Math 1300 Section 5.5 Notes

5.5 Rational Equations

Definition: Equations that contain at least one rationalesgion are calledational equations.
LCD stands for the “Least common denominator”.

Solving rational equations

In this section, we will be solving rational equais. You'll know that you're doing one of these
types of problems because the instructions thatelilyou to “solve forx,” or just to “solve.”

To solve these types of equations, what yostigposed to do is to get a common denominator
and one fraction on each side of the equal sigadiyg the steps from section 5.3. Then once
there’s only one fraction on either side of theadaign, you multiply by the least common
denominator of either side and simplify. Then golve forx using the algebra we learned
earlier this semester.

Here’s an example:

=1.

X =

6
Solve m"'
6[X +](x+4):} 7x+4 _1
(x+4(X) x(x+4) 1 x(x+4) 1
x(x+4)D7x+4 :x(x+4)E_1F
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(1) Get a single fraction on both sides of “=":

(2) Multiply by LCD of both denominators and simplify:

(3) Solve using algebra: X 4 =XC + 4x
X¥-X-4=0
x—-4)K+1)=0
X—4=0o0x+1=0,
sox=4,orx=-1

This is the longer, tediousficial process to solve rational equations. There waer method,
though. You don’t have to do quite so many stepsotve these equations. The trick is to find
the LCD of all the fractions in the problem (if epe of your problem isn’t a fraction, make it
into one by putting it over 1), and then multiplseey piece of the problem by that LCD,
simplify and solve. What makes this better? Yettg skip step (1) in the process above.

Here’s the same problem from before, but now ugiegrick: % + % =1
(1) Find LCD of both sides of problenx(x + 4)(1) =x(x + 4)
x(x1+4) E 6 . X(x+4) E-11: _ X(x+4) Dl

2) Multiply each piece by the LCD & simplify:
2) ply p y plify oy T 5 e

(3) Rewrite and solve using algebrax 6x + 4 =X + 4x
X + 4 =X + 4X
X¥-X-4=0
x—4)k+1)=0
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X—4=0o0x+1=0,
sox=4,orx=-1

See? You do easier steps, but you get the sameensSince it's easier to do this second
method, we’ll be doing that method to solve thgpes of problems.

Extraneous Solutions
There’s one last thing that you have to check lgeyoiu’'re done with the problem.

Definition: A restriction on a rational expression is the value that wouddékerthe denominator
equal to zero.

Definition: An extraneous solution is a value that is obtained from solving an equmathat
does not satisfy the original equation.

You have to check that the solutions you get dimcliude any numbers that are the restrictions
on the rational expressions in the problem. Hema'sxample of why you need to check:
6 _ X 3

2%-6 x-3 2

(1) Find the LCD of both sides of the problemx 2(3)
2(x—=3) E 6  _2(x-3 X _2(x-3) B'é
2(x—3) 1 X-3 1 2
(3) Rewrite and solve using algebra: 62X -9
6=%x-9
X=3

(2) Multiply each piece by LCD & simplify:

So, it looks like the answer should be 3, but @keok at what the restrictions are for this
formula. On the left-hand side of the equal sigptjce that you havex2- 6. If you plug the
solution into the left-hand side, you’ll have aaér the denominator. You can’t have the solu-
tion to the problem make the denominator of antheffractions equal to zero. So we say that
this problem hago solution or anextraneous solution at x = 3. Once you finish solving the
problem, just check that the solution you've gottieesn’'t make any of the denominators equal
to zero when you plug in the number(s).
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Examples:
1. Solve x=2 ==2
2Xx+4
2. Solve: 2)(;5 =1
X< +4x+1
3. Solve: 2 +§ = E
3 6 3
4. Solve: —+i=6
8 x+1
5. Solve: 1 +£ =-1
5x  9x
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6. Solve: 4-

< | N
N

7. Solve: 3 _ 6 . 24

Xx—4 x+4 x2-16

8. Solve: 3 —9: 2
X+4 7 x+4

9. Solve: £2+ﬂ =1

X X

10. Solve: 5 + 4 1

X+2 X-5 x2-3x-10




