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Answer ALL questions.  Write your answers in the spaces provided.

1. Using algebra, find the set of values of x for which

x
x x+

<
+2
2
5

(7)
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Question 1 continued
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(Total for Question 1 is 7 marks)
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Answer ALL questions.  Write your answers in the spaces provided.

1. Using algebra, find the set of values of x for which

x
x x+

<
+2
2
5

(7)
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Question 1 continued
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(Total for Question 1 is 7 marks)
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2. (a) Express 
1
6 8r r+( ) +( )  in partial fractions.

(1)

 (b) Hence show that

2
6 8 56 7 8

1
r r

n an b
n n

r

n

+( ) +( ) =
+( )

+( ) +( )
=

∑
  where a and b are integers to be found.
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2. (a) Express 
1
6 8r r+( ) +( )  in partial fractions.
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 (b) Hence show that
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  where a and b are integers to be found.
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Question 2 continued
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Question 2 continued
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(Total for Question 2 is 5 marks)
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Question 2 continued
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Question 2 continued
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(Total for Question 2 is 5 marks)
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3. (a) Show that the substitution z = y–2 transforms the differential equation

d
d

ey
x

xy x yx+ = −2
2 3    (I)

  into the differential equation

d
d

ez
x

xz x x− = − −4 2
2

   (II)
(4)

 (b) Solve differential equation (II) to find z as a function of x.
(5)

 (c) Hence find the general solution of differential equation (I), giving your answer in the 
form y2 = f(x).
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Question 3 continued
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3. (a) Show that the substitution z = y–2 transforms the differential equation

d
d

ey
x

xy x yx+ = −2
2 3    (I)

  into the differential equation

d
d
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x

xz x x− = − −4 2
2

   (II)
(4)

 (b) Solve differential equation (II) to find z as a function of x.
(5)

 (c) Hence find the general solution of differential equation (I), giving your answer in the 
form y2 = f(x).
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Question 3 continued
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Question 3 continued
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(Total for Question 3 is 10 marks)
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Question 3 continued
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4. A transformation T from the z-plane to the w-plane is given by

w z
z

z= −
+

≠ −1
1

1,

 The line in the z-plane with equation y = 2x is mapped by T onto the curve C in the 
w-plane.

 (a) Show that C is a circle and find its centre and radius.
(7)

 The region y < 2x in the z-plane is mapped by T onto the region R in the w-plane.

 (b) Sketch circle C on an Argand diagram and shade and label region R.
(2)
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 (a) Show that C is a circle and find its centre and radius.
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5. Given that y = cot x,

 (a) show that 
d
d

2

2
32 2y

x
x x= +cot cot

(3)

 (b) Hence show that
d
d

3

3
4 2y

x
p x q x r= + +cot cot

  where p, q and r are integers to be found.
(3)

 (c) Find the Taylor series expansion of cot x in ascending powers of 
3
πx −  

 up to and

  including the term in 
3

3
πx −   .

(3)
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6. (a) Find the general solution of the differential equation

d
d

d
d

2

2 2 3 2y
x

y
x

y x− − = sin    (I)
(8)

 Given that y = 0 and 
d
d
y
x  = 1 when x = 0

 (b) find the particular solution of differential equation (I).
(5)
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7. 

R

O Initial line
Figure 1

 Figure 1 shows the two curves given by the polar equations

r = 3 sinθ,    0  θ  π

r = 1 + cosθ,    0  θ  π

 (a) Verify that the curves intersect at the point P with polar coordinates 
3 ,
2 3
π 

   .
(2)

 The region R, bounded by the two curves, is shown shaded in Figure 1.

 (b) Use calculus to find the exact area of R, giving your answer in the form a ( )3π − , 
where a is a constant to be found.

(6)
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8. (a) Show that

z
z

z
z

z
z

k z
z

+





−





= − − −





1 1 1 13 3
6

6
2

2

 where k is a constant to be found.
(3)

 Given that z = cosθ + isinθ, where θ is real,

 (b) show that

  (i) z
z

n
n+ 1

= 2cosnθ

  (ii) z z
n

n− 1
= 2isinnθ

(3)

 (c) Hence show that

cos3θ sin3θ = 
1
32  (3sin 2θ – sin 6θ)

(4)

 (d) Find the exact value of

8
0

π

∫  cos3θ sin3θ dθ
(4)
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Q8

(Total for Question 8 is 14 marks)

 

 

Further Pure Mathematics FP2 Mark scheme 

Question  Scheme Marks 

1 2
2 5

x
x x


   

 

Critical Values 2 and 5 
Seen anywhere in solution 
Both correct B1B1; one correct 
B1B0 

B1 
B1 

2 0
2 5

x
x x

 
   

  

  
2 3 4 0

2 5
x x
x x

 


 
   

  
  

4 1
0

2 5
x x
x x
 


 

 Attempt single fraction and factorise 
numerator or use quad formula M1 

Critical values 4 and 1 Correct critical values May be seen 
on a graph or number line. A1 

   
5 4, 2 1
5, 4 2,1

x x      

     

 

dM1: Attempt an interval inequality using one 
of 2 or 5 with another cv  

dM1 
A1 
A1 

A1, A1: Correct intervals 
Can be in set notation 
One correct scores A1A0 
Award on basis of the inequalities seen - 
ignore any and/or between them 
Set notation answers do not need the union 
sign. 

 (7) 
Alternative  

Critical Values 2 and 5 Seen anywhere in solution B1, B1 

       2 22 5 2 2 2 5
2 5

x x x x x x
x x

      
 

   

      5 2 5 2 2 0x x x x x            

     5 2 1 4 0x x x x         
Multiply by    2 25 2x x 
and attempt to factorise a 
quartic or use quad formula 

M1 

Critical values 4 and 1 Correct critical values A1 

   
5 4, 2 1
5, 4 2,1

x x      

   
 

dM1: Attempt an interval 
inequality using one of 2 or 
5 with another cv dM 

A1 
A1 A1, A1: Correct intervals 

Can be in set notation 
One correct scores A1A0 

Any solutions with no algebra (eg sketch graph followed by critical values 
with no working) scores max B1B1  

(7 marks) 
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