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Question
Number Scheme Marks

1.         (a)

                        y
                            3

                                       4          x        Closed shape   3, 4 B1              (1)   

            (b)   
b2 = a2(1 – e2)   �      9 = 16(1 – e2) M1 

                
4
7

�e                   oe          awrt 0.661 A1              (2)

            (c) Foci are at (�ae , 0)              use of ae M1              

(�7, 0) and (–�7, 0)                           awrt 2.65, 0 is required, ft their e
A1 ft           (2)  

                   (5 marks)
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x
x 2/32 )2( may be unsimplified or implied correct numerical answer

if first M1 clearly gained

At x = ½�2 , 3
2
3

��           accept 
32

9  or exact equivalents M1, A1

       (6 marks)

(�) indicates final line is given on the paper; cso = correct solution only;  ft = follow-through mark 
oe = or equivalent;  awrt = answers which round to; cao = correct answer only
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3.         11
2

ee2
2

ee10 ���
�

�
��
�

� �
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�

�
��
�

� 	 �� xxxx

M1              

            0411e6 2
���

xx x                                                               quadratic in ex M1, A1

            0)4e3)(1e2( ���
xx M1

 ex = ½ and 4/3 A1

x = ln ½ and ln 4/3 M1, A1

(7 marks)

Alt 3.         
)cosh(sinh2cosh10 ���� xRxx

R = �96 and 
5
1tan �� M1, A1
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121

96
11ln�x                                                           either A1 

            
6

4ln�   and  
4
6ln                                                     both as single ln

A1                   

2
3ln½

4
6ln  , 

2
3ln½

6
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��

3
2

4
6ln  ,  

3
2

6
4ln    combine either into single ln.

Dependent on first two Ms

M1              

            x = ln ½ and ln 4/3 A1, A1

[One answer by alt. method gains max. M1A1M1M0M1A1A0]

(11 marks)

(�) indicates final line is given on the paper; cso = correct solution only;  ft = follow-through mark 
oe = or equivalent;  awrt = answers which round to; cao = correct answer only 
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4.         (a) ��
�

�� xxxnxxxxx nnn dsinsindcos 1 M1, A1

                    ]dcos)1(cos[     ......  21 xxxnnxnx nn
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���� M1              

Using limits    2)1(
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 (9 marks)

(�) indicates final line is given on the paper; cso = correct solution only;  ft = follow-through mark 
oe = or equivalent;  awrt = answers which round to; cao = correct answer only 
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5.         (a)

2
tan

2
sec

2
1

d
d

2
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y
M1

            
     

2
cos

2
sin2

1
��

�

M1

   �
�

eccos
sin

1
��               (�) A1              (3)

            (b)  
1eccossin

d
d.

d
d

d
d    ; sin

d
d

���� ��
��

�
�

s
s
yyy

     )(  cy ��� M1              

            Using 
2

,0 �
� ��y   to obtain  

2
�

� ��y        (�)    cso A1              (2)

            (c)
�

�
��

��
�

sin
coseccoscos

d
d.

d
d

d
d  ;  cos

d
d

����

s
s
xx

s
x

M1              

            )(   sinln cx �� � A1

            Using x = 0, 
2
�

� �  to obtain  �sinln�x A1              (3)

            (d) �
�

�
�
�

�
��

2
sinln �yx              (or cosy = ex or any equivalent) A1              

                                  A = 4/5, B = – 4/5 A1

            The A1 in (d) depends of the M1 in (c)      

(14 marks)

(�) indicates final line is given on the paper; cso = correct solution only;  ft = follow-through mark 
oe = or equivalent;  awrt = answers which round to; cao = correct answer only
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6.         (a) xy 3arctan�      �    xy 3tan � M1

                 3
d
dsec2

�

x
yy A1

   22 91
3

tan1
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d
d

xyx
y
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�               (�) M1, A1       (4)

            (b)  
dx

x
xxxxxx ��
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�� 2
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2

91
93arctan3d3arctan6 M1, A1

                           x
x

x d
91

191      ....... 2

2
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��
�� M1              

                                       xx 3arctan
3
1      ...... ��� A1              

     
93

3
3
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��
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�

	 M1              

                   )334(
9
1

�� �             (�)                    cso A1              (6)

(10 marks)

(�) indicates final line is given on the paper; cso = correct solution only;  ft = follow-through mark 
oe = or equivalent;  awrt = answers which round to; cao = correct answer only
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7.         (a)   
2

4
d
d

xx
y

��   ;  at x = 2p  2

1
d
d

px
y

	�
M1, A1              

            Equation of tangent at P,  )2(12
2 px

pp
y 		�	 M1              

            pxyp
p

x
p

y 4      ,  41( 2
2 �����     etc)

            At Q      q2y + x + 4q                        Two correct equations in any form A1

            (p2 – q2)y = 4(p – q) M1

            qp
y

�
�

4                      (�)        A1

            
qp

pq
qp

ppx
�

�

�

��

444
2

        (�)        M1, A1       (8)

            (b) 344
�

�

�

� qpqp
pq

M1   

            3p2 – 10pq + 3q2 = 0 A1

            (3p – q)(p – 3q) = 0 M1   

            pqpq
3
1     , 3 �� A1, A1       (5)

(13 marks)

(�) indicates final line is given on the paper; cso = correct solution only;  ft = follow-through mark 
oe = or equivalent;  awrt = answers which round to; cao = correct answer only
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8.         (a) ½2xy �  ,   ½–

d
d x

x
y
� M1, A1
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            (b)  
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...
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3
24d14 ��

�
��

�
���� � xxxS �� M1, A1
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A1              (3)   
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1

M1              

                                          x
x

x d1
�
�

� � A1              

            Using symmetry,  x
x

xs d12
1

0
�
�

� �
�          (�) A1              (3)

            (d) ��
�

� coshsinh2
d
d     , sinh 2

��

xx            oe B1             

       ���
�

� dcoshsinh2.
sinh

sinh12 2

2

�
�

�I M1              

              �� �� dcosh4 2 A1

               � �� �� d)2cosh1(2 M1 

               �� 2sinh2 �� A1

            Limits are 0 and )21(ln(  1arsinh ��      

            � � 1arsinh

0
2sinh1sinh22 �

�� ���s

               21121arsinh2 ���      

               � �21ln(22 ���            (�) M1, A1      (6)

(16 marks)

(�) indicates final line is given on the paper; cso = correct solution only;  ft = follow-through mark 
oe = or equivalent;  awrt = answers which round to; cao = correct answer only
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8. (d) Alt    
The last four marks can be gained:

              ��
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d)e2e(d
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��� A1              
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12221

2
1    .... 

            )]21ln(2[2)223223½()21ln(2 ���������   (�)
M1, A1              

 8. (d) Alt   
The last two marks may be gained by substituting back to the variable x        

            � � � �......
...
... coshsinh222sinh2 ����� ����s

           � �1012arsinh2 xxx ���        

       22)21ln(2221arsinh2 �����            

              � �21ln(22 ���            (�) M1, A1
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