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January 2006

3 The complex numbers z; and z, are given by

Zl:i—‘—_i and 22=;+\g§i
(a) Show thatz; =1. (2 marks)
(b) Show that |z| = |z . (2 marks)
(¢) Express both z; and z, in the form reia, where r>0 and —n<f <m. (3 marks)
(d) Draw an Argand diagram to show the points representing z;, z, and zy +z,. (2 marks)
(e) Use your Argand diagram to show that
tan %TG =2+ \/§ (3 marks)
S The complex number z satisfies the relation
|z+4—4i|=4
(a) Sketch, on an Argand diagram, the locus of z. (3 marks}
(b) Show that the greatest value of |z| is 4 (v/2 4+ 1). (3 marks)
(¢) Find the value of z for which
arg(z +4 —4i) = %TE
Give your answer in the form a + 1. (3 marks}
June 2006
4 (a) On one Argand diagram, sketch the locus of points satisfying:
i) |z—3+2i| =4, (3 marks)
(i) arglz—1) = —m. (3 marks)
(b) Indicate on your sketch the set of points satisfying both
|z—3+2i| <4
and arg(z— 1) = — La (1 mark)

4




February 2007
2 (a) Sketch on one diagram:
(i) the locus of points satisfying |z —4 +2i| =2; (3 marks)
(ii) the locus of points satisfying |z| =]z —3 — 2i|. (3 marks)
(b) Shade on your sketch the region in which
both |z—44+2i| <2
and lz| <|z—3 —2i| (2 marks)

June 2007
5 The sketch shows an Argand diagram. The points 4 and B represent the complex numbers z;

and z, respectively. The angle 40B = 90° and 04 = OB.

Im(z)
B(z) 1 4

» Re(z)

a) Explain why z, = izq. 2 marks)
P Y 22 1
(b) On a single copy of the diagram, draw:
(i) the locus Ly of points satisfying |z —z;| = |z — z]; (2 marks)
(ii) the locus L, of points satisfying arg(z —z,) = argzy . (3 marks)

(c) Find, in terms of z; , the complex number representing the point of intersection of
and L, . (2 marks}




January 2008

3 A circle C and a half-line L have equations
z—2V3—i| =4
and arg(z+1) = %
respectively.

(a) Show that:

(1) the circle C passes through the point where z = —1; (2 marks)
(11) the half-line £ passes through the centre of C. (3 marks)
{(b) On one Argand diagram, sketch C and L. (4 marks)
{c) Shade on your sketch the set of points satisfying both
lz—2v3—i| <4
and 0 <arg(z+1) < % (2 marks)
June 2008
4 (a) A circle C in the Argand diagram has equation
lz+5—i|=+2
Write down its radius and the complex number representing its centre. (2 marks)
(b) A half-line L in the Argand diagram has equation
arg(z + 2i) = 3;
Show that zy = —4 4 21 lieson L. (2 marks)
(¢c) (1) Show that zy = —4 + 21 also lies on C. (1 mark)
(i1) Hence show that L touches C. (3 marks)
(111) Sketch L and C on one Argand diagram. (2 marks)

possible.

Indicate the position of z, on your sketch.

(d) The complex number z, lies on C and is such that arg(z, 4 2i} has as great a value as

(2 marks)




January 2009

2 (a) Indicate on an Argand diagram the region for which |z —4i| < 2. (4 marks)
(b) The complex number z satisfies |z —4i| < 2. Find the range of possible values of
argz. (4 marks)
June 2009
6 (a) Two points, 4 and B, on an Argand diagram are represented by the complex numbers
2 +3i and —4 — 51 respectively. Given that the points 4 and B are at the ends of a
diameter of a circle Cy, express the equation of C; in the form |z —zy | = k.
(4 marks)
(b) A second circle, C,, is represented on the Argand diagram by the equation
|z—5+4i| =4. Sketch on one Argand diagram both C; and C, . (3 marks)
(¢) The points representing the complex numbers z; and z, lie on C; and C, respectively
and are such that |z; — z, | has its maximum value. Find this maximum value, giving
your answer in the form a + bv/5. (5 marks)
January 2010
2 (a) On the same Argand diagram, draw:

(i) the locus of points satisfying |z —4 4+ 2i| = 4; (3 marks)

(ii) the locus of points satisfying |z| = |z — 2i|. (3 marks}

(b) Indicate on your sketch the set of points satisfying both

|z—4+2i| <4

and |z| 2 |z— 21| (2 marks)




June 2010

3 Two loci, Ly and L, , in an Argand diagram are given by
Li:|z4+1+3i|=|z—5—"T7i]
Ly:argz =~
2tagz =
(a) Verify that the point represented by the complex number 2 4 21 is a point of
intersection of Ly and L,. (2 marks)
(b) Sketch 7.; and L, on one Argand diagram. (5 marks)
{(c) Shade on your Argand diagram the region satisfying
both lz+1+3i| <|z—5—7i|
and i gargz < T (2 marks)
4 2
January 2011
1 (a) Sketch on an Argand diagram the locus of points satisfying the equation
|z—4+3i|=5 (3 marks)
{b) (i) Indicate on your diagram the point P representing z; , where both
|zy —4+3i|=35 and argz; =0 (1 mark)
(i) Find the value of |z |. (1 mark)
June 2011
1 (a) Draw on the same Argand diagram:
(i) the locus of points for which
|z—2—35i|=5 (3 marks)
(i) the locus of points for which
: T
arg(z + 2i) = 7 (3 marks)
(b) Indicate on your diagram the set of points satisfying both
|z—-2-3i|<5
: T
and arg(z + 2i) = 1 (2 marks)




January 2012

2 (a) Draw on an Argand diagram the locus L of points satisfying the equation argz = g
(1 mark}
{(b) (i) A circle C, of radius 6, has its centre lying on L and touches the line Re(z) = 0.
Draw C on your Argand diagram from part (a). (2 marks)
(i) Find the equation of C, giving your answer in the form |z —z,| =k . (3 marks)
{(iii) The complex number z; lies on C and is such that argz; has its least possible value.
Find argz; , giving your answer in the form pr, where —1 <p <« 1. (2 marks)

June 2012

2 (a) Draw on the Argand diagram below:
(i) the locus of points for which
lz—2—-3i|=2 (3 marks)
{(ii) the locus of points for which
|z4+2 —i| = |z — 2| (3 marks)

(b) Indicate on your diagram the points satisfying both

lz—2—3i|=2
and lz4+2—i| < |z — 2 (1 mark)
January 2013
2 Two loci, Ly and L, in an Argand diagram are given by

Li:|z+6—35i| =42

3n

Ly: arg(z+1i) = 1

The point P represents the complex number —2 +1.

(a) Verify that the point P is a point of intersection of 1 and I, . (2 marks)
{b) Sketch { and L, on one Argand diagram. (6 marks}
{c) The point ( is also a point of intersection of L; and L, . Find the complex number

that is represented by Q. (2 marks)




June 2013

1 {a)

{b)

(ii)

Sketch on an Argand diagram the locus of points satisfying the equation

|z —6i] =3 (3 marks)
It is given that z satisfies the equation |z — 61| = 3.
Write down the greatest possible value of |z]|. (1 mark)

Find the greatest possible value of argz, giving your answer in the form pr, where
-1 <p<l. (3 marks)




