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Section 3: Partial fractions 
 

Section test 
 

1) For 
x

B

x

A

xx

x











241)2)(41(

113
, find the values of the constants A and B. 

 

2) Express 
2

3 28

16





x

x
 as the sum of partial fractions. 

 

3) Express 
7 10

(1 2 )( 4)



 

x

x x
 as the sum of partial fractions. 

 

4) Express 
2 1

( 1)( 2)( 3)

x

x x x



  
 as the sum of partial fractions. 

 

5) Express 
2

10 1

(2 1)





x

x
 as the sum of partial fractions. 

 

6) For 
1)1(

52
22

2








x

C

x

B

x

A

xx

xx
, find the values of the constants A, B and C. 

 

7) Express
2

3

(2 1)( 1) x x
  as the sum of partial fractions. 

  

8) Find the first two terms of the expansion of 
5

( 3)( 2)x x 
. 

 

9) Find the first three terms of the expansion of 
3

(1 )(2 1)x x 
. 
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Section test solutions 
 

1. 


 
   

    

13 1

(1 4 )(2 ) 1 4 2

13 1 (2 ) (1 4 )

x A B

x x x x

x A x B x

 

When  2 :x   

 

27 9

3

B

B

 

When  1
4 :x   



9 9

4 4

1

A

A

 

13 1 1 3

(1 4 )(2 ) 1 4 2

x

x x x x


 

   
 

 

 

2. 
   

 
  

    2

3 28 3 28

16 4 ( 4) 4 ( 4)

x x A B

x x x x x
 

    3 28 ( 4) ( 4)x A x B x  
When  4:x    

 

16 8

2

B

B

 

When  4:x    



40 8

5

A

A

 

 


 

  2

3 28 5 2

16 4 ( 4)

x

x x x
 

 

 

3. 


 
   

    

7 10

(1 2 )( 4) (1 2 ) ( 4)

7 10 ( 4) (1 2 )

x A B

x x x x

x A x B x

 

When  4:x    

 

18 9

2

B

B

 

When  1
2 :x   



927
2 2

3

A

A

 


 

   

7 10 3 2

(1 2 )( 4) (1 2 ) ( 4)

x

x x x x
 

 

 

4. 


  

     

         

2

2

1

( 1)( 2)( 3) 1 2 3

1 ( 2)( 3) ( 1)( 3) ( 1)( 2)

x A B C

x x x x x x

x A x x B x x C x x

 

Putting        121 2 4x A A  

Putting     2 5 5 1x B B  

Equating coefficients of x²        1
21 A B C C  


  

     

2 1 1 1 1

( 1)( 2)( 3) 2 2( 3) 2( 1)

x

x x x x x x
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5. 


 
  

   

2 2

10 1

(2 1) (2 1) (2 1)

10 1 (2 1)

x A B

x x x

x A x B

 

When   12 :x    4 B  

By equating the constants:  



1

5

A B

A

 


 

  2 2

10 1 5 4

(2 1) (2 1) (2 1)

x

x x x
 

 

 

6. 
 

  
 

      

2

2 2

2 2

2 5

( 1) 1

2 5 ( )( 1) ( 1) ( )

x x A B C

x x x x x

x x A x x B x C x

 

When  0 :x   2 B   

When  1 :x    4 C  

By equating the coefficients of 2x :    



1

3

A C

A

 

 
  

 

2

2 2

2 5 3 2 4

( 1) 1

x x

x x x x x
 

 

 

7.   
    

      

2 2

2

3

(2 1)( 1) (2 1) ( 1) ( 1)

3 ( 1) ( 1)(2 1) (2 1)

A B C

x x x x x

A x B x x C x

 

When  1 :x   

 

3 3

1

C

C

 

When  1
2 :x   



9

4

4
3

3 A

A

 

By equating the constants:    

  23

3 A B C

B

 

  
    2 2

3 4 2 1

(2 1)( 1) 3(2 1) 3( 1) ( 1)x x x x x
 

 

 

8.  
   

   

5

( 3)( 2) ( 3) ( 2)

5 ( 2) ( 3)

A B

x x x x

A x B x

 

When  3 :x  



5 5

1

A

A

 

When  2 :x    

 

5 5

1

B

B

 

      
   

1 15 1 1
( 3) ( 2)

( 3)( 2) ( 3) ( 2)
x x

x x x x
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    

  

 

        

     

   

   

1 11 11 1
3 3

1 1
3 3

1 1
3 3

1 1
3 9

( 3) 3(1 ) 3 1

1 ( 1) ...

1 ...

...

x x x

x

x

x

 

 

    

  

 

      

   

  

  

1 11 11 1
2 2

1 1
2 2

1 1
2 2

1 1
2 4

( 2) 2(1 ) 2 1

1 ( 1) ...

1 ...

...

x x x

x

x

x

         
 

   

1 1 1 1
3 9 2 4

5 5
6 36

5
... ...

( 3)( 2)

...

x x
x x

x

 

 

 

9.  
   

   

3

(1 )(2 1) (1 ) (2 1)

3 (2 1) (1 )

A B

x x x x

A x B x

 

When  1 :x   

 

3 3

1

A

A

 

When  1
2 :x  



3
23

2

B

B

 

      
   

1 13 2 1
2(2 1) (1 )

(1 )(2 1) (2 1) (1 )
x x

x x x x

 

 

    

  
        

 

    

    

1 1

2

2

2

2(2 1) 2 1 2

1 2
2 1 ( 1)( 2 ) ( 2 ) ...

2!

2 1 2 4 ...

2 4 8 ...

x x

x x

x x

x x
   

     

   

1 2

2

1 2
(1 ) 1 ( 1)( ) ( ) ...

2!

1 ...

x x x

x x

           
 

    

2 2

2

3
2 4 8 ... 1 ...

(1 )(2 1)

3 3 9 ...

x x x x
x x

x x

 


