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Question Answer Marks Guidance 

7(a) Obtain correct 2 21 2 1 2
2 3 2 3

π sin π r r −  M1   

 20.614r  A1 AG  

Greater accuracy is 
20.61418... .r  

  2  

7(b)(i) 
Obtain 

d

d

A

r

 
 
 

 = 1.228r 
B1 Or greater accuracy 

 
Use 

d d d

d d d
= 

A A r

t r t
, or equivalent, with 20=r  

M1 
‘their’ 

d

d

A

r
 × 0.4 with r = 20 

 Obtain 9.8 A1 AWRT 

  3  

7(b)(ii) State or imply 
2
3

πr  for length of arc AB B1 
Could be implied by 

d

d

l


 = 

2π
.

3
  

 Differentiate and apply correct use of chain rule M1  

 Obtain 0.84 A1 AWRT 

  3  

1
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10(a) 2 2 2 2 2π
2 cos

3
s r r r= + −   

or 
π 2π

sin sin
6 3

r s
=   

or s =
π

 2 cos
6

r   

or 

2 2

2 2

   
+ =   

   

r s
 2r   

or 

2 2
3

2 2

   
+ =   

   

r s
 2   s oe 

M1 Forming a correct equation.  

Allow use of degrees. 

 
⇒ E.g. s =

3
 2      3 

2
  =r s r   

A1 AG  

Convincing proof required. E.g., for those using trig, 
the exact value of the trig ratio substituted before the 

final answer is needed.  

  2  

2
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10(b) 
[Angle BAD, BAC or CAD =] 

2π

3
 or 120    

B1 SOI, unless clearly associated with the wrong angle.  

Condone 2.09 for this mark only. 

 
[Sector BAD =] 21 2π

2 3
r   oe 

B1  

 
[Sector BCD 21 π

]
2 3

s=   oe 
B1*  

 23
π

6
r=  or 21

π
2

r   
DB1 Sector BCD simplified in terms of r. 

 
Either   21 2π

  Area triangle ABD,ABC or ACD   sin
2 3

r=   or 
2 2


r s
 oe  

B1* May be multiplied by 2 or by 3.  

Note: 2 21 π 3
sin  

2 3 4
r r =  is B0DB0.  

 
23

4
= r   

DB1 May be multiplied by 2 or by 3. 

 
Or [Area triangle CBD =] 21 π

  sin
2 3

s   or 
3

2 2


r s
 oe 

(B1* 
Note: 21 2π

sin
2 3

s   23 3
 

4
= r  is B0DB0. 

 
23 3

 
4

= r   
DB1)  

 
23 π

2 6
r

 
−  

 
 or e.g. 212 3 4π

24
r

 −
  
 

 oe in the required exact form 
B1 Fully correct solution.  

Accept 
3 π

,   .
2 6

a b= = −   

 

  7  
 

3
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9(a) 21
8   

2
 =r ⇒ 4=r  

B1  

 21
sin 4

2
 =r  ⇒ 

π

6
 =  

B1  

 
Area of segment = 

21 π
4 4

2 6
  −  

M1 Using their r and their .   

Condone 4 – 
21 π

4 .
2 6
   

Allow use of 8 × their   – 4 

 
=

4
  π 4
3

−  
A1 Fraction must be simplified. 

Allow 
4π 12

.
3

−
 

  4  

9(b) 2 2 2 21 3
2 cos    2cos

2 2
r r r r + − =  =   

*M1 
Or   = 2 sin -1

2

4

 
  
 

 or 2 sin -1
1

2 2

 
 
 

 

Using   = 

π

6
 or r = 4 implies 0/4. 

 
 0.723 0.72273 =     ( ) 21

sin  0.723 4
2

r their =  
DM1 

Or 41.4 =    ( ) 21
sin  41.4 4

2
r their =  

  3.48  3.4777= r   A1 Accept 
2r  = 12.1 AWRT. 

 
Area of segment = 

21
3.48 0.723 4

2
  − = 0.371 [0.37068…]  

A1 
Or 

21 π
3.48 41.4 4 0.371 

2 180
   − =  AWRT. 

  4  

4


