
Chapter 6 Section 6.4 Rational Equations Rational Expressions 
 and Equations 

Assignment Handout Quiz Next Day! 

 

Name: ___________________________     Date: _________________________  

Learning Goal 6.2 
Solving equations, identifying any non-permissible 
values and extraneous roots. 

 

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

a. 4

5
=
8

𝑑
 

Non – Permissible Values: 
𝑑 ≠ 0 

b. 1

2𝑥
−
2

5
=

1

10𝑥
 

Non – Permissible Values: 
𝑥 ≠ 0 

 
൬
4

5
=
8

𝑑
൰ × 5𝑑 

𝑑(4) = 5(8) 
4𝑑 = 40 
𝑑 = 10 

LCM(5, 𝑑) = 5𝑑 
൬
1

2𝑥
−
2

5
=

1

10𝑥
൰ × 10𝑥 

5(1) − 2𝑥(2) = 1 
5 − 4𝑥 = 1 
−4𝑥 = −4 
𝑥 = 1 

LCM(2𝑥, 5, 10𝑥) = 10𝑥 

 Check: 4

5
=

8

10
 

4

5
=
4

5
 

 Check: 1

2(1)
−
2

5
=

1

10(1)
 

1

2
−
2

5
=

1

10
 

5

10
−

4

10
=

1

10
 

1

10
=

1

10
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c. 5

𝑥
+

6

𝑥ଶ
= 6 

Non – Permissible Values: 
𝑥 ≠ 0 

d. 1

8
= 1 +

2

𝑥
 

Non – Permissible Values: 
𝑥 ≠ 0 

൬
5

𝑥
+

6

𝑥ଶ
= 6൰ × 𝑥ଶ 

LCM(𝑥, 𝑥ଶ, 1) = 𝑥ଶ  
൬
1

8
= 1 +

2

𝑥
൰ × 8𝑥 

LCM(8, 1, 𝑥) = 8𝑥 

𝑥(5) + 1(6) = 𝑥ଶ(6) 
5𝑥 + 6 = 6𝑥ଶ 

0 = 6𝑥ଶ − 5𝑥 − 6 
0 = 6𝑥ଶ − 5𝑥 − 6 
0 = 6𝑥ଶ − 9𝑥 + 4𝑥 − 6 
0 = 3𝑥(2𝑥 − 3) + 2(2𝑥 − 3) 
0 = (2𝑥 − 3)(3𝑥 + 2) 

𝑥 = −
2

3
,
3

2
 

𝑥(1) = 8𝑥(1) + 8(2) 
𝑥 = 8𝑥 + 16 
−7𝑥 = 16 

𝑥 = −
16

7
 

 

Check: 5

൫−2
3ൗ ൯

+
6

൫−2
3ൗ ൯

ଶ = 6 

−
15

2
+
54

4
= 6 

−
30

4
+
54

4
=
24

4
 

24

4
=
24

4
 

 
5

൫3 2ൗ ൯
+

6

൫3 2ൗ ൯
ଶ = 6 

10

3
+
24

9
= 6 

30

9
+
24

9
=
54

9
 

54

9
=
54

9
 

 Check: 1

8
= 1 +

2

൫−16
7ൗ ൯

 

1

8
= 1 −

14

16
 

2

16
=
16

16
−
14

16
 

2

16
=

2

16
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e. 3𝑤ଶ

𝑤 + 4
= 5 

Non – Permissible Values: 
𝑤 + 4 ≠ 0 
𝑤 ≠ −4 

f. 1 +
𝑣

𝑣 − 4
= 2𝑣 Non – Permissible Values: 

𝑣 − 4 ≠ 0 
𝑣 ≠ 4 

 
ቆ
3𝑤ଶ

𝑤 + 4
= 5ቇ × (𝑤 + 4) 

LCM(𝑤 + 4, 1) 
= 𝑤 + 4 

 ቀ1 +
𝑣

𝑣 − 4
= 2𝑣ቁ × (𝑣 − 4) LCM(𝑣 − 4, 1) 

= 𝑣 − 4 
 1(3𝑤ଶ) = (𝑤 + 4)(5) 

3𝑤ଶ = 5𝑤 + 20 
3𝑤ଶ − 5𝑤 − 20 = 0 
3𝑤ଶ − 5𝑤 − 20 = 0 

𝑤 =
−(−5) ± ඥ(−5)ଶ − 4(3)(−20)

2(3)
 

𝑤 =
5 ± √25 + 240

6
 

𝑤 =
5 ± √265

6
 

(𝑣 − 4)(1) + (1)(𝑣) = (𝑣 − 4)(2𝑣) 
𝑣 − 4 + 𝑣 = 2𝑣ଶ − 8𝑣 
0 = 2𝑣ଶ − 10𝑣 + 4 

v =
−(−10) ± ඥ(−10)ଶ − 4(2)(4)

2(2)
 

v =
10 ± √100 − 32

4
 

v =
10 ± √68

4
 

v =
10 ± 2√17

4
 

v =
5 ± √17

2
 

 Check: 
3 ቀ

ହା√ଶ଺ହ

଺
ቁ
ଶ

ቀ
ହା√ଶ଺ହ

଺
ቁ + 4

= 5 

3൭
൫5 + √265൯

ଶ

36
൘ ൱

ቀ
ହା√ଶ଺ହ

଺
ቁ +

ଶସ

଺

= 5 

൫5 + √265൯
ଶ

12
൘

29 + √265
6
ൗ

= 5 

൫5 + √265൯
ଶ

2
൘

29 + √265
= 5 

25 + 10√265 + 265

29 + √265
= 10 

290 + 10√265

29 + √265
= 10 

10(29 + ඥ265)

29 + √265
= 10 

10 = 10 
 

 Check: 
1 +

ቀ
ହା√ଵ଻

ଶ
ቁ

ቀ
ହା√ଵ଻

ଶ
ቁ − 4

= 2ቆ
5 + √17

2
ቇ 

1 +
ቀ
ହା√ଵ଻

ଶ
ቁ

ቀ
ହା√ଵ଻

ଶ
ቁ −

଼

ଶ

= 5 + √17 

1 +
ቀ
ହା√ଵ଻

ଶ
ቁ

ቀ
ିଷା√ଵ଻

ଶ
ቁ
= 5 + √17 

1 +
5 + √17

−3 + √17
= 5 + √17 

−3 + √17 + 5 + √17

−3 + √17
= 5 + √17 

2 + 2√17

−3 + √17
×
−3 − √17

−3 − √17
= 5 + √17 

−6 − 8√17 − 34

9 − 17
= 5 + √17 

−40 − 8√17

−8
= 5 + √17 

5 + √17 = 5 + √17 
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3 ቀ
ହି√ଶ଺ହ

଺
ቁ
ଶ

ቀ
ହି√ଶ଺ହ

଺
ቁ + 4

= 5 

3൭
൫5 − √265൯

ଶ

36
൘ ൱

ቀ
ହି√ଶ଺ହ

଺
ቁ +

ଶସ

଺

= 5 

൫5 − √265൯
ଶ

12
൘

29 − √265
6
ൗ

= 5 

൫5 − √265൯
ଶ

2
൘

29 − √265
= 5 

25 − 10√265 + 265

29 − √265
= 10 

290 − 10√265

29 − √265
= 10 

290 − 10√265

29 − √265
= 10 

10(29 − ඥ265)

29 − √265
= 10 

10 = 10 
 

1 +
ቀ
ହି√ଵ଻

ଶ
ቁ

ቀ
ହି√ଵ଻

ଶ
ቁ − 4

= 2ቆ
5 − √17

2
ቇ 

1 +
ቀ
ହି√ଵ଻

ଶ
ቁ

ቀ
ହି√ଵ଻

ଶ
ቁ −

଼

ଶ

= 5 − √17 

1 +
ቀ
ହି√ଵ଻

ଶ
ቁ

ቀ
ିଷି√ଵ଻

ଶ
ቁ
= 5 − √17 

1 +
5 − √17

−3 − √17
= 5 − √17 

−3 − √17 + 5 − √17

−3 − √17
= 5 − √17 

2 − 2√17

−3 − √17
×
−3 + √17

−3 + √17
= 5 − √17 

−6 + 8√17 − 34

9 − 17
= 5 − √17 

−40 + 8√17

−8
= 5 − √17 

5 − √17 = 5 − √17 
 

 

 

 

  


