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True/False - No explanation needed. (2pts)

1. For any events A,B ⊆ Ω, we have P (A ∪B) + P (A ∩B) = P (A) + P (B). True/False

sol. This follows from P (A ∪B) = P (A) + P (B)− P (A ∩B).

2. Sending off newly-married couples to honeymoons on different planets around the uni-
verse will provide a counterexample for the even version of the “Odd-pie fight” problem.
True/False

Problems - Need justification. No justification means zero!

1. What is the probability that a 5-card poker hand contains no aces? (A 5-card poker hand
consists of 5 cards from a 52 card standard deck.) (5pts)

sol. A probability space Ω for this case is all the possible combinations of 5 cards from
52 cards, which has C(52, 5) elements. Among those, there are 4 aces, so we have 48 cards
which are not aces and there are C(48, 5) possible combinations of 5 cards that do not contain
any aces. Thus the answer is

C(48, 5)

C(52, 5)
=

48!
5!×43!
52!

5!×47!

=
47× 46× 45× 44

52× 51× 50× 49

2. Prove that

1 · 2 + 2 · 3 + · · ·+ n · (n + 1) =
n(n + 1)(n + 2)

3
for all n ≥ 1, by using mathematical induction. (5pts)

sol. Basis step: for n = 1, we have 1 · 2 = 2 = 1·2·3
3

.

Inductive step: Assume that the equation is true for some n, so we have

1 · 2 + 2 · 3 + · · ·+ n · (n + 1) =
n(n + 1)(n + 2)

3
.

For n + 1,

1 · 2 + 2 · 3 + · · ·+ n · (n + 1) + (n + 1) · (n + 2)

=
n(n + 1)(n + 2)

3
+ (n + 1)(n + 2) = (n + 1)(n + 2)

(n
3

+ 1
)

= (n + 1)(n + 2) · n + 3

3
=

(n + 1)(n + 2)(n + 3)

3

so it is also true for n + 1. Hence, by mathematical induction, the equation is true for all
n ≥ 1.
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