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Question Answer Marks Guidance 

1 Use identity to express integrand in the form 1 2 cos2+k k x  M1  

 Obtain correct 3 3cos2− x  A1  

 Integrate to obtain 3
2

3 sin 2−x x  A1 Condone omission of .c+  

  3  

    

Question Answer Marks Guidance 

2 Attempt solution of quadratic equation in 2e x  to obtain at least one value of 2e x  M1  

 Obtain 

2 2(e 12)(e 4) 0− + =x x
 OE, and hence at least 2e 12=x  A1  

 Obtain 
1
2

ln12=x  or 1.24 and no other solution  A1  

  3  
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Question Answer Marks Guidance 

 5(a) Attempt solution of 
1
28e 1 0

−
− =

x
 with use of a relevant logarithm property M1 

E.g. 
1

ln ln8
2

=x  

 Confirm 6ln2=x  A1 AG – necessary detail needed. 

Need to see ln8 3ln2=  or 
664 2=  OE used. 

 Alternative Method for Question 5(a) 

 Substitute 6ln2=x  in
1
28e 1

−
−

x
 and show use of a relevant logarithm property M1  

 Obtain 3ln 28e 1− −  and hence 
1
8

ln
8e 1−  or equivalent and verify answer 0 A1 AG – necessary detail needed. 

  2  

5(b) Integrate 
1
28e 1

−
−

x
 to obtain the form 

1
2e

−
−

x
k x  M1  

 Obtain correct 
1
216e

−
− −

x
x  A1  

 Apply limits 0 and 6ln2  to obtain 
1
2

6ln 2
16e 6ln 2 16

− 
− − +   A1 OE 

14 6ln2−  

 Attempt area of triangle minus area under curve M1 Allow decimals for this mark (14.56). 

 Obtain 1
2

6ln 2 7 (14 6ln 2)  − −  or equivalent, and hence 27ln2 14−  A1  

  5  

1
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Question Answer Marks Guidance 

5(a) Differentiate to obtain 8sin2 8cos− +x x  B1  

 Attempt to solve equation of form 1 2sin 2 cos 0+ =k x k x  using correct identity *M1 Must have attempted differentiation. 

 Obtain at least 
1
2

sin =x  A1  

 Attempt to find both coordinates of at least one maximum point DM1  

 Obtain ( )1
6
π, 6  and ( )5

6
π, 6  and no others between 0 and π  A1 Angles must be in radians. 

  5  

5(b) Integrate to obtain expression of form  1 2sin 2 cos+k x k x  *M1  

 Obtain correct 2sin2 8cos−x x  A1 Condone poor notation for this mark. 

 Apply their x-limits correctly to evaluate area under curve between A and B *DM1 Condone use of degrees for this mark. 

 Obtain 6 3  or exact unsimplified equivalent A1  

 Carry out correct process to find area of shaded region DDM1 The y-coordinates of both points must be the 

same. 

Rectangle – their 6 3.  

 Obtain ( )5 1
6 6

6 π π 6 3,− −  and hence 4π 6 3−   A1 Or exact equivalent. 

  6  

2
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6(a) Integrate to obtain expression of form  
2

1 2e e−+x xk k  *M1  

 Obtain correct 
21 1

4 4
e e−−x x  A1  

 Apply limits and arrange at least as far as 
21

2
e ...=a

 or 
2e ...=a  DM1  

 Confirm 
41 1 1

2 2 2
ln(10 e e )− −= + +a aa  A1 AG – necessary detail needed. 

  4  

6(b) Consider sign of 41 1 1
2 2 2
ln(10 e e )− −− + +a aa  or equivalent for values 1.0 and 1.2 M1 May use an intermediate equation from part (a). 

Example 1: consider 41 1 1
2 2 2
ln(10 e e )− −+ +a a  for 

values 1.0 and 1.2. 

Example 2: consider 2 41 1 1
e e e 5

2 4 4

− −− − −a a a  

for values 1.0 and 1.2. 

 Obtain –0.16… and 0.041… or equivalents and justify conclusion A1 Example 1: 1.0 1.1608...  and 1.2 1.1589...

(allow to 2dp and truncation), so 1.0 1.2   

OE. 

Example 2: ( )f 1.0 1.40...= − ( )f 1.2 0.43...= and 

change of sign so 1.0 1.2   OE. 

  2  

6(c) Use iteration process correctly at least once M1  

 Obtain final answer 1.159 A1 Required to precisely 4 significant figures. 

 Show sufficient iterations to justify answer or show a sign change in the interval 
[1.1585, 1.1595]  

A1  

  3  

3
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Question Answer Marks Guidance 

4(a) Differentiate to obtain 
2 312e 3ex x−  B1  

 Attempt solution for x of equation of form 
2 3

1 2e e 0x xk k+ =  (but not for 0y = ), to 

obtain e x k =  

M1 SOI 

 Obtain ln4x =  or 2ln2x =  A1 1.386x =  scores A0. 

  3  

4(b) Identify ln6x =  as point where curve meets x-axis B1 May see in part (a) but must be used here. 

 Integrate to obtain the form 
2 3

3 4e ex xk k+  M1 Where 3 6k   and 4 1k  −  

 Obtain 
2 31

3
3e ex x−  A1 May see inclusion of + c. 

 Apply limits to obtain answer 
100

3
 only A1  

  4  
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Question Answer Marks Guidance 

7(a) Use correct identities to express in terms of sin x  and cos x  M1 Allow for 

( )2 2 2 2 22sin cos 4cos cos sin ,x x x x x+ −  OE. 

 Obtain 
2 2 2 2 24sin cos 4cos (cos sin )x x x x x+ −   A1 OE 

 Confirm 
44cos x  A1  

  3  

7(b) Use identity from part (a) to obtain 5k   or 9k   B1  

 Obtain 5k  , 9k   B1  

  2  

7(c) 
State or imply integrand is 

2 1
2

2cos t  or 
44cos

2

t
 

M1*  

 Use double-angle identity to express in terms of cos t  M1  

 Obtain 1 cost+  and integrate to obtain sint t+  A1  

 Use limits to obtain 
2
3
π 3+  A1  

  4  

 

 

 

4
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1 Integrate to obtain 2ln(4 1)x +  B1  

 Apply limits correctly to ln(4 1)k x +  and use at least one relevant logarithm property M1  

 Obtain 2ln45 2ln9 2ln5− =  or equivalent, and conclude ln25  A1  

  3  
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4(a) State 
24e 1 0.5sin3x x− = +  and confirm 0.5ln(0.25 0.125sin3 )x x= − +  B1 AG  

Necessary detail needed. 

  1  

4(b) Use iterative process correctly at least once M1  

 Obtain final answer 0.4912  A1 Answer required to exactly 4 significant figures. 

 Show sufficient iterations to 6 significant figures to justify answer  

or show a sign change in the interval [0.49115, 0.49125]  

A1  

  3  

4(c) Integrate to obtain the form 
2

1 2 3e cos3xk k x k x− + +  *M1 
1 2 3,  ,  0k k k    

OE, with separate integrals or ‘reversed’. 

 Obtain correct 
2 1

6
2e cos3x x x−− − +   A1 OE 

Allow for 
2 1

6
2e cos3x x x− + −  

 Apply limits 0 and their part (b) answer correctly and attempt evaluation DM1  

 Obtain 0.61 A1  

  4  

5


