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Leave 
blank

1.   A transformation T from the z-plane to the w-plane is given by

w z
z

= + 2i

i          
z����

 The transformation maps points on the real axis in the z-plane onto a line in the w-plane.

 Find an equation of this line.
(4)
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Leave
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2. Solve the equation

z3 = 4 2 – 4 2i ,

 giving your answers in the form r(cos  + i sin ), where – < .
(6)
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Leave 
blank

2.                                                      z = 5�3 – 5i

 Find

 (a) |z|,
(1)

 (b) arg(z), in terms of �.
(2)

2 cos isin
4 4
π πw ⎛ ⎞= +

⎝ ⎠
 Find

 (c) w
z

,
(1)

 (d) arg ,w
z

⎛
⎝⎜

⎞
⎠⎟

 in terms of �.
(2)
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4. (a) Given that
z = r (cos � + i sin �),   r � �

  prove, by induction, that zn = rn (cos �� + i sin ��),   n � �+

(5)
3 33 cos isin
4 4

w π π⎛ ⎞= +⎜ ⎟⎝ ⎠

 (b) Find the exact value of w 5, giving your answer in the form a + ib, where a, b ���.
(2)
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blank

3. (a) Express the complex number  in the form .
   (3)

  (b) Solve the equation

   giving the roots in the form .
 (5)
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5. The point P represents the complex number z on an Argand diagram, where 

 

 The locus of P as z varies is the curve C.

 (a) Find a cartesian equation of C.
(2)

 (b) Sketch the curve C.
 (2)

 A transformation T from the z-plane to the w-plane is given by

 
 The point Q is mapped by T onto the point R. Given that R lies on the real axis,

 (c) show that Q lies on C.
(5)
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6.  A transformation T from the z-plane to the w-plane is given by

w z
z

z=
+

≠ −
i

i,

 The circle with equation |z | = 3 is mapped by T onto the curve C.

 (a) Show that C is a circle and find its centre and radius.
(8)

 The region |z | < 3 in the z-plane is mapped by T onto the region R in the w-plane.

 (b) Shade the region R on an Argand diagram.
(2)
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Leave
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6. A complex number z is represented by the point P in the Argand diagram. 

 (a) Given that 6z z− = , sketch the locus of P.
(2)

 (b) Find the complex numbers z which satisfy both 6z z− =  and 3 4i 5z − − = .
(3)

 The transformation T from the z-plane to the w-plane is given by 30w
z

= .

 (c) Show that T maps 6z z− =  onto a circle in the w-plane and give the cartesian

  equation of this circle.
(5)
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4. z 8 8 3( )i

 (a) Find the modulus of z and the argument of z.
(3)

 Using de Moivre’s theorem,

 (b) find 3z ,
(2)

 (c) find the values of w such that 4w z= , giving your answers in the form a + ib, where 
,a b∈ .

(5)
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7. (a) Use de Moivre’s theorem to show that

 
(5)

 Hence, given also that 

 (b) find all the solutions of
 

  in the interval  Give your answers to 3 decimal places.
(6)
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6. The complex number z = ei�, where � is real.

 (a) Use de Moivre’s theorem to show that

1 2cosn
nz nθ

z
+ =

 where n is a positive integer.
(2)

 (b) Show that

cos5 ���� 1
16

(cos5� + 5cos3� + 10cos�)
(5)

 (c) Hence find all the solutions of

cos5� + 5cos3� + 12cos� = 0

 in the interval 0 ��� < 2�
(4)
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8. The point P represents a complex number z on an Argand diagram such that 

z z− = −6 2 3i

  (a) Show that, as z varies, the locus of P is a circle, stating the radius and the coordinates 
of the centre of this circle.

(6)

  The point Q represents a complex number z on an Argand diagram such that 

arg ( )z − = −6
3

4
π

  (b) Sketch, on the same Argand diagram, the locus of P and the locus of Q as z varies.
 (4)

 (c) Find the complex number for which both z z− = −6 2 3i  and arg ( )z − = −6
3

4
π

(4)
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