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QUESTION 5 
 

 (a) attempt to substitute 
2

1 2sin T�  for cos2T  (M1) 
  correct substitution A1 

  e.g. 2

4 (1 2sin ) 5sinT T� � �  

   
2

4 cos2 5sin 2sin 5sin 3T T T T� �  � �  AG N0 
 

   
 

 (b) evidence of appropriate approach to solve (M1) 
  e.g. factorizing, quadratic formula 

 

  correct working A1 

  e.g. (2sin 3)(sin 1)T T� � , (2 3)( 1) 0x x� �  , 
5 1

sin

4

x � r
  

 

  correct solution sin 1T  �   
3

do not penalise for including sin

2

T§ · �¨ ¸
© ¹

 (A1) 

  
3

2

T S
   A2 N3  

       
      [7 marks] 
 
 
QUESTION 6 
 

 evidence of integration 

 e.g. ( ) sin (2 3)df x x x �³  (M1) 

        
1

cos(2 3)

2

x C � � �  A1A1 

 
 

 substituting initial condition into their expression (even if C is missing) M1 

 e.g. 1
4 cos0

2

C � �  

  4.5C    (A1) 
 

 
1

( ) cos(2 3) 4.5

2

f x x � � �  A1 N5 
 

 
      [6 marks] 
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QUESTION 3 
 
 (a) evidence of expanding M1 
  e.g. 4 3 2 2 3 42 4(2 ) 6(2 ) 4(2)x x x x , 2 2(4 4 )(4 4 )x x x x  
 
  4 2 3 4(2 ) 16 32 24 8x x x x x  A2 N2 
 
 (b) finding coefficients 24 and 1 (A1)(A1) 
 
  term is 225x  A1 N3 
      [6 marks] 
 
 
QUESTION 4 
 

 (a) 3
tan

4
    

3
do not accept

4
x  A1 N1 

 

 (b) (i) 3
sin

5
, 4

cos
5

 (A1)(A1) 

   correct substitution A1 

   e.g. 3 4
sin 2 2

5 5
 

    24
sin 2

25
 A1 N3 

 
  (ii) correct substitution A1 

   e.g. 
23

cos2 1 2
5

, 
2 24 3

5 5
 

    7
cos2

25
 A1 N1 

      [7 marks] 
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QUESTION 5  

 (a) 2( ) 2
pf x x
x

 A1A1 N2 
 

   Note: Award A1 for 2x , A1 for 2

p
x

. 

 

 (b) evidence of equating derivative to 0  (seen anywhere) (M1) 
  evidence of finding ( 2)f   (seen anywhere) (M1) 
  correct equation  A1 

  e.g. 4 0
4
p

, 16 0p  

 
  16p    A1 N3 
       [6 marks] 
 
 
 
QUESTION 6 
  
 evidence of substituting for cos 2x  (M1) 
 evidence of substituting into 2 2sin cos 1x x  (M1) 
 correct equation in terms of cos x  (seen anywhere) A1 
  
 e.g. 2 22cos 1 3cos 3 1, 2cos 3cos 5 0x x x x  
 
 evidence of appropriate approach to solve (M1) 
 e.g. factorizing, quadratic formula  
 
 appropriate working  A1 

 e.g. (2cos 5)(cos 1) 0x x , (2 5)( 1)x x , 3 49
cos

4
x  

 
 correct solutions to the equation 

 e.g 
5

cos , cos 1
2

x x ,  
5

, 1
2

x x  (A1) 

 x      A1 N4 
      [7 marks] 
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QUESTION 7 
 

 (a) changing tan x into sin
cos

x
x

 A1 

  e.g. 3 3 sin
sin cos

cos
xx x
x

�  

  
  simplifying A1 
  e.g 2 2sin (sin cos )x x x� , 3 3sin sin sinx x x� �  
  ( ) sinf x x  AG N0 
    
 (b) recognizing (2 ) sin 2f x x , seen anywhere (A1) 
  evidence of using double angle identity sin (2 ) 2sin cosx x x , seen anywhere (M1) 

  evidence of using Pythagoras with 
2

sin
3

x   M1 

  e.g. sketch of right triangle, 2 2sin cos 1x x�   

  5
cos

3
x  �    

5
accept

3
§ ·
¨ ¸¨ ¸
© ¹

 (A1) 

  
2 5

(2 ) 2
3 3

f x
§ ·§ · �¨ ¸¨ ¸¨ ¸© ¹© ¹

 A1  

  4 5
(2 )

9
f x  �  AG N0 

     [7 marks] 
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QUESTION 2 

 (a)    (i)   sin140 p=D  A1 N1 
 
              (ii)   cos70 q= �D  A1 N1 
 

(b) METHOD 1 

 evidence of using 2 2sin cos 1T T+ =  (M1)                

  e.g. diagram, 21 p�  (seen anywhere) 

 2cos140 1 p= ± �D     (A1) 

 2cos140 1 p= � �D  A1  N2 
  
 METHOD 2 

evidence of using 2cos2 2cos 1T T= �  (M1) 
 
    2cos140 2cos 70 1= �D  (A1) 
     2 2cos140 2( ) 1 ( 2 1)q q= � � = �D  A1 N2 
 
(c)   METHOD 1 

 

  
2

sin140tan140
cos140 1

p
p

= = �
�

D
D

D    A1 N1 

 
 METHOD 2 

 

  2tan140
2 1

p
q

=
�

D  A1 N1 

 [6 marks] 
 

 

QUESTION 3 

 (a) 3d =   (A1) 
  evidence of substitution into ( 1)nu a n d= + �  (M1) 
  e.g. 101 2 100 3u = + ×  
                  101 302u =  A1 N3 
 
          (b) correct approach (M1) 
  e.g. 152 2 ( 1) 3n= + � ×  
  correct simplification (A1) 
     e.g. 150 ( 1) 3n= � × , 50 1n= � ,  152 1 3n= � +  
  51n =    A1 N2 

     [6 marks]  
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QUESTION 4 

 (a) evidence of choosing the formula 2cos2 2cos 1A A= �  (M1) 

   Note:  If they choose another correct formula, do not award the M1 unless there is 

   evidence of finding 2 1sin 1
9

A = � . 
   
  correct substitution A1 

 e.g. 
21 8cos2

3 9
A § ·= �¨ ¸

© ¹
, 

21cos2 2 1
3

A § ·= × �¨ ¸
© ¹

 

  7cos2
9

A = �  A1 N2 

 
 (b) METHOD 1 

  evidence of using 2 2sin cos 1B B+ =  (M1) 

 e.g. 
2

22 5cos 1,
3 9

B§ · + =¨ ¸
© ¹

(seen anywhere),  

 5 5cos
9 3

B
§ ·

= ± = ±¨ ¸¨ ¸
© ¹

 (A1) 

 5 5cos
9 3

B
§ ·

= � = �¨ ¸¨ ¸
© ¹

 A1 N2 

 
  METHOD 2 

 diagram  M1 
e.g.  

 
 
 
    
 for finding third side equals 5  (A1) 

 5cos
3

B = �  A1 N2 

[6 marks] 
 

 
 

 

2 3 
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QUESTION 6 
 
  Note: Throughout this question, do not accept methods which involve finding . 
 
 (a) Evidence of correct approach A1 

  e.g. BC
sin

AB
, 2 2BC 3 2 5   

  5
sin

3
 AG N0 

 
 (b) Evidence of using sin2 2sin cos  (M1) 

      5 2
2

3 3
 A1 

             4 5
9

 AG N0 

 
 (c) Evidence of using an appropriate formula for cos2  M1 

  e.g. 4 5 4 5 80
, 2 1, 1 2 , 1

9 9 9 9 81
 

  1
cos2

9
    A2 N2 

 
 
    
                
QUESTION 7 

 (a) 1( ) lnf x x  A1 N1 
 
 (b) (i) Attempt to form composite ( )( ) (ln(1 2 ))f g x f xD  (M1) 
   ln (1 2 )( )( ) e ( 1 2 )xf g x xD  A1 N2 
 
  (ii) Simplifying ln (1 2 )e xy  to 1 2y x   (may be seen in part (i) or later) (A1) 
    
   Interchanging x and y   (may happen any time)    M1 
   e.g.  1 2x y   1 2x y     

   1 1
( ) ( )

2
xf g xD      A1 N2 
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QUESTION 12 
 
 METHOD 1   Use of the GDC 

           (a)  Evidence of using the binomial facility,  M1 

   that is set up with 
1
2

p =  and 5n = .        

   
5

P( 3) 0.3125 0.313,
16

X § ·= = ¨ ¸
© ¹

 A2 N2  

 
     (b)   Evidence of set up, with 1 P( 0)X− =  M1 

   
31

0.969
32

§ ·= =¨ ¸
© ¹

 A2 N2 

 
 METHOD 2   Use of the formula 

 (a)   Evidence of binomial formula (M1) 

   
55 1

P( 3)
3 2

X
§ ·§ ·= = ¨ ¸¨ ¸

© ¹© ¹
 A1 

      
5

( 0.313)
16

= =  A1 N2 

 
 (b)   METHOD 1 
 
   P (at least one head) 1 P( 0)X= − =  (M1) 

          
51

1
2

§ ·= − ¨ ¸
© ¹

  A1 

       
31

( 0.969)
32

= =   A1  N2 

 
                    METHOD 2 
 
     P (at least one head) P( 1) P( 2) P( 3) P( 4) P( 5)X X X X X= = + = + = + = + = (M1)  
             0.15625 0.3125 0.3125 0.15625 0.03125= + + + +  A1 

      0.969=    A1 N2    
 
 
 
QUESTION 13 
 
 (a) Evidence of choosing the double angle formula (M1) 
  ( ) 15sin (6 )f x x=     A1 N2 
 
 (b) Evidence of substituting for ( )f x  (M1) 
  e.g. 15sin 6 0, sin 3 0 cos3 0x x x= = =and    
 
  6 0, , 2x = π π  

    0, ,
6 3

x
π π=  A1A1A1 N4 

  
  
 


