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There are 8 questions in this question paper.  The total mark for this paper is 75.
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Advice to Candidates

You must ensure that your answers to parts of questions are clearly labelled.
You should show sufficient working to make your methods clear to the Examiner. 
Answers without working may not gain full credit.
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1. y = (arsinh 2x)2

 Find the exact value of 
d

d

y

x
 at x  =  

1

2
, giving your answer in the form a ln b, 

 where a and b are real numbers.

(5)
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Question 1 continued
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2. The ellipse E has equation              = 1, where a > 2√2.

 The eccentricity of E is 
1

2√
 .

 (a) Calculate the value of a.

(2)

  The ellipse E cuts the y-axis at the points D and D'. The foci of E are S and S'. 

 (b) Calculate the area of the quadrilateral SDS'D'.

  (3)

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

2

2 8

x

a
+
y2



Leave 

blank

5

*N34271A0528* Turn over

Question 2 continued
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3.                             

 (a) Prove that, for n    2,  I
n
 = n(n � 1) I

n � 2 
� n.

(5)

 (b) Find an exact expression for I
4
, giving your answer in terms of e.

(4)
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Question 3 continued
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4.  f (x) = 15 sinh  x � 17 cosh  x + 6x                                      

 The curve with equation y = f (x) has a stationary point P.

 (a) Find the exact x-coordinate of P, giving your answer in terms of ln 2.

(6)

 (b) Determine the nature of the stationary point.

(3)
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Question 4 continued
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Question 4 continued
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Question 4 continued
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5. A curve has parametric equations

 x = 2t3,  y = 3t2,  0 - t - 1.

 The curve is rotated through 2π radians about the x-axis.

 Prove that the area of the curved surface generated is            

 (9)

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

( )24
2 1

5

π
+√ .



Leave 

blank

13

*N34271A01328* Turn over

Question 5 continued
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Question 5 continued
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Question 5 continued
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6. Using the substitution u = cosh θ, find the value of

 giving your answer as an exact fraction.

  (10)
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Question 6 continued
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Question 6 continued
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Question 6 continued
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7. The curve C has cartesian equation

y = ln (sin x),  0 < x < π.

 The intrinsic equation of C is s = f (ψ), where s increases as ψ decreases.

 (a) Show that

(3)

 The point with intrinsic coordinates             lies on C.  

 (b) Show that s = ln

(6)

 (c) Find the radius of curvature of C at the point where

 (3)
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.( (
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Question 7 continued
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Question 7 continued
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Question 7 continued
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8. The parabola C has equation y2 = 4ax, where a is a positive constant. The point P on C has 

coordinates (ap2, 2ap).

 (a)  Show that an equation of the normal to C at P is y + px = 2ap + ap3.

(4)

 The normal to C at P meets the curve again at Q.

 (b) Show that the y-coordinate of Q is  

(5)

 (c) Show that, as p varies, the least distance from P to Q is 6√3a.

(7)
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Question 8 continued
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Question 8 continued
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Question 8 continued
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Question 8 continued
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