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Section 4.6 Solving Rational Equations
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45.

 5 5 q

 30 5 6q

 35 5 6q 1 5

 56 2 21 5 6q 1 5

 28s2d 2 7s3d 5 6q 1 5

 28s6q 1 5d1 2
6q 1 5

2
3

4s6q 1 5d2 5 1 1
28228s6q 1 5d

 
2

6q 1 5
2

3
4s6q 1 5d 5

1
28

Check:

 
1

28
5

1
28

 
5

140
5
? 1

28

 
8

140
2

3
140

5
? 1

28

 
2
35

2
3

4s35d 5
? 1

28

 
2

30 1 5
2

3
4s30 1 5d 5

? 1
28

 
2

6s5d 1 5
2

3
4f6s5d 1 5g 5

? 1
28

47.

 x 5 2
11
10

  x 5 2

 0 5 s10x 1 11dsx 2 2d

 0 5 10x2 2 9x 2 22

 0 5 30x2 2 27x 2 66

 20x 2 12 1 34x 1 51 5 30x2 1 27x 2 27

 4s5x 2 3d 1 17s2x 1 3d 5 3s10x2 1 9x 2 9d

 s5x 2 3ds2x 1 3d1 4
2x 1 3

1
17

5x 2 32 5 s3ds2x 1 3ds5x 2 3d

 
4

2x 1 3
1

17
5x 2 3

5 3 Check:

Check:

 3 5 3

 
4
7

1
17
7

5
?

3

 
4

2s2d 1 3
1

17
5s2d 2 3

5
?

3

 3 5 3

 5 1 22 5
?

3

 
4
4
5

1
17

2
17
2

5
?

3

 
4
8

10

1
17

2
85
10

5
?

3

 
4

2
22
10 1

30
10

1
17

2
55
10 2

30
10

5
?

3

 
4

2s211
10d 1 3

1
17

5s211
10d 2 3

5
?

3

49.

 x 5 20

 2x 5 220

 2x 1 26 5 6

 2x 2 4 2 3x 1 30 5 6

 2sx 2 2d 2 3sx 2 10d 5 6

 sx 2 10dsx 2 2d1 2
x 2 10

2
3

x 2 22 5 1 6
sx 2 10dsx 2 2d2sx 2 10dsx 2 2d

 
2

x 2 10
2

3
x 2 2

5
6

sx 2 10dsx 2 2d

 
2

x 2 10
2

3
x 2 2

5
6

x2 2 12x 1 20
Check:

 
1

30
5

1
30

 
6
30

2
5

30
5

1
30

 
1
5

2
1
6

5
? 6

180

 
2

10
2

3
18

5
? 6

400 2 240 1 20

 
2

20 2 10
2

3
20 2 2

5
? 6

s20d2 2 12s20d 1 20



254 Chapter 4 Rational Expressions, Equations, and Functions
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1
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1
x
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65
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1
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8

Reciprocal
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300 1 x2 5 1 520

300 2 x2s300 1 xds300 2 xd

 
680

300 1 x
5

520
300 2 x

Speed of the wind 5 x

Verbal Model: 4 5Distance Rate Time

                   
5

Distance

Rate
Time
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with wind
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without wind

X,T,u X,T,u X,T,u X,T,u
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75.

Labels:
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 5x 5 4x 1 8

 5x 5 4sx 1 2d
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5
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5

4
x
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1
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x 2 10 5 0 x 1 12 5 0
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x
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x
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Cost per person
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81.
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x

2
78,000
x 1 3 2 5 s1300dxsx 1 3d

 
78,000

x
2

78,000
x 1 3

5 1300

Persons in new group 5 x 1 3

Persons in current group 5 x

Cost per person
original group

Verbal
Model:

52
Cost per person
new group 1300

83. (a) Keystrokes:

120,000 100

(b)

Equation:

 85% 5 p

 68,000,000 5 800,000p

 68,000,000 2 680,000p 5 120,000p

 s100 2 pds680,000d 5 1120,000p
100 2 p 2s100 2 pd

 680,000 5
120,000p
100 2 p

0
0

100

1,000,000

Y5 x x

4 x 2

x

GRAPH

Cost
Verbal
Model:

5
120,000p
100 2 p

85.

 t 5 3 hours

 2t 5 6

 t 1 t 5 6

 
1
6

1
1
6

5
1
t

 t 5
15
8

 minutes

 8t 5 15

 5t 1 3t 5 15

 
1
3

1
1
5

5
1
t

 t 5
5
3

 hours

 3t 5 5

 t 1 2t 5 5

 
1
5

1
2
5

5
1
t

 
1
5

1
1
 52 

5
1
t

 
1
5

1
1

 21
2 

5
1
t

Person #1 Person #2 Together

6 hours 6 hours 3 hours

3 minutes 5 minutes minutes

5 hours hours hours5
321

2

15
8

X,T,u X,T,u



Section 4.6 Solving Rational Equations 259
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Equation:

 22
1
2

 hours 5
45
2

 5
3
2

x

 15 hours 5 x

 9 1 6 5 x

 9x11
x

1
2
3x2 5 11

929x

 
1
x

1
1

3
2 x

5
1
9

First landscaper's time 5
3
2

x

Second landscaper's time 5 x

Verbal Model: 1 5Rate Person 1 Rate TogetherRate Person 2

89.

Labels:

Equation:

 11
1
4

 hours 5
45
4

5
5
4

x

 9 hours 5 x

 5 1 4 5 x

 5x11
x

1
4
5x2 5 11

525x

 
1
x

1
1

5
4 x

5
1
5

First pipe's time 5
5
4

x

Second pipe's time 5 x

Verbal Model: 1 5Rate Pipe 1 Rate TogetherRate Pipe 2

91.

y 5
87,709 2 1236s5d

1000 2 93s5d < 152.4y 5
87,709 2 1236s2d

1000 2 93s2d < 104.7

y 5
87,709 2 1236s4d

1000 2 93s4d < 131.8y 5
87,709 2 1236s1d

1000 2 93s1d < 95.3

y 5
87,709 2 1236s3d

1000 2 93s3d < 116.5y 5
87,709 2 1236s0d

1000 2 93s0d < 87.7

93. (a)

(b) 700

20
0

4

Domain 5 H4, 6, 8, 10,  .  .  .J (c)

 x < 10d

 x2 5
9353
91.6

 91.6 5
9353

x2

 135 5 43.4 1
9353

x2
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95. (d)

 x 5 3 miles per hour

 0 5 x2 2 9

 0 5 25x2 2 225

 625 2 25x2 5 200 1 40x 1 200 2 40x

 25s25 2 x2d 5 40s5 1 xd 1 40s5 2 xd

 4s5 2 xds5 1 xd125
4 2 5 1 10

5 2 x
1

10
5 1 x24s5 2 xds5 1 xd

 6 1
4 5

10
5 2 x

1
10

5 1 x

 t sxd 5
10

5 2 x
1

10
5 1 x

(e)

Yes

 t sxd 5 111
9 or 11.1 hours

 t sxd 5 10 1
10
9

5
90
9

1
10
9

5
100
9

 t sxd 5
10

5 2 4
1

10
5 1 4

97. Solve a rational equation by multiplying both sides of
the equation by the lowest common denominator. Then
solve the resulting equation, checking for any extraneous 
solutions.

99. (a) Simplify each side by removing symbols of grouping,
combining like terms, and reducing fractions on one
or both sides.

(b) Add (or subtract) the same quantity to (from) both
sides of the equation.

(c) Multiply (or divide) both sides of the equation by the
same nonzero real number.

(d) Interchange the two sides of the equation.

101. When the equation involves only two fractions, one on each side of the equation, the equation can be solved by cross-
multiplication.

Review Exercises for Chapter 4

1.

 5 1
72

 5 7221

 s23 ? 32d21 5 s8 ? 9d21 3.

 5 125
8

 s2
5d23

5 s5
2d3

5.

 5 36,000,000

 5 36 3 106

 s6 3 103d2 5 62 3 106

7.

 5 500

 5 5 3 102

 5 0.5 3 103

 
3.5 3 107

7 3 104 5
3.5
7

3 10724 9. 0.0000538 5 5.38 3 1025 11. 4.833 3 108 5 483,300,000

13.

 5 12y

 5 12y1

 s6y4ds2y23d 5 12y41(23) 15.

 5
2
x3

 5 2x23

 
4x22

2x
5 2x2221 17.

 5
x6

y8

 sx3y24d2 5 x6y28


