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1. Express 

)2)(32(

32 2

−+

+

xx

xx
 – 

2

6
2 −− xx

 

 as a single fraction in its simplest form.       
              (7) 

              (C3, Q2Jan 2006) 
 

 

2. (a) Simplify 
1

23
2

2

−

−−

x

xx
.         (3) 

 (b) Hence, or otherwise, express 
1

23
2

2

−

−−

x

xx
 – 

)1(

1

+xx
 as a single fraction in its simplest 

form. 
              (3) 
 

                     (C3, Q1 June 2006) 
 

 
3. Given that 

)1(

132
2

24

−

++−

x

xxx
  (ax2 + bx + c) + 

)1( 2 −

+

x

edx
, 

find the values of the constants a, b, c, d and e. 
(4) 

(C3, Q1 Jan 2008) 

 

4. The function f is defined by 
 

f: x   
32

)1(2
2 −−

−

xx

x
 – 

3

1

−x
,   x > 3. 

 

(a)  Show that f(x) = 
1

1

+x
,   x > 3. 

(4) 

(C3, Q4 June 2008) 

 

5.           f(x) = 
32

22
2 −−

+

xx

x
 – 

3

1

−

+

x

x
. 

 
 (a) Express f(x) as a single fraction in its simplest form. 

(4) 

(C3, Q2 Jan 2009) 
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6. The function f is defined by 
 

 f(x) = 1 – 
)4(

2

+x
 + 

)4)(2(

8

+−

−

xx

x
,    x  ℝ,  x ≠ −4,  x ≠ 2. 

 

(a) Show that f (x) = 
2

3

−

−

x

x
. 

 
(5) 

(C3, Q7 June 2009) 
 

7. Express  

33

1
2 −

+

x

x
 – 

13

1

+x
 

 
as a single fraction in its simplest form. 

(4) 
 

(C3, Q1 Jan 2010) 
 

 
8.  (a)  Simplify fully 

152

592
2

2

−+

−+

xx

xx
. 

(3) 
(C3 Q8 June 2010) 

 
 

9. (a) Express 
 

)1(2

14

−

−

x

x
 – 

)12)(1(2

3

−− xx
 

 
 as a single fraction in its simplest form. 

(4) 
 

Given that 

f(x) = 
)1(2

14

−

−

x

x
 – 

)12)(1(2

3

−− xx
 – 2,            x > 1, 

 
(b) show that 

f(x) = 
12

3

−x
. 

(2) 

(C3, Q2 Jan 2011) 
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10.    f(x) = 
)3)(12(

54

−+

−

xx

x
 – 

9

2
2 −x

x
,       x  3,  x  –

2

1
. 

 
(a)  Show that 

    f(x) = 
)3)(12(

5

−+ xx
. 

(5) 
(C3, Q7 June 2011) 

 
11. The function f is defined by 
 

f : x   
472

)1(3
2 −+

+

xx

x
 – 

4

1

+x
,     x ℝ,  x > 

2

1
. 

 

(a)  Show that f(x) = 
12

1

−x
. 

(4) 

(C3, Q7 Jan 2012) 

12. Express 

49

)23(2
2 −

+

x

x
 – 

13

2

+x
 

as a single fraction in its simplest form. 
(4) 

(C3, Q1 June 2012) 

13.     h(x) = 
2

2

+x
 + 

5

4
2 +x

 – 
)2)(5(

18
2 ++ xx

,     x  0. 

(a)  Show that h(x) = 
5

2
2 +x

x
. 

(4) 

(C3, Q7 Jan 2013) 

 

 

 

14. Given that 

 
4 3 2

2

2 2

3 2 5 4

4 4

x x x dx e
ax bx c

x x

− − − +
 + + +

− −
,  2x    

 

find the values of the constants a, b, c, d and e. 

(4) 

(C3, Q1 June 2013) 
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15. Express 

 

2

3 5 2

312

x

xx x

+
−

−+ −
 

 

as a single fraction in its simplest form. 

(4) 

(C3, Q1 June 2013_R) 
 
 

16.  
( )
2

3 2 1
g( )

3 6

xx
x

x x x

+
= +

+ + −
, x > 3 

(a)  Show that 
1

g( )
2

x
x

x

+
=

−
, x > 3 

(4) 

(C3, Q5 June 2014) 
 

17. Express 

2

3 1 6

2 3 2 3 4 9x x x
− +

+ − −
 

 

as a single fraction in its simplest form. 

(4) 

(C3, Q1 June 2014_R) 
18.  

( )( )
15 2 14

f ( )
3 4 1 3 4 1

x
x

x x x x
= − +

+ − + −
,     x > 1 

 

(a) Express f(x) as a single fraction in its simplest form. 

(4) 

(C3, Q2 Jan 2014_R*) 
 

19. Given that 

 

4x3 + 2x2 + 17x + 8 ≡ (Ax + B)(x2 + 4) + Cx + D 

 

(a) find the values of the constants A, B, C and D. 

(4) 

(C34, Q3 Jan 2014_IAL) 
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20. Given that k is a negative constant and that the function f(x) is defined by 

 

f (x) = 2 – 
22 23

))(5(

kkxx

kxkx

+−

−−
,       x  0, 

 

(a) show that f (x) = 
kx

kx

2−

+
. 

(3) 

(C3, Q9 June 2015) 
 

 

21.      f(x) = 
6

673
2

234

−+

−+−+

xx

xxxx
,        x > 2,      x  ℝ. 

 

(a) Given that  
4 3 2

2

2

3 7 6

6 2

x x x x B
x A

x x x

+ − + −
 + +

+ − −
, 

 

 find the values of the constants A and B. 

(4) 

 
(C3, Q6 June 2016*) 

 

22. Express 
  

4x

x2 - 9
-

2

x + 3
 as a single fraction in its simplest form. 

 (C3, Q1 June 2017) 
23. The function f is defined by 

f (x) = 
  

6

2x +5
+

2

2x - 5
+

60

4x2 - 25
, x > 4 

 

 Show that f (x) = 
 

A

Bx + C
 where A, B and C are constants to be found. 

(4) 

(C3, Q2 June 2018*) 
24. Given that 

 
3 2

2

4 6 18 20
      2

4 2

x x x c
ax b x

x x

− − +
 + +  

− −
  

 

find the values of the constants a, b and c. 

(4) 

(C3, Q1 June 2019) 
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25. 

 Given that 

 
4 3 2

2

2

7 8 48

3   12

x x x x B
x A

xx x

+ − + −
 + +

−+ −
 

 

 find the values of the constants A and B. 

(4) 

(C34, Q3 June 2016_IAL) 

26.  (a) Express 
)2)(32(

35

+−

+

xx

x
 in partial fractions. 

(3) 

(C4 June 2005 Q3) 
 

27.    f(x) = 
2

2

)2)(31(

163

xx

x

+−

+
 = 

)31( x

A

−
 + 

)2( x

B

+
 + 

2)2( x

C

+
,   x < 

3
1 . 

 (a)  Find the values of A and C and show that B = 0.           

(4) 

 

(C4 Jan 2006 Q5) 
 

28.      f(x) = 
2)21(

13

x

x

−

−
,      x < 

2
1 . 

 Given that, for x  
2
1 ,  

2)21(

13

x

x

−

−
 = 

)21( x

A

−
 + 

2)21( x

B

−
, where A and B are constants, 

 (a) find the values of A and B.             

(3) 

(C4 June 2006 Q2) 
 

29.             
)12)(12(

)14(2 2

−+

+

xx

x
  A + 

)12( +x

B
 + 

)12( −x

C
. 

 (a) Find the values of the constants A, B and C.     

    (4) 

 

(C4 June 2007 Q4) 

30.       f(x) = 
)1()23(

163227
2

2

xx

xx

−+

++
,   x < 

3

2
. 

Given that f(x) can be expressed in the form 

f(x) = 
)23( +x

A
 + 

2)23( +x

B
 + 

)1( x

C

−
, 

 find the values of B and C and show that A = 0.        

(4) 
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(C4 Jan 2009 Q3) 

31.            f(x) = 
)3)(1)(12(

24

+++

−

xxx

x
 = 

)12( +x

A
 + 

)1( +x

B
 + 

)3( +x

C
 . 

 

(a)  Find the values of the constants A, B and C.      (4) 

(C4 June 2009 Q3) 

 

32.      
))(( 21

1052 2

+−

−+

xx

xx
  A + 

1−x

B
 +

2+x

C
. 

(a)  Find the values of the constants A, B and C.            

(4) 

 

(C4 June 2010 Q5) 

 

33.  (a)  Express 
)23)(1(

5

+− xx
 in partial fractions. 

(3) 

(C4 Jan 2011 Q3) 
 

34.     
)12()1(

9
2

2

+− xx

x
 = 

)1( −x

A
 + 

2)1( −x

B
 + 

)12( +x

C
. 

 

 Find the values of the constants A, B and C. 

(4) 

(C4 June 2011 Q1) 

 

35.  (a)  Express 
)5(

1

PP −
 in partial fractions. 

(3) 

 

(C4 Jan 2012 Q8) 

36.     f(x) = 
2)13(

1

−xx
 = 

x

A
 + 

)13( −x

B
 + 

2)13( −x

C
. 

 

(a) Find the values of the constants A, B and C. 

(4) 

 

(C4 June 2012 Q1) 

37.  Express  
)13)(2(

10209 2

−+

−+

xx

xx
  in partial fractions. 
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(4) 

(C4 Jan 2013 Q3) 
38. Express in partial fractions 

 

                                  
2

5 3

(2 1)( 1)

x

x x

+

+ +
              

(4) 

(C4 June 2013_R Q1) 

39. (a)  Express 
( )2

25

2 1x x +
 in partial fractions. 

(4) 

(C4 June 2014_R Q4) 

40. (a)  Express 
)2(

2

−PP
 in partial fractions. 

(3) 

(C4 June 2015 Q7) 

41. (a) Express 
( )( )

5 4

2 1 1

x

x x

−

− +
 in partial fractions. 

(3) 

(IAL, C34 June 2014 Q6) 

42. Given that 

 

4( 6)

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

x A B C

x x x x x

+
 + +

− + − + +

2

2 2
 

 

(a) find the values of the constants A and C and show that B = 0. 

(4) 

(IAL, C34 June 2015 Q2) 

43. (a) Express 
2

2

3 4

(3 2)

x

x x

−

−
 in partial fractions. 

(4) 

(IAL, C34 Jan 2016 Q9) 

 

44. (a) Express 
9 11

(1 )(3 2 )

x

x x

+

− +
 in partial fractions. 

(3) 

 

(IAL, C34 Jan 2017 Q3) 
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45. 

  

6 - 5x - 4x2

(2 - x)(1+ 2x)
º A+

B

(2 - x)
+

C

(1+ 2x)
 

(a) Find the values of the constants A, B and C. 

(4) 

(IAL, C34 June2017 Q5) 

 

46. (a) Express 
  

9(4 + x)

16 - 9x2
 in partial fractions. 

(3) 

(IAL, C34 Jan 2018 Q3) 

 


