MATH/STAT 394: Probability I
Wellner, 2/7/2000

Midterm Exam

Instructions: You may consult your textbook or your notes during this
exam. Use a separate sheet of paper, write your name on the top left corner
of the sheet, and write as legibly as possible. You should try to answer
all five questions. The total number of points is 114.

1. (18 points). Assume that the number of miles a driver gets on a set of
radial tires is normally distributed with a mean of 30,000 miles and a
standard deviation of 5000 miles. What proportion of drivers will get
at least 22,000 miles?

2. (28 points). Suppose an urn contains 7 white balls and 18 black balls.
We sample 6 of them from the urn without replacement.
(a) What is the probability the six outcomes are W BBBWW'?
(b) What is the probability that exactly 3 of the 6 sampled would be
white?
(c) What is the name of the distribution that is relevant in (b)?
(d) If we sampled with replacement, what is the probability that ex-
actly 3 of the 6 sampled would be white?

3. (24 points). People enter a gambling casino at a rate of 1 for every
2 minutes; i.e. the intensity is ¥ = .5 per minute. Suppose that the
arrival process is a Poisson process with this intensity.

(a) What is the probability that no one enters between 12:00 and
12:057

(b) What is the probability that at least 4 people enter between 12:00
and 12:057

(c) What is the probability that we wait more than 5 minutes for the
third person to enter?



4. (20 points). (a) How many different 7-place license plates are possible
if the first 2 places are for letters, and other 5 for numbers?
(b) How many different 7-place license plates are possible if we insist
that no letter or number can be repeated in a single license plate?

5. (24 points). At a psychiatric clinic the social workers are so busy that
on the average, only 60% of potential new patients that telephone are
able to talk immediately with a social worker when they call. The
other 40% are asked to leave their phone numbers. About 75 percent
of the time a social worker is able to return the call on the same day,
and the other 25 percent of the time the caller is contacted on the
following day. Experience at the clinic indicates that the probability
a caller will actually visit the clinic for consultation is .8 if the caller
was immediately able to speak to a social worker, whereas it is .6 and
.4, respectively, if the patient’s call was returned the same day or the
following day.

(a) What percentage of people that telephone, visit the clinic for con-
sultation?

(b) What percentage of patients that visit the clinic had their tele-
phone calls answered immediately?



