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Question Answer Marks Guidance 

1 Commence integration by parts and reach ln3 d+ Ax x B x   *M1 
Accept 

1
ln3 d .Ax x B x x

x
− 


 Allow unsimplified. 

 Obtain x ln3x – x A1  

 Substitute limits correctly in an expression of the form  ln3 +Ax x Bx  DM1 2ln6 2 ln3 1− − +  

 Obtain –1 + ln12  A1 If no working seen, no marks are available. 

  4  

    

Question Answer Marks Guidance 

2(a) State or imply 2 = log4 42  B1  

 Use log power, product or quotient law e.g. 2log4 (3x – 1) = log4 (3x – 1)2  M1 
E.g. log4 (3x – 1)2 – log4 42 = log4 

( )
2

2

3   1   

4

−x
 

 Obtain a correct equation in any form, free of logs A1 E.g. 16(2x + 1) = (3x – 1)2 or 9x2 – 38x – 15 = 0 

  3  

2(b) Solve 3-term quadratic M1  

 Obtain answer 4.59 only A1 19 4 31

9

+
 OE. 

Accept AWRT 4.59. 

  2  
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Question Answer Marks Guidance 

2 Use logarithm of a root or a power M1 E.g. 

( )2 31
2

2ln ln , ln 1 ln 1 or 3 ln .p p q q e= + = + =  

 Obtain ( )2 3
1 e 1p p q− = +  A1 OE without logs. 

 
Obtain 

( )
2

2

3

1
1

e

p p
q

−
= −
 
 
 

 
A1 OE, ISW 

  3  
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1 Obtain a 3-term quadratic in ex  *M1  

 Obtain e.g. 3e2x – 12ex – 2 = 0 or 3-term equivalent A1 E.g. 23 12 2 0.m m− − =   

‘= 0’ could be implied by subsequent working. 

 Solve a 3-term quadratic to obtain a value for x or ex DM1 Need to get as far as a value for x or ex. 

 
Obtain root 

6 42

3

+
 or 4.16… 

A1 OE 

Ignore second root if seen. 

 Obtain answer 1.426 only A1 CAO, must be 3 d.p. 

0/5 for answer with no working.  

Second root must be rejected if seen. 

  5  
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