PHZ3113 homework 7.1

(1) 

Given a damped harmonic oscillator with a linear driving force, it satisfies the following equation: , , find the particular integral by first extend the range of time to as an even function and express the driving force as a Fourier (cosine) series, then solve the particular integral for the first three Fourier component.

(2) 


A uniform rod of mass length is pivoting without friction around one end in a vertical plane. Initially the rod is held in the position with an angle  with respect to vertical and then released. The equation of motion is: . Find the analytical solution when  is small. What is its oscillation in term of?  Now, re-write the equation of motion in dimensionless form and solve its period with , using MATHEMATICA. What is the numerical value of its dimensionless angular frequency? 

(3) 
Consider a flexible rope of infinite length and density of  that is piled on the center of a table. There is a small hole at the center through which a small section of length hangs out. Ignore all frictions.
1. 
Derive the differential equation and show that it is: .
2. 


Let, and show that  satisfies 1st order linear ODE: .
3. 
Show that acceleration is, and solve equation in (2) using the initial condition that  at . What is the initial acceleration?

4. The acceleration approaches a constant at , find the final acceleration (hint: ).
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