C12 - 3.1 - Long/Synthetic Division R = 0 Notes

64
— =7 .
4 Goes Into quotient
Multiply 4)ot divisor ) dividend
Subtract ,It Bring d
Bring Down B 54 ring aown
R t
epea 0\
remainder
64
— =16 64 =4x16
4
dividend_ Lient oidend — i
divisor _ 1ronen ividend = (quotient)(divisor)
x2+5x+6_7 Cx+2)
x+3 . x+3)x2+5x+
—_ X%+ 3x
2x +
- 2x + 6
0 <— remainder
x2+5x+6_ Y o trt o 3 -
xv3 X546 = (X + 2)(x +3)
P(x) P(x) = Q(x)(x—a)
=Q(x)
x —
Synthetic Division
Factor Theorem
x> +5x+6
~x+3 1x* +5x + 6 f(x)=x*+5x+6
g f(=3)=(-3)*+5(-3)+6
-3|!1 5 6 f(=3)
x+3=0
x=-3 + Ly 3 -6 (-30)
1 2 0 <€— remainder

D

The exponents of x go down by one.
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C12 - 3.1 - Long/Synthetic Division Notes

65
=7

4

4) 65

2% Bring down

quotient

divisor ) dividend

W

— 24
1\
remainder
® 1641
4 4
dividend ] remainder
divisor quotient + divisor dividend = (quotient)(divisor) + remainder

x2+5x+9_7
x+3

Cx+2 )

x+3>

x> +5x+9
x> +3x

2x +9
2x+ 6

3

AN

remainder

@x+9=(x+2)(x+®

P(x)=Q(x)(x—a)+R

x2+5x+9_?
x+3

x+3=0
x=-3

Synthetic Division

Remainder Theorem

f(x) =x>+5x+6

1x2 +5x+9
f(=3)=(=3)>+5(-3)+9
~3)=3
=311 5 9 f&=3
_|_ -3 -6 (-3,3)
1 2 3 <€— remainder
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C12 - 3.1 - Synthetic Division R = 0 Notes

x3+x*—8x+4

~— 7 x—2=0 Set denominator equal to zero and solve.
x =2 Denominator = 0

2 1 1 -8 4 Place that number to the left.
+ Write the coefficients. 1x3 + 1x? — 8x + 4

2 1 1 -8 4 1) Bring down the first coefficient

2) 2)x1=2
+ \L 22 6 —4 3) 1+2=3
1 7 3 =2 0 4) Repeat last two steps.

1x2+3x—2 R=0

@ +4= (x2+3x@

dividend , dividend = (quotient)(divisor)
= quotient

divisor

x3+2x%>—-5x—6
x+1

x+1=0 Set denominator equal to zero and solve.
x=-1 Denominator = 0

1 2 -5 =6 Place that number to the left.
Write the coefficients. 1x3 + 2x%2 —5x — 6

Cx2+x -6 D

1

x+1)x3+2x2— x—6
v ,-1 -1 6 g
17 0 X —5x

- x? + x
—6x —6
- —6x—6
1x2+1x—-6 R=0 0 R=0
x2+x -6
(x+3)(x—2) Factor
DI TO -2 @—m@mm-@
x+1
o | [ P =0 -a
=Q()
x—a
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C12 - 3.1 - Synthetic Division Remainder/Gap Notes

x34+x2—-8x+7

X2 C 43 -2

211 1 -8 7 x—2)x3+ x*—8x+7
—_ x3—2x7?
-|— + 3x° — 8x
- 3x% — 6x
—2x+7
2] 1 1 -8 7 T —2x+4
3 R=3
+ \Lﬂz 6 —4
1 3 -2 3

remainder  [rp . emainder f2)=2)3+@2)?*-82)+7

@39(—2 @ istheyvalue f(2)=8+4-16+7

when x = 2 f(2)=3

(2,3)
x3+x2—8x+6
— x34+x2-8x+6=(x?+3x—-2)(x—2)+3
dividend . remainder dividend = (quotient) X (divisor) + remainder
———— = quotient + —————
divisor divisor
x3+2x—12 1x3 + 0x2 + 2x — 12
—_— x3 4+ 2x% —6x — 12
x—2
x+ 2
2 1 0 2 =12
+ -21 1 2 -6 —12
2 1 0 2 —12
_I_ \I///7 2 4 12
1 2 6 0
1x242x+6 R=0
x3+2x—12
—————————=x%2+2x+6
x—2
x3+2x—12 = (x?4+2x + 6)(x — 2)
x3+2x2—4x+8=((x%-6)(x+2)

Pol Page 4



