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Exercise 2C 

1 a 1
2 2

x BA
x x
+

= +
+ +

  

    ( )1 2x A x B+ = + +  
  Comparing coefficients 
  For x: 
  A = 1 
  For constant term: 

2A + B = 1 ⇒ B = −1 
Therefore: 

  1 11
2 2

x
x x
+

= −
+ +

 

 
 b 4

1 1
x BA

x x
−

= +
+ +

  

  ( )4 1x A x B− = + +  
Comparing coefficients 
For x: 
A = −1 
For constant term: 
A + B = 4 ⇒ B = 5 
Therefore: 
4 51

1 1
x

x x
−

= − +
+ +

 

 

 c ( )22 1 21
1 1

x xx
x x

− ++
=

− −
  

       21
1

xx
x

= − +
−

 

2
1 1

x BA
x x

= +
− −

 

( )2 1x A x B= − +  
Comparing coefficients for x: 
A = 2 
For constant term: 
−A + B = 0 ⇒ B = 2 
Therefore: 

2 22
1 1

x
x x

= +
− −

 

and 
2 21 1 2

1 1
21

1

xx x
x x

x
x

− + = − + +
− −

= + +
−
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1 d ( ) ( )22 2 3 2 6 92
3 3

x xx
x x

+ − +
=

+ +
  

     ( ) ( )6 2 3
2 3

3
x

x
x

+
= + −

+
 

( )6 2 3
3 3

x BA
x x

+
− = +

+ +
 

 ( ) ( )6 2 3 3x A x B− + = + +  
Comparing coefficients 
For x: 
A = −12 
For constant term: 
3A + B = −18 ⇒ B = 18 
Therefore: 

( )6 2 3 1812
3 3

x
x x

+
− = − +

+ +
 

and 

( ) ( ) ( )6 2 3 182 3 2 3 12
3 3

x
x x

x x
+

+ − = + − +
+ +

 

          182 6
3

x
x

= − +
+

 

 

2 
( )( ) ( ) ( )

2

2 3 2 3
x B CA

x x x x
= + +

− + − +
  

( )( ) ( ) ( )2 2 3 3 2x A x x B x C x= − + + + + −  

( ) ( ) ( )2 2 6 3 2x A x x B x C x= + − + + + −  
Comparing coefficients for x2: 
A = 1 
For x: 
A + B + C = 0 ⇒ B + C = −1  (1) 
For constant term: 
−6A + 3B – 2C = 0 ⇒ 3B – 2C = 6  (2) 
Adding 2 × (1) to (2) gives: 
( ) ( )2 3 2 2 1 6

45 4
5

B C B C

B B

+ + − = − +

= ⇒ =
  

Substituting into (1) gives: 
4 91
5 5

C C+ = − ⇒ = −   

Therefore: 

 
( )( ) ( ) ( )

2 4 91
2 3 5 2 5 3

x
x x x x

= + −
− + − +
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3 
( )( ) ( ) ( )

2 52
1 1 2 1 2 1

Ax Bx C
x x x x

+
= + +

− + − +
  

        ( )( ) ( ) ( )2 52 1 1 1 1
2 2

CAx Bx x x x x+ = − + + + + −  

    ( )( ) ( ) ( )22 2 4 1 1 5 1 1Ax Bx x x x C x+ = − + + + + −  

    
( ) ( )

2 2

2

2 2 4 4 5 5
4 5 1

Ax Bx x x Cx C
x C x C

+ = − + + + −

= + + + −
 

Comparing coefficients 
For x2: 
2A = 4 ⇒ A = 2 
For constant: 
1 − C = 0 ⇒ C = 1 
For x: 
2B = C + 5 ⇒ B = 3 
Therefore, A = 2, B = 3 and C = 1 
 

4 a 
2 1

3 3
x CAx B
x x
−

= + +
+ +

 

  
( ) ( )

( ) ( )

2

2

2

1 3 3

3 3
3 3

x Ax x B x C

Ax Ax Bx B C
Ax A B x B C

− = + + + +

= + + + +

= + + + +

 

Comparing coefficients 
For x2: 
A = 1 
For x: 
3A + B = 0 ⇒ B = –3 
For constant: 
3B + C = –1 ⇒ C = 8 
Therefore: 

2 1 83
3 3

x x
x x
−

= − +
+ +
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4 b 
( )

22 2
3 3

x B CA
x x x x

−
= + +

+ +
  

   
( ) ( )

( )

2

2

2

2 2 3 3

3 3
3 3

x Ax x B x Cx

Ax Ax Bx B Cx
Ax A B C x B

− = + + + +

= + + + +

= + + + +

 

Comparing coefficients for x2: 
A = 2 
For constant: 
3B = –2 ⇒ B = 2

3
−  

For x: 
3A + B + C = 0 ⇒ C = 16

3
−  

Therefore: 

( ) ( )
22 2 2 162

3 3 3 3
x

x x x x
−

= − −
+ +

 

 

 c 
( )( )

22 3
2 1 1 2 1 1

x B CA
x x x x

−
= + +

− + − +
  

              
( )( ) ( ) ( )

( ) ( )

2

2

2

2 3 2 1 1 1 2 1

2 2
2 2

x A x x B x C x

Ax Ax A Bx B Cx C
Ax A B C x B A C

− = − + + + + −

= + − + + + −

= + + + + − −

 

  Comparing coefficients for x2: 
  2A = −3 ⇒ 3

2
A = −  

  For x: 
  A + B + 2C = 0 ⇒ 32

2
B C+ =   (1) 

  For constant: 
  B – A – C = 2 ⇒ 1

2
B C− =   (2) 

  Subtracting (2) from (1) gives: 

  

( ) 3 12
2 2

3 1
1
3

B C B C

C

C

+ − − = −

=

=
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Substituting 1
3

C =  into (2) gives: 

1 1
3 2

5
6

B

B

 − = 
 

=

 

Therefore: 

( )( ) ( ) ( )
22 3 3 5 1

2 1 1 2 6 2 1 3 1
x

x x x x
−

= − + +
− + − +

 

 

5 
( )( )

3

2 1 2 1
x C DAx B

x x x x
= + + +

+ − + −
  

( )( ) ( )( ) ( ) ( )
( ) ( ) ( ) ( )

( ) ( ) ( )

3

2 2

3 2 2

3 2

2 1 2 1 1 2

2 2 1 2

2 2 2
2 2 2

x Ax x x B x x C x D x

Ax x x B x x C x D x

Ax Ax Ax Bx Bx B Cx C Dx D
Ax A B x B A C D x D B C

= + − + + − + − + +

= + − + + − + − + +

= + − + + − + − + +

= + + + − + + + − −

 

Comparing coefficients 
For x3:  
A = 1 
For x2:  
A + B = 0 ⇒ B = −1 
For x:  
B – 2A + C + D = 0 ⇒ C + D = 3  (1) 
For constant:  
2D – 2B – C = 0 ⇒ 2D – C = −2  (2) 
Adding (1) and (2) gives: 
C + D + 2D – C = 3 – 2 
3D = 1 

1
3

D =   

Substituting 1
3

D =  into (1) gives: 

1 3
3

C  + = 
 

 

8
3

C =  

Therefore: 

( )( ) ( ) ( )
3 8 11

2 1 3 2 3 1
x x

x x x x
= − + +

+ − + −
 



 

© Pearson Education Ltd 2019. Copying permitted for purchasing institution only. This material is not copyright free. 6 

6 a 
( )

31
2 2

x C DAx B
x x x x
+

= + + +
+ +

 

      
( ) ( ) ( )

( ) ( )

3 2

3 2 2

3 2

1 2 2 2

2 2 2
2 2 2

x Ax x Bx x C x Dx

Ax Ax Bx Bx Cx C Dx
Ax A B x B C D x C

+ = + + + + + +

= + + + + + +

= + + + + + +

 

Comparing coefficients for x3:  
A = 1 
For x2:  
2A + B = 0 ⇒ B = −2 
For constant:  
2C = 1 ⇒ 1

2
C =   

For x:  
2B + C + D = 0 ⇒ 7

2
D =   

Therefore: 

( ) ( )
31 1 72
2 2 2 2

x x
x x x x
+

= − + +
+ +

 

 

 b 
( )( )

3

2 2 2 2
x x C DAx B

x x x x
−

= + + +
+ − + −

 

( )( ) ( )( ) ( ) ( )

( ) ( )

3

3 2

3 2

2 2 2 2 2 2

4 4 2 2
4 2 2

x x Ax x x B x x C x D x

Ax Ax Bx B Cx C Dx D
Ax Bx C D A x D B C

− = + − + + − + − + +

= − + − + − + +

= + + + − + − −

 

Comparing coefficients for x3:  
A = 1 
For x2:  
B = 0  
For x:  
C + D – 4A = –1 ⇒ C + D = 3  (1) 
For constant:  
D – 2B – C = 0 ⇒ D – C = 0  (2) 
Adding (1) and (2) gives: 
C + D + D – C = 3 + 0 
2D = 3 ⇒  3

2
D =   

Substituting 3
2

D =  into (2) gives: 

3 0
2

C  − = 
 

 ⇒ 3
2

C =  

  Therefore: 

  
( )( ) ( ) ( )

3 3 3
2 2 2 2 2 2
x x x

x x x x
−

= + +
+ − + −
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7 
( ) ( )

2

2 211 1
x B CA

xx x
= + +

++ +
  

          
( ) ( )

( ) ( )

22

2

2

1 1

2
2

x A x B x C

Ax Ax A Bx B C
Ax A B x A B C

= + + + +

= + + + + +

= + + + + +

 

Comparing coefficients 
For x2:  
A = 1  
For x:  
2A + B = 0 ⇒ B = –2  
For constant:  
A + B + C = 0 ⇒ C = 1 
Therefore: 

( ) ( )

2

2 2
2 11

11 1
x

xx x
= − +

++ +
 

 

8 a 
( ) ( )

2

2 2
1

22 2
x B CA

xx x
+

= + +
−− −

 

    
( ) ( )

( ) ( )

22

2

2

1 2 2

4 4 2
4 4 2

x A x B x C

Ax Ax A Bx B C
Ax B A x A B C

+ = − + − +

= − + + − +

= + − + − +

 

Comparing coefficients 
For x2:  
A = 1  
For x:  
B – 4A = 0 ⇒ B = 4  
For constant:  
4A – 2B + C = 1 ⇒ C = 5 
Therefore: 

( ) ( )

2

2 2
1 4 51

22 2
x

xx x
+

= + +
−− −
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8 b 
( ) ( )

3

2 2
2 1

22 2
x C DAx B

xx x
−

= + + +
++ +

 

( ) ( ) ( )

( ) ( ) ( )

2 23

3 2 2

3 2

2 1 2 2 2

4 4 4 4 2
4 4 4 4 2

x Ax x B x C x D

Ax Ax Ax Bx Bx B Cx C D
Ax A B x A B C x B C D

− = + + + + + +

= + + + + + + + +

= + + + + + + + +

 

Comparing coefficients 
For x3:  
A = 2  
For x2:  
4A + B = 0 ⇒ B = −8 
For x:  
4A + 4B + C = 0 ⇒ C = 24  
For constant:  
4B + 2C + D = −1 ⇒ D = −17 
Therefore: 

( ) ( )

3

2 2
2 1 24 172 8

22 2
x x

xx x
−

= − + −
++ +

 

 
Challenge 

 

( ) ( ) ( )

3

3 2 3
3

11 1 1
x B C DA

xx x x
= + + +

−− − −
  

( ) ( ) ( )

( ) ( ) ( )

3 23

3 2 2

3 2

3 1 1 1

3 3 2
3 3 2

x A x B x C x D

Ax Ax Ax A Bx Bx B Cx C D
Ax B A x A B C x B A C D

= − + − + − +

= − + − + − + + − +

= + − + − + + − − +

 

Comparing coefficients 
For x3:  
A = 3  
For x2:  
B – 3A = 0 ⇒ B = 9 
For x:  
3A − 2B + C = 0 ⇒ C = 9  
For constant:  
B – A − C + D = 0 ⇒ D = 3 
Therefore: 

( ) ( ) ( )

3

3 2 3
3 9 9 33

11 1 1
x

xx x x
= + + +

−− − −
 

 


