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NEEP 602 -- Engineering Problem Solving II

Homework 2

1. Shock System in a Car (20 points)

A vehicle suspension can be modeled as a spring-mass oscillator, as shown below.
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Here m is the mass of the car, k is the stiffness of the suspension system, c is the damping constant for the suspension system, x is the displacement of the car from its equilibrium position, and y is the distance of the road from some datum. We seek the displacement as a function of time for a prescribed road shape.

The governing equation for a system such as this is:

To complete this problem, we will determine the response of a typical car to the "bump" described by the following equation:


Use the following inputs:

· k = 60,000 N/m

· m = 900 kg

· c = 4,500 Ns/m

· ( = 4 m

· A = 0.04 m

· v=75 miles per hour
2. Competing Species (10 points)

The population of a pair of species competing for the same food supply can be modeled as
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Use this model to solve for the populations of x and y if a=0.08, b=0.000001, c=0.000001, d=0.1, e=0.0000001, and f=0.000008. Assume that the initial populations are x=60,000 and y=100,000.

3. Radiative Cooling (10 points)

The cooling of a lumped mass by radiation can be modeled by 
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where T is the temperature, A is the surface area of the sphere, m is the mass of the sphere, C is the specific heat, ( is the emissivity, ( is the Stefan-Boltzman constant, and Ta is the ambient temperature. Solve this system, assuming the density is 8,000 kg/m3, C=500 J/kg-K, (=0.5, the initial temperature is 2,500 K, the ambient temperature is 100 K, and the sphere radius is 1 cm.
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