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1. (25 marks) An extrusion die is used to produce aluminum rods. Specifications are
given for the length and the diameter of the rods. For each rod, the length is
classified as too short, too long, or OK, and the diameter is classified as too thin, too
thick, or OK. In a population of 1000 rods, the number of rods in each class is as
follows:

Diameter
Length Too thin OK Too thick
Too short 10 3 5
OK 38 900 4
Too long 2 25 13
a) A rod is sampled at random from this population. What is the probability that it is too

short?

b) A rod is sampled at random from this population. What is the probability that it is either
too short or too thick?

c) Compute the conditional probability P(diameter OK |length too long). Is this the same as
the unconditional probability P(diameter OK)?

d) A rod is sampled at random from this population; find P(too long) and P(too long |too
thin). Are these probabilities different?

2 of 5



2. (25 marks) A certain radioactive mass emits alpha particles from time to time. The time
between emissions, in seconds is, is random, with probability density function

—0.1x
F(x) = 0.1e X >0
0 X <0

a) Find the expected value of time between emissions.
b) Find the median time between emissions.
c) Find the 60™ percentile of the times.
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3. (25 marks) In oil exploration, the probability of an oil strike in the North Sea is 1 in 500
drillings. What is the probability of having exactly 3 oil-producing wells in 1000
explorations?

4. (25 marks) A process manufactures ball bearings whose diameters are normally
distributed with mean 2.505 cm and standard deviation 0.008 cm. Specifications call for
the diameter to be in the interval 2.5 £ 0.01 cm.

a) What proportion of the ball bearings will meet the specifications?

b) The process can be recalibrated so that the mean will equal 2.5 cm, the center of
the specification interval. The standard deviation of the process remains 0.008 cm.
What proportion of the ball bearings will meet the specifications?

c) Assume that the process has been calibrated so that the mean diameter is now 2.5
cm. To what value must the standard deviation be lowered so that 95% of the
diameters will meet the specifications?
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Table 1 Cumulative Standard Normal Distribution (Excerpted from Montgomery and Runger)
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