[image: image1.png]36. An automobile’s suspension system consists essentially of large springs with damp-
ing. When the car hits a bump, the springs are compressed. It is reasonable to use
a harmonic oscillator to model the up-and-down motion, where y(z) measures the
amount the springs are stretched or compressed and v(¢) is the vertical velocity of
the bouncing car.

Suppose that you are working for a company that designs suspension systems
for cars. One day your boss comes to you with the results of a market research
survey indicating that most people want shock absorbers that “bounce twice” when
compressed, then gradually return to their equilibrium position from above. That is,
when the car hits a bump, the springs are compressed. Ideally they should expand,
compress, and expand, then settle back to the rest position. After the initial bump,
the spring would pass through its rest position three times and approach the rest po-
sition from the expanded state.

(a) Sketch a graph of the position of the spring after hitting a bump, where y ()
denotes the state of the spring at time 7, y > 0 corresponds to the spring being
stretched, and y < 0 corresponds to the spring being compressed.

(b) Explain (politely) why the behavior pictured in the figure is impossible with
standard suspension systems that are accurately modeled by the harmonic os-
cillator system.

(¢) What is your suggestion for a choice of a harmonic oscillator system that most
closely approximates the desired behavior? Justify your answer with an essay.




In part (b) and (c), please explain verbally…..especially for part (c)…no need for big essay…just some kind verbal explanation, please. Thank you. 

