Lesson 1.23 - Solving Rational Equations

Learning Objectives: SWBAT
1. Solve Rational Equations
2. Check for and identify any extraneous solutions

* The process of solving rational equations is similar to other equations we have
solved. We just need to remember all of the basic rules of solving equations

> Ultimately, we want to find solve for x (or whatever variable is in the
problem)

> |n the process of solving, whatever we do to one side of the equals sign we
do to the other side of the equals sign (keeping balance)

> The process of solving involves undoing the operation that is in front of us
(for example, if we see division, we undo it by multiplying)We need to
remember order of operations (PEMDAS)

« The "wrinkle" with rational equations is that we need to remember rules of
operating with fractions (things such as common denominators when adding/
subtracting and multiplying by a reciprocal to "get rid of" the fraction all together

« The first step for solving these is often to "get rid of' the denominator because it
is easier to work numbers that are not fractions

« There will also be times when the process will lead us to creating two ratios that
are equal to each other. In these situations, we need to remember the rule
"cross multiply" to solve:

Example 1: Solve the following Ratio:
v 1(Q cross multiply

—=— amem==> 2V =120 ------> Vv =60

12 2
« The same idea can be applied to rational expressions that equal to each other
Example 2: Solve the following ratio

> cross multiply
g:g; - gig mmmmm=D> (x#5)(xH1) = (x+7)(x+8)

FOIL Solve for x Simpliy ;-
------ > X2+ 6x 45 = X2 + 15X +56 ==m===> Ox =51 -->x =-51/9 =~ "~

« Sometimes there will be more than one solution to an equation

Example 3:  Solve * = ' |
X=-6 x-4

CHECK
Let x=2. Let x= 3.
SOLUTION x(x—4) = 1{(x=6) - S . ;_,L
X=-6 x—4 Xx=6 X = 4
X¥—-4x=x-6 g =] i 5
) - .t—(\;:-- .{- ;.‘-‘
L=5x+6=0 | : ' o :
-3 =—3 True -1 ==1 True
(x=-2)x=3)=0 2 2

c=2 £ r= 3 -
X=& OF X=. The solutions are 2 and 3.
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Sometimes solving a rational equation introduces extraneous solutions. An
extraneous solution is a solution to a resulting equation that is not a solution

to the original equation. Therefore, it is important to check your answers, as
shown in Example 3.

Example 4: X _ .2 __18
P Solve =23+ z+3=7-3
SOLUTION Multiply each side of the equation by the LCD, (x=3)(x+ 3), or X’ - 9.

X 2= _ 18 ) .
.1‘-3+_t+3‘x:_9»Wh€l’€A¢3and,\¢ 3

(x+3)(x-3)+ %(.\'4- 3)(x-3) = %(n 3)(x-3)

x(x+3)+2x(x-3)=18
X+3x+ 207 -6x=18
I -3x-18=0
IxX=-x-6)=0
3(x=3)x+2)=0
x=3 or x=-2

X
x-3

CHECK

Since x = 3 is an excluded value of x in the original equation, it is an
extraneous solution. Check x = -2.

-3 x+3 B-9
-3 2(=2 . 18
= T, e gl Erar
33 _-l8
55 =t True
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Practice: Solve each equation. Remember to check for extraneous solutions.
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Practice: Solve each equation. Remember to check for extraneous solutions.

v+2 Tv-42
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v—4 v—4

1) 1=

xt-5x-24 _x-6

13) 1+
3x 3x
15) n+5=l+ 6
n+8 n+1
1 x+7
17 = -1
)xz—Sx x
+5 1 -6
19) P _ P

p'+p pi+p p+l

iy =4l
S5r r
1 x—1
14) 1= -
) x4+ 2x x
r+5 1
16 -1=
)rz—?.r rP=2r
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18) L= 1=
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20) = +—

n* +57° n+S n



