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Unit 2.2: Roots and Remainders
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We like synthetic divisicn for multiple reason. The main reason is because itis faster than long
division. Because of this, we are able to find out other things about polynomials in a lot less

steps than if we had used long division. X
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We can only use synthetic division when '\\l.lé\:‘ vV & lif\w b‘MMiﬁ-\ it"s‘

If this condition is not met, we have to use long division: In ge’aneral, though, we will only use
lon( ‘ivision when the instructions tell us to do so.

The rest of the lesson is going to be focused on the benefits of synthetic division.



1) Find the remainder of the polynomial,
x‘*—18x3+3nx2-6|x—;m
— 7°X —61x-20

a. b, x"+16x3+56zz~58x+45 /;%
x=9 -
| 713 %€ -6l 20 L1 16 56 -58 45
QL 4 -8l 63 ¢ L g 192 4% |540%
'\ —q 1 1 (f‘ﬁi! ﬂ\ 24 24¢ l“Zé{ FLIPEN
Ox*
x3-12x2421x47 * x4—3x3:2x—12 * Need, thxdu
*~—_;::;~_—_ d.*_—*;:E—-——- s g2 tinﬁﬁmg
2]l =-\2Z 2\ 7 31 3 0 2 -2
L Z w2 l 300 6
L -lo |4y \ 00 2[-6

Sometimes you will be asked if a

factor is a root. If the factor is
into the polynomial. So basically

aroot, then it wil| divide nicelv
you are looking for A

| Vs | Basically molhiply whedt yeu
; xt-x319x2 since ?x (33 nissi'\% g x3-3x2-8x 428 &Nid'h"’Y b‘; Y‘IM resolt
| -\ 4 0 -9 zl‘-s-% 28
‘ \ 09 4 L2 =2 "
| o 44[o |- le B
x® xt ®x ¢

Eﬁ—s, (x-\\(x‘-l-"\x +4\| Not 6. coot \

7x*~14x34¢

x3-3x2410

c. — d.

x—2 X—-3

217 -4 0 0 ¢ 3\\"50‘0
le\ooo L3> 0 o
= ooOZ \ 0 o |0 )

e ek e vt




Ef;,vou are aske(i;) find all roots of a polynomial, _b(&‘fs@db\ﬁf_\_io‘
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3) Find all roots of the polynomial. Then write the polynomial as a product of all its factors.
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Application questions: (5}(*33(3%’?—36(-7)

4) If the polynomial x3 + 6x2 + 11x + 6 expresses the volume, in cubic inches, of the box,
and the width is (x + 1) in., what are the dimensions of the box?
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5) The volume, in cubic inches, of the decorative box shown can be expressed as the product

of the lengths of its sides as V(x) = x3 — 4x% — 9x + 36. What linear expressions
o ‘ represent the length and height of the box?




