Math 119 Name:

QUIZ 2

(LESSONS 11-18: DISCRETE PROBABILITY)
MATH 119 - SPRING 2025 - KUNIYUKI
100 POINTS TOTAL

No notes or books allowed. A scientific calculator is allowed. Simplify as appropriate.
You do not have to reduce fractions. For example, 10/20 does not have to be rewritten as Y.
Do not leave decimal parts in fractions or fractions in fractions, such as .1/.2 or (1/3)/(2/3).

THE FORMULA SHEET IS AT THE END. FEEL FREE TO TEAR IT OFF.

1) (15 points). Two standard six-sided dice are rolled. One die is red; the other is
green. The “number” on a die is the number of holes on the side that comes up.
The “total” of the two dice is the sum of the numbers on the dice. Write your
answers as exact fractions.

 a) What is the probability of getting an even number on the red die and a 5
on the green die? Your answer will be one fraction. (5 points)

* b) What is the probability that the total is 3? Show work by using a grid as
in class (you don’t have to draw lines) or listing ordered pairs. (5 points)



* ¢) What is the probability of getting a 6 on the red die or a 1 or a 2 on the
green die? Your answer will be one fraction. Show work by using a grid as
in class (you don’t have to draw lines) or listing ordered pairs. (5 points)

2) (5 points). Many people (the “registrants”) register for a two-day conference
meeting on Saturday and Sunday, but not everyone attends. 75% of the
registrants attend on Saturday. 30% of the registrants attend on Sunday. 20% of
the registrants attend on both Saturday and Sunday. What is the probability that
a randomly selected registrant attends the conference on Saturday or on
Sunday? Write your answer as a decimal, a percent, or a fraction. Your answer
will be one number (or percent), not two numbers!

3) (3 points). The teacher of a statistics class believes that the probability that at
least one student will visit during office hours tomorrow is 0.8. What is then the
probability that no students will visit during office hours tomorrow?



4) (20 points). The 900 registered voters in a small town are asked if they support
(or do not support) the bailout of Silicon Valley Bank. Each voter in the town is
either a registered Democrat or a registered Republican. Consider the following
two-way frequency (or contingency) table. Write your answers as exact
fractions. (This is based on a YouGov poll from March 13-14, 2023.)

Party
Democrat  Republican Total
Support 316 310 626
Position
Do Not Support 84 190 274
Total 400 500 900

 a) What is the probability that a randomly selected registered voter in the
town is a Democrat or is a voter who supports the bailout? Your answer will
be one fraction. (5 points)

* b) What is the probability that a randomly selected registered voter in the
town is a Democrat and is a voter who supports the bailout? Your answer
will be one fraction. (5 points)

* ¢c) What is the conditional probability that a randomly selected registered
voter in the town is a Republican, given that the voter supports the bailout?
(5 points)

* d) What is the conditional probability that a randomly selected registered
voter in the town supports the bailout, given that the voter is a Republican?
(5 points)



5) (13 points). A standard 52-card deck has 26 black cards and 26 red cards.

* a) Three cards are randomly drawn from a standard 52-card deck

with replacement (each drawn card is immediately returned to the deck).
What is the probability that all three cards are black? Write your answer as
an exact fraction. Show work by showing how you got your answer!

(5 points)

* b) Three cards are randomly drawn from a standard 52-card deck
without replacement (each drawn card is immediately, permanently
removed from the deck). What is the probability that all three cards are
black? Write your answer as an exact fraction. Show work by writing
fractions and what you do with them! (8 points)



6) (9 points). Statistics teachers teach a class with five students every
semester for many years. The following probability distribution is assigned for
X, the number of students who will visit during office hours on the day of the
final.

Value | Probability
(x) P (x)
0 0.035
1 0.255
2 0.400
3 0.155
4 0.100
5 0.055

Find E( X ) and interpret it, as we did in class. Assume that the distribution is

the same for all the classes and that it does not change over time. Hint: Consider
the day of the final for many of these classes.

7) (15 points). Showing some work or notation may help with partial credit.
None of the answers is “one.” Each answer is a single number (of ways).

* a) How many ways are there to arrange eight different pies in a row from
left to right? (5 points)

* b) How many ways can a customer select three of the eight pies, assuming
that order does not matter? (5 points)

* ¢) A store sells six different fruit pies, four different meat pies, and three
different chocolate pies. How many ways can you buy three pies at the store
if one must be a fruit pie, one must be a meat pie, and one must be a
chocolate pie? Assume that you only care about which fruit pie you get,
which meat pie you get, and which chocolate pie you get. (5 points)



8) (5 points). A student answers all seven questions on a true-false math
quiz. Each question has two possible options: “true” or “false,” only one of
which is correct. The student guesses randomly on all questions. The random
variable is the number of questions the student gets correct. As in class, give the
distribution (including the type of distribution and the values of the two
parameters) that best describes the random variable.

9) (15 points; 5 points each). It turns out that the random variable described in 8)
above has the following probability distribution table.

Value | Probability
(x) P (x)
0 0.008
1 0.055
2 0.164
3 0.273
4 0.273
5 0.164
6 0.055
7 0.008

Find the indicated probabilities regarding the number of questions the student
gets correct. Write your answers to three decimal places. Showing work can
help with partial credit; for example, rewriting using an inequality or rewriting
as a sum or difference of probabilities.

* a) P(more than 5)

* b) P(at least 5)

*c) P(at most 1)



MATH 119: QUIZ 2 FORMULA SHEET

Probabilities for Events Involving Equally Likely Outcomes (“elos”)

__# of elos for which 4 occurs
B N

P(4)
Complementary Probabilities

P(not 4) = P(4) = P(4) = 1- P(4)
Addition Rule for Mutually Exclusive Events (“mees”)

P(AorB)=P(4)+P(B)
General Addition Rule

P(A orB)=P(4)+P(B)- P(4 and B)

Multiplication Rule for Independent Events
P(A4 and B)= P(4)- P(B)
P(Aand B and C)= P(4)- P(B)- P(C)
General Multiplication Rule
P(A and B)= P(4)- P(B|4)

P(Aand B and C)= P(4)- P(B|4)- P(C| 4 and B)

Conditional Probabilities

Pl A and B
P(B| A) - W
p(B‘ A) _ #(A and B) _ # of trials (or "elos") in which 4 and B occur
- #(A) ~ #oftrials (or "elos") in which 4 occurs

(SEE NEXT PAGE!)



Expected Value (or Mean) of a Probability Distribution
E(X), or = ZP(x)~x, or 2x~P(x)

Variance and Standard Deviation of a Probability Distribution
* (NOT ON QUIZ 2)

VAR(X),or 0> =Y (x—p) - P(x), or E(X?)-p?
SD(X),or o = \[VAR(X)

Full (or Complete) Permutations of » Distinct Items

P =n!

n n

(Other) Partial Permutations of n Distinct Items, Taken r at a Time
* (NOT ON QUIZ 2, aside from maybe n! itself)

n _ n!
Coo ot [ r ]_r!(n—r)!

Binomial Probability Formula
* (NOT NEEDED ON QUIZ 2, BUT MAY HELP WITH CHECKING)

)= e on [ 2 o
X



