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Question Answer Marks Guidance 

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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Question Answer Marks Guidance 

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  

1
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1(a) 

 

B1 Symmetrical. In correct position.  

Condone if no complete scale shown, but must see 

3 and 
3
2

 marked. 

Needs to exist for negative x. 

Must be intending straight lines. 

Ignore 3 1y x= −  if seen. 

  1  

1(b) Obtain critical value 
4
5

 from 3 1 3 2x x− = −   B1  

 State final answer 
4
5

x    B1  

 Alternative Method for Question 1(b) 

 Obtain critical value 
4
5

 from ( ) ( )
2 2

3 1 3 2x x− = −  B1 Ignore 2x = −  if seen. 

 State final answer 
4
5

x    B1  

  2  

O

y

x
3

2
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4 6

e
3y x= −   A1 Or exact equivalent. 

  6  

    

Question Answer Marks Guidance 

5 Use ( ) 3
f 2 22a a− = −   M1 Or use long division and equate a constant 

remainder to 
322 .a−   

 Obtain 
3 3 3 3 3

24 4 14 22a pa a qa a− + − + = −   A1 Must evaluate the terms. 

OE, e.g. 4 16.p q+ =   

 
Use 

3
f

3
a

a
= −

 
 
 

 
M1 Or use long division and equate a constant 

remainder to 
3.a−  

 Obtain 
3 3 3 3 371 1

9 9 3
a pa a qa a+ + + = −  A1 Must evaluate the terms. 

OE, e.g. 9 31p q+ = −  

 Obtain 5, 4p q= = −   A1  

  5   
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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 −
 

  3  
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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 

  5  
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2(a) 
Find the first two terms of the expansion of ( )

3

21 2x
−

−  
B1  

 

Obtain correct third term ( )
2

3 3
1

2 2
2

2!
x

 
− − − 

 
−  or ( )

2

3 3
1

2 2
2

2!
x

 
− − − 

   

 B1 215
2

x  

Ignore extra terms. 

 Multiply their 3 term expansion 2a bx cx+ +  by (6 – x) obtaining all necessary 

terms 

M1 2 26 18 45 3 ....x x x x+ + − −  

Ignore extra terms. 

 6 + 17x + 42x2 A1 Ignore extra terms. 

Allow with the terms in any order. 

  4  

2(b) 
|x| < 

1

2
 or 

1 1

2 2
x−    or (-0.5, 0.5) or ]-0.5, 0.5[  

B1 OE 

B0 for an ambiguous statement. 

Must be strict inequality. 

  1  
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10(a) 
Obtain quotient 

1

4
 

B1 Could be found by using long division or by writing 

( )2 21 4x q x r= + +  and comparing coefficients:  

1 = 4q, 0 = q + r. 

 
Obtain remainder 

1

4
−  

B1 Allow B1B1 if implied by correct division and no 

further working, but do not ISW.  

Allow for a correct statement of the identity, but not 

for an incorrect statement of the remainder. 

  2  

4
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10(b) 
Commence integration by parts and reach 

2 1 2

2
tan 2 d

B
Ax x x x

C Dx

− 
+   

*M1 OE 

 
Obtain 

2
2 11

2 2
tan 2 d

1 4

x
x x x

x

− −
+

  
A1 OE 

 
Integrate  

2

2
d

1 4

x
x

x+
 to obtain an expression of the form 

1tan 2p x qx− +  
DM1  

 Complete integration and obtain 
2 1 11 1 1

2 8 4
tan 2 tan 2x x x x− −+ −   A1 FT OE 

FT their constant quotient and remainder from (a), 

and 
1

8 4
tan 2k kx x− −  from their 

2

2
.

1 4

kx

x+
 

 Substitute limits correctly in an expression of the form  
2 1 1tan 2 tan 2Fx x G x Hx− −+ +  

DM1 Need some evidence that they have considered the 

lower limit, e.g. sight of 0 in the working.  

No need to evaluate trigonometry. 

If in stages, then the 0 needs to be seen for each part. 

 Obtain answer 
1 1

16 8
π −  or exact one- or two-term equivalent with trigonometry 

evaluated 

A1  

  6  
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