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Do not write 
outside the  

box Answer all questions in the spaces provided. 

1   A curve has equation  ( )= +y xln 2 1  

The curve intersects the line  –=y x5 6   at a single point where  =x  
 

1 (a)  
 
Show that    lies between 0.6 and 0.7 

[2 marks] 

 
 

  

  

  

  
 
 

1 (b)  The equation  ( )+ –=x xln 2 1 5 6   can be rearranged into the form  ( )( )– +x x=
1

5 ln 2 1
6  

Use the iterative formula 

( )( )+ – +nnx x=1
1

5 ln 2 1
6

 

with  =x1 0.7  to find the value of  x2   and the value of  x3  

Give your values correct to three decimal places. 
[2 marks] 

  

  

  

  

  
 

=x2   =x3   

  

 
4 
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 Describe a sequence of two geometrical transformations that maps the graph 

of  = xy  
 
 

sin
4

  onto the graph of  = xy  
 
 

5cos
4

 

[4 marks] 

 
 

  

  

  

  

  

  

  

  

  

  

  

  

  
 
 
 
 

Turn over for the next question 
  

 
4 
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Do not write 
outside the  

box 3   The functions  f  and  g  including their domains are defined as 

   ( )f = xx  
 
 

3cos
2

           for πx≤ ≤0 2  

   ( )g =x x−1          for all real values of  x 
 

3 (a)  Find the range of  f 
[2 marks] 

  

  

  

Answer  

 
 

3 (b)  The inverse of  f  is  f −1 

3 (b) (i) Find  ( )f x−1  
[3 marks] 

  

  

  

  

Answer 

 

 
 

3 (b) (ii) Solve the equation  ( ) πf =x−1 3
2

 

[2 marks] 

  

  

  

Answer 
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Do not write 
outside the  

box  3 (c)  The composite function  gf  is denoted by  h 

 3 (c) (i) Find  ( )h x  
[1 mark] 

  

  

  

Answer 

 

 
 

 3 (c) (ii) On Figure 1 sketch the graph of  ( )= hy x   for  πx≤ ≤0 2  
[3 marks] 

 
Figure 1 

 

  

 
11 
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 4 
  

The line  l1  has equation  = +
–

p   
   
   
      

2
3 1
5 1

r   where  p  is a positive constant. 

 

The line  l2   has equation  = +
–

q

   
   
   
      

1 1
4 0

1
r   where  q  is a constant. 

 

The lines  l1  and  l2   intersect. 

 

The acute angle between  l1  and  l2   is  60° 

4 (a)  Find the value of  p 
[5 marks] 

  

  

  

  

  

  

  

  

  

  

  

p =  
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Do not write 
outside the  

box 4 (b)  Find the value of  q 
[3 marks] 

  

  

  

  

  

  

  

  

  

  

q =  

 
 
 
 

Turn over for the next question 
  

 
8 
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Do not write 
outside the  

box 5   The polynomial  ( )f x   is defined by 

( )f = + + –x ax bx cx3 2 6  

where  a,  b  and  c  are  constants. 

When  ( )f x   is divided by  ( )–x 1   the remainder is 45  

When  ( )f x   is divided by  ( )+x 1   the remainder is –5  

When  ( )f x   is divided by  ( )+x2 1   the remainder is –9  

5 (a) (i) Show that  b = 26 
[3 marks] 

  

  

  

  

  

  
 
 

5 (a) (ii) 
 
Find the value of  a  and the value of  c 

[3 marks] 

  

  

  

  

  

  

  

  
 

a =   c =  
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Do not write 
outside the  

box  5 (b) (i) Show that  ( )f – =2 0  
[1 mark] 

 
 

 
 

 
 

 
 

 5 (b) (ii) Hence show that  ( )
( )( )

f
+ +

x
x x4 1 2

  can be written in the form 

( )+ +
+

qp x
x

1
4 1

 

where  p  and  q  are constants. 
[3 marks] 

  

  

  

  

  

  

  

  

  

  

  

  

Answer 
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Do not write 
outside the  

box  6 (a)  Use Simpson’s rule with 4 strips to find an estimate for 
 

d– x x 
 
 

⌠

⌡

1
3

0

1
1

2
 

Give your answer to four decimal places. 
[4 marks] 

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

Answer  
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Do not write 
outside the  

box 

6 (b) 
 

Find the binomial expansion of  – x 
 
 

31
1

2
  up to and including the term in x6  

[2 marks] 

  

  

  

  

  

  

  

  

  

Answer 

 

 
 
 
 

Turn over for the next question 
  

 
6 
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Do not write 
outside the  

box  7   Figure 2 shows the graph of  =y x−1sin   where  y  is in radians and the end-points of 
the graph are  P  and  Q 

Figure 2 

 

 7 (a)  Find the coordinates of  P  and the coordinates of  Q 
[1 mark] 

  

  
 

P  
 

Q 
 

 
 

 7 (b)  On Figure 3 sketch the graph of  ( )= +y x−11
sin 1

2
 

[2 marks] 

Figure 3 
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box 
 7 (c) (i) Express the equation  ( )= +y x−11

sin 1
2

  in the form  ( )= fx y  

[2 marks] 

  

  

  

  

  

Answer  

 
 

 7 (c) (ii) Hence find the value of  
d
d

x
y

  when  =y π
12

 

 
Give your answer in an exact form. 

[2 marks] 

  

  

  

  

  

d =
d

x
y

 
 

 
 
 
 

Turn over for the next question 
  

 
7 
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Do not write 
outside the  

box  8 (a)  It is given that  ( )+ = + °8sin 15cos 17sin 62   correct to the nearest degree. 

It is also given that the maximum value of  ( )+ °17sin 62   is 17 
 

8 (a) (i) Find the smallest positive value of the angle    at which this maximum occurs. 
[1 mark] 

  

  

  

Answer  

 
 

 8 (a) (ii) Find the minimum value of  
( )– +

34
34 8sin 15cos

 

[1 mark] 

  

  

  

Answer 
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Do not write 
outside the  

box  8 (b)  Solve the equation 

( ) ( ). .–+ =–y y2tan 2 0 7 9 6sec 2 0 7     for   < < πy0  
 
Give all values of  y  in the interval to two decimal places. [5 marks] 

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

Answer  

 
 
 
 

Turn over for the next question  
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There are no questions printed on this page 
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Do not write 
outside the  

box 9   Find  
–

d
–

x
x x

⌠
⌡ 2

14
2 6

 

Give your answer in the form  ( )f +x c2ln   where  c  is the constant of integration. 
[6 marks] 

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

Answer 

 

  

 
6 
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Do not write 
outside the  

box 10   A curve  C  has equation  ( )= –+x y x y 24  

The curve  C  has exactly one stationary point at  D 
 

10 (a)  Show that  
–d

d
–

–
=

+
y x y
x x y

2 2 4
1 2 2

 

[3 marks] 

  

  

  

  

  

  

  

  
 
 

10 (b)  Find the coordinates of  D 
[4 marks] 

  

  

  

  

  

  

  

  

  

  

Answer  
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outside the  

box 
10 (c) 

 
By differentiating  

+
– –

–
x y

x y
2 2 4
1 2 2

  with respect to  x  determine the nature of 

this stationary point. 
[5 marks] 

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  
 
 
 
 

Turn over for the next question   
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Do not write 
outside the  

box 11 
 

 A curve is defined by the parametric equations 

–
= ptx

t
2

1
     and     

–
= pty

t

2

1
 

where  t ≠ 1  and  p  is a non-zero constant. 
 

 

11 (a) 
 

Find  d
d
y
x

  in terms of  t 

[3 marks] 

  

  

  

  

  

  

  

  

d =
d
y
x

 
 

 
 

11 (b)  Find an equation for the tangent to the curve at the point where  t = 3 

Give your answer in the form  + + =ax by cp 0   where  a,  b  and  c  are integers. 
[4 marks] 
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Answer  

 
 

11 (c)  Find a Cartesian equation of the curve. 

Give your answer in the form  ( )= fy x1
2

 

[4 marks] 

  

  

  

  

  

  

  

  

  

  

Answer 
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Do not write 
outside the  

box 12 (a)  It is given that  =
+
xy

x
5

5 3
 

Use the quotient rule to show that  
( )

d =
d +
y n
x x 25 3

  where  n  is an integer. 

[2 marks] 

  

  

  

  
 
 

12 (b)  A curve has equation  ( )= +y x xln 5 3  
 

12 (b) (i) Find  
d
d
y
x

 

[3 marks] 

 
 

  

  

d =
d
y
x

 
 

 
 

12 (b) (ii) Find an equation for the normal to the curve at the point where  x = 1 

Give your answer in an exact form. 
[3 marks] 

 
 

 
 

 
 

 

Answer 
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Do not write 
outside the  

box 
12 (c) (i) Use the substitution  = +u x5 3   to find  d

+
x x

x
⌠
⌡

5
5 3

 

[4 marks] 

 
 

  

  

  

  

  

  

  

  

Answer 

 

 
 

12 (c) (ii) Find  ( )+ dx x∫ ln 5 3  
[4 marks] 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 

Answer 
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Do not write 
outside the  

box 13   It is given that  ( )= fy x   satisfies the differential equation 

( ) .d+ = e
d

yyx x
x

−2 0 51 sin sin2  

It is also given that  y = 4  when  x = 0 

 

Find the exact value of  y  when π=x
4

 

[8 marks] 
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Answer 

 

 
 
 
 

Turn over for the next question 
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Do not write 
outside the  

box 14 (a) (i) It is given that  =y
x

1
cos

 

Use the quotient rule to show that  
d =
d
y x x
x

sec tan  

[2 marks] 

  

  

  

  

  

  

  

 

14 (a) (ii) It is given that  ( )= +y x xln sec tan  

Show that  
d =
d
y x
x

sec  

[2 marks] 
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box 14 (b)  The region bounded by the curve  = +y x xtan 2sin , the lines  x = 0  and  x = 
π
6

,  

and the  x-axis is rotated through  π2    radians about the  x-axis to form a solid. 
 

Use the result in part (a)(ii) to find the exact value of the volume of this solid. 
 

Give your answer in the form  ( )+ – +a b cπ
π ln3

6
  where  a,  b  and  c  are integers. 

[6 marks] 

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

Answer 

 

 
 

END  OF  QUESTIONS
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There are no questions printed on this page 
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Write the question numbers in the left-hand margin. 
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Question 
number 

Additional page, if required. 
Write the question numbers in the left-hand margin. 
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number 
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