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I. Kinetic Energy
a. Use the concept of equivalent kinetic energy to find the equivalent mass for the
system shown in Fig. 1. That is, find M, in terms of m,, m,, L1 and L2 so that the

kinetic energy of the lever system is equal to %M'{if.

b, Use kinetic energy to find the equivalent moment of inertia with respect to 8, of
the system shown in Fig. 2
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2. Potential Energy

a. Use the concept of equivalent potential energy to find the equivalent linear
stiffness with respect to x for the system shown in Fig. 3. That is. find K_ so that

|
the potential energy stored in the system is equal to = K. (x).

b. Use the concept of equivalent potential energy to find the equivalent torsional
 stiffness with respect to 6 for the systems shown in Figures 4 and 5.
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3. Consider the system shown in Figure 6. Define a single degree of freedom system in
terms of the translational motioh, x{t). Use energy arguments to find the equivalent
mass, damping constant, stiffness and force for the equivalent single degree of
freedom system.

Simplifying Assumptions:
« The motions are small.
¢ The cable between the mass and the pulley may be mode! has no mass and
infinite stiffness.
¢ The mass and moment of inertia of rigid link 1 are zero.
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