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Chapter 4: Modeling of Free Oscillations of a Mass–

Spring System 
 

1 Modeling of Free Oscillations of a Mass–Spring System 
We take an ordinary coil spring that resists extension as well as compression. We suspend it 

vertically from a fixed support and attach a body at its lower end, for instance, an iron ball, as 

shown in Fig. 33. We let y=0 denote the position of the ball when the system is at rest (Fig. 33b). 

Furthermore, we choose the downward direction as positive, thus regarding downward forces as 

positive and upward forces as negative. 
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Example 
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Example 
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2 Modeling: Forced Oscillations. Resonance 
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We see that, because of the factor t, the amplitude of the vibration becomes larger and larger. 

Practically speaking, systems with very little damping may undergo large vibrations that can 

destroy the system. We shall return to this practical aspect of resonance later in this section. 
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