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Answer 1
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[ 3 marks ]
Answer 2

     ( 2z − z∗ )∗ = z2( a )

( 2 ( a + b  ) − ( a + b  )∗  )∗ = ( a + b  )2i i i

( 2a + 2b − ( a − b  )  )∗ = a2 + 2ab + ( b  )2i i i i

( 2a + 2b − a + b  )∗ = a2 + b2 (− 1) + 2ab     i i i

( a + 3b  )∗ = a2 − b2 + 2abi i

a − 3b = a2 − b2 + 2abi i

  a = a2 − b2    − 3b = 2abThus. and

  a2 − a = b2     2ab + 3b = 0and

  a ( a − 1 ) = b2     b ( 2a + 3 ) = 0 and

   b = 0    a = − 
 3 
 2 

                                                           Either or

      b = 0  a ( a − 1 ) = 0    a = 0    a = 1If then  giving or

      a = − 
 3 
 2 

     b2 = (− 
 3 
 2 ) (− 

 5 
 2 )If then

         =
 15 
 4 

    b = ± 
  15  

 2 
and so



     z ∈ { 0 + 0 ,  1 + 0 , − 
 3 
 2 

±
  15 

 2 
 }The solution set is i i

( b ) ( i ) Plotting the solution set on the Argand diagram gives;

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[ 2 marks ]
( ii ) The area of the quadrilateral shaded is,

A = 2 ×  Area △

= 2 ×
 1 
 2 

× 1 ×
  15  

 2 

=
  15  

 2 
[ 1 mark ]



Answer 3

     f (x)


=
 1 

 b − a ∫
 b

a
 f (x)  dx( a ) By definition,

=
 1 

  π 
 2 

− 0 ∫
  π 
 2 

0

 sin x cos x 
 cos 2x + 2 

 dx

=
 2 
 π 

 ×
 1 
 2 ∫

  π 
 2 

0
 
 2 sin x cos x 
 cos 2x + 2 

 dx

=
 1 
 π ∫

  π 
 2 

0
 sin 2x ( cos 2x + 2 )− 1  dx

= − 
 1 

 2π 
 ∫

  π 
 2 

0
(− 2 sin 2x ) ( cos 2x + 2 )− 1  dx

= − 
 1 

 2π 
[ ln | cos 2x + 2 |  ]

 π 
 2 

0

= − 
 1 

 2π 
[ ln | cos π + 2 | − ln | cos 0 + 2 |  ]

= − 
 1 

 2π 
 [ ln (− 1 + 2 ) − ln ( 1 + 2 )  ]

= − 
 1 

 2π 
 [ ln 1 − ln 3 ]

=
 ln 3 
 2π 

  

(  0.175 About which is the gold line on the graph)

[ 4 marks ]

( b )

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
The areas shaded green and blue below the horizontal line must be equal to the area
shaded purple above the horizontal line.
The rectangle shaded green, pink and blue has the same area as the area between the
curve and the x-axis over the given interval.

[ 2 marks ]



Answer 4

    | z − 1 + 2  | = 3         ( a ) ( i ) i

| x + y − 1 + 2  | = 3i i

| ( x − 1 ) + ( y + 2 )  | = 3i

( x − 1 )2 + ( y + 2 )2 = 9

 ( 1, − 2 )  3   which is a circle centre and radius 

[ 2 marks ]

   | z + 1 | = | z − 2 |( ii )

| x + y + 1 | = | x + y − 2 |    i i

| x + 1 + y  |  = | x − 2 + y  |i i

( x + 1 )2 + y2 = ( x − 2 )2 + y2

x + 1 = x − 2   x + 1 = − x + 2or

(        2x = 1         No solutions)

        x =
 1 
 2 

[ 2 marks ]
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( b ) Shown shaded is the region of the Argand diagram for which

| z − 1 + 2  | ≤ 3    | z + 1 | ≤ | z − 2 |i and

[ 2 marks ]



Answer 5

  x =
 a 

 sinh θ 
= a ( sinh θ )− 1 ⇒

 dx 
 dθ 

= − a ( sinh x )− 2  cosh x( i )

             = − 
 a cosh θ 
 sinh2 θ

  ∫
 1 

 x  x2 + a2  
 dx = ∫

 sinh θ 

 a  (  a 
 sinh x 

 )2 + a2  
 × (− 1)

 a cosh θ 
 sinh2 θ 

 dθ

= (− 1) ∫
 a sinh θ cosh θ 

a2  1 + sinh2 θ 
 sinh2 θ 

  
×

 1 
 sinh2 θ 

 dθ

= (− 1) ∫
 cosh θ 

 a   cosh2 θ 

 sinh2 θ 
  

×
 1 

 sinh θ 
 dθ

= − 
 1 
 a ∫  1 dθ

= − 
 1 
 a 

 θ + constant

= − 
 1 
 a 

 arsinh (  a 
 x 

 ) + constant

[ 6 marks ]

 ∫
 2

1

 1 
 x  x2 + 4  

 dx = ∫
 2

1

 1 
 x  x2 + 22  

 dx( ii )

= − 
 1 
 2 

 arsinh (  2 
 x 

 )  
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 1 
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2

1

= − 
 1 
 2 

 [ ln { 1 +  2  } − ln { 2 +  5  }  ]       

= − 
 1 
 2 

 ln (  1 +  2  
 2 +  5  

 )
=

 1 
 2 

 ln (  2 +  5  
 1 +  2  

 )   or equivalent

[ 4 marks ]



Answers 6

    x = r cos θ    y = r sin θ   r2 = x2 + y2If and   then

( x2 + y2 − 2x )2 = 4( x2 + y2 )
( r2 − 2r cos θ )2 = 4 r2

r4 − 4 r3 cos θ + 4 r2 cos2 θ = 4 r2

r ≠ 0,  r2As divide through by 

r2 − 4r cos θ + 4 cos2 θ − 4 = 0

  r...Viewing this as a quadratic in 

r =
 4 cos θ ±  16 cos2 θ − 4 × 1 × ( 4 cos2 θ − 4 )   

 2 × 1

=
 4 cos θ ±  16 cos2 θ − 16 cos2 θ + 16  

 2 

=
 4 cos θ ±   16  

 2 
=  2 cos θ ± 2

   r = 2 cos θ + 2   r = 2 cos θ − 2  Both and give the same curve.

[ 5 marks ]
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