EML 4550
Engineering Design Methods

HW-4


Spring 2009
Due Monday, March 16
1. It is known that a precision machine can produce shafts with diameters that are normally distributed with a mean of 2.00 cm and a standard deviation of 0.01 cm.  (a) If we want to make sure we will have 99% confidence level that no machined parts outside a specific tolerance level.  What is the tolerance level?  (b) If we set the tolerance level asymmetrically at
[image: image4.bmp].  Determine the total percentage of the parts will need to be discarded.  
2. You are in the process of setting up regulations for a passage elevator.  The first task is to determine the maximum number of people can ride at the same time.  Based on the population data, you know that the average weight for an adult is 155 lb with a standard deviation of 10 lb.  The elevator has a rated load capacity of 3000 lb.  Decide how many people the elevator can accommodate without failing (that is, the total passenger weight is below the capacity) with a confidence level of 99.9%.  Hint: use the Central Limit Theorem to come up with two equations to solve for the two unknowns: total number of passengers (n) and the average weight of these n passengers.  You need to double check your answer to confirm your hypothesis.
3. (5-5. in Hyman (p 244)) A steel (E=30x106 psi) cantilever beam of length 10 ft is required to support a concentrated load at its free end whose mean value is 500 lb and whose standard deviation is 100 lb.  If the cross section of the beam is rectangular with a 2” width, how deep should the beam be so that there is 99.9% probability that its deflection at the free end is less than 3”?
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