
Course # MET x414 ETM x414
Title Mechanical Vibrations
Description Studies the elements of vibrating systems, one degree of freedom, natural frequencies, and damped 

free and forced vibration. Presents design of vibration absorbers for industrial equipment.
Outcomes                                                                              a b c d e f g h i j k

To be able to model a mechanical system as a Free Body Diagram with 
the necessary external forces applied representing one or more dampers 
and/or springs,

1.

To be able to model a single mass-damper-spring system, without an 
exciting force, using Newton’s Second Law of motion and determine the 
displacement, velocity and acceleration as a function of time,

2.

To be able to model a single mass-damper-spring system, without an 
exciting force, using Newton’s Second Law of Motion and determine the 
displacement, velocity and acceleration as a function of time,

3.

To be able to determine graphically and/or using Figures and Tables the 
critical dampening coefficient, natural frequency and the period for a 
damped vibration, without external exciting forces applied,

4.

To be able to model a single mass-damper-spring system, with an 
external excitation force, using Newton’s Second Law of Motion and 
determine the displacement, velocity and acceleration as a function of 
time,

5.

To be able to determine graphically and/or using Figures and Tables the 
critical dampening coefficient, natural frequency and the period for a 
damped vibration, with external excitation force(s) applied,

6.

To be able to program a spreadsheet to model the free and forced 
vibration of a mass-spring-damper system and via iteration numerically 
determine the natural frequency, critical dampening ratio and transmitted 
force,

7.

To be able to use laboratory test models to verify the computer 
spreadsheet model,

8.

To be able to solve 'real-world’ engineering applications using all of the 
above after determining which equations apply and present a Case Study 
via a concise mini-Project Report (for inclusion in the student’s portfolio of 
course work).

9.

To be able to model and analyze a single-damper-spring system with 
moving base (or support) using Newton's second law of motion.

10

To be able to model and analyze a single-damper-spring system with 
unbalanced rotation using Newton's second law of motion.

11
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