Section 8 - 5: Solving Rational Equations

Solving Equations with Fractions

In section 2—3 we solved equations that had fractions with whole numbers in the denominators. In that
section we solved the equations by first using the multiplication property of equality to multiply every
term in an equation by the Least Common Denominator. When we multiply each term by the
LCD the resulting equation will not have any fractions in it.

Example

4_x+ i: 13_(); multiply all 3 terms by 10

5 2

10)4x (10)3 _(10]3¢

1)5 1 )2 1 )10
8x+15=3x subtract 3x from both sides
—3x —3x

5x+15=0 subtract 15 from both sides

5x —15
S_X: —— (divide both sides by 5)
x=-3

Solving Rational Equations

All of the Rational Equations in this section will have some denominators that contain polynomials.

1 x—5 x+5 1 x-5 x+5

6 3x 4x x(x-1) T x x—1

When we solve the rational equations in this section we will use the same method as before. We start
by multiplying every term in an equation by the Least Common Denominator. The difference in
this section is that the LCD will not be a whole number as it was in section 2-3.

x—4 5 2 x + -4
2(x+2) 4 3x 6 (x+4)
The LCD is 4(x +2) The LCD is 6x(x+4)
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How to solve a Rational Equation

1. Factor each denominator if possible.

2. Find the LCD for all the denominators.

3. Multiply every term in the equation by the LCD. The denominator of each term will be canceled
out in this process. This will leave you with an equation without fractions.

4. Solve the equation for the variable.

5. Check your solution. Plug the value for x into the expression in place of the variable. If a solution
makes any of the denominators of the original rational equation equal to zero then that solution

cannot be used and there is no solution or &.

Example 1

Solve for x

3
2x

N~

2
—+
3x
the LCD is 6.x so

mutiply each term of
the equation by 6x

6x[ 2 1 3 }
—_—t —_— =
3x 6 2x

x=5

(5 does not cause a 0 in the denominator so)

x=5
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Example 2

Solve for x

I
—_

ENE
(O]
<

1
6x
the LCDis 12x so

mutiply each term of

the equation by 12x

12x[1 1 —1}
6x 4 3x

12x 1 12x 1 12x -1
[ )

6x 4 3x

12%2¢ 1 12x 1 12%x <1
o — — o — — o —

b6x 4 3x

2-3x=-4
-3x=-6
x=2

(2 does not cause a 0 in the denominator so)
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Example 3

Solve for x
x—4 1 3
+ —_—= —
3x 2 4x
the LCDis 12x so

mutiply each term of

the equation by 6x

12x|:x—4 L] 3}
3x 2 4 x

12x x—-4 12x 1 12x 3
° + °_
3x 2 4 x

2% x=4  12°x 1
By 2 A

4(x—4)+6x=9
4x-16+6x=9
10x=25

5 . .
5 does not cause a 0 in the denominator so
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Example 4
Solve for x

I x=5 _ x+5
6 3x 4x

the LCD is 12x so
mutiply each term of

the equation by 12x

6 3x 4x

12){1 x-=5 x+5}

12x 1 12x x-5 12x x+5
[ ] = [ ]
6 3x 4x

1 12%% x=5 _ 02k x+5
6 Bk Ax

2x—4(x—-5)=3(x+5)
2x—4x+20=3x+15
—2x+20=3x+15
5=>5x

1=x

1 does not cause a 0 in the denominator so

1=x
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Example 5 Example 6

Solve for x Solve for x
X 4 2 x-6 2

x—2 C x-2 x(x—3) 2(x-3)

the LCDis (x—2) so the LCD is 2x(x —3) so

mutiply each term of mutiply each term of

the equation by (x —2) the equation by 2x(x — 3)

(x—Z)[ X, 2 } 2x(x-3) x-6 -2
x=2 x=2 x(x=3)  2(x-13)

M. X  (x_2)ed = (,x;%‘)’. 2 Z)KM. x—6 ZXM’. -2

X— 2 2 (=3 2 (x=—37

x—4(x-2)=2 2(x—6)=-2x

x—4x+8=2 2x—12=-2x

—3x =-6 4x=12

x=2 x=3

2 does cause a 0 in the denominator so 3 does cause a 0 in the denominator so
& or No Solution @ or No Solution
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Example 7

Solve for x
31 3 2
x+1  x-1 x2-1

factor each denominator

3 1 2

x4+l x—1  (x+Dx-1

the LCDis (x +1)(x—1) so
mutiply each term of

the equation by (x +1)(x=1)

<x+1)<x—1>[ 31 2 }
x4+l x—1  (x+Dx-1
Cobple-D 3 (Dt 1 .
o 1 T S

3(x-D=1(x+1)-2
3x-3=x+1-2
3x-3=x-1
2x=2

x=1

1 causes a O in the denominator so

No Solution or &
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Example 8

Solve for x
2x+ 3 B X B i
3x-9 2x—6 3

factor each denominator

2x+ 3 X _ 4
3(x=3) 2(x—=3) 3

the LCDis 6(x — 3) so
mutiply each term of
the equation by 6(x — 3)

6 (x—3) [2x+3 ox 4}
3(x-3)  2(x-3) 3

6> =3 2x+3  6-FT_ x  _ 6(x-3) 4
3 (x=3r 2(x=3 3

22x+3)—3x=8(x—13)
4x+6—-3x=8x—-24
x+6=8x—-24

30="Tx

7=

0 . .
7 does cause a 0 in the denominator so
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