Mathematical Concepts — Exam 2 Name: '“'”'C“""/ﬁ 0{4’““
MAT 117, Spring 2013 — D. Ivansié Show atl your work!

=1lby  P(E)= % vhere oddsin favor of Barea:b  P(B|A) = =55~

FP(Aor B) = P(A)+ P(B) — P{A and B)
P(A or B) = P(A)+ P(B) (if A and B are mutually exclusive)
P(Aand B) = P(A)- P(B|A) P(Aand B)=FP(A)-P(B)if A and B are independent

E=Pl'A1+Rz‘AE"-""'§'R:'An

1. (6pts) A dating website classifies its 2. (6pts) Typical illnesses of children
members by race (four possibilities), eye are: pink eye. ear infection, sore throat
color (five), hair color (seven), height (four and cold. Suppose that over the course of
brackets), and level of education (five). It four weeks, each of eight children was af-
claims that it has a member for evey pos- fected by exactly one disease, and a care-
sible variation of those features. If correct, taker is assembling a report on who had
how many members does the website have what. How many different reports are pos-
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3. (10pts) The table shows the number of em-
ployees at a siall company with respect to gender

and position. What is the probability, in fraction i .

form, that a random employee: Executive | & 2 | 7
a) iz a manager? Manager | 10 6 | 16
b) is female? Worker | 23 31 cq

¢) is a male manager? Total 29 = 70
; i . - ota 3 L]

d) is an executive. given they are a man? T

e) is a woman, given they are a worker?

a) 16 A ) 39 c) |_|j- A ,—5: ey )
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4. (4pts) Suppose a new car has a 17% chance of needing repair in its first three years.

a) What are the odds in favor of the car needing repair? (7 4o 82
b) What are the odds against the car needing repair? g1+ 17

5. (18pts] Write the probabilities and odds against and in favar of the following events
(you can show any work needed below):

Event probability | odds against | odds in favar
a) Getting an even number on a roll of a die %— = “1 2 j = [=f |+
Z T ey T ) T
b) Drawing a black 2, 3. or 4 from a deck of cards }f—j Y VAN 2123
'} Getting exactly two heads on three coin tosses % 53 25
) Getting sum 4 or 6 on a roll of two dice ﬁ'{f'_" 1:-,: 2r:f =2 i
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6. (10pts) Among a city’s skyscrapers 23% have more than 70 Hoors, 42% are residential
and 51% have more than 70 Hoors or are residential. If a skyscraper is randomly selected in
this city, what is the probability it

a) has more than 70 floors and is residential?
b) lacks at least one of the features above?
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7. (14ptg) According to the MSU website, 60% of its students are female and 40% are male.
An enterprising student has organized the following game outside of Winslow cafeteria: a
player pays 52 and guesses the gender of the next person to come out: If they correctly guess
it is a man. they win 54, if they correctly guess it is a woman, they win $3.

a) What is the expected value of the game if the plaver guesses a woman will come out next?
b) What is the expected value of the game if the player guesses a man will come out next?
¢) If a player always guesses a woman comes out next. how much can they expect to win or
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8. (14pts) Suppose that 4% of expeditions to the peak of Mt. Everest result in a fatality.
Assuming that having a fatality is independent among expeditions, what is the probability
that

a) two expeditions both have a fatality?

b} four expeditions do not have a fatality?

c) there is a fatality on at least one of 10 expeditions?
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9. (12pts) A spinner has 8 equal-size fields, one of which is labeled A, two are labeled R
and five are labeled T. The letters resulting from three spins are used to spell a three-letter
word. What is the probability that /d,
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a) the word is RAT? = _i
T

b) the word ends with an R?
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10, (6pts) If vou draw two cards from a deck without replacement, what is the probability

that are both face cards?
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Bonus.- {10pts) The gamne of chance described in problem 6 is played with the following
twist: the player tosses a coin and lets that decide their guess, heads for woman, tails for
man. With payouts as described in problem 6, what is the expected value of this game?
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