
Physics 6321 Professor Olness
Homework 8 Spring 2024

1) Three equal masses are connected by three identical springs and constrained to move on a circular 
frictionless rim of radius b.  Set up the small oscillations Lagrangian and find the normal modes by:

a)  Using symmetry considerations;

b)  Diagonalizing the kinetic and potential energy matrices.

2) A rigid uniform bar of mass M and length L is supported in equilibrium in a horizontal position by two 
identical springs attached one to each end. Assume its motion is constrained to a vertical plane. You may 
neglect any horizontal motion, but do not neglect the moment of inertia of the mass. 

a) Find the normal modes and eigenfrequencies of small oscillations of the system .

b) If initially one end of the bar is displaced, the other remaining in its equilibrium position, and the 
system is released from rest, find the motion.

Pro



Problem 4) 

Problem 5:

NOTE: For both problem 5 and 6, assume w1 and w2 are related by Eq.11.15 as in the example in the text. 

Problem   6  :  
a) Repeat problem 5, but take x1(0)=x2(0)=0 and v1(0)=v2(0)=v0 and compute the coefficients and plot; you 
select v0.

a) Repeat problem 5, but take x1(0)=x2(0)=0 and v1(0)=0 and v2(0)=v0 and compute the coefficients and plot; 
you select v0.

Problem   7  :  


