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Module Name: Understanding the Superposition and 

Interference 

1. Learning Outcomes 

Upon completion of this module the learner will be able to: - 

➢ Remember the definition of superposition and interference of waves. 

➢ Understand the phenomenon of cartesian coordinate system. 

➢ Apply to any curve fitting. 

➢ Analyze slop and intercept of an equation. 

➢ Evaluate the characteristics and relationship of a straight line. 

➢ Create animation/visual effects for other equations. 

 

2. Introduction 

Superposition: refers to the overlapping or combination of multiple waves or wave 

functions. At each point in space and time, when two or more waves meet or interact, 

their amplitudes (strengths) add up algebraically. This is depicted in figure 01. This 

principle holds true for both classical and quantum wave functions. 

Superposition can be readily observed in the case of classical waves, such as water 

waves and sound waves. When two waves with the same frequency and amplitude 

collide, they combine to create a new wave with an amplitude equal to the sum of the 

amplitudes of the individual waves. If the waves are in phase (their peaks and troughs 

align), this results in constructive interference, leading to an amplified wave. When waves 

are out of phase (their peaks and troughs are misaligned), destructive interference 

occurs, resulting in a reduction or cancellation of the wave. 
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Figure 1: Superposition 

 

In quantum mechanics, the wave function represents the superposition of multiple states 

to describe the state of a particle, such as an electron. An electron, for instance, can 

simultaneously occupy two distinct locations. This phenomenon is referred to as wave-

particle duality, in which particles exhibit both wave-like and particle-like properties. 

Interference: is caused by the superposition of waves, which results in the redistribution 

of energy in space. It occurs when waves combine and either reinforce or neutralise each 

other's amplitudes. Depending on the phase relationship between the waves, interference 

can be constructive or destructive. This is depicted in figure 2. 

Constructive interference occurs when waves are in phase and have equal amplitudes. 

Individual waves have greater amplitude than the resulting wave. This constructive 

interference results in reinforcement and an overall increase in the wave's intensity. 
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When waves are out of phase and their amplitudes subtract, destructive interference 

occurs. The resulting wave has a smaller amplitude or may even cancel out entirely. This 

destructive interference results in a reduction or elimination of the wave's overall intensity. 

 

 
Figure 2: Interference 

 

Various phenomena, such as the famous double-slit experiment in quantum mechanics, 

exhibit interference patterns. A beam of particles or waves travelling through two slits in 

this experiment produces an interference pattern on a screen located behind the slits. 

The pattern is created by the superposition and interference of the waves passing through 

the two openings, resulting in regions that alternate between bright and dark. 

 

Understanding superposition and interference is essential for perceiving a wide range of 

natural phenomena and applications, from optics and acoustics to quantum mechanics 

and information processing. These concepts provide insights into the behaviour and 

properties of waves, enabling scientists and engineers to design and manipulate diverse 

wave-based systems. 
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Step I: Different buttons available with the interface. 

 

Frequency of wave 01 (Represented by blue color in the interface). Range: 01 to 

500 Hz. Scroll can be used to change the frequency. 

 

 

Frequency of wave 02 (Represented by red color in the interface). Range: 01 to 

500 Hz. Scroll can be used to change the frequency. 

 

 

Zoom for zooming waves. 

 

 

Overlapping both input waves. Click on the check box. 

 

 

Sound on of off. Click on the check box. 
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Output of interface 
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Results: Superposition and Interface can be visualize and understand fully. 


