4. The system shown in Figure 4 is used to model the suspension of a motorcycle. The input to the system is the displacement z caused by unevenness in the road and the output is the displacement x caused to the body of the driver. Let m = 100kg, b = 200N/s and k = 300N/m.
a. Use Newton’s second law to derive a mathematical model for the system.
b. Obtain an expression for the transfer function.
c. Derive an expression for the time-response output when the input is cos(t).
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b. 
Laplace transform

To find the transfer function, initial conditions are set to zero.



c. Input of cos(t)
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Figure 4: A model for motorcycle suspension system




