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1. Consider a group of 8 individuals, each of whom has their birthday on a randomly chosen day of the
year, out of 365 days.

(a) Find the probability that all these individuals have birthdays in a sequence; for example, (Dec
30, Dec 31, Jan 1, Jan 2, ..., Jan 5). Note that sequences can “wrap around” the year, i.e. Jan 1
is considered as coming after Dec 31, in a loop.

(b) Find the probability that exactly 4 individuals have their birthdays in September.
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2. Suppose we roll two fair six-sided dice, one red and one blue.

� Let A be the event that the two dice show the same value.

� Let B be the event that the sum of the two dice is equal to 12.

� Let C be the event that the red die shows 4.

� Let D be the event that the blue die shows 4.

(a) Are A and B independent?

(b) Are A and C independent?

(c) Are C and D independent?

(d) Are A, C, and D all independent?
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3. A test consists of 10 multiple choice questions, each of which has 5 choices. A student takes the test and
answers each question at random (picks one of the choices with equal probability). The test outcome
can be represented as a sequence of 10 Right or Wrong answers, for example (W, R, W, W, W, W, W,
W, R, R).

(a) Calculate the probability that the student gets 7 or more right answers (leave answer unsimplified).

(b) Find the probability that the first question the student gets right is question 3.

(c) Suppose you know that the student got 3 out of 10 questions right, but you don’t know which
ones. Find the probability that exactly 2 out the first 5 questions were right, given that the
student scored 3/10.
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4. Consider an election with two candidates, candidate A and candidate B. Every voter is invited to
participate in an exit poll, which they can accept or refuse to participate in. For a randomly selected
voter, let A be the event that they voted for A, and W be the event that they are willing to participate
in the exit poll. Suppose P (W |A) = 0.7 but P (W |AC) = 0.3. In the exit poll, 60 percent of respondents
say they voted for A, and assume that they are all honest. Find P (A), a.k.a. the true proportion of
people who voted for A.

4



5. Let n ∈ Z+. Let XBinomial(n, 1/2) and Y Binomial(n+ 1, 1/2) independently. Let V = minX,Y and
W = maxX,Y .

(a) Show that E|X − Y | = E(W )− E(V ).

(b) Compute V (n−X).
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