Name Class Date

8' 4 Reteaching

Rational Expressions

Simplest form of a rational expression means the numerator and the denominator
have no factors in common. You may have to restrict certain values of the variable(s)
when you write in simplest form, because division by zero is undefined.

Problem
6x3y2 + 6x2y2 - 12xy2
3x%y° — 1298

restrictions on the variables.

What is the expression written in simplest form? State any

6xy%(x* + x — 2)
W )

Factor 6xy2 out of the numerator and 3y? out of the denominator.

6xy*(x + 2)(x — 1)
33(x + 2)(x — 2)

Factor (x2 + x — 2) and (x2 — 4).

2-3-x-¢-Po+x - 1)
@-y-7 PNe+72(x — 2)

Divide out the common factors.

x — 1) Write the remaining factors
yx —2) g '
Look at the original expression. Look at the simplified expression.

6xy2(x +2)(x— 1),

is undefined if 2x{x = 1)

isundefined if

33(x + 2)(x — 2) y(x — 2)
3 =0,x +2=0,orx — 2 = 0. y=0orx—2=0.
So,y #0,x # —2,and x # 2. So, y # 0 and x # 2.
: coL2xx — 1)
In simplest form, the expression is m, wherey # 0, x # —2,and x # 2.
Exercises
Simplify each rational expression. State any restrictions on the variable.
¥+ x x+1, ¥ —5x _x .
“ 21 2y m,Xi-Z,O 2_x2_25X+5,x¢i5

x* + 3x — 18 x— 42 — 36 4x - 12,

3
3. ;X # +6 ) s X # =3, -7
x2—36 X6 ¥+ 10x+21 *¥+7
5 3x* — 12 3x=6., 4 _5 3 6x2—9 X=3., 4 _3
X2 —x—6 X3 ! *2x+6 2 '
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Name Class Date

8_ 4 Reteaching (continved)

Rational Expressions

To find the quotient % = g, multiply by the reciprocal of the divisor. Invert the

divisor and then multiply:% + g = % . %l = %.

To divide any rational expression by a second rational expression, follow this pattern.

Problem

. . xX* —2x — 35 7x — 49
Wh h n =
atist equotle t 2x3 — 3x2 4x3 ~or

, written in simplest form? State any

restrictions on the variable.

Step 1 Invert the divisor, which is the second expression.

Reciprocal of -%-—49 is 40 — 9x
procalof {50 " Dis 7=

Step 2 Write the quotient as one rational expression.

2 —2x—35 . 7x—49 _ x*—2x—35 48 — 9x _ (& — 2x — 35)(4x° — 9x)

23 — 32 43 —9x 23 — 32 7x — 49 (2x® — 3x%)(7x — 49)

Step 3 Factor each polynomial in the numerator and denominator.

(x> — 2x — 35)(4x® — 9x) _ [(x — 7)(x + 5)][x(2x + 3)(2x — 3)]
(263 — 3x2)(7x — 49) [22(2x — 3)][7(x — 7)]

Step 4 Divide out the common factors and simplify.

[6—T7)(x + 5)][#(2x + 3)2¥—="3]] _ (x + 5)(2x + 3) _ 24 + 13x + 15
[(x + £)2e—3]][7—T]] 7x 7x

Therefore ©-= 28 =35 . 7x =49 _ 26 + 13x + 15
T2 = 3P 4x3 — 9x 7x

, where x # 0, i%, 7.

Exercises

Divide. State any restrictions on the variables.

3x + 12 . x> + 8x + 16 3x — 12,
"ox—8 kX —8x+16 X T8

2x> — 16x . _ 2x
¥ —9x+8 5 — 5

X £ X4 8.

5 x#0,1,8

2x —10 . x—5 s,
"3x — 21 © 4x — 28 3

4x — 16 . x> —2x — 8 3,

9 4x i 3x +6 X'

xX#+5,7 10 x#+-2,04
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