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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 

3(a) Obtain 3sinx + 4cosx B1  

 State R = 5 B1 FT FT their 3 and 4. 

 
Use trig formula to find α e.g. 1 3

tan
 4

 −  
=  

 
 

M1 Using their 3 and 4. 

If using cos = 4 and sin = 3 seen, this scores 

M0A0. 

 Obtain 36.9 =   (or awrt 36.9) A1  

  4  

3(b) 
Evaluate 

1 4
cos

  

− − 
 
 R

  
B1 FT FT their R from (a). 

Allow 
1 4

cos
   5

− − 
 
 

 for B1 143.13….. 

 Carry out a correct method to find a value of θ in the given interval M1  

 Obtain answer, e.g. 60(.0)°  A1 Answers may be more accurate for A marks. 

Accept AWRT 60.0. 

 Obtain a second answer, e.g. 84.6° and no other in the interval A1 Ignore answers outside the given interval. 

Accept AWRT 84.6. 

  4  
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Question Answer Marks Guidance 

4 Use correct product rule:
sin 2 sin 2sin 4 e cos2 cos 4 e+x xp x q x x   

 

M1 Condone sign error.  

Condone if no attempt at chain rule seen. 

 Obtain derivative sin2 sin24sin 4 e 2cos2 cos4 e− +x xx x x   A1 OE 

 Equate derivative to zero and obtain an equation in one trig function M1 Allow arithmetical errors. 

 Obtain 22sin 2 4sin 2 1 0+ − =x x  A1 OE 

 Obtain x = 0.113 and no other root A1 May be more accurate. 

  5  

2
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10(a) 
State or imply the form 

23 2

+
+ +

+ +

B Cx D
A

x x
 

B1  

 Use a correct method for finding a constant M1 
Might be working from 

2

2

3 17
1 .

(3 )(2 )

x

x x

− −
+

+ +
 

 Obtain one of A = 1, B = –4, C = 1 and D = –3  A1 SC: If B0 scored due to missing term(s), then a 
maximum of M1A1 is available for a correct method 

leading to a correct value. 

 Obtain a second value A1 SC if obtaining A = 1 and then scoring B0, they can 

score maximum M1A1 + A1 for a correct value for 
one other constant. 

 Obtain a third value A1  

 Obtain all four correct values A1  

  6  
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10(b) Use a correct method to find the first two terms in the expansion of (3 + x) –1, 
1

1
3

−
 
+ 

 

x
, (2 + x2) –1 or 

1
2

1
2

−
 
+ 

 

x
 

M1 Symbolic binomial coefficients not sufficient for the 

M1. 

 Obtain correct unsimplified expansions up to the term in x2 of each partial 

fraction 
A1 FT FT B, C and D.  

 

 A1 FT 
E.g. 

2

1
3 3 9

 
− + 

 

B x x
 and 

2

1 .
2 2

Cx D x +
− 

 
 

 
Multiply (Cx + D) by the expansion of 

1
2

1
2

−
 
+ 

 

x
up to the term in x2 where  

CD ≠ 0 

M1 
Expansion of 

1
2

.1
2

x
−

 
+ 

 
  

Must be of the form 1 + Qx². 

Multiplication must include 3 relevant terms. 

 
Obtain final answer 211 17 65

6 18 108
− + +x x   

A1 Or exact equivalent. 

Do not ISW attempts to multiply expression by, e.g., 

108. 

  5  

3


