
Pre-Calculus Math 11   

1 
Adrian Herlaar, School District 61  www.mrherlaar.weebly.com 
 

Section 3.5 – Rational Equations 

This booklet belongs to:     Block:   
To Solve Rational Equations: 

1. Multiply each side of the equation by the LCD to clear the equation of fractions 

2. Solve the equation for the given variable 

3. Determine the restrictions on the variable, if any, and exclude solutions that are not allowed 

Example 1: Solve 

Solution 1: 

 

 

 

 

 

Example 2: Solve  

Solution 2:  

 

 

 

 

 

Example 3: Solve  

Solution 3: 

 

 

 

 

𝑥

2
+

7

3
=

5

6
 

The LCM of 2, 3, 6, 𝑖𝑠 6.  Therefore the LCD is 6. 

 

6 (
𝑥

2
+

7

3
) = 6 (

5

6
)    →     

6𝑥

2
+

42

3
=

30

6
      →       3𝑥 + 14 = 5    →      3𝑥 = −9    →       𝒙 = −𝟑 

3 −
6

𝑥
= 𝑥 + 8 

The LCD is 𝑥.  Zero cannot be a solution since dividing by zero is undefined. 

𝑥 (3 −
6

𝑥
) = 𝑥(𝑥 + 8)      →      3𝑥 − 6 = 𝑥2 + 8𝑥      →        𝑥2 + 5𝑥 + 6 = 0    →     (𝑥 + 3)(𝑥 + 2) = 0 

𝒙 = −𝟑     𝒐𝒓     𝒙 = −𝟐 

2𝑥

𝑥 − 4
=

8

𝑥 − 4
+ 1 

The LCD is 𝑥 − 4.  In this equation 𝑥 = 4 Zero cannot be a solution since it results in dividing by zero. 

  

(𝑥 − 4) (
2𝑥

𝑥 − 4
) = (𝑥 − 4) (

8

𝑥 − 4
+ 1)      →       2𝑥 = 8 + 𝑥 − 4      →          𝑥 = 4,        𝑎𝑛𝑑 𝑠𝑖𝑛𝑐𝑒 𝑥 ≠ 4 

𝑻𝒉𝒆𝒓𝒆 𝒊𝒔 𝑵𝒐 𝑺𝒐𝒍𝒖𝒕𝒊𝒐𝒏,         𝒙 = ∅      
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Example 4: Solve 

Solution 4: 

 

 

 

 

 

 

Example 5: Solve  

Solution 5: 

 

 

 

 

 

 

 

 

Example 6: Solve  

Solution 6: 

 

 

 

 

1

𝑥 − 4
−

1

𝑥 − 2
=

2𝑥

𝑥2 − 6𝑥 + 8
 

Since 𝑥2 − 6𝑥 + 8 = (𝑥 − 2)(𝑥 − 4), so the LCD is (𝑥 − 2)(𝑥 − 4).  In this equation 𝑥 = 2 𝑎𝑛𝑑 𝑥 = 4 

cannot be solutions since they result in a denominator of zero. 

1

𝑥 − 4
−

1

𝑥 − 2
=

2𝑥

𝑥2 − 6𝑥 + 8
      →        

1

𝑥 − 4
−

1

𝑥 − 2
=

2𝑥

(𝑥 − 4)(𝑥 − 2)
 

(𝑥 − 2)(𝑥 − 4) (
1

𝑥 − 4
−

1

𝑥 − 2
) = (𝑥 − 2)(𝑥 − 4) (

2𝑥

(𝑥 − 4)(𝑥 − 2)
) 

(𝑥 − 2) − (𝑥 − 4) = 2𝑥     →        𝑥 − 2 − 𝑥 + 4 = 2𝑥       →         2 = 2𝑥     →       𝒙 = 𝟏 

𝑥

𝑥 − 5
−

3

𝑥 + 1
=

30

𝑥2 − 4𝑥 − 5
 

Since 𝑥2 − 4𝑥 − 5 = (𝑥 − 5)(𝑥 + 1), so the LCD is (𝑥 − 5)(𝑥 + 1).  In this equation 𝑥 = −1 𝑎𝑛𝑑 𝑥 = 5 

cannot be solutions since they result in a denominator of zero. 

𝑥

𝑥 − 5
−

3

𝑥 + 1
=

30

𝑥2 − 4𝑥 − 5
      →        

𝑥

𝑥 − 5
−

3

𝑥 + 1
=

30

(𝑥 − 5)(𝑥 + 1)
 

(𝑥 − 5)(𝑥 + 1) (
𝑥

𝑥 − 5
−

3

𝑥 + 1
) = (𝑥 − 5)(𝑥 + 1) (

30

(𝑥 − 5)(𝑥 + 1)
) 

𝑥(𝑥 + 1) − 3(𝑥 − 5) = 30     →        𝑥2 + 𝑥 − 3𝑥 + 15 = 30       →         𝑥2 − 2𝑥 − 15 = 0 

(𝑥 − 5)(𝑥 + 3) = 0        →          𝒙 = 𝟓   𝒂𝒏𝒅   𝒙 = −𝟑 

Since 𝒙 ≠ 𝟓, only 𝒙 = −𝟑 is an acceptable solution 

 
4

2𝑥 − 1
=

2

𝑥 + 3
 

The LCD is (2𝑥 − 1)(𝑥 + 3).  In this equation 𝑥 =
1

2
  and 𝑥 = −3 cannot be solutions since they result in 

a denominator of zero. 

4

2𝑥 − 1
=

2

𝑥 + 3
      →       (2𝑥 − 1)(𝑥 + 3) (

4

2𝑥 − 1
) = (2𝑥 − 1)(𝑥 + 3) (

2

𝑥 + 3
)        

4(𝑥 + 3) = 2(2𝑥 − 1)      →       4𝑥 + 12 = 4𝑥 − 2         →         12 = −2 

Since This is a FALSE STATEMENT there is NO SOLUTION 
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Example 7: Solve  

Solution 7: 

 

 

 

 

 

 

 

Example 8: Solve  

Solution 8: 

 

 

 

 

 

 

 

 

 

 

 

 

 

5

𝑥 − 7
−

1

2𝑥
=

9𝑥 + 7

2𝑥2 − 14𝑥
 

Since 2𝑥2 − 14𝑥 = 2𝑥(𝑥 − 7).  The LCD is (2𝑥)(𝑥 − 7).  In this equation 𝑥 = 0  and 𝑥 = 7 cannot be 

solutions since they result in a denominator of zero. 

5

𝑥 − 7
−

1

2𝑥
=

9𝑥 + 7

2𝑥2 − 14𝑥
      →       2𝑥(𝑥 − 7) (

5

𝑥 − 7
−

1

2𝑥
) = 2𝑥(𝑥 − 7) (

9𝑥 + 7

2𝑥2 − 14𝑥
)        

5(2𝑥) − 1(𝑥 − 7) = (9𝑥 + 7)      →       10𝑥 − 𝑥 + 7 = 9𝑥 + 7         →         9𝑥 + 7 = 9𝑥 + 7    →    0 = 0 

Since This is a TRUE STATEMENT there ARE INFINTE SOLUTIONS 

Except 𝒙 = 𝟎 𝒂𝒏𝒅 𝒙 = 𝟕 

 

 1

𝑎
+

1

𝑏
=

1

𝑐
    𝑓𝑜𝑟 𝑎. 

1

𝑎
+

1

𝑏
=

1

𝑐
 

 

1

𝑎
=

1

𝑐
−

1

𝑏
    →       

1

𝑎
=

1

𝑐
∙

𝑏

𝑏
−

1

𝑏
∙

𝑐

𝑐
 

 

1

𝑎
=

𝑏

𝑏𝑐
−

𝑐

𝑏𝑐
      →          

1

𝑎
=

𝑏 − 𝑐

𝑏𝑐
 

 

𝒂 =
𝒃𝒄

𝒃 − 𝒄
 

1

𝑎
+

1

𝑏
=

1

𝑐
 

 

𝑎𝑏𝑐 (
1

𝑎
+

1

𝑏
) = 𝑎𝑏𝑐 (

1

𝑐
) 

 

𝑏𝑐 + 𝑎𝑐 = 𝑎𝑏     →         𝑎𝑐 − 𝑎𝑏 = −𝑏𝑐 

 

𝑎(𝑐 − 𝑏) = −𝑏𝑐 

𝒂 =
−𝒃𝒄

𝒄 − 𝒃
 

𝑜𝑟 
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Section 3.5 – Practice Problems 

Solve the equation 

1. 
𝑥

2
+

𝑥

3
= 5 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

2. 
𝑦

3
+ 5 =

3𝑦

4
 

3. 
𝑥

4
− 𝑥 −

3

2
= 0 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

4. 
𝑦

2
+

5𝑦

4
=

𝑦

12
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5. 
3(𝑥+1)

4
= 𝑥 + 1 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

6. 
2(𝑦−1)

3
+ 5 = 𝑦 

7. 
𝑥−4

3
−

𝑥−2

2
= −

5

6
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

8. 
3𝑥

5
−

𝑥−5

7
= 3 
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9. 
𝑥+2

4
−

𝑥−1

2
=

2

3
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

10. 
4𝑥+1

5
=

8𝑥+2

3
+ 1 

 

Solve. Check your solutions. 

11. 
5

3𝑥
−

1

9
=

4

𝑥
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

12. 
7

𝑥 + 3
=

5

𝑥 − 9
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13. 
𝑦

𝑦 + 3
− 2 =

−3

𝑦 + 3
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

14. 
1

2𝑥
+

4

𝑥
=

9

2𝑥
 

15. 
2

𝑧 + 5
+

20

𝑧2 − 25
=

−3

5 − 𝑧
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

16. 
3

𝑥 − 1
+

1

2𝑥 − 2
=

7

4
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17. 
2𝑦

𝑦2−1
=

2

𝑦 + 1
+

1

1 − 𝑦
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

18. 
𝑧

2𝑧 + 2
+

2𝑧

4𝑧 + 4
=

2𝑧 − 3

𝑧 + 1
 

19. 
2

𝑥
−

𝑥

5𝑥−12
= 0 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

20. 
𝑦2+3

𝑦−1
=

4

𝑦−1
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21. 
𝑦

2𝑦 + 2
+

2𝑦 − 16

4𝑦 + 4
=

2𝑦 − 3

𝑦 + 1
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

22. 
5

4𝑧 − 2
−

1

1 − 2𝑧
=

7

3𝑧 + 6
 

23. 
2𝑥 + 3

𝑥 − 1
−

2

𝑥 + 3
=

5 − 6𝑥

𝑥2 + 2𝑥 − 3
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

24. 
𝑥 + 1

𝑥 + 3
+

𝑥 − 3

𝑥 − 2
=

𝑥2 − 11𝑥

𝑥2 + 𝑥 − 6
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25. 
3 − 2𝑥

𝑥 + 1
−

10

𝑥2−1
=

2𝑥 + 3

1 − 𝑥
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

26. 
3𝑦 − 7

𝑦2 − 5𝑦 + 6
+

2𝑦 + 8

9 − 𝑦2
−

𝑦 + 2

𝑦2 + 𝑦 − 6
= 0 
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Answer Key – Section 3.5 

  
1. 𝑥 = 6 
2. 𝑦 = 12 
3. 𝑥 = −2 
4. 𝑦 = 0 
5. 𝑥 = −1 
6. 𝑦 = 13 
7. 𝑥 = 3 
8. 𝑥 = 5 

9. 𝑥 =
4

3
 

10. 𝑥 = −
11

14
 

11. 𝑥 = −21 
12. 𝑥 = 39 
13. 𝑁𝑜 𝑆𝑜𝑙𝑢𝑡𝑖𝑜𝑛 

 

14. 𝑥 = 𝐴𝑛𝑦𝑡ℎ𝑖𝑛𝑔 𝑒𝑥𝑐𝑒𝑝𝑡 0 
15. 𝑁𝑜 𝑆𝑜𝑙𝑢𝑡𝑖𝑜𝑛 
16. 𝑥 = 3 
17. 𝑦 = −3 
18. 𝑧 = 3 
19. 𝑥 = 6 𝑎𝑛𝑑 𝑥 = 4 
20. 𝑦 = −1 
21. 𝑁𝑜 𝑆𝑜𝑙𝑢𝑡𝑖𝑜𝑛 
22. 𝑧 = 8 

23. 𝑥 = −6 𝑎𝑛𝑑 𝑥 = −
1

2
 

24. 𝑥 = −11 𝑎𝑛𝑑 𝑥 = 1 
25. 𝑁𝑜 𝑆𝑜𝑙𝑢𝑡𝑖𝑜𝑛 
26. 𝑦 = 1 
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Extra Work Space 


