Complex numbers AAHL 1.11,1.12
Title: The Navigator's Compass - Understanding Complex Number Arithmetic

Concept: Complex Number Arithmetic

Intuition Pump: Think of complex numbers as navigating in a two-dimensional landscape
using a compass. Just like a compass uses North-South and East-West directions for
navigation, complex numbers use real and imaginary parts to navigate on the complex plane,
providing directions and magnitudes for reaching specific points.

1. Visual Analogy:

- Two-Dimensional Travel: Imagine navigating a city grid where moving north-south
represents moving along the imaginary axis, and moving east-west represents moving along
the real axis. A complex number like 34+ 4 j tells you to move 3 units east and 4 units north to
reach a destination point on the grid.

- Compass Directions: Just as a compass has degrees to specify direction, complex numbers
use angles (argument) and magnitude (modulus) to describe the direction and distance from
the origin to the point.

2. Interactive Activity:

- Set up a large grid on the floor representing the complex plane. Give students
"coordinates" in the form of complex numbers, and have them physically walk to the
location that corresponds to each number.

- Use graphing software or an app that allows students to input complex numbers and see
their graphical representation on the complex plane. They can experiment by adding,
subtracting, multiplying, and dividing these numbers to observe the resulting movements
and transformations on the grid.

3. Real-life Example:

- Discuss how engineers and physicists use complex numbers to model and solve problems
in electronics and wave physics, where the amplitude and phase of waves are critical, much
like how magnitude and direction are crucial in navigation.

4. Mathematical Connection:
- Explain the operations:

- Addition/Subtraction: Just like adding or subtracting vector components, add or subtract
the real parts and the imaginary parts separately
(e.8., (a+bi)+(c+di)=(a+c)+(b+d)ii.

- Multiplication: Combine magnitudes and add angles, akin to multiplying vectors (e.g.,
(a+bi)(c+di)=(ac—bd)+(ad+bc)ii.

- Division: Divide the magnitudes and subtract the angles, similar to dividing vectors (e.g.,
a+bi _(ac+bd)+(bc—ad)i
c+di ci+d? '

Using the "Navigator's Compass" analogy makes the abstract concept of complex number
arithmetic more tangible by linking it to familiar navigation tools and actions. This method



helps students visualize complex numbers as directions and distances on the complex plane,
facilitating a deeper understanding of their operations and applications.



