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� � � � � � � � � � � 	 
� � 

= 0·2  M1 (Correct formula 



 = 0.2) 

 

 Integral   � ��
 [1 + 1·8964809 + 4 (1·0408108  

    + 1·4333294) B1 (3 correct values) 
    + 2 (1·1735109)] B1 (2 correct values) 
 
   1·0093  A1 (F.T. one slip) 
      
       (4) 
 � � � � �

  = � �
 or degrees  B1 (choice of  and use  

      correct evaluation) 
  

 sin 3  = sin ��
 = 1  B1 (2 correct evaluations) 

 

 4 sin �  - 3 sin �  �  = + 1 

 

 (  sin 3   4 sin  3 sin �  ) 

 � � �
see  = 1 – 2 (sec �  – 1) M1 (tan �  = sec �   1) 

 2 sec �   + sec  3 = 0  M1( (a sec  +b)(c sec  + d) 

 (2 sec  + 3) (sec  – 1) = 0 with ac = coefft of sec �  

 sec  = � �
, sec  = 1 bd = constant term or use of correct  

     formula) 

 cos  = � �
, cos  = 1 A1 

  = 131·8 , 228·2 , 0 , 360  B1 (131·8 ) B1(228·2 ) B1 (0 , 360 ) 
  
  
    
       (8) 
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� � � �  ! "! #
 = $%&' () *

   M1 ( + = ,- . /
, 0 1 1 or 2 or 23 / ,4

) 

      A1 ( 56 78
) 

 

      M1 9+: 9: +
, A1 (all correct C.A.O.)  

 

 
� ;  

4 <=
 + cos > ? @? A

 + <B 9 +  + C DC EED FFG
 = 0  B1 (cos C DC EE

) 

      B1 ( C DC EDD E FH GB
) 

   FF HH IJ K L 8M NON O NOP OP N
 B1 F.T P NP

(sin > ) =  cos P OP NN
  

 
   
        (7)  Q � RO S TUV WS VX Y Z[ \\

M1 (attempt to find values)

9 0·26   
  

 Change of sign indicates  is between 8 and 9  A1 (correct values or signs and conclusion)  

 

  ]^
= 8·8, _^

 = 8·7338 ….. , `a
= 8·7321 .. B1 ( ba

) 

   cO
 8·7321  B1 ( cO

) 

 
  Check  8·73205, 8·73215 
 

  d e f g hij d e f k hij l
 m m m nom m m m m nom pq Dr

 M1 (attempt to find relevant values or signs) 

       A1 (correct values)  
 
  Change of sign indicates  is 8·7321 A1 (FT for incorrect values)  

 
  correct to four decimal places    (7)
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s � � �  tu vwv xx y z{ | |||| } ~ y zw{ | |
M1 

tu � ��� �� � ���� �� l l�ll�l
 

       
\\�\\� [WZ�TWZZ� T

) 

 
        A1 (simplified answer)  
          
 

 
� ;  

  �� ��� � � � �� �    (o.e) M1 
����� � � � � ���

 � = 1, + 5) 

     

 
���� �� � � � � �� � �� � �

 A1 ��
 

 

 
�   � f g

 ¡¢ £¤ ¥ ¦§¨ ©©
 M1 ( � �

(1+
���ª � «¬ l�l

 

   ­®¥®¨®¥ ¦¯° ±©©² ³
  

   ´�� µ ll�
) 

 =

� «¬´ �ªg�g f ll
 A1 ( ¶f ·�� ´ll�

unambiguous simplified  

   statement) 
 
    
 

 ¸ ¹ º »»»» ¼½ ¾ ¿À¼Á Â Ã¼ ¢¢¡ M1 (
� ��fÄ Å ���´ ll �l�l

 

   A1 (
�f¶g¶fÆ Ç È�� � µlµl�

 

   A1 ( É¼-
unambiguous answer)  

    (10) 
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Ê Ë¸ Ì º ¸ Í º  
(i) M1 (shape)  
A1((1,0), all correct)

¸ Í Í º  
M1 (graph above Î axis and former shape for Ï  >1) 

A1 (x <1 correct)  
F.T ve parts of graph from (i)) 

 ¸ Ð º ÑÒ Ó
< 4 B1 

  ÔÕ
 ÖÔ× Õ

M1 (
�·fe l

 

  efl
 A1 

 

  
�Ø� �Ù Ú Û�  A1 (must indicate both conditions, C.A.O)  

    (8) 
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Ü ¸ Ì º
(i) ÝÞÝß àßÝá âãä

    = å æåçè éêë
 

�� ì
 M1 ( í î ïîíð ñòóô

,k = 1, 2, ½) 

     
    A1 (k = ½) 
 

 (ii)
fd� �d e l ¸ õ ö º  M1 

ïí÷ø ù ð óô
 

    A1 d eµ
 

 (iii) úû� � üý þÿ �   M1 (
�¢ �� �
) 

    A1 fhµ
 

     

 ¸ Ð º ����	
 � � 
	 � � M1( ª·È � Æ lµ ����� ��� �� �
A1 · gµ

 

 

  = 
���� � ����� � �� �

 

 

  ªhÈ � ÆfeÈ � Æ· g
 A1 ªhÈ � Æfe� È � Æµ

allowable k 

      
  

  � ���  ! " #$%! &
 A1 (C.A.O) (either form) 

    
(10) 
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' Ë
 

 
 
 
 

 Marks conditional on inverted V shape 
being present,  

 
 B1 (2 correct Ï  values), 
 
 B1 (( ) 4 for highest pt.) 
 
 B1 (all correct) 
 
 S.Case for 3 correct points and 

incorrect or no graph, B1 
 
  
 
 B1 (left line of graph intersects ( * axis 

at (0,1)) 
 
 B1 (Second point) 
 
 B1 (all correct) 
 
 S. Case for 3 correct pts and incorrect 

or no graph, B1  
 
   (6) 
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+ Ë ¸ Ì º l,l� � � -. /01 2
  M1 (correct order)  

    A1 

 ¸ Ð º �,l� � 3 4201
M1 (correct order)  

   = 53 4 �,
  A1 (power laws) 

   = 
2l
  A1 

 
      (5)  

 6 7 Ë ¸ Ì º Range is (0, )  B1 
  ¸ Ð º Let y = 8��  

 

 
!"9 l:

  M1 
!"9 l:

(and attempt to solve) 

 

 ;<= >?
  A1 

 

 ;<= >?
  A1 (C.A.O,) 

 @A <=BC ??D
  B1 (F.T candidate’s 

B BC >D?
 

Domain  (0, ),  range  (2, ) B1 (both values correct or F.T. from (a)) 
 ¸ E º 2 + �� �� @    M1 (equating and attempting to set up  

quadratic equation)  
 

 
?? F<= @

 

 

 G<F= @ ??
   A1 (F.T one  slip in 

BCA ?D
) 

 
 ( HI�I J�8 ��  

 

 
<K= <?

  A1 

 

Not in domain of 
AL
  A1(F.T candidate’s values)  

No solutions  
     (10) 
 


