3.2 The Remainder Theorem

Recall long division with numbers:
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A. Long Division with Polynomials

Example 1: Divide 2x3 — 432 4+ 3x — 6 by x+2

, 2x* - By +19
@2 [ vevmect } ovidens mak ve uien
what do we need - (2x* + yx*) ‘L descending order
"? mul‘h'ply x" by _ gx'l« +2X
in order 1o malke - ( = 8x*-lbx)
i+ +he same as 19x = b
“2v*" 7 - (19x+38)
- 4y

Polynomial | Px) = 2¢® - Ux"+3v -b

1]

Quohent , QW 2x* - 8% + 19
Remaunder , R = — Yy

Division Statement: When P(x) is divided by x —a
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Example 2: Divide
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B. Synthetic Division with Polynomials

x3—6—6x } Rewrite descend{mj order ; hold
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Synthetic division is an alternative method of polynomial division.
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Example 3: (x3+2x2—-7x—2 )+ (x—1)
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Example 4: (x3 — 5x% + 10x — 15 ) + (x — 3)
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C. The Remainder Theorem
The Remainder Theorem states that when a polynomial P(x) is divided by (x — a), the remainder is
P(a).

Remainder R = P(a) when dividing P(x) by (x — a).

Example 5: Find the remainder when P(x) = x3 — 8x? + x + 37 is divided by (x — 2).

a=2 so find P(2)
R= P(2) = (20 -8(2) +(2) +37
= 8- + 2 +37
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Example 6: When P(x) = x3 — kx? + 17x + 6 is divided by (x — 3), the remainder is 12. Find k.
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3P - KO + N3 +Lb = 12

27 — 9K + 51 + b = 12

84 - 9k = 12
-84 -84

* assessed on both  diyrsion
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Practice: p.124 #3cd, 4def, 5ef, 6ace, 7ab, 8cd, 9, 10, 15



