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Rational Expressions

+

* Arational expression 1s a quotient of
polynomials.

x—3 3x°+6x+7 3q
5x+1’ 2x—-6 ’4q%*-4qg-12

* Examples:

e Values that make the denominator zero are
excluded values and the rational expressions
are considered to be undefined at those values.




‘.L Simplifyig Rational Expressions

A rational expression 1s in simplest form when the
numerator and denominator have no common factors
except for 1.

* To simplify a rational expression, factor the numerator
and denominator and divide out any common factors.

* Find excluded values using original expression or
when original denominator is in factored form.

2x+2 ZM |
5x+5  5(x+1) X The excluded value is x = -1

 Example:



4 Finding Excluded Values

2ab(a—2)(b + 3)

Example:
3ab(a® — 4)

Completely factor the original denominator.

3ab(a? — 4)
= 3ab(a+ 2)(a— 2)

The excluded valuesarea = 0,2,and — 2and b = 0.



oL Simplifymg Rational Expressions

Simplify each rational expression, if possible. State the excluded value(s).

10  2¢5 285
a.z_xz _20X°X _Zoxox
=2 The excluded value is x = 0.
b. e The expression is already in simplest form.
2n +8 The excluded value isn = —4.
c Y ’ _ X 2uyey
8y(y—2) 2e2r2ex(y—2)

_ y
20y - 2) The excluded valuesarey = 0 and y = 2.




‘LSimplifying Rational Expressions

Simplify each rational expression, if possible. State the excluded value(s).

1-y* _(-»1+y)

d.

Difference of Two Squares Pattern

y—1 y—1
_ "1 -DA+Yy) Rewrite 1 - yas —-(y- 1)
y—1
= _191/;{3(1 +Y) Divide out the common factor.
=—y-1 Simplify.

The excluded value is y = 1.



On Your Own

Simplify the rational expression, if possible. State the excluded

value(s).
2b + 8 , _2a—6 5 2°— 62— 16
7b + 28 4a® — 12a g8 — 7

%?b:—zl —a=0,a=3 —Z-2,z2=38



‘LReal Life Application

The side length of the square clock is represented by the
expression x + 3 in. Write and simplify a rational
expression for the ratio of the perimeter to the area.

Perimeter  _ 4(x +3)
Area (xA43)(x + 3)

4
 (x+3)




