3.8 Simplify Rational Expressions

p. 175 — 177



Rational expression
An expression that can be written as the ratio of two polynomials.

Excluded value

A number that makes a rational expression undefined.

Simplest form of a rational expression

A rational expression is in simplest form if the numerator and
denominator have no factors in common other than 1.



Find excluded values

Find the excluded values, If any, of the expression.
X 3x
a. "3 b'x2—16
Solution
a. The expression 4xx_ g Is undefined when
4Xx=8 = 0,0orx = 2 .The excluded valueis 2 .
b. The expression 5 3X is undefined when
, x< — 16
x?—16 =0,0or(x+4 ) x-4 )=0.

The solutions of the equation are -4 and 4 .
The excluded values are -4 and 4 .




3¢ xS Find excluded values
Find the excluded values, If any, of the expression.

c 1
"x2 42
c. The expression 1 is undefined when x*+2 = (0.
x2 4+ 2
The graph of y = x2 4+ 2 does not cross the x-axis _
So, the quadratic equation has o real roots . There

dare no excluded values




The excluded value is 0.

O9x + 1
2. —
x<—x—20
X2=x=-20=0

(x=5x+4)=0

Xx=5=0

X=5

X+4=0

X

—4

The excluded values are =4 and 5.



m Simplify expressions by dividing out monomials

Simplify the rational expression, if possible. State the
excluded values.

° 3 °
a. 1—8‘: = A X Divide out common factors.
GXx ﬁ ° Xo X
3 o
= x Simplify.
The excluded value is 0 .
2 _ Gexe(2x-1
b. 12x Ex = ( ) Factor nhumerator and
24x i
624X denominator.
by (2x-1) .
= Divide out
] °4 . )( common factors.
= 2X n L Simplify.

The excluded value is O . ..
\



" Bx + 3
5x +3=0
5x = =3

6x3

5'2x+4

eJexexeX
£ Zx +2)

3x3
(x +2)

X+2=0
= =2




m Simplify an expression by dividing out binomials

2 _
Simplify x2 T X 12. State the excluded values.
X< —5bx+ 6
Solution

x2+x—12 | X=3)(x+4)

Factor and divide

5 —
X= —5x+ 6 (x=3)(x - 2) out common factor.
(X +4) . .
= (x—2) Simplify.

The excluded values are 3 and 2 .

Y




Checkpoint Simplify the rational expression. State the
excluded values.

X2+ 7x+ 6
" x2 4+ 3x — 18

(X +6)(x +1)

(X + 6)(x — 3)

(x+1)

(x =3)
Xx—-—3=0 X+6=0
=3 X =-—6



Checkpoint Simplify the rational expression. State the
excluded values.

-2 =4) _x+2)x=2)
x2 4 Bx — 14 X+ 7Kx-2)

—(X + 2)
(X +7)

7.

X=2=0 X+7=0
X =2

Homework p. 163 2 - 18 even



