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Mohamed Khider University of Biskra Faculty of Exact Sciences
Directed work in the Department of Material Sciences
Physics 11 Academic year 2024/2025
Series 2: Undamped Free Vibrations with One Degree of Freedom

Exercise 1: Find the equivalent spring in Figures 1(a,b,c)

) i‘
(

L ¢o[
E.??, ' E’;j 2 -‘ Je
:" [' . v t

1 - -

Figures 1 M
() (b) (a)

Exercise 2: In figure 2, the system is displaced from its equilibrium position by
an Xo and left to oscillate freely without initial velocity. Required:
1- Write the differential equation using:
Newton's method
Energy method using the total potential energy and then the reduced
potential energy. What do you conclude? Uitz
2- The natural frequency of the motion? The equation of motion?

figure 2 g]
Exercise 3: —'I

Write the differential equation and derive the natural frequency and the general
form of the equation of motion for each system in figures 3, 4, 5, and 6, where:

« In figure 3: The cylinder rolls without slipping.

« Infigure 4: The mass of the cylinder is M and it rotates around a fixed
axis.

« Infigure 5: The rod is massless and rotates around a fixed axis O. The rod
is vertical at equilibrium, where the oscillations are small.

« Infigure 6: The two rods are homogeneous, with their volumetric mass
density p, and the oscillations are small.

Note: In all series we neglect frictional forces.
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Solved in Course

Summary of Solutions
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a)Keq =K1+ K2
b)Keq =K1+K2
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