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Question Answer Marks Guidance 

6(a) 

 

B1* Initial line drawn, pole clear and one 

loop in the first quadrant.  

DB1 Symmetrical with correct shape at 

extremities.  

 1
6
π. =   B1 States the equation of the line of 

symmetry.  

  3  

6(b) 1
31

2
0

π
2sin d3    

M1 Uses 1
2

2 d r  with correct limits. 

 1 1
3 3

ππ
1 1 1
4 6 00

4
1 d sin6cos6    = − = −   

M1 A1 Applies double angle formula correctly 

and integrates. 

 1
12
π=   A1 CWO 

  4  

6(c) 2 43sin 4sin = −y   B1 Uses sin=y r . 

 36sin cos 16sin cos 0   − =   M1* Differentiates correct function and sets 

equal to 0. Might see completing the 

square.  

 20 6 16sin 0sin cos    − =  A1  

 2 3
8

sin  =  DM1 Solves quadratic in sin . 

 9
16

.=y   A1  

  5  
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6(d) ( )4 2 2 23sin sin4 = −r rr r   

3

3

3
4= −

y y
r

r r
 

M1  

 

Uses sin=y r  

 ( ) ( )
2

2 2 2 23+ = −x y y x y   
M1  Uses 

2 2 2= +r x y   

  A1 Rearranges to a form with no fractions. 

  3  
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7(a) 3 31 1
2 2 2 2

5, 5= − − = − +x x   B1  Vertical asymptotes. 

 0=y   B1 Horizontal asymptote. 

  2  

7(b) 

( )

2

2
2

d ( 3 1)(1) ( 2)(2 3)

d 3 1

+ + − + +
=

+ +

y x x x x

x x x
  

M1 
Finds 

d
.

d

y

x
  

 2 4 5 0+ + =x x   M1 Sets equal to 0 and forms quadratic 
equation. 

 Discriminant is 
24 20 4 0− = −   so no real roots.  A1 AG 

  3  
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