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1 The complex numbers 2 + 3i and 4 — i are denoted by z and w respectively. Express each of the
following in the form x + iy, showing clearly how you obtain your answers.

(i) z+5w, (2]
(i) z*w, where z* isthe complex conjugate of z, [3]
..o 1

(i) W' [2]

(Q3, June 2005)

2 Usean algebraic method to find the square roots of the complex number 21 — 20i. [6]
(Q4, June 2005)

3 Theloci C, and C, are given by
|z-2i|=2 and lz+1|=|z+1]
respectively.
(1) Sketch, onasingle Argand diagram, theloci C, and C,. [5]

(if) Hence write down the complex numbers represented by the points of intersection of C, and C,,.
[2]
(Q6, June 2005)

4 (i) Express(1+ 8i)(2—1) intheform x+ iy, showing clearly how you obtain your answer. [2]

(ii) Hence express 1;:?' intheform x + iy. [3]

(Q1, Jan 2006)

5 (a) The complex number 3 + 2i is denoted by w and the complex conjugate of w is denoted by w*.

Find
(i) the modulus of w, [1]
(i) the argument of w*, giving your answer in radians, correct to 2 decimal places. [3]
(b) Find the complex number u given that u + 2u™ = 3+ 2i. [4]
(c) Sketch, onan Argand diagram, the locus given by |z + 1| = |z|. [2]

(Q7, Jan 2006)

6 One root of the quadratic equation x? + px + ¢ = 0, where p and q are real, is the complex number
2-3i.

(i) Write down the other root. [1]
(Q3, June 2006)
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7  Thecomplex numbers 3 - 2i and 2 + i are denoted by z and w respectively. Find, giving your answers
in the form x + iy and showing clearly how you obtain these answers,

(i) 2z - 3w, [2]
(i) (iz)?, [3]

(i) Viv (3]
(Q5, June 2006)

8 InanArgand diagram theloci C, and C, are given by
|z|]=2  and agz =1ir
respectively.
(1) Sketch, onasingle Argand diagram, theloci C, and C,. [5]
(i) Hence find, in the form X + iy, the complex number representing the point of intersection of
C,andC,. [2]
(Q6, June 2006)

9  Usean algebraic method to find the square roots of the complex number 15 + 8i. [6]

(Q2, Jan 2007)

10 (i) Sketch, on an Argand diagram, the locus given by |z — 1 +i| = V2. [3]

(i) Shade on your diagram the region givenby 1< |z - 1+i| < V2. [3]
(Q4, Jan 2007)

11 (i) Verify that z° - 8= (z - 2)(z% + 2z + 4). [1]
(i) Solve the quadratic equation z2 + 2z + 4 = 0, giving your answers exactly in the form X + iy.

Show clearly how you obtain your answers. [3]

(iii) Show on an Argand diagram the roots of the cubic equation z° — 8 = 0. [3]

(Q5, Jan 2007)

12 Thecomplex number a+ ibisdenoted by z. Giventhat |z| =4 and argz = %n, find aand b. [4]
(Q1, June 2007)

13  Theloci C, and C, aregivenby |z - 3| =3and arg(z - 1) = %n respectively.
(i) Sketch, on asingle Argand diagram, theloci C, and C,. [6]

(ii) Indicate, by shading, the region of the Argand diagram for which

|z-3|<3 and O<arg(z-1) < 3. [2]
(Q8, June 2007)
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(i) Use an algebraic method to find the square roots of the complex number 16 + 30i. [6]

(i) Use your answers to part (i) to solve the equation z? — 2z — (15 + 30i) = 0, giving your answers
intheform x+iy. [5]
(Q10, June 2007)

The complex number 3 — 4i is denoted by z. Giving your answers in the form X + iy, and showing
clearly how you obtain them, find

(i) 2z+5z*, [2]
(i) (z-1)?, [3]
(iii) g’ [3]

(Q4, Jan 2008)

Theloci C, and C, are given by

|z| = |z — 4i] and argz =zm

1
6
respectively.

(1) Sketch, onasingle Argand diagram, the loci C, and C,,. [5]

(if) Hencefind, intheform x + iy, the complex number represented by the point of intersection of C;
and C,,. [3]
(Q6, Jan 2008)

The complex number 3 + 4i is denoted by a.
(i) Find |a| and arga. [2]
(ii) Sketch on asingle Argand diagram the loci given by
@ |z-al=]al, (2]

(b) arg(z-3) =arga. [3]
(Q2, June 2008)

(i) Use an algebraic method to find the square roots of the complex number 5 + 12i. [5]
(i) Find (3-2i)2. [2]
(iii) Hence solve the quartic equation x* — 10x? + 169 = O. [4]

(Q9, June 2008)
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2+3i . . . .
Express 5+—3i)l in the form x + iy, showing clearly how you obtain your answer. [4]
(Q1, Jan 2009)

(i) Use an algebraic method to find the square roots of the complex number 2 + iv/5. Give your
answersin theform x + iy, where x and y are exact real numbers. [6]

(ii) Hencefind, inthe form x + iy where x and y are exact real numbers, the roots of the equation

-42+9=0. [4]

(iii) Show, on an Argand diagram, the roots of the equation in part (ii). [1]

(iv) Given that o isthe root of the equation in part (ii) such that O < arg o < %n, sketch on the same
Argand diagram the locus given by |z — a| = |z|. [3]
(Q10, Jan 2009)

The complex numbers z and w are given by z = 5-2i and w = 3 + 7i. Giving your answers in the
form x + iy and showing clearly how you obtain them, find

(i) 4z - 3w, [2]
(i) z*w. [2]
(Q3, June 2009)

The complex number 3 — 3i is denoted by a.
(i) Find |a| and arga. [2]
(ii) Sketch on asingle Argand diagram the loci given by
(@ |z-al=3v2, [3]
(b) arg(z-a)=;m. [3]
(i) Indicate, by shading, the region of the Argand diagram for which

|z-a|>3v2 and O<arg(z-a)<im. [3]
(Q6, June 2009)

The complex number z satisfies the equation z + 2iz* = 12 + 9i. Find z, giving your answer in the
form x +iy. [5]

(Q3, Jan 2010)

The complex number a is such that a2 = 5 — 12i.
(i) Use an algebraic method to find the two possible values of a. [5]

(ii) Sketch on asingle Argand diagram the two possible loci given by |z — a| = |a]. [4]
(Q8, Jan 2010)
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25 The complex numbersa and b aregivenby a= 7+ 6i and b = 1 — 3i. Showing clearly how you obtain
your answers, find

(i) |a-2b|and arg(a- 2b), (4]

(i) g, giving your answer in the form x + iy. [3]
(Q4, June 2010)

26 (i) Sketch on asingle Argand diagram the loci given by
(@ |z-3+4i|=5, [2]
(b) |z[=]z-6|. [2]
(ii) Indicate, by shading, the region of the Argand diagram for which

|z-3+4i|<5 and |z|>]|z-6]. [2]
(Q6, June 2010)

27 The complex number z, where 0 < argz < %n, issuch that z2 = 3 + 4i.
(i) Use an algebraic method to find z. [5]
(i) Show that z° = 2 + 11i. [1]
The complex number w is the root of the equation

Wo —4w? +125=0

for which -7 < argw < 0.

(iii) Find w. [5]
(Q10, June 2010)

28  Thecomplex numbersz and w aregiven by z = 4 + 3i and w = 6 — i. Giving your answersin the form
X + 1y and showing clearly how you obtain them, find

(i) 3z 4w, [2]

.z
(i) —. [4)
(Q2, Jan 2011)

29 (i) Sketch on asingle Argand diagram the loci given by
@ |z[=]|z-8|, [2]
(b) arg(z+2i) = %n. [3]

(ii) Indicate by shading the region of the Argand diagram for which

|z|<|z-8| and O<arg(z+2i)<im. [3]
(Q6, Jan 2011)
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30  Thecomplex number 1 +iv/3is denoted by a.
(i) Find |a] and arga. [2]

(ii) Sketch on asingle Argand diagram the loci givenby |z —a| = |a| and arg(z — a) = %n. [6]
(Q5, June 2011)

31 One oot of the quadratic equation X2 + ax + b = 0, wherea and b arereal, is 16 — 30i.

(i) Write down the other root of the quadratic equation. [1]
(ii) Find the values of a and b. [4]
(iii) Use an algebraic method to solve the quartic equation y* + ay? + b = 0. [7]

(Q9, June 2011)

32 The complex number a + 5i, where a is positive, is denoted by z. Given that |z| = 13, find the value of a and
hence find arg z. [4]

(Q1, Jan 2012)

33 Use an algebraic method to find the square roots of 3 + (6v/2)i. Give your answers in the form x + iy, where
x and y are exact real numbers. [6]

(Q3, Jan 2012)

34 Sketch, on a single Argand diagram, the loci given by |z —v/3 —i| =2 and argz = %n [6]
(Q6, Jan 2012)

35 The complex numbers z and w are given by z=6 — i and w = 5 + 4i. Giving your answers in the form x + iy
and showing clearly how you obtain them, find

(i) z+3w, [2]

(ii) VZ_V [3]
(Q1, June 2012)

36  Theloci C and C,are givenby |z—3—4i[=4and|z|=|z-8i] respectively.
(1) Sketch, on a single Argand diagram, the loci C, and C,. [6]
(i) Hence find the complex numbers represented by the points of intersection of C, and C.,. [2]
(iii) Indicate, by shading, the region of the Argand diagram for which

|z-3—-4i|<4and|z|>|z-8il. [2]
(Q7, June 2012)



37 The complex number 2 — i is denoted by z.

(i) Find |z| and arg z.

(ii) Given that az + bz* =4 — 8i, find the values of the real constants a and b.

38 (i) Sketch on a single Argand diagram the loci given by
@) |z|=2,
(b) arg(z-3-1)=m.
(ii) Indicate, by shading, the region of the Argand diagram for which

|z| <2 and 0<arg(z—-3-i)<m.
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2]

[5]
(Q3, Jan 2013)

2]

[3]

2]
(Q7, Jan 2013)

39 The complex number 3 + ai, where « is real, is denoted by z. Given that arg z = %n, find the value

of a and hence find |z| and z* — 3.

[6]
(Q1, June 2013)

40 Use an algebraic method to find the square roots of 11 + (12v5)i. Give your answers in the form x + iy,

where x and y are exact real numbers.

[6]
(Q3, June 2013)
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The Argand diagram above shows a half-line / and a circle C. The circle has centre 3i and passes through the
origin.

(i) Write down, in complex number form, the equations of / and C. [4]

(ii) Write down inequalities that define the region shaded in the diagram. [The shaded region includes the
boundaries. ] [3]

(Q6, June 2013)





