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A rational equation is an equation with at 
least one rational expression. For example:

The key to solving rational equations is to multiply through by 
the lowest common denominator (LCD). Then the equation can 
be solved using techniques for solving polynomial equations.

+ =  2

multiply by x(x + 4): x + 4 + 5x = 2x(x + 4)

collect all terms: 0 = 2x2 + 2x – 4 

6x + 4 = 2x2 + 8xexpand and simplify:

factor: 0 = (x + 2)(x – 1)

x = –2 or  x = 1

divide by 2: 0 = x2 + x – 2 

Rational equations
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Solving rational equations



5 of 11 © Boardworks 2013

and y2 = 3.

Checking solutions graphically

A graphing calculator can be used to plot each side of the 
equation separately to check the solutions.

Plot y1 = x/(4–x)+(2/x)

Use the “intersect” function on a 
graphing calculator to find the 
intersection of the two graphs.

The graphs intersect at the points 
where x = 2.78 and x = 0.72, 
which are the solutions.

Verify graphically that x
4 – x

+ 2
x

=  3

has solutions x = 2.78 and x = 0.72.
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Extraneous solutions

This is called an extraneous solution. It is important to check 
all of the “solutions” in the original equation.

Solve the equation                                                  .3
x – 3 = 4x2

(x – 3)(x + 3)
2x

x + 3
–

multiply by LCD: 3(x + 3) = 4x2 – 2x(x – 3)
expand: 3x + 9 = 4x2 – (2x2 – 6x)
simplify: 0 = 2x2 + 3x – 9

factor:
solve:

0 = (2x – 3)(x + 3)
x = –3 or x = 1.5

When x = –3, some of the denominators are zero. It is not a solution.

What happens when the solutions are 
substituted into the original equation?
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Practice
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Recycling application

In 2 minutes, a large conveyor belt can move one pallet of 
recycled cans. If this belt and a smaller belt are used, the 
same number of cans are moved in 1.5 minutes. How long 
would the small belt take to move the cans on its own?

To solve this problem, find the belts’ rates of work using:  

part of 
job done 

time spent 
working

rate of 
work =

The large conveyor belt’s rate is ½ pallet 
per minute.

If the small belt takes t minutes to move the 
pallet of cans, then in 1 minute it can move 1⁄t
the cans so its rate is 1⁄t .

.
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Recycling application

find the amount of work done by each belt:

write an equation relating the 
parts of the job done:

It takes the small belt 6 minutes to do the job alone.

multiply the equation by the LCD:

If together the belts move one pallet of cans in 1.5 minutes, 
find t, the time it takes for the small belt to move one pallet 
of cans.

solve:

+       = 13
4

3
2t

3t + 6 = 4t

t = 6
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Chemistry application

A chemist has 20 ounces of a 30% acid solution, but 
he wants the concentration to be 60%. How much pure 
acid must he add to make the new concentration?

use the formula: pure acid volume
total solution volume = final % concentration

write equation for the 
new concentration: = 0.6

x + 6
x + 20

solve:

x + 6 = 0.6(x + 20)

x + 6 = 0.6x + 12

x = 15

15 oz of pure acid needs to be added.

20(0.3) = 6ouncesfind initial volume of 
pure acid used:

multiply by LCD:

expand:
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Rearranging physics formulas
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