
HOMEWORK 2, STAT 4382

1. Let U , V , and W be independent random variables with equal variances σ2. Define
X = U + V and Y = V − W . Find the covariance between X and Y .

2. Show that

Pr(∪n
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Ei) ≤

n∑

i=1

Pr(Ei).

This is known as Boole’s inequality.
3. For events E1, E2, . . . , En show that

Pr(E1 ∩ E2 ∩ . . . ∩ En) = Pr(E1)Pr(E2|E1) · · ·Pr(En|E1, E2, . . . , En−1).

4. If the occurrence of B makes A more likely, does the occurrence of A make B more likely?
5. In a class, there are four freshman boys, six freshman girls, and six sophomore boys.

How many sophomore girls must be present if sex and class are to be independent when a
student is selected at random?

6. Urn 1 contains two white balls and one black ball, while urn 2 contains one white ball
and five black balls. One ball is drawn at random from urn 1 and placed in urn 2. A ball
is then drawn at random from urn 2. It happens to be white. What is the probability that
the transferred ball was white?

7. There are three coins in a box. One is a two-headed coin, another is a fair coin, and
the third is a biased coin that comes up heads 75 percent of time. When one of the three
coins is selected at random and flipped, it shows heads. What is the probability that it was
the two-headed coin?

8. Suppose we have ten coins which are such that if the ith one is flipped then heads will
appear with probability i/10, i = 1, 2, . . . , 10. When one of the coins is randomly selected
and flipped, it shows heads. What is the conditional probability that it was the fifth coin?

9. Urn 1 has five white and seven black balls. Urn 2 has three white and twelve black
balls. We flip a fair coin. If the outcome is heads, then a ball from urn 1 is selected. If the
outcome is tails, then a ball from urn 2 is selected. Suppose that a white ball is selected.
What is the probability that the coin landed tails?

10. For a fixed event B, show that the conditional probability P (A|B) satisfies all three
axioms of Kolmogorov. In other words, if B is given then the conditional probability has
the same properties as a regular one. Conclude from this that

Pr(A|B) = Pr(A|BC)Pr(C|B) + Pr(A|BCc)Pr(Cc|B).

Then directly verify the preceding equation.

1


