Simplifying Rational Expressions
Look for: one fraction, only multiplication and division.
1. Factor if needed (often not needed).
2. Align numbers with numbers.
3. Align variables with like variables.
4. Cancel any common factors (numbers).
5. Cancel any common factors (variables).

Example 1 (no factoring):

Rearrange so that numbers are Cancel any
aligned with numbers, common numbers.
variables with variables

BTy _ L4
6xy* y 3y

Cancel any
common variables.

Example 2 (no factoring):

Rearrange so that numbers
are aligned with numbers,
variables with variables.

Cancel any
common numbers.

Cancel any
common variables.
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Multiplying Rational Expressions
Look for: multiple fractions connected by a multiplication sign.
1. Factor as much as possible.
2. Align numbers with numbers.
3. Align variables with like variables.
4. Cancel any common factors (numbers).
5. Cancel any common factors (variables).

Example (without factoring):

Rearrange so that numbers are Cancel any
aligned with numbers, common numbers.
variables with variables

a 3ea 3 a 1 1

— @ — _=1._=_

3 4a 3ed4a 3 4a 4 4
Cancel any

common variables.

Example (with factoring):
Rearrange so that numbers

Factor wherever are aligned with numbers,
possible. variables with variables.

x*-1_ 6x° _ (x=D(x+ 6x° x+1 x—1
3X 4x + 4 3X 4(x+1) 3- x+1 1
_ 1 ox _(x=1) x(x-1) /@i G’N

2 1 1 2 Cancel any Cancel any
common numbers. common variables.
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Dividing Rational Expressions
Look for: multiple fractions connected by a divide sign or a fractional divide.
1. Factor as much as possible. Invert and multiply.
2. Align numbers with numbers.
3. Align variables with like variables.
4. Cancel any common factors (numbers).
5. Cancel any common factors (variables).

Example (without factoring and with divide sign):

Rearrange so that numbers are Cancel any
align6d with numbers common numbers.
variables with varlables

Invert and multlply @\

3ab® 6a’h® 3ab®’ 5 ab2 B
4 5 4 6alb’ 4-6 a b3 ab 8ab
Cancel any

common variables.

Example (with factoring and with fractional divide):
Rearrange so that numbers

Factor Whereve_r possible. are aligned with numbers, Cancel any
Invert and multiply. . . )
variables with variables. common numbers.

ONNG6 OFw

3x_ _ (X+DA\ 6x° 67 (x° (x+1)_§
4X+4 3X (x+1) 3e4{ x A\ x+1)72
©

Cancel any
common variables.
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Dividing Rational Expressions (Distributed Division)
Look for: one fraction, multiple terms in denominator, single term in
numerator.
1. Divide each term in the numerator by the term in the bottom.
2. Simplify each fraction as in “Simplifying Rational Expressions” above.
Example (distributed division):
Separate into three fractions

@ by distributina the division.

2 2
2x*y+4xy—8y _2x°y 4Axy 8y _ ., 4
2Xy 2Xy  2Xy 2xy X

)

Simplify each fraction.

Dividing Rational Expressions (Long Division)
Look for: one fraction, multiple terms in denominator, multiple terms in

numerator.

1. Divide highest power of numerator by highest power of denominator.

2. Multiply and subtract.

3. Repeat until the remainder has a smaller power than the denominator. Then,

add the remainder in fraction form (_‘emainder y
denominator
Divide highest power of Divide highest power of
numerator into highest power of numerator into highest power of
denominator. denominator.

X2 —2X+4 X X=3
1 — X+1)x% —2x+4 x+1>x2—2x+4

X+ (X2 + X) —(x? + X)
3x+4 —3Xx+4
_(-3x-3)

v
X—3+—— 7
X+1 @ Repeat until remainder has smaller
— X _|_:|_> X% —2x+4 power than denominator. Then,

add remainder in fraction form.
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Adding/Subtracting Rational Expressions
1. Find the least common denominator (LCD).
2. Multiple each fraction by 1 (in a form that converts each denominator into the
LCD).
3. Add or subtract the numerators, keeping the LCD in the denominator.
Example (variables in numerator):

LCD = 6. Each denominator Multiply by 1 to convert to LCD.

divides 6 evenly. / Add or subtract numerators.
2X ﬁ_i 2 Q+ 35_5 4X %__@x 5

3 2 6 2)3 3)2 6 6 6 6

Example (variables in denominator):

LCD = 6x. Each denominator Multiply by 1 to convert to LCD.
. Add or subtract numerators.
divides 6x evenly

D o\ ON

3,2 1 (3)3 (2)2 (x)1_9 4 x 13-X
2X 3x 6 3)2x 2 )3X X6 6X 6X 06X 6X

Solving Rational Expressions
1. Find the least common denominator (LCD).
2. Multiple each fraction by 1 (in a form that converts each denominator into the
LCD).
3. Multiply by the LCD to cancel all denominators.
4. Solve for the variable.

3 5 1
Example (variables indenominator):2 Ix 8

LCD = 8x. Each denominator Multiply by 1 to convert to LCD.

divides 8x evenly. Multiply by the LCD.

12 10 _11x

—_ :
8 8x 8x 8X solve for
/ the variable.
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