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QUESTION 5 
  

 (a)   

 

 

 

 

 

 

 

 

 

 

 

     A1A1  N2 
  
   Note: Award A1 for negative gradient throughout, A1 for x-intercept of q.   

   It need not be linear. 

 

   (b)       

   

 

 
  
 (c) METHOD 1 
 

   Second derivative is zero, second derivative changes sign.                         R1R1      N2 

  
  METHOD 2 
 

       There is a maximum on the graph of the first derivative. R2      N2 

            [6 marks] 
 

 

QUESTION 6 
 
 (a)   evidence of binomial distribution  (may be seen in parts (b) or (c))   (M1) 
  e.g. , 100 0.04np ×  

                   mean 4=  A1  N2 

 

      (b)   
6 94

100

P( 6) (0.04) (0.96)

6

X
§ ·

= = ¨ ¸
© ¹

 (A1) 

                           0.105=  A1  N2 
 

(c) for evidence of appropriate approach (M1) 
e.g. complement, 1 P( 0)X� =   

100

P ( 0) (0.96) 0.01687...X = = =  (A1)   
P( 1) 0.983X t =  A1  N2 

 [7 marks] 
  

 x-coordinate   
(i) Maximum point on  f r A1 N1 
(ii)  Inflexion point on  f q A1 N1 
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SECTION A 
 
QUESTION 1 
 METHOD 1 
 
 substituting into formula for 40S  (M1) 
 correct substitution  A1 

 e.g. 140( 106)
1900

2
u

 

 1 11u    A1 N2 
 substituting into formula for 40u  or 40S  (M1) 
 correct substitution  A1 
 e.g. 106 11 39d , 1900 20( 22 39 )d  
 3d     A1 N2 
      [6 marks] 
 
 METHOD 2  
 substituting into formula for 40S  (M1) 
 correct substitution  A1 
 e.g. 120(2 39 ) 1900u d  
 substituting into formula for 40u  (M1) 
 correct substitution  A1 
 e.g. 1106 39u d  
 1 11u , 3d   A1A1 N2N2 
      [6 marks] 
 
 
QUESTION 2 

 (a) ( ) sin2 2 ( 2sin2 )f x x x  A1A1 N2 

   Note: Award A1 for 2, A1 for sin 2x . 
 
 

 (b) 
1 3

( ) 3
3 5 3 5

g x
x x

 A1A1 N2 

   Note: Award A1 for 3, A1 for 
1

3 5x
. 

 
 
 (c) evidence of using product rule (M1) 

 3
( ) (cos2 ) ln (3 5)( 2sin 2 )

3 5
h x x x x

x
 A1 N2 

      [6 marks] 
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Question 1 continued 
 
Part B 

  
 (a) ( 3.14)   (accept (π, 0), (3.14, 0) ) A1 N1 

[1 mark] 
 
 (b) (i) For using the product rule (M1) 
   ( ) e cos e sin e (cos sin )x x xf x x x x x  A1A1 N3 
 
  (ii) At B, ( ) 0f x  A1 N1 

[4 marks] 
 
 (c) ( ) e cos e sin e sin e cosx x x xf x x x x x  A1A1    
            2e cosx x  AG N0 

[2 marks] 
 
 (d) (i)  At A, ( ) 0f x  A1 N1 
 
  (ii)  Evidence of setting up their equation (may be seen in part (d)(i)) A1 
    e.g. 2e cos 0x x ,  cos 0x      

       
2

x  ( 1.57 ),   2ey  ( 4.81)  A1A1 

    Coordinates are 2, e
2

  (1.57, 4.81)  N2 

[4 marks] 
 

(e) (i)  
0 0

e sin d or ( )dx x x f x x   A2 N2 

   
  (ii)  Area 12.1    A2 N2 

[4 marks] 
 

Sub-total [15 marks] 
 

Total [25 marks] 
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3. (a) correct integration  A1A1 

  e.g. 
2

4
2
x

x− , 
102

4

4
2
x

x− , 
( )24

2
x −

 

 
   Notes: In the first 2 examples, award A1 for each correct term. 

  In the third example, award A1 for 
1
2

 and A1 for ( )24x − . 
 
 
  substituting limits into their integrated function and subtracting (in any order) (M1) 

  e.g. 
2 210 4

4(10) 4(4)
2 2

− − − , 10 ( 8)− − , ( )21
6 0

2
−  

 

  
10

4
( 4)d 18x x− =∫  A1 N2  

      [4 marks] 
 
 (b) attempt to substitute either limits or the function into volume formula (M1) 

  e.g. 
10 2

4
π df x∫ , ( )2

4
b

a
x −∫ , 

10

4
π 4x −∫  

 
   Note: Do not penalise for missing π or dx . 
 
 
  correct substitution  (accept absence of dx and π) (A1) 

  e.g. ( )210

4
π 4x −∫ , 

10

4
π ( 4)dx x−∫ , 

10

4
( 4)dx x−∫  

 
  volume 18π=  A1 N2 
      [3 marks] 
 
     Total [7 marks] 
 
 
4. (a) 2( ) 3 12f x ax x′ = −  A1A1 N2 
 
   Note: Award A1 for each correct term. 

      [2 marks] 
 
 (b) setting their derivative equal to 3  (seen anywhere) A1 
  e.g. ( ) 3f x′ =   
 
  attempt to substitute 1=x into ( )f x′  (M1) 
  e.g. 23 (1) 12(1)a −  
 
  correct substitution into ( )f x′  (A1) 
  e.g. 3 12a − , 3 15a =  
 
  5a =    A1 N2 
      [4 marks] 
 

     Total [6 marks] 
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QUESTION 10 
 
 (a) attempt to expand (M1) 
  3 3 2 2 3( ) 3 3x h x x h xh h�  � � �  A1 N2 
 [2 marks] 
 
 (b) evidence of substituting x h�  (M1) 
  correct substitution A1 

  e.g. 
3 3

0

( ) 4( ) 1 ( 4 1)
( ) lim

h

x h x h x xf x
ho

� � � � � � �c   

 
  simplifying  A1 

e.g. 
3 2 2 3 3( 3 3 4 4 1 4 1)x x h xh h x h x x

h
� � � � � � � � �  

 
  factoring out h  A1 

  e.g. 
2 2(3 3 4)h x xh h

h
� � �  

 
  2( ) 3 4f x xc  �  AG N0 
 [4 marks] 
 
 (c) (1) 1f c  �   (A1) 
  setting up an appropriate equation M1 
  e.g. 23 4 1x �  �  
 
  at Q, 1x  � , 4y     � �Q is ( 1, 4)�  A1A1 N3 
    [4 marks] 
 
 (d) recognizing that  f  is decreasing when ( ) 0f xc �  R1 
 
  correct values for p and q  (but do not accept 1.15, 1.15p q  � ) A1A1 N1N1 

  e.g. 2
1.15, 1.15; ;

3
p q �  r  an interval such as 1.15 1.15x� d d  

      [3 marks] 
 
 (e) > >( ) 4, 4, 4,f x yc t � t � � f  A2 N2 
      [2 marks] 
 

Total [15 marks] 
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2. (a) ( ) e sin(e )x xf xc  �  A1A1 N2 
 
      [2 marks] 
 

(b) 

 A1A1A1A1 N4  
   Note: Award A1 for shape that must have the correct domain (from 2�  to 2� ) and 

correct range (from 6�  to 4 ), A1 for minimum in circle, A1 for maximum in 
circle and A1 for intercepts in circles. 

    
 
      [4 marks] 

Total [6 marks] 
 


