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Σ𝐹𝐹𝑦𝑦 
 
−𝑘𝑘|Δ𝑦𝑦| = −𝑘𝑘ℎ 
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+𝑘𝑘|Δ𝑦𝑦| = +𝑘𝑘ℎ 
 

 

 

 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 

Σ𝐹𝐹𝑦𝑦′ 
 

−𝑚𝑚𝑚𝑚 + 𝑘𝑘|Δ𝑦𝑦′| = −𝑘𝑘ℎ 
−𝑚𝑚𝑚𝑚 + 𝑘𝑘�ΔℓEQ − ℎ� = −𝑘𝑘ℎ 

 
 

−𝑚𝑚𝑚𝑚 + 𝑘𝑘|Δ𝑦𝑦′| = 0 
−𝑚𝑚𝑚𝑚 + 𝑘𝑘ΔℓEQ = 0 

 
 

−𝑚𝑚𝑚𝑚 + 𝑘𝑘|Δ𝑦𝑦′| = +𝑘𝑘ℎ 
−𝑚𝑚𝑚𝑚 + 𝑘𝑘�ΔℓEQ + ℎ� = +𝑘𝑘ℎ 

 
 

 
Period 𝑇𝑇 (thus, frequency 𝑓𝑓) and graphs of 𝐾𝐾 and 𝑈𝑈SHM = 𝑈𝑈G + 𝑈𝑈S as functions of time and position can be correctly obtained for a 
vertically arranged mass-spring-Earth system vertically suspended in a gravitational field by pretending that the same mass and 
spring are arranged vertically in the absence of a gravitational field.  


