3.9 Multiply and Divide
Rational Expressions



m Multiply rational expressions involving polynomials

2 _
Find the product X . 4“'.
5x2 — 6x — 8 7x2
X o 2x2 — 4x
5x2 — 6x — 8 7x3
X(2x2 — 4x)
= Multiply numerators and
(5x% = 6x — 8)(7x?) denominators.
2,2 (x A2
= (/ ) Factor and divide out
7X(5x + 4)(x #2) common factors.
2 . .
= "7(6x + ) Simplify.




m Multiply a rational expression by a polynomial

4x
Find the product e (X — 4).
P X2 — x —12 ( )
4x
+(x—4
x2 —x—12 ( )
4x X—4
= . Rewrite polynomial as
X< —x—12 1 a fraction.
Ax(X — 4)
= Multiply numerators and
X2=X=12 denominators.
Ax (£ 4)
— Factor and divide out
(X + 3)(x~%) common factor.
- 4X Simplify.
X+ 3



1.

x2—5x+4

2x2+2 (X =5x+4)(2x* +2)

3x2 — 12x

X+ ex =7 T (3x2 _12%)(x2 +6X—T)

_ AR HD) 2(x2+1)
BXEe=T) (X + )1~ 3x(x+7)




, 2x x4 8) _ (2x)(x+8)

x2 + Bx — 24 X° +5x — 24

(2008
(x—3)(x+8F




m Divide rational expressions involving polynomials

x2 + Bx — 24

Find the quotient

Solution

x2+5x—24 . x2-09
x2 +9x + 8 6x — 18

x2 4+ 5x —24 |Ox-18
x2 +9x + 8 %2 — 9

(x? + 5x — 24)(6x — 18)

(X% + 9x + 8)(x?—9)

x2 -9

(%< 3)(x*8)(6)(x — 3)

(x + 1)(xB)(x + 3)(x~3)

2
= 7(bx+4)

x2+9x+8  6x—18

Multiply by

multiplicative inverse.

Multiply numerators
and denominators.

Factor and divide out
common factors.

Simplify.



Divide a rational expression by a polynomial

_ x2-25 ., |[X—-5
T ox=3 "7 ]

_x2-25 | 1
~ x-—3

X2 =25
(X =3)(X =95)

_ | (x+5) (=5

(X = 3)(x=>9)

X +5
X =3

2 _

Find the quotient X7 =25
x—3

Solution

x2 — 25

ﬁ s ':x 5)

= {x — 5B).

Rewrite polynomial as fraction.

Multiply by multiplicative inverse.

Multiply numerators and
denominators.

Factor and divide out common
factor.

Simplify.



x2+2x—15 | x2—4 X*+2x—-15 7x-14
2 _ - -~ = ®
x2+4x -6 Ix—14 X°+4x-5 x*—4

_ ) (x-3)(N(x~=2)

3.

(3B (X =D (X +2)(%=2)

_ I(x=3)
C(x=1)(x+2)




X2+ 8+ 7

x2 —1

= (x+7)

- x2+8x+7. 1

x° -1 X+ 7

_ (7))
D) (X 1) =T7)

1
X—-1



