front of (multiplying) a variable

Polynomial : Terms with Variables with Whole Number Exponents*. (ie. 0,1,2,3...)
Monomial : One term. Binomial : Two terms. Trinomial : Three terms.
Polynorr;ial : Any # of terms (Variables w/whole # exponents 0,1,2,3...) Polynomial

Degree of Term : The Variable Exponent or Sum of Variable Exponents. | 5y — 2x3 x2 —1,x + 1,5, |x]
Leading Term : The Term with the Highest Degree.

Leading Coefficient : Coefficient of Highest Degree Term. Not Polynomial

Degree of Polynomial : Degree of Leading term. x~2 %™, Zx,l'\/; — x%, logx, sinx
Constant : A number. X

= = 3 4mr3
1081r =14 - 2r V=nr2h+47;r V = mr2h + -
= 14- 2(3 Anr3 4n(3)°
n T (%) 1087w = nr2(14 — 2r) + % 1087 = m(3)*(8) +
14mm 339.3 = 339.3 mm?
' \l/ 0=2r3-57r2 -108
Find three consecutive odd X + 1 A= %
integers whose product is —105. 2
Let x = 1st # 6=(x)(u2x+1)
Letx+ 2 =2nd # a +b2=c2 2
Letx +4=3rd # x2+b2=(x+1)2 2=x(V2x +1)

x(x+2)(x +4) =-105 144 = x2(2x+ 1)
- 0=2x3+x%—-144

x3+6x2+8x+105=0

(=7)%+6(=7)2+8(=7) + 105 = 0

f(=7)=0 (x+7)isa factor 3 \/ 3% 4
32+42=5" 6=

—711 6 8 105 2

+ -7 7 —105 ] ) _
1 -1 15 0 Rectangular prism 3x2x1, all sides increased by same

amount to increase volume ten times.
x%2 —x—15
Quad let x = increase 2 94 x
x = 4.4,

3 1 1+4x
3+x

(=3)(=5)(=7) = —105 V = lwh

60 = (3 +x)(1+x)(2 + x) = wh
Break Even Point? Revenue(x) = Cost(x)| 60 = (3 + 4x + x2)(2 + x) V=3(1)(2)

0=x344x*>4+3x4+2x>4+8x+6—-60

0 = 23 + 6x2 + 11x — 54 6><10

fQ=0 211 6 11 —-54

R(x) = 100x — x?
1
C(x) = §x3 — 6x2 +89x + 100

1 =D + 2 16 54
2 — 223 _ a2
100x — x 3x 6x* + 89x + 100 T 8 27 0
= lwh
0 = x3 — 15x% — 33x + 300 V =5(3)(4) x2 + 8x + 27
=392, 1588480 V =60 No Solution
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