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1. (4 + 6 points) Alice wishes to choose a 6-digit numeric password for her safe. No
number can be used more than once. How many passwords can she pick if

(a) the password should contain the sequence “431”?

(b) the password should not contain the sequences “431” and “07”?
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2. (2 + 6 points)

(a) State the Generalized Pigeonhole Principle.

(b) In his boxing career, Muhammad Ali had a 56-5 win/loss record. Prove that he
must have had a winning streak of at least ten fights.

2



3. (3 + 5 + 6 points) Find the number of ways of dividing 10 students to work on 5
(distinct) group projects if each project is to be attempted and

(a) there are no further restrictions,

(b) two students, Frank and Claire, have to be in different groups,

(c) each group has to have a leader.
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4. (3 + 4 points) Consider the expression obtained by completely expanding (x+ y+ z)50

without collecting like terms.

(a) How many terms are there?

(b) One term is chosen randomly from the expression. Assuming that all terms are
equally likely, find the probability of getting x31y11z8.
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5. (5 + 5 points) A house is infested with mice and voles. To combat this, the householder
acquires three cats named Donald, Ted and Marco. The householder observes that 50%
of the catches are by Donald, 20% by Ted and 30% by Marco. In addition, Donald is
equally likely to catch mice and voles while both Ted and Marco are twice as likely to
catch mice as voles.

(a) Find the probability that a catch is a vole.

(b) Find the probability that Ted made the catch, given that it was a mouse.
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6. (3 + 4 + 4 points) Suppose an unfair six-sided die is 3 times as likely to land on 1
than each of 2, 3, 4, 5 and 6 which are equally likely.

(a) Let X denote the score on the dice. Find the probability mass function of X.

(b) Suppose the dice is rolled eight times. What is the probability of getting 3 or
lower exactly five times?

(c) The dice is rolled until we get a 6. Find the probability that this takes at most
five rolls.
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