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Q Marking instructions AO Marks Typical solution 
     

15(b) Evaluates π4 2sin2θ θ− −  
Or 
Evaluates θ θπ+ −2sin2 4   
at 1.1 (±  0.358…) and  
at 1.2 (  0.307…) 
Or 
Evaluates using any two other 
appropriate values inside the 
interval but either side of root. 

1.1a M1 

π π4 2sin2 4 2sin2 0θ θ θ θ− = ⇒ − − =  

Let ( )f π4 2sin2θ θ θ= − −  

( )
( )

.

.

f

f

1 1 0.358 0

1 2 0.307 0

...<
...>

= −

=
 

 
Hence the solution lies between 
1.1 and 1.2 

Completes reasoned argument 
with  
reference to change of sign and 
the values 1.1 and 1.2 
and 
correct rearrangement eg 

π = 04 2sin2θ θ− −  
and 
evaluation, accepting values 
rounded or truncated to 1 sf 

2.1 R1 

 Subtotal  2  
 

Q Marking instructions AO Marks Typical solution 
     

15(c) Differentiates 2sin2θ  to obtain 
4cos2θ OE 
PI 4cos2θ or .×4cos2 1 1 seen 
in denominator 
PI by correct 1θ   

1.1b B1 

πn n

n

θ θθ θ
θ

− −
= −

−n+1 n
4 2sin2

4 4cos2
 

.1 1 1564θ =  

Obtains an expression of the 
form 

( )
( )

πn n

n

θ θ
θ

θ
± − −

−
± −n
4 2sin2

4 4cos2
OE 

where nθ can be θ0  θ   x or 1.1 
condone missing subscripts 
PI by correct 1θ   

1.1a M1 

Obtains AWRT 1.1564 1.1b A1 
 Subtotal  3  

 
 Question 15 Total  10  
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16(a) 
Obtains 1

2
 1.1b B1 

0.5 

 Subtotal  1  
 

Q Marking instructions AO Marks Typical solution 
     

16(b)(i) 

Obtains 

( ) OEe
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Or 
( ) OEe

e

n n

n n

− +

+ −×
1 1

1 1
2

2
 

  
Or substitutes an integer value 

for 1n ≥  correctly obtains 
e

1
2

with no errors 
 

2.1 B1 
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=

 

Simplifies to obtain correct 
power of e or correct power of 2 
starting from  

( )e
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n

n
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or 
( )e

e

n n

n n

− +

+ −×
1 1

1 1
2

2
OE 

with at least one line of correct 
working before reaching e− −1 12  

or 
e

1
2

 

condone starting from 

e
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1.1a M1 

Completes reasoned argument 

to show 
e

n

n

u
u
+ =1 1

2
 

CSO 

2.1 R1 

 Subtotal  3  
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16(b)(ii) 
States 

e
1

1 1
2

− < <  

Or states r = 
e

1
2

 and r− < <1 1  

Accept 
e

< <
1

1
2

0  

OE 

2.4 E1 

e
1

1 1
2

− < <   

 Subtotal  1  
 

Q Marking instructions AO Marks Typical solution 
     

16(c) 
Substitutes their 1u  or 

e
1
2

 into 

sum to infinity formula 
1.1a M1 

e
e

e
e

−

= =
− − 

 

11
2

1
1 2 12 1
2

1
2

 Substitutes 1
2

 and 
e

1
2

 into sum 

to infinity formula 
1.1b A1 

Completes reasoned argument 

to obtain e
e −2 1

 2.1 R1 

 Subtotal  3  
 

 Question 16 Total  8  
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