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Chapter 6 Rational Expressions and Equations

6.1 Rational Expressions

Warm Up

Factor fully.
a) ¥’ —4x+3 b)x’ —x-12 €) 2v' - 8x— 10

- (¢-3)(x—) = (ADEH) = gty @S5

Any algebraic expression that can be written as the quotient of two polynomials is called a
rational expression. (a fraction))

Nv
DE

A rational expression cannot contain roots of variables, or variables as exponents.

OJ=< 2*
Rational expressions are not defined for values of the variable that make the denominator 0.
These values are called non-permissible values. (N vD

- Yoy Can't dwide by zero

Example 1: Determine the non-permissible values for each rational expression.

3mn a’—5a
a. —_— b.
2m a-3
Am #+0 a-3 ¥o
a 2
O
m ¥ a+ 3

¥ Find NPV before Smplifying ¥
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Chapter 6 Rational Expressions and Equations

X S5x
X +1 x?-3x-4

x*_3x-4 ¥0

(+1) (=YD #0

x# -\ x#4

Equivalent Rational Expressions

To write an equivalent form of a rational expression, multiply or divide the numerator and

denominator by the same monomial or binomial. When stating that rational expressions are

equivalent, the values of the variable for which the expressions are undefined must be identified.
(e Anding equivalent Hractions.)

Example 2: Use multiplication and division to write two equivalent forms of the rational expression

NPV (x+35)(x-1) x5 (ﬁ«‘slx-‘) = Cx~\
2 (x-1) #0 2x-1) xS 2 (x-t) = 2V
x—1 #0 - S(XASD (x-\D ~ ~+S

X#) o (x-\D - 2

I€ gou moltiply by (x4 o oncthec variable
Simplifying Rational Expressions NPV Choangts <«

A rational expression can be reduced to lower terms by dividing the numerator and denominator

by a common factor.

- It is imperative that we factor first if possible!

A rational expression is in simplest form (or lowest terms) when the numerator and denominator
have no common factors other than 1.

It 1s important to remember the rules of cancelling out fractions:

Does/f;fz—m???? Whit abou] - does it-equal s — 8=—3 ?
No. Carnmst canted 2x
To Conel | Makr Sure ‘erms are

b'er\f\ﬂ moulti PV\'C o -
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Chapter 6 Rational Expressions and Equations

Remember: ¢ Tactoc HArst.
e Sta-te restrictvens

e Cance\ ‘erms (onlj ones be,'.n% mUH‘aP\'veo\ H\UB

Example 3: Write each rational expression in simplest form.

% 7 b, 3x1?+4x NP‘/
X _':} v
- (3 +8) x¥o
N \/ - -_—
! >4 I
5x
X ¥0O _ et
q—
“ x:; fg; : ¢ 3 \»35__9:2— 5
| o NPV
Factsr It = (5*1)5“'1') ) 2x*-qx-S #0
NPV = MOUH) &*‘3 (x-5) (x+D) (2-S) #0
(x46) (py‘./f
- / 2x+!1#o
x*-3b#0 S = (-\)%)(5"*) s L$5
- 1) C D) 2
x4 3h T Rx+) 375/ \\ |
xF = (154D
(2% 4+\)
-_ - S-X
2x+ )
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