
Mechanical Vibrations
2DoFs System



Two degrees of freedom system 

 Examples
2 DoF : x(t) and θ(t)



Two degrees of freedom system 

Examples

DoF : x(t) and y(t)



Free Vibration

 General physical system:
 Consider the masses springs system shown:

Figure (1)
The equations of motion can be obtained using Newton’s

second law as follows:
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Forced Vibration

 General physical system:
 Consider the masses springs system shown:

 1 sinF F t
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Semidefinite Systems

 Example

 Sol.



Semidefinite Systems



Energy Method

Lagrange Equation

or
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Example
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 Example – Solving by Matlab
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Energy Method

 Solving by Matlab (Parametric)

clc;clear;
syms L m M k w g
mm=[M 0
0 m*L*L/3];

kk=[k -k*L
-k*L k*L*L+m*g*L/2];

A=[kk-mm*w*w];
D=simplify(det(A));
fr=factor(simplify(solve(D,w)))
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 Solving by Matlab (Numeric)

clc;clear;
L=1; m=1; M=2; k=1000; g=9.81;
mm=[M 0
0 m*L*L/3];

kk=[k -k*L
-k*L k*L*L+m*g*L/2];

[phi fr2]=eig(kk,mm);
phi
fr=sqrt(fr2)


