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Lesson 2 Rational Expressions

A rational expression is a fancy word for algebra in fractions, or fractions with numbers, and letters for unknowns and

variables. The same rules or concepts that apply to fractions apply to rational expressions, except that if there is a letter in

the denominator, it cannot be equal to zero. In the fraction X/A, you would say, A * O.Let's review the two key concepts of

fractions.

Concept #1 You can only compare or combine (add or subtract) two fractions that are the same kind or value, i.e. that

have the same denominator.

Concept #2 Multiplying or dividing by 1 does not change the value of a fraction.

It is tricky when there is more than one symbol in the numerator and/or denominator. Remembering that the

denominator tells what kind or what value, and the numerator tells how many, is helpful at this juncture.

Example 1 ~+X= X+2
5 5 5

The converse is also true. X+2 = ~+X
555

Since they are the same kind or value, or have the same denominator, they can be combined. But numbers and letters are

not the same kind so we have to leave X + 2 as it is.

Example 2

_3_oF~+1
X+1 X 1

You cannot separate X + 1 in
the denominator since this is
one value.

You can combine the following
fractions because they have the
same denominator.

_3_= _1_+ _2_
X+1 X+1 X+1

Let's replace X with 7 in both of the examples to verify our conclusions.

3 2 1 3 2
--oF -+ -~ -oF 1-
7+1 7 1 8 7

3 1 2 3 1 2--= --+ --~ -=-+-
7+1 7+1 7+1 8 8 8

Our conclusions were correct. But when in doubt. replace variables with numbers to see if it makes sense. So, we

learned that we need to treat X+1 as a single factor. ~sing parentheses is a big help in keeping this concept straight. The

rule of thumb is that numbers or variables in the numerator may be separated, because the numerator tells how many. The

factor in the denominator must maintain its integrity, because it tells what kind. Here are examples for more clarification.

Example3

Example 4

Example 5

Example 6

Example 7

Example 8

Example 9

X2 +3X+ 7
X2 +4X+3

X2 + 3X I 7
X2+4X+3 X2+4X+3 X2+4X+3

Correct

X2 +3X+ 7

X2 +4X+3
X2 + 3X +?... Incorrect
X2 4X 3

5 3 1 1
X-5 = X-5 + X-5 + X-5 Correct

5 7 2
X-5 = x-'5 Incorrect

Correct

Correct

4X
2
-X 4X

2
_ X = 4X .2..=4X-1 or 4X~ -X ~4X-1) =4X-1

X X X 1 1
Both are correct

~-- - - ~~ ~~~~- ~
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Example 10

2 +2 =
X+1 X

2
X+1

+~
X2)

This is not acceptable. You may multiply the numerator and denominator

by 1, but you can't add 1 to each of them without changing the nature of

the problem. Replace X with a number to verify this.

Example 11

2 3-- +-=
(X+1) (X)

2(X) 3(X+ 1) 2(X)+3(X+ 1)+ ----:.-~ = =
(X+1)(X) (X)(X+1) (X)(X+1)

This is the correct way to
add rational expressions.
It is the same as finding
the common
denominator like we do
when we are adding
simple fractions with
different denominators.

5X+3
(X)(X+1 )

Practice Problems

Simplify by factoring first, then canceling if possible.

1) 3X2+X
X =

3) 25Y-15 =5

Practice Problems

Rnd the same denominator and add.

5) 2 + 3X =X+1 X-1

7) --L +2- =X 7

Solutions

1) 3X2+X X(3X+1)
3X+1= =X X

2) YX+Y2X .YX(1+Y)
1+Y= =YX YX

3) 25Y-15 5(5Y-3)
5Y-3= =

5 5

yx+y2X
YX

2) =

4) 16X2+24X =8X

6) 3 2 =Y X

8) .::L + 4Y =X X+2

4) 16X2+24X 8X(2X+3)
2X+3= =8X 8X

5) -2... + 3X = 2(X-1 ) + 3X(X+1) 2X-2+3X2+3X 3X2+5X-2= =X+1 X-1 (X+1)(X-1) (X-1)(X+1) (X-1)(X+1) (X-1)(X+1)

6) 3 2 3X 2Y 3X-2Y= =Y X YX xv YX

7) ...±. +2- = .aa, + 5X = 28+5X
X 7 7X 7X 7X

8) .:L + 4Y Y(X+2) 4YX_ 4YX+YX+2Y 5YX+2Y= X(X+2) +X(X+2) - =X X+2 X(X+2) X(X+2)
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