Advanced Algebra with Trig, Glawe Name: P:
8.4 Simplify and Multiply Rational Expressions Notes

A rational expression is in simplified form if its numerator and denominator have no common factors (other than
+ 1). To simplify a rational expression, apply the following property.

Simplifying Rational Expressions:

Let g, b, and c be expressions with b # 0 and ¢ # 0. Then the following property applies.

ac
Property be
c

SRS

Divide out the common factor c.

15 3-5
Examples 1) s 135 13 Divide out the common factor of 5.
4(x+3) 4

2) (x=5)(x+3)  x-5

Divide out the common factor of x + 3.

Simplifying a rational expression usually requires two steps. First, factor the numerator and denominator. Then,
divide out any factors that are common to both the numerator and denominator.
Here is an example:

x2+7x x(x+7) x+7

x2 XX X

Notice that you can divide out common factors in the second expression above. However, you cannot divide out
like terms in the third expression.

Remember: EVERY TIME YOU DO THIS:
A KITTEN DIES.
. x%2-2x-15
Simplify 79
x%-2x-15
2 = Factor numerator and denominator.
x“—=9

= Divide out common factor.

= Simplified form

Simplify the following expressions, if possible.

2(x+1) 5 40x+20 4
(x+1)(x+3) 10x+30 x(x+2)



x+4 x%-2x-3 2x2+10x
x2-16 x2-x-6 3x2+16x+5

4)

Multiplying Rational Expressions:

The rule for multiplying rational expressions is the same as the rule for multiplying numerical fractions: multiply
numerators, multiply denominators, and write new fraction in simplified form.

Leta, b, ¢, and d be expressions with b # 0 and d # 0.

Property =~ —:— = — Simplify — if possibl
roperty > 1 ba implify - if possible.
5x%  6xy3 30x3y3 10-3-x-x2-y3 3x?
Example . = 3 — 3 =
2xy 10y 20xy 10-2-x-y 2
1) Multipl 2 2+3x+9
uitl : "X X
) Multiply: 53— ( )
x+2
3_57 "(x?2+3x+9) = Write polynomial as a rational expression.
x —

= Factor denominator.

= Divide out common factor.

= Simplified form

3x—3x%2 x%2+x-20

2) Multiply: .
) Py x2+4x-5 3x
3x—3%x%  x2+4x-20 3x(1—-x) (x+5)(x—4)
. = ' Factor numerators and denominators.
X%2+4x-5 3x (x—1)(x+5) 3x

_ 3x(1-x)(x+5)(x—4)
T (x=1)(x+5)(3x)

Multiply numerators and denominators.

= PO DS rite 1 — xas (<1 — 1),
(x—1)(x+5)(3x)

3x(—DE—H+53(x—4)

= Divide out common factors.

D +533E3%)
=—-1(x —4) Simplify.

=—x+4 Multiply.



