CIE 272
Civil Engineering Measurements
Exam #2
November 20, 2009

Directions:

1. Read the questions carefully. Most errors on timed examinations are the
result of not understanding what is being asked.

2. DON’T PANIC! If you can’t answer a question, it is probably true for
your classmates as well!

Good Luck!

1. (35 Points) To grow high-quality grapes for wine production, the best climate is one in
which the spring is wet and the fall is dry. The long-term average April precipitation in
the Finger Lakes region of New York is 8.8 cm, with a standard deviation of 3.5 cm. The
long-term average September precipitation is 7.1 cm, with a standard deviation of 2.8 cm.
Both April and September precipitation follow a Normal distribution, and they are
independent from one another and from year to year.

a. (10) What is the probability that the September precipitation in any year is less than
5.0 cm?

b. (10) Estimate the 20™ percentile value for April precipitation.



c. (10) A wine maker believes that he can make a vintage wine if April rainfall is
greater than 9.0 cm and September precipitation is less than 6.0 cm in the same year?
What is the probability that this will occur in any year?

d. (5) If the April precipitation is less than 1.5 cm, the crop is likely to fail. A wine
maker can survive this once, but not two years in a row. What is the probability that
April precipitation will be less than 1.5 cm two years in a row?



2. (25 Points) Use the standard normal distribution to answer the following questions:

a. (5) What is P(Z < +0.88) ?

b. (5) What is the z value such that P(Z <z) =0.895 ?

c. (5) Whatis P(-1.81 < Z < -1.44) ?

d. (5) What is the z value such that P(Z > z) = 0.210 ?

e. (5) What is the z value such that P(+0.22 < Z <7) =0.375?



(40 Points) When a structural design includes components that are welded together, it is
necessary to inspect the welds to ensure that the structure will be sound.

A welding inspection device is 95% accurate when a good weld is tested, and 90%
accurate when a bad weld is tested. In other words, if a weld is good, there is a 0.95
probability that it will pass the test. If a weld is bad, there is a 0.90 probability that it will
fail the test. You may assume that the results of these inspection tests are independent.

a. (10) What is the probability that a bad weld passes the inspection test?

b. (10) A small bridge has eight (8) welds. If all eight are good welds, what is the
probability that at least one of them will fail the inspection?



The local building code specifies the following procedure for certifying welds:
o If aweld passes the inspection test, it is certified.
e If a weld fails the inspection test, it is re-tested:
= If the weld passes the re-test, it is certified.

= If the weld fails the re-test, it is rejected.

c. (10) What is the probability that a good weld is rejected?

d. (10) What is the probability that a bad weld is certified?



Extra Credit (10 Points) The Monod equation is used to model the growth of bacteria in
wastewater treatment plants:
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An experiment has been conducted, in which the growth rate («) has been measured for a
series of substrate concentrations (Cy).

Show how the parameters Qnax and Ky can be estimated from a linear plot derived from

the measured z and Cy values. What should be plotted on the x-axis? What should be
plotted on the y-axis?



