Chapter 6 Section 6.4 Rational Equations Rational Expressions
and Equations

Name: Date:

Solving equations, identifying any non-permissible

Learning Goal 6.2
values and extraneous roots.

1. Solve the following rational equations. State any non — permissible values and/or extraneous roots.

a. -3 2x b. x+2  x
x+2 x-3 x—5 x-1
Non-Permissible Values: Non-Permissible Values:
x+2+0 x—3%*0 x—5%*0 x—1+#0
X+ =2 x+3 x#5 x*1
—-3x—-3)  2x(x+2) (x+2)(x—1)  x(x—5)
(x+2)(x—3) (x=3)(x+2) (x-5x-1 (x—-1(x-=5)
—3(x—3) =2x(x+2) (x+2)(x—1)= x(x=15)
—3x +9 = 2x% + 4x x?+x—2= x*-"5x
0=2x>+7x—-9 6x—2=0
0=2x2-2x+9x—9 2B3x—-1) =0
0=2x(x—1)+9(x—-1) 3x—1=0
0=Gx-1D(2x+9) 3x=1
x—1=0 2x+9=0 o
x=1 2x = -9 3
9
=73
Check: Check
S 2 3 3 m+z__@
M+2 M=3 (H+2 (H-3 H-5 @)-1
2= 3 __ 9 B+: @
s1=-1 (94 E O 0
_5/2:_15/2 —123 :—2/3
-6 —18 /3 /3
= 7 1
-5 —15 —_— =
-6 —6 —-14 -2
—_— = 1_1
S I
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C. 3x+1_ —X
x2—1 x+1

Non-Permissible

Values:
x2—1+0 x+1+0
x—Dx+1)+#0 x#+—1
x + +1
3x+1 —x(x—1)

Rational Expressions

and Equations
7x — 15 _x—2

x—-Dx+1) (x+Dx-1
3x+1=—x*+x
x2+2x+1=0

(x+1)2=0
x+1=0
x=-1

No Real Solutions

x2—9 x-—-3

Non-Permissible Values:

x2—=9#0 x—3#0
(x=3)(x+3)=0 x # 3
x # 13
7x — 15 (x=2)(x+3)

(x—-3)(x+3) (x-3)(x+3)
7x —15=(x — 2)(x + 3)
7x—15=x*+x—6

0=x%>—6x+9

0= (x—23)?
0=x-3
3=x

No Real Solutions
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e. 9 4 18
y—3 y—6 y2—-9y+18

Non-Permissible Values:
y—-3#0 y—6+0 y>—9y+18+0

y+3 y#+6 y=3)y—-6)*0
y—3#0 y—6=%0
y+3 y+6
9(y — 6) 4y—-3) 18

-3)-6 G-6r-3) ¥-3)(-6)
9(y—6) —4(y —3) =18
9y —54 -4y + 12 =18

5y —42 =18
5y =60
y =12
Check:
9 4 18
(12)-3 (12)—-6 (12)2-9(12) + 18
9 4 18
9 6 144—108+ 18
6 4 18
6 6 54
2 2
6 6

Rational Expressions
and Equations

f. 3x 5 _ —-25
x+2 x-—3

x2—x—6

Non-Permissible Values:
X2 —x—-6+#0

x+2+0 x—3%0
X+ —2 x # 3 x—=3)(x+2)+0
x—3#0 x+2=+#0
x #3 X # =2
3x(x —3) 5(x+2) —25

x+2)(x—3) (x—-3)(x+2) (x-3)(x+2)
3x(x —3)—5(x+2)=-25
3x%2 —9x — 5x — 10 = —25
3x%2 —14x — 10 = =25
3x2—14x+15=0
3x2—9x —5x+15=0
3x(x—3)—5(x—-3)=0
(x—3)3x—-5)=0

x—3=0 3x—5=0
x =3 3x =5
Nope! _5
*=3
Check:
3(2) 5 —25
2
G+2 -3 O -©-6
5 5 —25
O+ 01 z —@9-s
5 5 —25
11, —4,
/3 T3 2 -(®)-2
15 15  —25
FE R
60 165 225
24" a2
225 225
44 44
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2. Stella takes 4 hours to paint a room. It takes Jose 3 hours to paint the same area. How long will the

paint job take if they work together?

Stella: Jose:
4 hours for one room
1 hour for 1/4 of aroom
In one hour they can paint 7/12 of the room together.
1 N 1 3 N 4
4 3 12 12
7
12

So the whole room will take 12/7, or ~ 1.7 hours for them both to paint.

~x=1

12F

Tx =12
12
=7

Assignment
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3 hours for one room
1 hour for 1/; of a room
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