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Problem 1. (10 points: 2 points each) Answer the following questions.

(a) (2 points) Given a probability space (€2,.4, P), a real-valued random variable X is
a from €2 into

(b) (2 points) Given a random variable X, is fully character-
ized by the cumulative distribution function of X defined as

Fx(z) £ Pr(X < x),Vz € R.

(c) (2 points) Given a random variable X, its cdf Fx(x) has following properties.
(i) The cdf Fx(x) always and
(ii) right , and non .
(ili) Fx(—o0) = ,andFx(oc0) =

(d) (2 points) Classify the set of all real-valued random variables into three categories.

e) (2 points) The of a discrete random variable X is defined
as

Px(z) 2Pr(X =2) = Pw € Q: X(w) = z})



Problem 2. (5 points) We have three coins. The first is fair, the second is two-headed,
and the third is biased in that the probability of heads is 1/3. We pick one of the coins
at random, and toss it three times. In this situation, let the random variable X represent
the number of heads. Find and sketch Fx(x).

Problem 3. (5 points) A submarine attacks an aircraft carrier. Assume that the sub-
marine fires n torpedoes and that the probability of a hit is p for each torpedo. Find the
probability that the number of hit torpedo is k.
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