
Adding sinusoidal waves (AI HL 1.13)

Intuition Pump for Understanding the Addition of Sinusoidal Waves:

1. Musical Analogy: Think of two musical instruments playing the same note at slightly 
different pitches. When they play together, the sound waves from each instrument combine 
to form a new wave pattern. This is similar to adding two sinusoidal waves together.

2. Visualization with Ripples: Picture two stones dropped into a still pond at different spots. 
The ripples from each stone spread out and interact with each other. Where they meet, they 
add up, creating larger peaks and troughs (constructive interference) or flattening out 
(destructive interference).

3. Sinusoidal Waves on Graphs: Graph two sine waves on the same axes. Point out how, at 
any position along the x-axis (which could represent time), the heights (y-values) of the two 
waves can be added together to find the height of the resulting wave at that point.

4. Real-Time Demonstration: Use a digital tool that can animate the addition of two 
sinusoidal waves. Adjust the amplitude, frequency, and phase of each wave and observe 
how these changes affect the combined wave.

5. Hands-On Activity: Create a physical model using two ropes or slinkies. Wiggle them at 
different frequencies and amplitudes to represent sinusoidal waves. When the ropes 
intersect, they'll naturally add together, illustrating the concept of wave superposition.

6. Drawing Exercise: Give students graph paper and have them manually add two different 
sine waves point by point, drawing the resulting wave. This reinforces the concept of wave 
addition through constructive and destructive interference.

Through these analogies, visualizations, and interactive activities, students can build a 
strong, intuitive understanding of how sinusoidal waves add together to form complex 
waveforms.


