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Guidance on the use of codes within this document 

 

 

M1 – method mark. This mark is generally given for an appropriate 

method in the context of the question. This mark is given for showing 
your working and may be awarded even if working is incorrect. 

 

A1 – accuracy mark. This mark is generally given for a correct answer 

following correct working. 

 

B1 – working mark. This mark is usually given when working and the 

answer cannot easily be separated. 

 

Some questions require all working to be shown; in such questions, no 

marks will be given for an answer with no working (even if it is a 

correct answer). 
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Number 
Scheme Marks    

4(a)           4cos2 2sin 2 cos(2 )R                           

                      2 24 2 20 2 5R             B1 

                     
1

arctan 26.565 ... awrt 26.57
2


 

     
 

 M1A1 

  (3) 

(b) 
                                 ( ) ( )cos 26.6 cos 26.57θ θ- = Þ - =

1
20 2 1 2

20
  M1 

 
                                                                                                    

( )2 26.57 77.1.. ...θ θÞ - = + Þ =  
dM1 

 awrt 51.8θ = °   A1 

 2 26.57 ' 77.1...' awrt 25.3θ θ- = - Þ = - °   ddM1A1 

  (5) 

(c) ,k k< - >20 20  
B1ft either 

B1ft both 

  (2) 

                                        (10 marks) 

 

  



 

5(a) ( )θ = 20   
B1 

(1) 

 (b) Sub 4040, 70 70 120 100e λt θ -= = Þ = -    

                                     40 0.5λe-Þ =  M1A1 

                                      
ln 2

40
λÞ =   M1A1 

  (4) 

(c)   
ln 0.2

100
their ' '

θ T
λ

= Þ =
-

 M1 

                     awrt 93T =   A1 

  (2) 

                                        (7 marks) 

 

  



 

6.(a)                      1 12 3 17 2 20x xx x+ +- = - Þ = -   M1 

                                          ( )ln ln( ) ...x x x+ = - Þ =1 2 20   dM1 

                                                                              
ln(20 )

1
ln 2

x
x


   A1* 

  (3) 

   (b) Sub 0 3x  into  1 1
ln(20 )

1, 3.087
ln 2

n
n

x
x x


     (awrt) M1A1 

                                             2 33.080, 3.081x x   (awrt) A1 

  (3) 

      (c) ( )3.1,13.9A =  cao M1,A1 

  (2) 

(8 marks) 

 

  



 

Question 

Number 
Scheme Marks    
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