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Simplifying Rational Expressions
x3 —x

———— = Rational Expression,
x2—5x+6 P

= Not rational(Fractional)
Vx?+1
Cancellation Property

b 5 (iftb #0,c #0)
Example 1: Simplify

Example 2: Which of the following are rational expressions?

3x
x2—-1

(@)

vx+1

2x+3

(b)

x(x2-1)

O3

Example 3: Reduce each rational expression to lowest terms.

3x+9 . 5(x—3)(2x+1)
2_
£ES 10(x—3)2
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3y2—y—2
3y2+5y+2
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Multiplying and Dividing Rational Expressions

a c
If — and — are two rational expressions, then

b
a ¢ ac _
Ea=w ifb#0,d+0
a ¢ ad ad _
E_EZE Z:b_c lfb:/:O,C:/:O,d:/:O

Example 1: Perform the indicated multiplication and simplify:

x?4+2x—-3 3x+12
x2+8x+16 x-—1

Example 2: Perform the indicated division and simplify:

x—4 x*-3x-4
x2—4 x2+45x+6
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Example 3: Perform the multiplication or division and simplify.

3x+6 X
5x2 x2-4

x%242x-3 3-x
x2-2x—-3 3+x

t—3 t+3
t249 t2-9
2x+1 | 6x%—x-2
2x24+x—15 x+3
5x2—7x—6
o _2x%243x-5
15x2+14x+3
2x2+13x+20
xX%+x—-6 x%2-25

x2+4x-5 x24+2x—15
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Adding and Subtracting Rational Expressions with Equal Denominators

a c
If b and 5, are two rational expressions, then

a+c a
b b

a+c_ c_a—c
b b b b

iftb+#0

Example 1: Perform the indicated operations and simplify.

2x2—4+x+3 5
2x+5  2x+5 2

Example 2: Perform the indicated operations and simplify.
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Adding and Subtracting Rational Expressions with Unequal Denominators

a c
If — and — are two rational expressions, then

b
Qb a0
bTd- " bd | ’

a M i 0.d %0
b d_ bd ! ’

Example 3: Perform the indicated operations and simplify.

3+x
x—1 x+2

Example 4: Choose the statement that is not true. Assume b # 0,c # 0,and d #
0 as necessary.

ac _a
@3 = 5

a C a+c
(b)b+b_ b

a E_ad—bc
©F "2~ pa

a

» _ ac
(D¢ =—

= bd
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Example 5: Perform the addition or subtraction and simplify

° f+§ . X . 3
2 2 x—4 xX+6
1
1 ° __l_
e 14— 2 2
Y43 X xX“+x
2 3 4
1 ° __l_ —_
¢ —+ S+ 1 X
x x2 23 X x—1 X“—X
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1 1

x24+3x+2 x2-2x-3
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Compound (Complex) Fractions

Compound fraction:
Numerator or denominator, or both are fractional expressions

Example 1: Simplify:

IR
+
—_

—_
I
RIL

Example 2: Simplify the compound fractional expression.

1
1+— x—3 x+2
o X o A o4
1 5 o X—4 Xx+1
x x+3
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o x-— x"tyt
_+X x+ -1
v x (x+y)

4(x+2)"1-3
. 3(x+2)"1-1
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Avoiding Common Errors

Correct multiplication property

Common error with addition

(a-b)? = a?- b?

(a + b)? = a? + b?

Va-b=+/avb (a,b = 0)

Va¥Dh=va+b

va?-b?=a-b(a,b=0)

Ja?+bi=a+b

1 1_ 1 1+1_ 1

ab a-b a b a+b
ab a+b
Z—p = b
a a

al+bt=(a+b)?
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