
3C Transformations of the Complex Plane
A transformation maps the z-plane (z = x + iy) to the w-plane (w = u + iv). Method for finding the 
image of a locus:

Transformation it represents

w = z + a + ib

w = kz  (k real)

w = iz

w = kz + a + ib

1. The point P represents the complex number z on an Argand diagram, where |z| = 2. T1, T2 and T3 
represent transformations from the z-plane, where z = x + iy, to the w-plane, where w = u + iv. 
Describe the locus of the image of P under the transformations:
a) T1: w = z − 2 + 4i

b) T2: w = 3z

c) T3: w = ½z + i



2. For the transformation w = iz − 1, find the locus of w when z lies on the half-line 

.



3. A transformation from the z-plane to the w-plane is given by w = z2, where z = x + iy and w = u + 
iv. Describe the locus of w and give its Cartesian equation when z lies on:
a) a circle with equation x2 + y2 = 16

b) the line with equation x = 1

Transformations of the form , a, b, c, d  , are called:∈ℂ

Method:

4. The transformation T from the z-plane, where z = x + iy, to the w-plane, where w = u + iv, is given 

by , z ≠ −1.
a) Show that the image, under T, of the circle |z| = 1 in the z-plane is a line l in the w-plane.



b) Sketch l on an Argand diagram.



5. The transformation T from the z-plane, where z = x + iy, to the w-plane, where w = u + iv, is given 

by , z ≠ −1. Show that the image, under T, of the circle with equation x2 + y2 = 4 in 
the z-plane is a circle C in the w-plane. State the centre and radius of C.

6. A transformation T of the z-plane to the w-plane is given by , z ≠ 1. Show that as z 
lies on the real axis in the z-plane, then w lies on a line l in the w-plane. Sketch l on an Argand 
diagram.


