Mathematical Concepts — Exam 2
MAT 117, Fall 2022 — D. Ivansié

Name: SFW-E OC-EN
Show all your work!

a _ _P(E)
b= 1-P(E)

P(A or B) = P(A) + P(B) — P(A and B)

P(A and B) = P(A) - P(B| A)

E=P1'A]+P2'A2+"'+Pn'aqﬂ

P(E) = ;%3 where odds in favor of E are a: b

P(B|A) = nAzeB)

P(Aor B) = P(A)+ P(B) (if A and B are mutually exclusive)
P{A and B) = P(A) - P(B) if A and B are independent

1. (6pts) You and a friend decide to send
messages in 4-character codes containing
one of 29 emojis, numbers 0-9 and capital
letters. How many messages are possible,
if they start with a letter, the second char-
acter is an emoji, and the third character
is a number, while the fourth character can
be anything?
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3. (10pts) The table shows the offerings of jeans

2. (6pts) A car manufacturer offers sev-
eral ways to customize a certain model of a
car: You can choose from 5 types of wheels,
4 interior colors, 8 exterior colors, and 3 ac-
cessory packages. Assuming the accessory
package is optional, how many versions of
this model can you order?
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in a store. What is the probability, in fraction Type Ripped Not ripped | Total
i-:;r?sl,ritgsgdi random pair of jeans from this store: - ball Botiom 2 3
b) is not ripped and skinny? Elfinn}' 4 5
¢) is ripped or straight leg? straight leg 7 9
d) is not ripped, given it is bell bottom? Total 13 17 20
e) is straight leg, given it is ripped?
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4. (dpts) Suppose the odds in favor of all leaves falling from a particular tree by Nov. Ist

are 3-to-7. Bty i heppend, Mg it dotiatd 10 ol %
a) What is the probability of all leaves falling from the tree by Nov. 1st? L g
b) What is the probability of some leaves remaining on the tree after Nov. 1st? 10

5. (20pts) Write the probabilities and odds against and in favor of the following events
(you can show any work needed below):

Event probability | odds against | odds in favor
a) Drawing a picture card from a deck of cards 1511 = %-g 4002 1007 |12240 =210
b) Getting an even number on a roll of a die §=% 2.7 = |t 2.3 = |
¢) Getting exactly one head on two coin tosses C -_J'-E 2:0= |+ LR =) ]
d) Drawing a red queen or a black jack from a deck of cards %‘ﬁ Ad=100 [ 448=1:12
e) Getting sum 8 or number 5 on the first die on a roll of two dice %: ‘_Sé o0 =133 |lne=5"1}
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6. (12pts) The hot dog section of the supermarket refrigerator offers 24 products: 14 prod-
ucts contain beef, 7 products contain pork and 3 products contain both ingredients. If a
product is randomly selected from the refrigerator, what is the probability it
a) contains pork or beef?
b) contains neither pork nor beef?
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7. (12pts) A game of chance works like this: a player pays 32 to pick a card at random
from a 52-card deck. If the queen of hearts is picked, the player wins $43. If a jack or king
is picked, the player wins $6. If any other card is picked, the player wins nothing.

a) Determine the player's expected value.

b) If the player plays this game 20 times, how much do they expect to win or lose?

¢) What is the fair price of this game?
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8. (l4pts) Simone has a 20-mile commute to school on a country two-lane road. On one
trip to school, there is a 25% chance she is slowed down by farm equipment, and a 30%
chance she is slowed down by a truck. Assume that encountering farm equipment or trucks
on the road are independent events. What is the probability that:

a) on a trip to school, she is slowed down by a truck and by farm equipment?

b) on a trip to school, she is slowed down by farm equipment, but not by a truck?

c) on a trip to school, she is slowed down by at least one type of vehicle?
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9. (16pts) Suppose a gladiator chooses at random two animals to fight from a group with
13 crocodiles and 9 bulls. What is the probability that 2 q.3

a) The second one is a bull, if the first one is a bull? 2 coamedy

b) The first is a crocodile, and the second is a bull?

c¢) The two animals are the same?
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Bonus. (10pts) Three dice are rolled: red, white and green. Write the number of outcomes
of this experiment and compute the probability that the sum on the red and white dice is 5

or the sum on the white and green dice is 6. 2 : 5
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