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(a) Notes 

M1: Writes 

3 3
1 1

z z
z z

   
+ −   

   
as 

3

2

2

1
z

z

 
− 

 
and expands to obtain at least 3 terms of the correct form e.g. 3 

 from 6 2 2 6... , ... , ... , ...z z z z− −  
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 Condone ( )6 6 2 23z z z z− −− − −  

 Correct answer with no errors seen. The 
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1 1

" "z z
z z
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 does not need to be seen. 

Alternative: 

M1: Attempt to expand both cubic brackets to obtain at least 3 terms of the correct form in both cases e.g. 3 

 from 3 1 3... , ... , ... , ...z z z z− −  

A1:  Both expansions correct. 

A1: Expands, collects terms and obtains the correct answer with no errors seen.  

 Condone ( )6 6 2 23z z z z− −− − −  for 
6 2
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 does not need to be seen. 

(b)(i)(ii) cos isinnz n n = +  B1 

( ) ( )cos isinnz n n − = − + −   or  cos i sinn n = −  M1 

1 1
2cos *, 2isin *n n

n n
z n z n

z z
 + = − =  A1* 

 (3) 

Notes 

B1: cos isinnz n n = +  seen anywhere. 

M1: States or uses ( ) ( )cos isinnz n n − = − + −  (with or without the brackets) or cos isinnz n n − = −  

A1*: Both correct results obtained following sight of cos isinnz n n − = −  
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3 364isin cos 2isin 6 6isin 2   − = −   

dM1 

( )3 3 1
cos sin 3sin 2 sin 6
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(c) Notes 

B1: Uses 
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 May be seen in a rearranged form e.g. 
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B1ft: Uses 6

6

1
2isin 6z

z
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1
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z
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 terms of sin  and cos . Follow through their k from part (a). 

dM1: Equates both expressions and attempts to simplify ( )
332 2i to obtain i  which may be implied. 

 Depends on both B marks. 

A1*: Reaches the printed answer with no errors. 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



(d) 
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0
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1 3 1 3 1 1 4 5 2
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dM1A1 

 (4) 

  Total 14 

(d) Notes 

M1: Substitutes and integrates to obtain cos 2 cos6p q +  

A1: Fully correct integration including the 
1

32
 

dM1: Substitutes both the given limits and subtracts the correct way round.  

 Do not allow if working in decimals. 

There must be some evidence of both trigonometric terms evaluated with 
8


 =  to give an expression 

containing 2 and both trigonometric terms evaluated with 0 =  to give a rational number. 

A1: Correct exact value with terms collected e.g. 
1 4 5 2

32 3 6

 
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 
 or any exact equivalent e.g. 

1 5 2

24 192
−  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 


