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Engineering Physics I Name _____________________ 
PHYS 1210 Spring 2015 
 

Discussion 12 – Periodic Motion (Ch 14) 
 
Equations 
f =1/T
ω = 2π f  
f=rev/s=Hz 
ω=rad/s=s-1 
SHM: 
ω = k /m
x = Acos(ωt +φ)  
Angular: 
ω = κ / I  
Simple Pendulum: 
ω = g / L

T = 2π L / g  

Physical Pendulum: 
ω = mgd / I

T = 2π I /mgd  

DHM: 
x = Ae−(b/2m)t cos(ω 't +φ)

ω ' = k
m
− b2

4m2
 

Forcing / driving / resonance 

A = Fmax
(k −mω d

2 )2 + b2ω d
2  

 
Problems (some from Young & Freedman 13e) 

1) Jupiter orbits the Sun in 11.86 years.  (Some calendrical astronomers / 
astronomy historians believe this is why Chinese/Asian/lunar horoscopes are 
based on a 12-year cycle.)   
a. What is Jupiter’s average distance from the Sun? 
b. Galileo observed Jupiter’s moon Europa when Jupiter and Earth are at 

their closest.  If Europa’s average distance from Jupiter is 671,100km, 
what would be Jupiter and Europa’s maximum angular separation?  

c. Galileo also observed that Europa orbits Jupiter in 3.551 days.  Using 
Europa’s distance from Jupiter from above, what is Jupiter’s mass?   

 
 
 

 
If the maximum amplitude is 0.450m, and assuming SHM and a phase angle of 0, find 
the formula for position, velocity, and acceleration as a function of time.  Graph all three.  
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