3.5A — Dividing Polynomials

Recall long division with whole numbers.
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The same technique can be used with polynomials.
X—7
Ex. (xX*-5x-9)+(x+2) x+2jx2—5x—9 X2 -5x-9=(x+2)(x-7)+5
X* +2x
—-7x-9
-7x-14
+5

Using function notation: f(x) = d(x) q(x) + r(x) L((xx))z_ %ll:lvlgzrr]?‘ Jﬁggggn

g(x) = quotient function
r(x) = remainder function

Example 1: Perform the following divisions. Express answer in form f(x) = d(x) q(x) + r(x)

Q) (0C-x*-4)+(x-2) b) (x* — 25x% + 62x — 36) + (X* + 3x — 18)
X2+ X+2 X2 —3X +2
x—2>x3—x2+0x—4 x2+3x—18>x4+0x3—25x2+62x—36
X2 —2x2 x* +3x3 —18x°
x? + 0x —3x3 = 7x® +62x
X2 —2x —3x% —9x? +54x
2x—4 2x% +8x—36
2x-4 2x% +6X — 36
0 + 2X
L 0C-X-4) = (x-2)(C + X +2) S (x* = 25%% + 62X — 36) = (X° + 3x — 18)(X* — 3x + 2) + 2X
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3.5A — Dividing Polynomials Practice Questions

1. Divide. Express answer in form f(x) = d(x) q(x) + r(x)

a) (X*-3x +5) + (x - 2) b) (3%* + 2x - 5) + (x — 2)

c) (3% —4) + (x - 4) d) (m*—m?+ 4m + 15) + (m? + 2m - 3)
e) (0 +3x% - 16x + 12) = (x - 2) f) (6a° + 4a° + 9a + 6) + (3a +2)

) (9x% - 3x% - 4x +2) + (x — 2/3) h) (4x° + 32) + (x +2)

i) (X —9x% + 26x — 24) = (x - 2) DEC+3x+2)+ (x-2)

2. Find the value of k such that when 2x3 + 9x? + kx — 15 is divided by x +5 the remainder is
zero.

3. When a given polynomial is divided by x — 3, its quotient is x* — 5x — 7 and its remainder is 5.
What is the original dividend polynomial?

3 _ _ 3 2 _
4. Find the quotient only; a) y -28y-41 b) 4x”~10x7 +6x -1
y+4 2X—5

Answers 1. a) (x-2)(x-1) + 3 b) (x-2)(3x+8) + 11 ¢) (x-4)(3x+12) + 44 d) (m*+2m-3)(m-3) + (13m+6)
e) (x=2)(x*+5x-6) or (x-2)(x+6)(x-1) f) (3a+2)(2a*+3) g) (x-2/3)(9x*+3x-2) + 2/3
h) (x+2)(4x%-8x+16) i) (x-2)(X-3)(x-4) j) (X-2)(-1)(x+1)(x+1) or =(x-2)(x+1)? 2. -8 3. x>-8x*+8x+26
4.a) y>-4y-12 b) 2x%+3
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