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MAT 330/681
Midterm Exam
March 16, 2020

Instructions:
Turn off and put away your cell phone.

Please write your Name and Lehman ID # on the top of this page.

Lehman ID:

Please sign and date the pledge below to comply with the Code of Academic Integrity.
No consultation material, calculators, or electronic devices are allowed during the exzam.

If any question is unclear, raise your hand to ask for clarifications.
You do not need to simplify your answers, unless explicitly required.
The regular amount of time you have to complete the exam is 100 minutes.

You must show all of your work! No credit will be given for unsupported answers.

Please try to be as organized, objective, and logical as possible in your answers.
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My signature below certifies that I complied with the CUNY Academic Integrity Policy
and the Lehman College Code of Academic Integrity in completing this examination.
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Problem 1 (10 pts): From a total of 50 kids in an elementary school class, where 26
are boys and 24 are girls, you need to choose 10 boys and 10 girls to participate in a
school parade. In how many ways can you choose the kids for the parade?
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Problem 2 (10 pts): Assume that the probability that a Category 5 hurricane hits
New York City in any given year is 10%. What is the probability of having no Category 5
hurricane hitting New York City for 15 straight years?
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Problem 3 (10 pts): Consider the word “COLLEGE”.

a) (5 pts) How many different words can be written reshuffling the letters in this word?
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b) (5 pts) If you pick one of these words at random, what is the probability that the
two E’s appear together?

ColLL(EE)G G sypbols cl2l ¢

2_, (__’5 21 T " =_°
r\;‘l'ma*u ove ° ° 2|
COW‘AOU..@LQLN

6!
zr _oelal 12
VTS T T3 7

P




Problem 4 (10 pts): Suppose you have a bag of M&M'’s with 20 blue M&M’s, 15 green
M&M'’s, 35 red M&M’s, and 17 yellow M&M’s. You are very hungry and eat all M&M'’s
in this bag, but just one at a time (despite being very hungry).

a) (4 pts) How many possible orders are there to eat all M&M s 1n the bag?
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b) (4 pts) If you pick M&M’s from the bag in a random order to eat them, what is
the probability that you first eat all the red M&M’s?
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¢) (2 pts) If you pick M&M’s from the bag in a random order to eat them, what is
the probability that the red M&M’s are the ones you eat last?
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Problem 5 (10 pts): According to the United States Centers for Disease Control and
Prevention (CDC), among individuals 18-25 years old in the USA, it is reported! that:

e 20% have used cannabis in the past month,
e 60% have consumed alcoholic beverages in the past month,

e 10% have smoked cigars in the last month.

Assume using cannabis, consuming alcohol, and smoking cigars are independent but
not mutually exclusive events. What is the probability that an individual 18-25 years
old either used cannabis or consumed alcohol or smoked cigars in the past month?
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INote: these are approximate figures (to simplify computations), from the year 2017. Actual CDC

reported figures are: 22.1% used cannabis, 56.3% consumed alcohol, and 9.1% smoked cigars.
Reference: https://www.cdc.gov/nchs/data/hus/2018/020.pdf




Problem 6 (10 pts): You go to a casino with 200 slot machines, and in 100 of them

players win 20% of the time, while in the other 100 of them players win 40% of the U[
time. Suppose you choose one slot machine at random and play 10 times, winning see £Xa %
A egmt of @ecamwe. What is the probability that you were playing in a machine where

players win 40% of the time?
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Problem 7 (10 pts): In the Gambler’s Ruin Problem, if player A starts with $7 and
has probability 0 < p < 1 of winning each round of a game against player B, who
starts with $(IV — i), then the probability that A ends up winning the entire jackpot
$N (hence ending the game as the overall winner) is shown to be:
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a) (6pts) In the limit as the total jackpot $N approaches 400, what is the probability
that A wins the entire jackpot?
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b) (4pts) If p = 3 simplify the above result into a fraction T where m,n are integers. ( USe !° i O)
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Problem 8 (10 pts): According to the US Department of Transportation and Na-
tional Highway Traffic Safety Administration, there were (approximately?) 6,000,000
car crashes in the USA in 2017. There were 30,000 fatal crashes, and, in 8,000 of these,
the driver was over the speed limit. Knowing that 22% of drivers always obey the speed
limit, find the probability that a crash was fatal given that the driver was under the
speed limit.

Simplify your answer into a fraction of the form — where m,n are integers.
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2Data from US DOT and NHTSA in 2017: https://www.nhtsa.gov/risky-driving/




Problem 9 (10 pts): Suppose that a communication network has nodes A, B,C, D, E
and links ¢1, &5, {3, {4, {5, as in the diagram below:

The probability that each of the above links {; is available at any given time is p, and
the availabilities of links are independent from one another. In order for a message to
be successfully sent from A to E, there must be at least one path of available links from
A to E. What is the probability that a message is successfully sent from A to E7

£ L KM&WL’Q - QL éz fﬁ( /5 oy RE jf
\((ﬂ):\(’ o M%Jc Ik ¢:

ovoni Lol .
P00, 005 L € 0545 - ¥(2, 0, eq@+P(f,23@,\>(0(%%>
_ (@018 fle)eles) « Ple)e(es)As)

_7 (@) 0e2) R5) P4 PU%s)
4 3 S
— b

|
_—:“7,(,[')
L

RS




Problem 10 (10 pts): When you enter the NYC subway by swiping your MTA card
at a turnstyle, you pay $2.75. The evasion fine (for being caught riding the subway
without swiping your card) is $100. Suppose that the MTA police catches only 1 in 20
people that ride the subway without swiping their card. Use the expected value of a
random variable to decide whether, over a long period of time, it is cheaper to swipe
your card at the turnstyle or not.

Hint: Consider the random variable X which is the amount you pay when you ride the
subway without swiping your card at the turnstyle.
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