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On “Solid and Structural Dynamics”:

1. In the dynamic system of slide 6, let 7(7) be a constant force 7. What is the effect
of F on the time-dependent displacement u(#) and the natural frequency of
vibration of the system?

2. A weight whose mass i1s m is placed at the middle of a uniform axial bar of
length L that is clamped at both ends. The mass of the bar may be neglected.
Estimate the natural frequency of vibration in terms of m, 7, F and 4.
Suggestion: First determine the effective £.

3. Use the expression on slide 18 to derive the mass matrix of slide 17.

4. Obtain also the mass matrix of a two-node, linear displacement element with a
variable cross-sectional area that varies from 4; to 4.

5. A uniform two-node bar element is allowed to move in a 3D space. The nodes
have only translational d.o.f. What is the diagonal mass matrix of the element?
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