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Holt McDougal Algebra 2 

Reteach
Adding and Subtracting Rational Expressions

Use a common denominator to add or subtract rational expressions. 

Add:  


 
6 4 2

5 5
x x
x x

8 .

Step 1 Add. 
   

 
  

6 4 2 8 6 4 2
5 5 5

x x x x
x x x

 8

  



6 2 4

5
x x

x
8





8 4

5
x
x

Step 2 Identify x-values for which the expression is undefined. 
x  5 because 5 makes the denominator equal 0. 

Subtract:  


 
4 3 8 2 .
2 1 2 1
x x
x x

Step 1 Subtract. 
    

 
  

4 3 8 2 (4 3) (8 2
2 1 2 1 2 1
x x x x
x x x

)

  



4 3 8 2

2 1
x x

x
 




4 5
2 1

x
x

Step 2  Identify x-values for which the expression is undefined. 


1
2

x  because 1
2

 makes the denominator equal 0. 

Add or subtract. 

 1.  


 2 2
5 3 2
4

x x
x x 4

2.  


 
7 5 4

3
x x 1

3xx
3.  


 

2 1 5 4
1 1

x x
x x

   x x
x

  
2

5 3 2
4

   x x
x

  7 5 4 1
 3

____________________  

________________________   _________________________  ________________________  

x   _________________  x   _________________  x   _________________ 

 4.  



4 1 9

3 73 7
x x
x x

5.  


 
8 5

3 3
x x

x x
6.  


 2 2

5 2 3 7
1 1

x x
x x

________________________   _________________________  ________________________  

x   _________________  x   _________________  x   _________________ 

The denominators are the same. 
Add the numerators. 

Group like terms. 

Combine like terms. 

The denominators are the same. 
Subtract the numerators. 

Use the Distributive Property. 

Combine like terms. 
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Holt McDougal Algebra 2 

Reteach
Adding and Subtracting Rational Expressions (continued)

Use the least common denominator (LCD) to add rational expressions with different 
denominators. The process is the same as adding fractions with different denominators. 

Add: 


 2
4 2 .

12 3
x x

xx x

Step 1 Factor denominators completely. 
 

  
   2

4 2 4 2
1 ( 3)( 1) 12 3 

x x x
x x x xx x

x

Step 2 Find the LCD. 
 The LCD is the least common multiple of the denominators:  
 (x  3) (x  1). 
Step 3 Write each term of the expression using the LCD. 

         

22 2 3 2 6
1 1 3 ( 1)( 3)

x x x x x
x x x x x

 So,  
  

      

24 2 4 2 6
( 3)( 1) 1 ( 3)( 1) ( 1)( 3


)

x x x x x
x x x x x x x

Step 4 Add the numerators and simplify. 

    


   

2 24 2 6 2 7 4
( 3)( 1) ( 3)( 1)

x x x x x
x x x x

Step 5 Identify x-values for which the expression is undefined. 
x  3 or 1 because both values make the denominator equal 0. 

Add.

 7. 


2
1 3

24
x x

xx
8. 


 2

4 1 3
13 2

x
xx x

1 3
( 2)( 2) 2

x x
x x x




  
  __________________________________  

      

1 3
( 2)( 2) 2 2

x x x
x x x x

 


2 __________________________________  

_________________________________________ ________________________________________  

x  _____________________________  x ______________________________  

9. What is the LCD of 
2

2
9

x
x

1  and 
 2
7 ?

6x x

_________________________________________ 

LESSON

x-x

5-22

LESSON

5-3

5-22
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Reteach
Adding and Subtracting Rational Expressions

Use a common denominator to add or subtract rational expressions. 

Add:  
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Step 1 Add. 
   

 
  

6 4 2 8 6 4 2
5 5 5

x x x x
x x x

 8

  



6 2 4

5
x x

x
8





8 4

5
x
x

Step 2 Identify x-values for which the expression is undefined. 
x  5 because 5 makes the denominator equal 0. 

Subtract:  


 
4 3 8 2 .
2 1 2 1
x x
x x

Step 1 Subtract. 
    

 
  

4 3 8 2 (4 3) (8 2
2 1 2 1 2 1
x x x x
x x x

)

  



4 3 8 2

2 1
x x

x
 




4 5
2 1

x
x

Step 2  Identify x-values for which the expression is undefined. 


1
2

x  because 1
2

 makes the denominator equal 0. 

Add or subtract. 

 1.  


 2 2
5 3 2
4

x x
x x 4

2.  


 
7 5 4

3
x x 1

3xx
3.  


 

2 1 5 4
1 1

x x
x x

   x x
x

  
2

5 3 2
4

   x x
x

  7 5 4 1
 3

____________________  

________________________   _________________________  ________________________  

x   _________________  x   _________________  x   _________________ 

 4.  



4 1 9

3 73 7
x x
x x

5.  


 
8 5

3 3
x x

x x
6.  


 2 2

5 2 3 7
1 1

x x
x x

________________________   _________________________  ________________________  

x   _________________  x   _________________  x   _________________ 

The denominators are the same. 
Add the numerators. 

Group like terms. 

Combine like terms. 

The denominators are the same. 
Subtract the numerators. 

Use the Distributive Property. 

Combine like terms. 
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Holt McDougal Algebra 2 

Reteach
Adding and Subtracting Rational Expressions (continued)

Use the least common denominator (LCD) to add rational expressions with different 
denominators. The process is the same as adding fractions with different denominators. 

Add: 


 2
4 2 .

12 3
x x

xx x

Step 1 Factor denominators completely. 
 

  
   2

4 2 4 2
1 ( 3)( 1) 12 3 

x x x
x x x xx x

x

Step 2 Find the LCD. 
 The LCD is the least common multiple of the denominators:  
 (x  3) (x  1). 
Step 3 Write each term of the expression using the LCD. 

         

22 2 3 2 6
1 1 3 ( 1)( 3)

x x x x x
x x x x x

 So,  
  

      

24 2 4 2 6
( 3)( 1) 1 ( 3)( 1) ( 1)( 3


)

x x x x x
x x x x x x x

Step 4 Add the numerators and simplify. 

    


   

2 24 2 6 2 7 4
( 3)( 1) ( 3)( 1)

x x x x x
x x x x

Step 5 Identify x-values for which the expression is undefined. 
x  3 or 1 because both values make the denominator equal 0. 

Add.

 7. 


2
1 3

24
x x

xx
8. 


 2

4 1 3
13 2

x
xx x

1 3
( 2)( 2) 2

x x
x x x




  
  __________________________________  

      

1 3
( 2)( 2) 2 2

x x x
x x x x

 


2 __________________________________  

_________________________________________ ________________________________________  

x  _____________________________  x ______________________________  

9. What is the LCD of 
2

2
9

x
x

1  and 
 2
7 ?

6x x

_________________________________________ 

LESSON

x-x

5-23

LESSON

5-3

5-23
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  Holt McDougal Algebra 2 

RATIONAL FUNCTIONS 

Practice A 
 1. Translated 2 units right 

   
 2. Translated 3 units up 

   
 3. a. Translated 7 units down and 3 units 

left 
  b. x = −3 
  c. y = −7 
  d. {x | x ≠ −3} 

  e. {y | y ≠ −7} 

 4. a. x = −2, x = 3 

  b. Vertical asymptote: x = −1; horizontal 
asymptote: none 

 c. 

 

Practice B 

        
 1. Translate 4 units left and vertically 

stretched by a factor of 2 
 2. Vertical asymptote: x = 3; horizontal 

asymptote: y = 5; domain: {x| x ≠ 3}; 
range: {y|y ≠ 5} 

 3. Vertical asymptote: x = −8; horizontal 
asymptote: y = −1; domain: {x|x ≠ −8}; 
range: {y|y ≠ −1} 

 4. a. Zeros: −5 and 1 
  b. Vertical asymptote: x = −1 
  c. Horizontal asymptote: none 
  d. 

 
 5. a. The asymptote is 250; it is the 

average number of people who will 
visit the store each day, long after 
the store opens. 

  b. 283 

Practice C 
 1. Vertical asymptote: x = −5; horizontal 

asymptote: y = 7; domain: {x| x ≠ −5}; 
range: {y|y ≠ 7} 
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  Holt McDougal Algebra 2 

 3. 
2

2
4 2 4 1; and 4

33 11 4
x x x x
x x

− − ≠ − ≠
− −

 

 4. 2
3 7 ; 5, 2

7 10
x x x

x x
− ≠ ≠

− +
 

 5. 
2

2
8 4 3 1;

28 2
x x x

x
+ − ≠ ±

−
 

 6. 
2

3 2
3 20 10 ; 2, 3, 5

6 30
x x x x x

x x x
− − ≠ − ≠ ≠

− − +
 

 7. 2
2
8

x
x

−
−

 8. 5
11 22x +

 

 9. 
2

2
42

3 10
x x
x x

− −
− −

 

 10. 
3 2

3
4 11 6

3
x x x

x x
− − −

+
 11. 

( )
2

2 3
3 4

e x
x x

−
− −

 

Reteach 

 1. 2
4 3

4
x

x
−
−

; −2, 2 2. 3 4
3

x
x

−
+

; −3 

 3. 3 5
1

x
x

− −
−

; 1 4. 3 10
3 7
x
x

+
+

; 7
3

−  

 5. 3
3x −

; 3 6. 2
2 9

1
x

x
+
−

; ±1 

 7. 
( )2 21 3 6 3 5 1

( 2)( 2) ( 2)( 2)

x x x x x
x x x x

− + − − −=
+ − + −

 

  x ≠ −2, 2 

 8. 4 1 3 2
( 2)( 1) 1 2

x x
x x x x

⎛ ⎞− ++ ⎜ ⎟+ + + +⎝ ⎠
 

  4 1 3 6
( 2)( 1)
x x
x x

− + +
+ +

 

  7 5
( 2)( 1)

x
x x

+
+ +

 

  x ≠ −2, −1 
 9. (x − 3)(x + 3)(x + 2) 

Challenge 

 1. 5 2
1 4x x

−
+ +

 

 2. 1 2 3
2 2x x x

+ +
+ −

 

 3. 5 3 1
1 2 3x x x

+ −
+ − +

 

 4. 2
1 3 2
1 2( 1)x xx

− − +
− −−

 

Problem Solving 

 1. a. 
6 3
d d+  

  b. 2d 

  c. 2

6 3

d
d d+

 

  d. Vicki is correct. Possible answer: 
Lorena calculated the average speed 
as if it took the same amount of time 
for each leg of the trip. Vicki took into 
consideration the time for each leg. 

 2. 4.8 knots 3. D 
 4. C 5. B 
 6. D 

Reading Strategies 
 1. 6x6 2. 10x4y3 

 3. (x − 8)(x + 1) 4. (x − 3)(x − 2) 

 5. 
2

2
8 8 2;

3 2 3
x x x

x x x
÷

− −
⋅  

 6. 
3

3
2 1 2;

1 1 1
x x

x x xx
+÷

− − +
⋅  
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