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Simplifying Rational Expressions

A rational expression is a fraction made up of polynomials in the numerator and denominator. It could

be as simple as —, or as complicated as something like
X

5 3x*—25x2+17
x3—4x2+7x—-12

In order to write a rational expression in simplest form, both the numerator and denominator should be
factored. Then common factors may be divided (canceled) out. This is the same process that is used to
simplify fractions of numbers:

1.

2.

3.

4.

The original fraction: —
70

32.7

Numerator and denominator are written as products of prime factors:

32.7

Any common factor divided by itself is equal to 1, so they can be eliminated: ey

9
The remaining prime factors are multiplied to write the reduced or simplified form: To

A similar process reduces a rational expression to simplest form.

1.

5.

X2411x+24

Both numerator and denominator are polynomials written in standard form: 2_g
x —

(x+3)(x+8)

Rewrite both in factored form:
(x+3)(x-3)

(x+3)(x+8)
(x+3)(x-3)

The reduced form is equivalent to the original rational expression, except in the case of x = —3.
In the original expression, if x = —3, the denominator would be 0, so the fraction will not be a

(x+8)
3’ X+ —3

Expression, if x = —3, the denominator would be 0, so the fraction will not be a real number.

Eliminate any factor that appears in both numerator and denominator:

real number:

Find more examples and practice problems at Simplifying Rational Expressions.*

Then simplify:

3x—-21
x2—6x—7

*This link takes the reader to OpenStax Elementary Algebra, which is published under a Creative Commons Attribution License
4.0. Download for free at cnx.org/contents/0889907c-f0ef-496a-bcb8-2a5bb121717f@8.17

Central Lakes College is committed to legal affirmative action, equal opportunity, access and diversity providing equal access to
education for all students. Students who have a disability, or believe they may have a disability, are invited to contact the
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