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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 

1 Apply relevant logarithm property *M1  

 
Obtain correct equation without logarithms 43 5

e
2

+
=

−

x

x
 or equivalent 

A1 Allow recovery from an incorrect log statement. 

 Solve equation to find exact value of x DM1 Must be in correct form, condone one sign slip. 

 
Obtain 

4

4

2e 5

e 3

+

−
  

A1 Or exact equivalent. 

  4  

    

Question Answer Marks Guidance 

2 Attempt identity involving 
2tan   and 

2sec   to obtain quadratic equation in sec  or 

cos  

*M1  

 Obtain 
22sec 3sec 20 0 + − =  or 

220cos 3cos 2 0 − − =  A1  

 Solve three-term quadratic equation to obtain at least one value of   DM1  

 Obtain at least two values of 66.4  and 104.5  A1 Or greater accuracy 66.421…, 104.477… 

 Obtain all four values and no others between –180 and 180 A1 Or greater accuracy. 

  5  
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Question Answer Marks Guidance 

2(a) Apply logarithms to both sides and use relevant logarithm property M1 Allow for 4log 0.05.x   

 
Obtain 

ln 0.05

ln 4
x   or equivalent and hence 2.16x  −  

A1 Allow greater accuracy. 

  2  

2(b) Attempt solution of equations 3 8 9x+ =   or of quadratic equation 
2 2(3 8) 9x + =   M1 Need a complete method to obtain 2 values. 

 Obtain values 17
3

−  and 1
3

 A1  

 Conclude 17 1
3 3

x−      A1 OE  

  3  

2(c) State 5, 4, 3− − −  only B1  

  1  

2
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6(a) Substitute 
1ey −=  in equation and simplify to quadratic equation in x *M1  

 Evaluate discriminant  DM1 OE, such as completion of square or use of 

formula. 

 Obtain 
2 6 11 0,x x− + − =  giving discriminant 8−  and confirm result A1 OE, such as 

2( 3) 2 0,x − + =  etc. 

AG – necessary detail needed. 

  3  

6(b) Attempt use of product rule for differentiation of 
2( 3)lnx y−  *M1 May see in part (a) 

 
Obtain 

2 3 d
2 ln

d

x y
x y

y x

−
+   

A1 OE 

 
Obtain complete 

2 3 d
2 ln 6 0

d

x y
x y

y x

−
+ + =   

A1 FT OE 

Following their derivative of 
2( 3)ln .x y−  

 Substitute 2x =  and 
2ey =  to find value of gradient of tangent DM1 Need to see attempt at substitution unless 

correct. 

103− implies M1. 

 Obtain gradient 214e−  A1  

 Obtain equation 
2 214e 29ey x= − +  or equivalent of required form A1  

  6  

3


