
MCHE 485: Mechanical Vibrations 
Spring 2019 – Homework 3 

Assigned:  Tuesday, March 12th 
Due:   Friday, March 22nd, 5pm 

Assignment: From “Principles of Vibration” by Benson Tongue, problems: 
  2.79, 2.80, 2.100, 3.18 

  Set up the integrals in the solution such that they could be given to a    
  Calculus student to solve. Be sure to define all of the terms needed: 
  3.4, 3.8, 3.9, 3.15 

Submission: Emailed single pdf document: 
• to joshua.vaughan@louisiana.edu  
• with subject line and filename ULID-MCHE485-HW3, where ULID is 

your ULID 
• Note: Submissions with incorrect filenames or submitted as multiple 

images/pdfs will be rejected.
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Problem 2.79



Problem 3.8



Problem 3.8 (cont.)



Problem 3.8 (cont.) 20-term approximation

This overshoot 

never goes 

away. This is 

called the 

Gibbs 

phenomenon.



Problem 3.8 (cont.) 3-term Approximation

This is only 3 

terms, but notice 

how close the 

response is still 

approximated.

Even with just 3 

terms, we get the 

main trends of the 

response.



Notice that this is the same 

input as Problem 3.3. We 

will use it and the transfer 

function of this system to 

get the response of this 

system.

This is a standard direct-force mass-spring-damper system, so 

we know that the transfer function is:











(If you don't recognize that, assume f(t) =       , x(t) =       and 

solve for          .

From Problem 3.3

Problem 3.9



Problem 3.9 (cont).

We get pretty close even with this 

3-term approximation.

With 5-terms, there is almost no 

difference between the exact and 

approximate solutions.

The questions also asks why the 2nd harmonic doesn't significantly 

contribute to the response. That is because b2 = 0.



Problem 3.15

If we wanted to write the solution for t>2s, we 

would use these as the initial conditions for the 

free response of the mass-spring system.



Problem 3.18



Problem 3.18 (cont.)


