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QUESTION 4 
 
 (a) 1(2) 2(4) ... 7(4), 146 5f x f x x   (seen anywhere) A1 

  evidence of substituting into mean 
f x
f

 (M1) 

 
  correct equation A1 

  e.g. 146 5
4.5, 146 5 4.5(34 )

34
x x x

x
 

   14x   A1 N2 
 
 (b) 1.54   A2 N2 
 
      [6 marks] 
 
 
QUESTION 5 
 
 (a) (i) evidence of finding the amplitude (M1) 

   e.g. 7 3
2

, amplitude 5  

   5p  A1 N2 
 
  (ii) period 8  (A1) 

   
2

0.785
8 4

q  A1 N2 

 

  (iii) 
2

37r  (A1)  

   2r   A1 N2 
 
 (b) 3k   (accept 3y ) A1 N1 
      [7 marks] 
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QUESTION 4 

 (a)   period= S   A1 N1 
 
  (b)     
 
 
 
 
 
 
 
 
 
 

    A1A1A1     N3 

     Note:  Award A1 for amplitude of 3, A1 for their period, 
         A1 for a sine curve passing through (0,0)  and (0,2ʌ) . 
 
 (c)    evidence of appropriate approach (M1) 
   e.g. line 2y =  on graph, discussion of number of solutions in the domain 
   4 (solutions)    A1 N2 
 

 [6 marks] 
 
 
 
 
QUESTION 5 
  

 (a)  
1 1

d ln (2 3)
2 3 2

x x C
x

= + +
+³  

1
accept ln (2 3)

2
x C§ ·+ +¨ ¸

© ¹
 A1A1 N2   

 

 (b) 
3

3

0
0

1 1
d ln (2 3)

2 3 2
x x

x
ª º= +« »+ ¬ ¼³   

  evidence of substitution of limits (M1) 

  e.g. 1 1
ln 9 ln3

2 2
�  

  evidence of correctly using ln ln ln
aa b
b

� =   (seen anywhere) (A1) 

  e.g. 1
ln 3

2
 

  evidence of correctly using ln ln aa b b=  (seen anywhere) (A1) 

  e.g. 9
ln

3
 

  3P =      (accept ln 3 )  A1 N2 
 

[6 marks] 
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SECTION B 
 

QUESTION 8  

 (a)  (i) 7 A1 N1 
 

(ii) 1  A1 N1 
 
(iii) 10  A1 N1 

     [3 marks] 
  
 (b)   (i)  evidence of appropriate approach M1 

   e.g. 18 2
2

A �
=  

   8A =  AG N0 
  
  (ii)  10C =  A2 N2 
 
  (iii)  METHOD 1 
 
   period 12=  (A1) 
    
   evidence of using period 2ʌB× =   (accept 360D ) (M1) 

   e.g. 2
12

B
S

=  

   
6

B S
=   (accept 0.524 or 30) A1 N3 

    
   METHOD 2 
 
   evidence of substituting (M1) 
   e.g. 10 8cos3 10B= +  
    
   simplifying (A1) 

   e.g. ʌ
cos3 0 3

2
B B§ ·= =¨ ¸

© ¹
 

           
6

B S
=   (accept 0.524 or 30) A1 N3 

  [6 marks] 
  

  (c) correct answers A1A1 
   e.g. 3.52, 10.5t t= = , between 03:31 and 10:29  (accept 10:30)   N2 

 [2 marks] 
  

Total [11 marks] 
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QUESTION 10 
  
 (a)     
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
        

 

   Correct asymptotes A1A1 N2 

 
 (b)   (i)  Period 360D    (accept 2π ) A1 N1 
 
  (ii)  (90 ) 2f D  A1 N1 
 
 (c)   270 , 90D D   A1A1 N1N1  
  
   Notes:  Penalise 1 mark for any additional values. 

   Penalise 1 mark for correct answers given in radians 
3π π

, , or 4.71, 1.57
2 2

. 
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QUESTION 14 

 4, 2,
2

a b c S
= = =   or

2
etc.3S§ ·

¨ ¸
© ¹

 A2A2A2 N6 

 

QUESTION 15 

   A1A1 N2 
 
   Note: Award A1 for approximate parabolic shape with correct orientation, 
          A1 for maximum with 2.5 3x< < , and 1 2y< < . 

 
 (b) 3.19   A2 N2 
 
 (c) 1.89, 3.19p q= =   A2 N2 

 
 
 

(a) 
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QUESTION 10 
 
 (a) (i) attempt to substitute (M1) 

   e.g. 29 15
2

a �
   

   7a    (accept 7a  � ) A1 N2 
 

  (ii) period 12  (A1) 

   2
12

b S
  A1 

   
6

b S
  AG N0 

 
  (iii) attempt to substitute (M1) 

   e.g. 29 15
2

d �
   

   22d   A1 N2 
 
  (iv) 3c    (accept 9c   from 7a  � ) A1 N1 
  

      Note:  Other correct values for c can be found, 3 12 ,c k k r �] . 
     [7 marks] 
 
 (b) stretch takes 3 to 1.5 (A1) 
 
  translation maps (1.5, 29)  to (4.5, 19)   � �so M is (4.5, 19)c  A1 N2 
     [2 marks] 
 

 (c) ( ) 7cos ( 4.5) 12
3

g t tS
 � �  A1A2A1 N4 

     Note:  Award A1 for 
3
S ,  A2 for 4.5,  A1 for 12.   

   Other correct values for c can be found 4.5 6 ,c k k r �] . 
     [4 marks]   
 

 (d) translation 
3

10
�§ ·
¨ ¸
© ¹

 (A1) 

  horizontal stretch of a scale factor of 2 (A1) 
 
  completely correct description, in correct order A1 N3 

  e.g.  translation 
3

10
�§ ·
¨ ¸
© ¹

 then horizontal stretch of a scale factor of 2       

  [3 marks] 
 
              Total [16 marks] 
 
 

 
 

 


