STAT 519 Fall 2019
Introduction to Probability

Midterm Exam

e You can use a calculator, although it may not be very helpful.
e You have 120 minutes.
e Show your work.

e In order to get full credits, you need to give correct and simplified answers and
explain in a comprehensible way how you arrive at them.

e GOOD LUCK!
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Problem 1[15 points] Apeach has $120 and wants to donate some or all of them to 4 different
charities. The donation should be in units of $10. How many ways can he donate his money?
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Problem 2[15 points] Find the probability of ” Triple” (Exactly three same numbers /letters)
in the 5 card poker.
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Problem 3[20 points] The BIG 10 league has 14 schools in spite of its name. 6 teams
are considered as ”contenders” and other 8 teams are considered as "pretenders”. If a
team is a contender, the probability that the team goes to a bowl game is 0.6. If a team
is a pretender, the probability that the team goes to a bowl game is 0.3. What is the
(conditional) probability that a team goes to a bowl game in the second year when the team
also went to a bowl game in the first year?
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Problem 4[20 points] You can use only three axioms of the probability in this problem.
(a) State the countable additivity.

(b) Show that the probability of an empty set is 0.
(c) Using (a),(b), show the finite additivity.
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Problem 5[20 points] Suppose that there are 5 types of coupons and that each new coupon
collected is, independent of previous selections, a type ¢ coupon with probability p; = ki for

some constant k, Z?Zl p; = 1. Supposed that 8 coupons are to be collected. If A; is the
event that there is at least one type i coupon among those collected, find

(a) P (A2 U Ag)

(b) P(As|As)
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Problem 6[20 points] The number of customers coming to Frodo and Neo’s ice cream shop
satisfies Poisson assumptions and the rate is 6 customers per hour. They open their shop at
11 am. If there are more than 2 customers in first 10 minutes after opening, they provide
a free_scoop to the third customer. October 1 is Tuesday, and they open everyday exeept

Sundays.
a) Find the probability that they provide a free scoop in any given business day.
)

(
(b) What is the probability that they provide a free scoop for the third time on Oct 107
(¢) What is the probability that they provide a free scoop 10 times in the month of October?
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Problem 7[20 points] Show that X is a Poisson random variable with parameter \, then
E[ X" = E(X +1)" . 4( n >
Find F[X?] using the above result.
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Problem 8[20 points] X follows Negative Binomial(r, p). Find F[X] and Var[X].

Solution:
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