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Q Marking instructions AO Marks Typical solution 
     

13(b)(ii) Gives a reason connected with 
the length why the cost is likely 
to be more: 

• Unlikely to be able to 
purchase exactly the 
right length of material. 

• There might be wastage 
if the material has to be 
cut 

• Corners/curves may 
cause increased length, 
possibly due to thickness 
of material. 

3.5a E1 

It is unlikely the material can be 
bought in exactly the required 
length. 

 Subtotal  1  
 Question 13 Total  12  
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Q Marking instructions AO Marks Typical solution 
     

14 If log rule applied to start with, 
give first two marks for 
integration by parts applied to 
x3 ln x and ignore x3 ln 2 term. 
Begins integration by parts by 
writing 
u = ln 2x v′ = x3 

u′ = P
x

  v = Qx4 

PI by 

Qx4 ln 2x – P
x∫  × Qx4 dx 

Or 
u = x3  v′ = ln 2x 
u′ = Rx2 v = f(x) ln2x≠  

3.1a M1 

u = ln 2x v′ = x3 

u′ = 1
x

  v = 
4

4
x
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256

 

Substitutes their u, u′, v, v′ of 
either of the above forms into 
the integration by parts formula 
eg 

Qx4 ln 2x – P
x∫  × Qx4 dx 

x3 f(x) – Rx∫ 2 f(x) dx PI by 
4

4
x

 ln 2x – 
4

16
x

 OE 

1.1a M1 

Obtains 
4

4
x

 ln 2x – 1
x∫

4

4
x

 dx 

Condone missing dx PI by 
4

4
x

 ln 2x – 
4

16
x

 

1.1b A1 

Completes integration by parts 
to obtain 

4

4
x

 ln 2x – 
PQx4

4
 

1.1a M1 

Substitutes correct limits into 
4

4
x

 ln 2x – Kx4 and subtracts 

condone poor bracketing. 

1.1a M1 

Completes reasoned argument 

to obtain 8ln 2 – 255
256

 

With at least one line of 
substituted values before final 
answer. 

2.1 R1 

 Question 14 Total  6  
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Q Marking instructions AO Marks Typical solution 
     

15(a) Obtains an expression for either 
sector OCD or OBC  

For example r θ21
2

, 

π21
2 2

OD θ − 
 

 

Condone 90 in place of π
2

 

1.1b B1 

Area of sector OBC= r θ21
2

 

Area of triangle OAC = 

OA OC θ×
1

sin
2
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Obtains an expression for the 
area of the triangle OAC in terms 
of θ  
For example 

r r θ θ× ×
1

cos sin
2

 

r OA θ×
1

sin
2

 

Do not award for 1 sin
2

ab θ

unless a and b are clearly linked 
to the diagram 

1.1b B1 

Selects a method to obtain an 
expression for the area of gold or 
the area of silver in terms of θ  
and one other variable eg r 
For example for gold 
Subtracts their triangle OAC from 
their sector OBC to obtain an 
expression for the area of ABC 
Or for silver 
adds their triangle OAC to their 
sector OCD to obtain an 
expression for the area of OACD 

3.1a M1 

Forms a correct equation in  
terms of θ  and one other 
variable  
For example 

π πrr rθ θ − + = 
 

2
2 21 1

sin2
2 4 82

 

πrr rθ θ θ− =
2

2 21 1 1
cos sin

2 2 2 4
 

πr r r rθ θ θ θ − + = − 
 

2 2 2 21 1 1 1
sin2 sin2

2 4 2 42
 

3.4 A1 

Completes a reasoned argument 
to show πθ θ− =4 2sin2  2.1 R1 

 Subtotal .  5  
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