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Question 
Number Scheme Marks 

   
Q4 

( )
2

2

0

1 3cos d
2

A a
π

θ θ= +∫  
Applies ( )

2
2

0

1 dθ
2

r
π

∫  with 

correct limits. 
Ignore dθ .

B1 

   
 2 2 2( 3cos ) 6 cos 9cosa a aθ θ θ+ = + +   
    

2 1 cos2cos
2

θθ ± ±
= M1 

 2 1 cos26 cos 9
2

a a θθ +⎛ ⎞= + + ⎜ ⎟
⎝ ⎠

 
Correct underlined expression. A1 

   

 
2

2

0

1 9 96 cos cos2 d
2 2 2

A a a
π

θ θ θ⎛ ⎞= + + +⎜ ⎟
⎝ ⎠∫  

 

   
Integrated expression with at 

least 3 out of 4 terms of the form 
sin sin 2A B C Dθ θ θ θ± ± ± ± . 

Ignore the 1
2 .   Ignore limits.

M1* 

 

2
2

0

1 9 96 sin sin 2
2 2 4

a a
π

θ θ θ θ⎛ ⎞ ⎡ ⎤= + + +⎜ ⎟ ⎢ ⎥⎝ ⎠ ⎣ ⎦
 

2 6 sina aθ θ+ +  correct ft 
integration.  

Ignore the 1
2 .   Ignore limits.  

A1 ft 

   
 ( ) ( )21 2 0 9 0 0

2
aπ π⎡ ⎤= + + + −⎣ ⎦  

 

   
 2 9

2
a ππ= +  2 9

2
a ππ + A1 

   
 

Hence,    2 9 107
2 2

a ππ π+ =  Integrated expression equal to 107
2 .π dM1* 

   
 

                       2 9 107
2 2

a + =  
 

   
                                2 49a =   

   
 As 0,a >   7a =  7a = A1  cso 
  [8] 
   
 Some candidates may achieve 7a = from incorrect 

working.  Such candidates will not get full marks 
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5(a) 

 

1.5 sin 3 2θ+ =     →     sin 3 0.5θ =    53  or 
6 6
π πθ ⎛ ⎞∴ = ⎜ ⎟

⎝ ⎠
,   

 
 
M1 A1,  
 

 
and 5 or 

18 18
π πθ∴ =  

 

A1 
(3)

 
    

(b) 

 

Area = 
5
18

18

21
2 (1.5 sin 3 ) d

π

π

θ θ
⎡ ⎤
⎢ ⎥+
⎢ ⎥⎣ ⎦
∫ ,  - 21 2

9
π ×  

 
 
M1,  M1 

 
        = 

5
18

18

1 1
2 2(2.25 3sin 3 (1 cos 6 ))d

π

π

θ θ θ
⎡ ⎤
⎢ ⎥+ + −
⎢ ⎥⎣ ⎦
∫ - 21 2

9
π ×  

 

 
M1 
 
 

 
         = 

5
18

1 1
2 2

18

1(2.25 cos3 ( sin 6 ))
6

π

π
θ θ θ θ⎡ ⎤− + −⎢ ⎥⎣ ⎦

 - 21 2
9
π ×  

M1 A1 
 
 
 

 
   13 3 5

24 36
π

= −  

 

M1 A1 
(7)

10
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Number 

Scheme Marks 

6. 
52 cos
2 3

πθ θ+ = ⇒ =  B1 

 ( ) ( )2 21 12 cos 4 4cos cos
2 2

d dθ θ θ θ θ+ = + +∫ ∫  M1 

 
1 sin 24 4sin
2 4 2

θ θθ θ⎡ ⎤= + + +⎢ ⎥⎣ ⎦
 M1 A1 

 Substituting limits      1 9 3 3 1 3 17 34
2 6 2 8 2 2 8

π π⎛ ⎞⎡ ⎤ ⎛ ⎞
+ + = +⎜ ⎟⎜ ⎟⎢ ⎥ ⎜ ⎟⎜ ⎟⎣ ⎦ ⎝ ⎠⎝ ⎠

 M1 

 Area of triangle = ( )( )1 1 25 1 3 25 3cos sin
2 2 4 2 2 32

r rθ θ
⎛ ⎞

= × × × =⎜ ⎟⎜ ⎟
⎝ ⎠

 M1 A1 

 Area of R = 
32

39
4

3
32

325
16

317
4

3
+=−+

ππ  M1 A1 

  (9)
  9

 1st M1 for use of ∫ 2

2
1 r dθ  and correct attempt to expand 

 2nd M1 for use of double angle formula - θ2sin required in square 
brackets 

 3rd M1 for substituting their limits 

 4th M1 for use of 
2
1 base x height 

 5th M1 area of sector – area of triangle 
 Please note there are no follow through marks on accuracy. 
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Number Scheme Marks    

    
   
     

2. θθθθ cossin2sinsin +== ry  B1 

 θθ
θ

2cos2cos
d

d +=y
 M1 

 02coscos4 2 =−+ θθ  A1oe 

 
8

3211
cos

+±−=θ  M1 A1 

 
4

333

4

3211
1

+=++−+== rOP  M1 A1 
 

  (7) 
  7  
 Notes  
 B1 for  or   
 1st M1 for use of Product Rule or Chain Rule (require 2 or condone ½)   
 1st A1 equation required  
 2nd M1 Valid attempt at solving 3 term quadratic (usual rules) to give   
   
 2nd A1 for exact or 3 dp or better (-0.843.....and 0.593....)  
 3rd M1 for 1+2x ‘their ’  
 3rd A1 for any form A0 if negative solution not discounted.  
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