
10.3  Answers
Further A-Level Pure Mathematics : Core 1

 Complex Numbers I
10.3.1  Solution to 10.1 Teaching Video Example
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[ 4 marks ]



10.3.2  Solutions to 10.2 Exercise

Answer 1
( i )
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[ 4 marks ]
( ii ) The perimeter is made up of one 120° arc of a circle of radius 3, another

120° arc of a circle of radius 5 and two straight radial lines between the
differences in the radii of the concentric circles.

  Perimeter = 3 ×
 2π 
 3 

+ 5 ×
 2π 
 3 

+ 2 + 2

=
 16 π 

 3 
+ 4    (20.8 )units

[ 2 marks ]

( iii ) The area is made up of one 120° segment of a circle of radius 3, subtracted

from another 120° segment of a circle of radius 5.

       Area =
 1 
 2 

× 52 ×
 2 π 
 3 

−
 1 
 2 

× 32 ×
 2 π 
 3 

=
 25 π − 9 π 

 3 

=
 16 π 

 3 
      (16.8 )units2

[ 2 marks ]



Answer 2
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Answer 3
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Answer 4
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[ 4, 1 marks ]



Answer 5
( i ) The  is a circle centre (0, 0) : Write it as  if it helps.| z | | z − ( 0 + 0  )  |i

So this circle's radius varies between 3 and 5 giving an annulus (ring).
  could be written as  | z | = | z − 6  |i | z − ( 0 + 0  )  | = | z − ( 0 + 6  )  |i i

to make it clear that it is the perpendicular bisector of the line segment
between ( 0, 0 ) and ( 0, 6 ) which is 'obviously' the line with equation y = 3.
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[ 4 marks ]

          | AD | =  52 − 32 ( ii )

= 4

θ = arctan (  4 
 3 

 )
= 0.9273

 OABC −  OADCArea Segment ABCD = Area Sector Area Triangle

          =
 1 
 2 

× 52 × 2 × 0.9273 −
 1
 2

× 8 × 3

= 23.18 − 12

= 11.18

          Shaded Area = Area Large Circle   Area Small Circle  Area Segment ABCD− −

        =  π × 52 − π × 32 − 11.18

= 78.5 − 28.3 − 11.2

 = 39.0
[ 3 marks ]



Answer 6
( i )
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[ 4 marks ]
( ii )

Perimeter = Diameter + Quarter Circumference + Hypotenuse of Triangle

=  12 +
 1 
 4 

× 2 × π × 6 +  62 + 62 

= 12 + 3π + 6  2 
[ 2 marks ]

( iii )

+Area shaded = Area Quarter CircleArea Triangle

=
 1 
 4 

× π × 62 +
 1 
 2 

× 6 × 6

= 9π + 18

[ 2 marks ]

This document is a part of a Mathematics Community Outreach Project initiated by Shrewsbury School
It may be freely duplicated and distributed, unaltered, for non-profit educational use

In October 2020, Shrewsbury School was voted “Independent School of the Year 2020”
© 2022 Number Wonder

Teachers may obtain detailed worked solutions to the exercises by email from mhh@shrewsbury.org.uk


