D. Keffer, ChE 301: Applied Statistical and Numerical Methods for Engineers

Exam |
Administered: Monday, February 7, 2000
24 points

For each problem part: 0 pointsif not attempted or no work shown,
1 point for partial credit, if work is shown,
2 points for correct numerical value of solution

Problem 1. (10 points)

The plant manager in afungicide manufacturing plant has been doing an internal study of quality control asa
function of operator shift: He has found that, when the A-shift is at work from 6:00 AM to 2:00 PM, there is 99%
of the product is Good. When the B-shift is at work from 2:00 PM to 10:00 PM, there is 97% of the product is
Good. When the C-shift is at work from 10:00 PM to 6 A.M, there is 93% of the product is Good.

(a8) Draw aVenn Diagram of the sample space for arandom variable denoting the quality of the product.
(b) What is the probability that the product is Good?

(c) What isthe prabability that the product is Defective?

(d) What is the probability that the product is Defective and C-shift was responsible?

(e) Given that the product is Defective, what is the probability that the C-shift was responsible?

Problem 2. (4 points)
Consider two independent random variables x and y. The random variabley hasmean m, = 8.00 and

varianceS§ =4.00. Therandom variable x obeys the PDF
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(b) What isthe mean of h(X,y) = g(x) +5y

Problem 3. (10 points)
Consider the joint PDF of two random variables, x and y,
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forO<x<1l,y=1,2

(8) Istherandom variable x continuous or discrete?
(b) Isthe random variable y continuous or discrete?
(c) Show that this PDF is alegitimate PDF.

(d) Find the probability, P(0 < x <0.5,y =1)
(e) Find the probability , P(y = 2)



