NEEP 602 -- Engineering Problem Solving II

Homework 5
Due Tuesday, April 8
1. Use Monte Carlo integration to determine the following integral:
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2. The natural frequencies of a cantilever beam can be found from the roots of
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L is the length of the beam, E is the elastic modulus, I is the moment of inertia, ( is the mass per unit length, and ( is the frequency. Determine the standard deviation, average, and probability distribution for the first two natural frequencies assuming that the elastic modulus varies uniformly between 200 and 220 GPa, the radius of the circular cross section of the beam varies from 1 to 1.2 cm, the length of the beam varies uniformly from 1.8 to 2 m, and the mass per unit length varies from 0.5 to 0.52 kg/m.
3. Solve the problem described below using Monte Carlo techniques

Consider the production of a device that is purchased seasonally and produced in the off-season. The fixed production costs are $45,000 per year, regardless of the number of units produced. The unit cost varies between $1,900 and $2,000 above the fixed costs, depending on the year. Sales typically fluctuate from 20 to 40 units per year, with no noticeable pattern. Units not sold in a single season can be sold in the off-season. The off-season price is $500 each for the first five units and between $0 and $400 for the remainder, depending on the year. It is not believed that a sales price above $4,300 per unit is feasible, given the prices charged by your competitors. We seek to optimize the production level (units per year) in order to maximize the profit, assuming a sales price of $4,300.

All random distributions are assumed to be uniform distributions. The process is simulated by running a number of cases, each time randomly choosing a sales volume, unit cost, and off-season sales price. After carrying out a number of simulations for a given production, we can then average those values to provide an expected profit for that production level. This is repeated for numerous production levels, then we plot expected profit against level.
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