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Question Answer Marks Guidance 

8 Separate variables correctly  B1 
2

2
d e d

1

−
=

+


 

ykx
x y

x
  

Condone missing integral signs or missing dx, dy, 

but not both. 

 Obtain term 2e− yA   B1 OE 
21

2
e−− y  

 Obtain term ( )2ln 1+B x   B1 OE 

( )2

2
ln 1+k x  

 Obtain ( ) ( )2 21
2 2
e ln 1−− = + +y k x C   B1 OE 

 Use y = 0 when x = 0 to evaluate c or as limits in a solution containing terms of 

the form 2e− y  and ( )2ln 1+x   

M1  

 Use y = 
1
2

−  when x = 1 to evaluate k or as limits in a solution containing terms of 

the form 2e− y  and ( )2ln 1+x  

M1  

 
Obtain c = – 

1

2
 and k = 

1 e

ln 2

−
  

A1 
OE, e.g. 21

e
2

−− =y  ( )21 e 1
ln 1   .

2ln 2 2
x

−
+ −  

 
Obtain final answer ( )

1
ln 2e 1

2
= − −y   

A1 Or exact equivalent. 
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10(a) Divide by ( )2
3x −  to obtain x k+  ( )0k   M1 

   x  5+  

2
3x −  

3
x  

2
5x+  2x−  15−  

 3
x   3x−   

  2
5x+  x+   

  2
5x+   15−  

   x   
 

 Obtain quotient 5x+   A1  

 Obtain remainder x   A1 ISW  

Allow 
2

.
3

x

x −
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10(b) Separate variables correctly and obtain 
26 d 3y y y=   B1 

OE from 

3 2

2

5 2 15
6 d d .

3

x x x
y y x

x






+ − −
=

−  

 Obtain 
21

2
5x x+   B1ft Follow their linear quotient. 

 Obtain ( )21
2
ln 3x −   B1ft From the x term in their remainder ax + b.  

 Use 2,y = 2x =  to evaluate the constant of integration in an integral containing 

( )2ln 3k x −   

M1 1
2

12 2 10 ln1 C= + + +   0C =   

 Obtain ( )2 2 251 1
6 3 6

ln 3y x x x= + + −   A1 OE 
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8 Separate variables correctly  B1 1 cos2
d d

4 3 sin 2
x

x





=

+
  
 

 

Can be implied by obtaining both correct integrals. 

 Obtain term ( )1
4

ln 4 3x +   B1 OE 

or ( )31
4 4
ln .x +  

 Obtain term of the form ( )ln sin 2A    M1 Or ( )ln sin 2A k  OE, e.g. ln sin ln cosP a Q b +

from using the tan2  formula.  

Or expanding 
2 2cos2 as cos sin .  −  

 Obtain term ( )1
2

ln sin 2   A1 OE 

Correct in any form, e.g. 
1 1
2 2
ln sin ln cos .a b +  

 Use x = 0 when θ = 
1

12
π  to evaluate a constant or as limits in a solution 

containing terms of the form ( )ln sin 2  and ( )ln 4 3x +  

c = … seen or implied  

M1 E.g. ( )1 1 1
4 2 6
ln3 lnsin πc = −  

( ) ( )1 1 1
4 4 2

1 1
2 2

ln 4 3 ln3 ln sin .2 lnx + = −−  

Note that the constant may be expressed as a 

logarithm 

 Obtain correct answer in any form with the trigonometry evaluated A1 E.g. ( ) ( )1 1 1
4 2 4
ln 4 3 ln sin 2 ln12x + = +   

( ) ( )1 1
4 2
ln 4 3 ln sin 2 0.621x + = +  

( )4 31 1
4 3 2

ln ln 2sin 2x + =  

 
Obtain final answer 

212sin 2 3

4
x

 −
=   

A1 OE 

Allow 
2.48.... 2

e sin 2 3

4
.

 −
  

Allow 2.48. 

Allow ( )( )2ln sin2 2.48...1
4

e 3 .x
 +

= −  
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