
Basic Algebra: Simplifying Complex Rational Expressions

Questions

1. Simplify
1
x + 1

y
1

xy

.

2. Simplify
8
x −

2
3x

2
3 + 5

x

.

3. Simplify
1− 36

x2

1− 6
x

.

4. Simplify
x + 4

x
x2+3
4x

.

5. Simplify
y

y+1 + 1
2y+1
y−1

.

6. For what values of x is
5

x−2
6
x + 1

not defined?
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Basic Algebra: Simplifying Complex Rational Expressions

Solutions

1.

1
x + 1

y
1

xy

=
y
xy + x

xy
1

xy

common denominator

=

(
y+x
xy

)
(

1
xy

)
=

(
y + x

xy

) (xy

1

)
invert and multiply

=
(y + x)(xy)

(xy)(1)
simplify

=
(y + x)���(xy)

���(xy)(1)
simplify

= y + x, and xy 6= 0

2.

8
x −

2
3x

2
3 + 5

x

=
24
3x −

2
3x

2x
3x + 15

3x

common denominators

=
24−2
3x

2x+15
3x

=

(
22
3x

)(
2x+15

3x

)
=

22
3x

· 3x

2x + 15

=
(22)���(3x)

�
��(3x)(2x + 15)

=
22

2x + 15
and 3x 6= 0

3.

1− 36
x2

1− 6
x

=
x2

x2 − 36
x2

x
x −

6
x

=

(
x2−36

x2

)
(

x−6
x

)
=

x2 − 36
x2

· x

x− 6

=
(x2 − 36)(x)
(x2)(x− 6)

= ����(x− 6)(x + 6)��(x)

(x�2)����(x− 6)

=
x + 6

x
and x + 6 6= 0, x 6= 0
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4.

x + 4
x

x2+3
4x

=
x2

x + 4
x

x2+3
4x

=

(
x2+4

x

)
(

x2+3
4x

)
=

(
x2 + 4

x

)
·
(

4x

x2 + 3

)
=

(x2 + 4)(4�x)

�x(x2 + 3)

=
4(x2 + 4)
x2 + 3

and x 6= 0

5.

y
y+1 + 1

2y+1
y−1

=
y

y+1 + y+1
y+1

2y+1
y−1

=

(
y+y+1

y+1

)
(

2y+1
y−1

)
=

(
2y + 1
y + 1

)
·
(

y − 1
2y + 1

)
= ����(2y + 1)(y − 1)

(y + 1)����(2y + 1)

=
y − 1
y + 1

and 2y + 1 6= 0

6. No denominator in the expression can equal zero. There are three denominators in the expression.

5
x−2

6
x + 1

⇒ x− 2 6= 0 ⇒ x 6= 2

5
x−2

6
x + 1

⇒ x 6= 0

5
x−2

6
x + 1

⇒ 6
x

+ 1 6= 0 ⇒ x 6= −6
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