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Question1. (2+2+6=10-P0ints)

A particularly long traffic light on your morning commute is green 20% of the time that you approach
it. Assume that each morning represents an independent trial.

a. Over five mornings, what is the probability that the light is green on exactly one day?
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b. Over 20 mornings, what is the expected number of days that the light is not green?
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¢. Suppose that a sample of 100 days is selected at random, what is the probability that the light

1s green in more than 18 but less than 25 days?
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mlestionZ.(2+4=6-P0ints) . .
A quality-control inspector accepts shipments whenever a sample of size 5 contains no defectives, and
he rejects otherwise. . . .

a. What is the probability that he will accept a poor shipment of 20 items in which 4 are
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b. What is the probability that he will reject a good shipment of 40 items in which 2 are
defective?
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Question 3(4+4=8-Points)

The probability of a successful optical alignment in the assembly of an optical data storage product is
0.8. Assume the trials are independent.
a. What is the probability that at most one successful alignment among 4 trials?

n :'—f) P’O‘éz ;b}nomia\(n:u/ P:ﬁ)
},(x 1) = Px=o) 4 plx=1) }@PP }@P*‘

- (el W w2

- | }
. s.00lb x 00356 = 00232 @©r

b. What is the probability that the first successful alignment requires at most four trials?
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Question 4(4+4=8-Points)
Calls to a toll-free telephone hotline service are made randomly and independently at an expected rate
of 2 per minute.

a. What is the probability that the hotline receives more than 2 calls in the next three minutes?
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b. In sample of size n = 49 minutes what is the probability that the sample mean will be less than
L.5.
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Question 5 (2+4+3+3=12-Points)

The life of a semiconductor laser at a constant power is normally distributed with a mean of 7000
hours and a standard deviation of 600 hours.

a. What is the probability that a laser fails before 5500 hours?
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b. What is the life in hours that 95% of the lasers exceed? L
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c. If three lasers are used in a product and they are assumed to fail independently, what is the
probability that all three are still operating after 7000 hours?
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d. Suppose that a sample of size n = 16 semiconductors was randomly selected, what is the
probability that the sample mean will be less than 6800 hours
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Question 6(2+4+3=9-Points)
The life time of batteries manufactured by a factory has an exponential distribution with mean 320
hours. A battery is selected randomly from the product of the factory. Then:

a. Find the probability that the battery will work at most 300 hours.
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b. Find the probability that the battery will work more than 400 hours given that it has worked
more than 360 hours.
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¢. Find the median of the life time of the battery.
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uestion 7(3+5+4 =12-Points

The distribution of tensile strength of the first grade of aluminum Spars used in manufacturing the
wing of a commercig] transport aircraft has 3 mean 90 kilograms ber square millimeter and 3 standard
deviation of 6.2 kilogram per Square millimeter, while the second grade of aluminum spars has 5

a. Find the mean and the variance and the sampling distribution of XT - /?2
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b. What is the probability that the first sample mean exceeds the second sample mean by at least 12.5
but less than 16 kilograms per square millimeter?
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€. Assume that the distribution of tensile strength of the first grade of aluminum spars is normal; find

the probability that the sample Variancellwill exceed 61.8923.
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