Team Physics 312

Name: ____________________________

Activity 4.1111
Date: ___________

Table/Team: _________________________


Simple Harmonic Motion: x, v, a
A mass of 50 grams is attached to a spring and set into simple harmonic motion. Graphs are shown below.          
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Using the graphs determine:

Period, T 







 

Frequency, f









Angular frequency, 









Amplitude, xm









Maximum velocity, vm









Maximum acceleration am









Spring Constant, k









Initial Phase,  or 0








Total Mechanical Energy, E








Notes to instructor:

Answers 1 and 4 must be read off graph and have 5-10% uncertainty.

Period, T 
0.075 sec
Frequency, f
13.3 Hz
Angular frequency,  
83.8 rad/s
Amplitude, xm 
2.5 cm
Maximum velocity, vm 
may be read off graph: 2.1 m/s




or caluculated from  * xm = 2.09 m/s
Maximum acceleration am 
may be read off graph: 175 m/s  





Note: many students get 1.75 m/s2 




or calculated from  * xm = 2.09 m/s
Spring Constant, k
from m*2 = 351 kg/s2     ...    Note: units same as N/m
Initial Phase,  or 0 
I set this to be 0.5 radians ≈ 60˚ ≈ /3 rad.


Students get numbers that include: /4, /3, 60˚, 30˚, 1 radian, -1.65 rad, ...


Sometimes they use a sine instead of a cosine function -- the textbook used cosine.


I don’t know where the 1 rad. came from, but several of my groups had that value today ...

Total Mechanical Energy, E
0.11 Joules. Make clear that there are at least 3 ways to write the equation: E = (1/2) k xm2 = (1/2) m vm2 =(1/2) k x2 + (1/2) m v2 
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