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Flipping Physics Lecture Notes: 
 

Demonstrating Position, Velocity, and Acceleration 
of a Mass-Spring System 

 
The basic equations of simple harmonic motion are: 

  
y t( ) = Acos ωt +φ( ); v t( ) = −Aω sin ωt +φ( ); a t( ) = −Aω 2 cos ωt +φ( )  

For our demonstrations we are going to assume the phase constant, φ , is zero. This means there is no 
phase shift in our demonstration. 
 
The position, velocity, and acceleration as a function of time graphs: 

 

 

Determining the period using the time for two cycles: 
  
2T = 2.72sec ⇒T = 2.72

2
=1.36sec  
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Determining the spring constant using the period and the mass: 

  
T = 2π m

k
⇒T 2 = 4π 2 m

k

⎛
⎝⎜

⎞
⎠⎟
⇒ k = 4π 2m

T 2
⇒ k =

4π 2 0.305( )
1.362

= 6.5100 ≈ 6.51
N
m

 

  
m = 305g × 1kg

1000g
= 0.305kg

 
Just so you know, the 305 grams includes the mass of the mass hanging.

 

 
The best-fit line equation for position as a function of time: 

 
 
Determining period using angular frequency, ω: 

  
ω = Δθ

Δt
= 2π

T
⇒T = 2π

ω
= 2π

4.66
=1.34832 ≈1.35 sec  


