ENCE 3300

COMPUTATIONAL METHODS IN CIVIL ENGINEERING

TEST 2
1. The demand for a product is -1, 0, +1, +2, and +3 per day with probabilities 1/20, 1/10, 4/10, 5/20, and 2/10 respectively.  A demand of -1 implies a unit is returned.  Find the expected demand and the variance.

2. It is known that screws produced by a certain company will have 15 defective screws in a lot of 100.  The company sells screws in packages of 10 and offers a money-back guarantee that at most 2 of the 10 screws is defective.  What proportion of packages sold must the company replace?  (What is the probability that a package will have to be replaced?  P(X>2) = ?)  USE THE HYPERGEOMETRIC DISTRIBUTION.

A production process produces thousands of parts per day.  On average, 2.5% of the parts are defective and this average does not vary with time. Every hour, a random sample of 100 parts is selected from a conveyor and the inspector classifies the parts as either good or defective.  The inspector has instructions to stop the process if the sample has three or more defectives.  What is the probability of the inspector stopping the process?  USE THE BINOMIAL DISTRIBUTION.

3. Calls arrive at a telephone switchboard such that the number of calls per hour follows a POISSON DISTRIBUTION.   There are 240 calls in an 8 hour work day.  The current equipment can handle up to 35 calls per hour without becoming overloaded.  What is the probability of such an overload?          (P(x) >35=?) 
4. Assume that the probability that an individual will suffer a bad reaction from injection of the H1N1 flu serum is 0.0001. If all 12,000 students at UNO receive the shot, determine the probability that: 

(a) exactly 2 individuals will suffer a bad reaction.

(b) More than 2 will suffer a bad reaction.

USE THE POISSON APPROXIMATION OF THE ACTUAL DISTRIBUTION.
