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1:	 (a)	 Use the definition of cosh x in terms of exponentials to show that

2 5 6 4cosh cosh cosh coshx x x x� �
(2)

	 (b)	 Hence determine the exact values of x for which

cosh cosh cosh6 4 8x x x� �

		  giving your answers in terms of natural logarithms in simplest form.
(4)
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Question 1 continued
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  

2:	 Determine

	 (i)	
1

4 8 9
2x x

x
� �� d

(3)

	 (ii)	 arcosh d3x x∫
(4)
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Question 2 continued
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(Total for Question 2 is 7 marks)
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3:		  M �
��

�

�
�
�

�

�

�
�
�

1 1 4

3

1

a b
a b

           where a and b are constants

	 Given that  i j k+ +2   is an eigenvector of M,

	 (a)	 determine the corresponding eigenvalue.
(2)

	 (b)	 Hence determine the value of a and the value of b.
(2)

	 (c)	 Determine

		  (i)	 the other eigenvalues of M,
(3)

		  (ii)	 eigenvectors which correspond to these eigenvalues.
(3)
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Question 3 continued
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Question 3 continued
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Question 3 continued

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

(Total for Question 3 is 10 marks)
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4:		  y x
x

x� � �
�
�

�
�
�arsinh arsinh
1

0>

	 (a)	 Show that

d

d

y
x

x

x x
�

�

�

1

1
2

(2)

	 (b)	 Hence determine the exact value of y for which  
d
d
y
x

 = 0, giving your answer as a 

simplified natural logarithm.
(3)
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Question 4 continued
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(Total for Question 4 is 5 marks)
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5:		  I x x x nn
n� �� ��

�

1

6 1

2
3 2 0d 

	 (a)	 Show that, for  n  1

3 6 4 8 6 2
1

�� � � � � ��n I nIn n
n

(5)

	 (b)	 Use the reduction formula in part (a) to determine the exact value of

x x x3

1

6 1

2
3 2� �� �

�
d

(4)
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Question 5 continued
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Question 5 continued
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Question 5 continued
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(Total for Question 5 is 9 marks)
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6:		  A � �
�

�

�

�
�
�

�

�

�
�
�

1 2

5 3 2

6 1 4

k
         where k is a constant

	 (a)	 Determine the value of k for which A is singular.
(3)

	 Given that A is non‑singular,

	 (b)	 determine A–1, giving your answer in simplest form in terms of k.
(4)
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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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(Total for Question 6 is 7 marks)
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  

7:		  In this question you must show all stages of your working.
Solutions relying entirely on calculator technology are not acceptable.

O

y

x

Figure 1

	 Figure 1 shows a sketch of the curve with equation

cos 2 0
4

πy x x� � �

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

	 (a)	 Show that the area of the curved surface generated is given by

4
2

0

2 cos 2 1 4sin 2 d

π

S π x x x� ��
(2)

	 (b)	 Hence, using the substitution  2sin 2 sinhx θ� , show that

� �� �ln
4

πS a b a b� � �

		  where a and b are integers to be determined.
(7)
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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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(Total for Question 7 is 9 marks)
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8:	 The plane Π1 has equation

4 7 3

2 5 1

1 6 2

λ μ
�� � � � � �

� � � � � �� � �� � � � � �
� � � � � �� �� � � � � �

r

	 where λ and μ are scalar parameters.

	 (a)	 Determine  7 5 6 3 2i j k i j k� �� � � � � �� �
(1)

	 (b)	 Hence show that the equation of Π1 can be written in the form

r i j k. 8 2 11� �� � � p

		  where p is a constant to be determined.
(2)

	 Given that

•	 the plane Π2 has equation  x – y + z = 7

•	 the planes Π1 and Π2 intersect in the line l1

	 (c)	 determine an equation for l1 giving your answer in the form  (r – a) × b = 0  where 
a and b are constant vectors.

(3)

	 Given also that

•	 the point A has coordinates (2, 1, 3)

•	 the point B has coordinates (3, 0, 2)

•	 the line l2 passes through A and B

	 (d)	 determine the shortest distance between l1 and l2
(4)
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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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(Total for Question 8 is 10 marks)
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9:	 The hyperbola H has equation  x y2 2

64 49
−  = 1  and eccentricity e.

	 (a)	 Show that  e =
113

8
(2)

	 The point (8 sec θ, 7 tan θ), where  0
2

πθ< < , lies on H.

	 (b)	 Use calculus to show that the tangent to H at P has equation

sec tan 1
8 7

x yθ θ� �

(3)

	 The tangent to H at P meets the y‑axis at the point Q.

	 (c)	 Write down the coordinates of Q.
(1)

	 The normal to H at P

•	 has equation  8 cos 7 cot 113x θ y θ� �

•	 meets the y‑axis at the point R

	 (d)	 Write down the coordinates of R.
(1)

	 (e)	 Hence show that the circle with QR as a diameter passes through the foci of H.
(5)

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________



*P76393A02932* Turn over      

29

  

D
O

 N
O

T 
W

RI
TE

 IN
 T

H
IS

 A
RE

A
 		

D
O

 N
O

T 
W

RI
TE

 IN
 T

H
IS

 A
RE

A
						





D

O
 N

O
T 

W
RI

TE
 IN

 T
H

IS
 A

RE
A

Question 9 continued
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Question 9 continued
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Question 9 continued
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Question 9 continued
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(Total for Question 9 is 12 marks)
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