1) There is a chance that a bit transmitted through a digital transmission channel is received in error. Let 
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be the number of bits in error in the next four bits transmitted with the following probability distribution:
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a) Determine the probability that 2 or more bits in the sample are in error.

b) What is the average number of bits that are in error?

2) The lifetime in hours of an electronic component is a random variable having a probability density function given by
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a) What is the probability that any such component will have to be replaced within the first 50 hours of operation?

b) Determine the 95th percentile of lifetime of such components. Explain its meaning in the context of the problem.

3) The number of cracks that require repair in a section of interstate highway follows a Poisson distribution with a mean of two cracks per kilometer.

a) What is the probability that there are no cracks that require repair in 5 kilometers of highway?

b) What is the probability that at least one crack requires repair in 500 meters of highway?

4) A certain brand of fluorescent bulbs will last, on the average, 100 hours. Suppose that 5 of these bulbs are installed in an office. What is the probability that four of the five are still functioning after 1050 hours? Assume that lifetimes of bulbs follow an exponential distribution.

5) The line width of a semiconductor is assumed to be normally distributed with a mean of 0.5 micrometer and a standard deviation of 0.05 micrometer.

a) What is the probability that a line width is between 0.47 and 0.63 micrometer?

b) What width is exceeded by 10% of all the semiconductors?
c) Find the probability that a random sample of 9 semiconductors will have a sample mean line width between 0.47micrometer and 0.63 micrometer.
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