Loci in the Argand diagram
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Consider the complex number z = x + iy represented by the vector OP, where P is the
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If z varies subject to some given condition, then the corresponding set of points in the
Argand diagram is called the locus of P. Since many loci can be defined using

distances or angles, equations of loci in the Argand diagram often involve moduli or
arguments of complex variables.

Consider now the introduction of a constant complex number, a, represented by the

—
vector OA:
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Loci of the form |z - a| =k

It follows from the above Argand diagram that if Iz - a] =k , where k is a positive

constant, then the distance from P to A is constant. Thus the locus so described will
be a circle with centre at the point A and radius k.
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Loci of the form arg(z—a) =«

If arg(z —a) =, where o is constant and — 7 < @ < 7, then the direction of AP is
constant. Thus the locus so described will be a half-line with end-point A,

, inclined at an angle o to the real ——- o pulf-Tie ,or (-4_2 . . ! % ..
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6{; {6 EgI2  Skeich the loci defined by the equations (a) |2 =2, (b) |z -3+ 2il=5

éj [I  Egd3 Sketch the loci defined by the equations (a) arg(z -1- 21') & %,
(b) arg(z +2)= —%72’
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Other Complex Loci

When dealing with the remaining standard complex loci, it is likely that an algebraic
approach will be necessary along with an understanding of the geometry.

G:j iT &dj_[ Sketch the locus of the point P(x, y) representing the complex number
Z =X + 1y, given that ‘z - 1] = lz + iJ . Determine the Cartesian equation of the

. Find the Cartesian equation of the locus of the point P(x, y) representing the
complex number z, given that 2|z —3i| =|z|. Show that the locus is a circle,

giving its centre and radius.

In general, if a point P moves so that the ratio of its distances from two fixed
points A and B is constant, then the locus of P is a circle. This locus is
referred to Apollonius’ circle and is represented on the Argand diagram by an
* equation of the form
lz—a'zk[zﬁb| or o

z—b

=k where k# 1

As seen in Egl4, when £ = 1, the equation represents the perpendicular
bisector of the line joining A to B.
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c j 14 %6 Sketch the locus of z where arg( 3) =

Z] are more difficult to interpret.
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% L) m Sketch the locus of z where arg( e EJ =Z
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These loci can also be determined algebraically, but can become quite involved.

{
éjl é M Do Eg}g again, but using algebra to determine the Cartesian equation of the
loci.

Usually the geometric approach is enough unless the equation is specifically
requested.
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Inequalities involving the modulus or argument of a complex variable can be used to
represent regions of an Argand diagram.

= /?’ E@. Shade in separate Argand diagrams the regions in which
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