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4 2 2 sin 2 (must have sin 2 0)
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11 a 2| 1 i |z     is a circle centred at (1,1)  with radius 2 .   

   
 

 b The Cartesian equation of a circle centred at (1,1)  with radius 2  is
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 Converting this to polar coordinates gives  
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11 c The set of points   
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12 In order to find the area of the shaded region, we must find the area of the sector bounded by the 

curve and the line OA, then subtract the area of the triangle OAB. The value of   at the point A  can 

be found by solving 4cos 2,2r    leading to .
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13 First we need to find the point for which the tangent to the curve is perpendicular to the initial line. 

We form an expression for x  and differentiate with respect to .  
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13 (continued) 

 

Now we find the area of the right-angle triangle bounded by the horizontal axis, the tangent and the 

line .A    

Using the formula  

2

2

1

2

1
| || |

2

1
|

|

|| sin

s

cos
2

|

8( in ) |2 | cos | sin

triA Base Height

x y

r  

  

  







  

and substituting in ,A   we find that 
64 2

.
27

triA    

 So our shaded region is  

 1.8334
27

64 2

1.52 (2 d.p.)

tri sectorA A A 

 



  

  



 

© Pearson Education Ltd 2019. Copying permitted for purchasing institution only. This material is not copyright free. 10 

Challenge  

 First we find expressions for x  and y in terms of .  
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