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Method 2: 
Integration by 
parts using result 
from part (a) 
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(11 marks) 
 

Notes 
 

(a) M1 Forms the required integral, limits not needed but need to see π or justification at end. 

M1 Use of 2sin (1 cos 2 )k    with 
1

2
k    or 2 . Limits not needed. π not needed. 

DM1 
Integration of their function and substitution of correct limits. π may be missing. 
Integration requires powers of x to increase and sin/cos to become cos/sin. 
Depends on the first M mark only. 

A1* 

cso. 
Penalise incorrect signs on trig functions which become 0 on substitution of the limits. 
If π is missing but appears only in the last line can only score maximum M0M1M1A0. If 
explanation for inclusion of π is given all marks are available. 

 N.B. the first 5 marks in (b) are available with or without π in front of the integration 

(b) M1 Use of 2 dy x x  (limits not needed) 

M1 Integration by parts of cos 2x x , or of 2sinx x  using result from (a), with “u” = kx 

B1 Correct integration of polynomial part: 
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seen or implied. 
DM1 Completing the integration. Dependent on the previous M mark. 

A1 
Correct integration seen or implied 

N.B. without limits the integral is 
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Dependent on second M mark i.e. must have attempted integration by parts. 
Denominator must be the given result from (a) (allow correctly cancelled π) 
Numerator must use their value. 

A1 

Cso. Accept any equivalent exact form. 

N.B. Question specifies need for algebraic working, so e.g. 
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followed by answer with no algebraic working would score M1M0B0M0A0M0A0. 
 
 
 
 
 
 
 
 
 



 
 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 


