Problem 1.100

1.100. Find the equation of motion for the system illustrated in Figure P1.100.
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Problem 2.31

2.31. Find the equations of motion and natural frequency for system shown in Figure P2.31 (neglect gravity).

What would f need to be for there to be no overall excitation of the system? (f : newtons, y : meters).
The system is freely hinged at O.
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Problem 2.39

2.39. Find the transfer function of support excitation y to response angle 6 for the pendular system shown in
Figure P2.38. Make sure to linearize your equations. The pendulum is of length / and the freely pivoted
upper end of the pendulum is moved horizontally according to

y(t) = asin(wt)
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Problem 2.42

£ a rioi _
2.42. Consider the pendular system illustrated in Figure P2.42 (.Iumped mass "_'_0:_4(“1_2 (c(r)]:!))oth‘:nr?cl:: r)nd :f We 92\’ ‘\'\NS
length ). A small motor at O produces a sinusoidally varying torque M = ML'I A acts ‘( ’n.l ¢ ono UP "~ 600
pendulum. Find the transfer function from input torque to response angle 6(t). Linearize your system d&_ N Qm\_

equations about 6 = 0,
\eshuces.

Figure P2.42
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Problem 2.43

2.43. Consider the spring-mass-damper system illustrated in Figure P2.43. You need to determine the actual
values for k and ¢ but have only a limited amount of information. Given the data shown, determine k

and c.
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Problems 2.62 - 2.65

2.62. Consider again the seismically excited, damped SDOF system Figure P2.1. What is the magnitude of T
m’s response to a ground excitation of y(t) = .01 cos(1.25¢) for k = 12,000 N/m, m = 20 kg, and m
¢ = .001? This should give you a general feel for how very lightly damped structures would respond in
an earthquake.

2.63. What is the magnitude of the acceleration response for the system shown in Figure P2.1 for m = 1 kg,
¢ = 10 N:s/m, k = 100 N/m, and y = .005cos(50¢)?

2.64. Repeat Problem 2.63 and then re-solve for two different cases. In case 1, let k = 0 and in k I:jC

case 2, let ¢ = 0. Which is dominant, ¢ or k, in determining the actual acceleration response y
magnitude?
2.65. Repeat Problem 2.62 but use { = .01. Does this improve the situation much"lg gQﬂ \’?\\B&\m \\Jb\@\mo\c I
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Problem 2.67

2.67. Show that all the amplitude response plots for varying ¢ go through the point (%) = 1.0at Q = /2 for
a seismically excited, damped SDOF system.
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