Mathematical Concepts — Exam 2
MAT 117, Fall 2021 — D. Ivaniié
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Show all your work!

Name:

a P(E
b = 1-F(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'.42+"'+Pn*ﬂﬂ

= P(E) = Z%; where odds in favor of E area: b

P(A or 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

P(B| A) = MAdE)

1. (6pts) An exam has 11 multiple-choice
questions. The first five have three answers
each, and the remaining six have four an-
swers each. If every question is answered
with exactly one choice, in how many ways
can the exam be answered?
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2. (6pts) An ice cream store has 13 flavors
of ite cream, 5 types of cones, 6 varieties of
toppings and 4 types of syrup. Assuming
you are getting one scoop of ice cream in
a cone and the toppings and syrup are op-
tional, how many different ice cream treats
can you build? ¢
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3. (10pts) The table shows the inventory of a car

dealer’s lot with respect to age and type. What Ty
is the probability, in fraction form, that a random S

car from this lot:

a) is an SUV?

b) is a new sedan?

c¢) is an SUV or a pick-up?

d) is a sedan, given it is new?
e) is new, given it is a pick-up?
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4. (4pts) Suppose the odds against it raining over a weekend ae 5-to- g

a) What is the probability of it raining? Pl m‘m:;) 1_5 = 13
2 2= A Sl

b) What is the probability of it not raining? P C“ A+, }) 5 _S

5. (20pts) Write the probabilities and odds against and in fa,mr ﬂf t?l'e following events
(you can show any work needed below):

' Event probability | odds against | odds in favor
a) Getting a 1 or a 4 on a roll of a die a%-‘-’_z,}' 2yl ]12
b) Drawing a red queen from a deck of cards %“é‘; 25 ) fH28
¢) Getting sum 8 on a roll of two dice i 2 8 £:4.3)

. | d) Getting the same number on both dice on a roll of two dice f{-n- = L M [+5

1 e) Getting a tail on the first or third toss of three coin tosses g; 3 1173 = A0

¢) sum=f for (26, 3,5), (4,4, (53),(6.2) - Y ordeess

d) (ta), (2, (33), (44, (55) , (¢c.c) -6 ewhoas
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6. (12pts) In a collection of draw-by-number apps, 76% are free with ad support and 35%
can be purchased ad-free. Suppose all apps in this collection are free with ad support or
can be purchased ad-free. If an app is randomly selected from this collection what is the

probability it
a) is free with ad support and can be purchased ad-free? i F )
b) lacks at least one of the features above? _ d AMD ad-lie
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7. (12pts) A game of chance works like this: a player pays 33 to roll a die. If 1 or 3 comes
up, the player wins $2. If 2, 4 or 5 comes up, the player wins nothing. If 6 comes up, the
player wins $10.
a) Determine the player's expected value.
b) If the player plays this game 60 times, how much do they expect to win or lose?
¢) What is the fair price of this gbame?
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8. (14pts) In these supply-chain burdened days, you can't always find your preferred
product at the store. Suppose the probability that you obtain store-brand cream cheese on
one visit to a grocery store is 60%. Assume that availability of this cheese on different visits
are independent events. What is the probability that:

a) on two trips to the store you find the cheese both times?

b) on three trips to the store, you find the cheese at least once?

c) on three trips to the store, you find the cheese the second and third time, but not the
first?
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9. (16pts) Two cards are drawn from a deck with 52 cards. What is the probability that
a) The second one is a five, if the first one is a king?

b) The first is a seven, and the second a picture card?

¢) Exactly one card is an ace?
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Bonus. (10pts) Kids are throwing balls at a wall they made of big foam bricks. Suppose on
one throw they hit the wall with probability 0.7. If a single ball hits the wall, the wall collapses
with probability 0.2, and if two balls hit the wall, it collapses with probability 0.6. What is
the probability that the wall collapses after two throws? Hint: P(collapse)=FP(ezactly one

ball hits AND collapses)+ P(both balls hit AND collapses) >
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