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1. Let p(x) be the probability mass function of a non-negative integer valued
random variable and let U be the uniform random variable on the interval [0, 1].
Find a real valued function g such that the probability mass function of the
random variable X = g(U) is p(x). [7]

2. Assume that the number of eggs laid by an insect follows a Poisson distri-
bution with parameter λ. Once laid, each egg has probability p of hatching,
and the hatching of one egg is independent of the hatching of the others. An
entomologist studies a set of n ≥ 1 such insects, observing both the number of
eggs laid and the number of eggs hatching. Assume that the different insects
and their descendants behave independently. Let T denote the total number of
eggs laid and S denote the total number of eggs hatching in this experiment.
(a) What is the probability distribution of S?
(b) Find Cov(T, S) and ρ(T, S).
(c) Consider one of the insects mentioned above. Suppose you are told that the
number of eggs hatching (of this insect) is y. Find the probability distribution
of the number of eggs laid by this insect. [15]

3. Suppose that X is a non-negative continuous random variable such that
Y = log(X) has the normal distribution with mean µ and variance σ2 > 0.
(a) Find the p.d.f. of X.
(b) Find E(X) and V ar(X).
(c) Find P (c1 < X < c2) where c1 = exp(µ+ σ) and c2 = exp(µ+ 2σ). [13]

4. Suppose X is a continuous random variable which is symmetric (about 0).
Define Y = |X| and, I = 1 if X ≥ 0; I = 0 otherwise. Show that, for any y > 0,
P (Y ≤ y|I = 1) = P (Y ≤ y|I = 0) = P (Y ≤ y). [8]

5. Consider an experiment in which a pair of balanced dice are rolled repeatedly
in independent trials. For each n ≥ 1, let Xn denote the number of trials in the
first n trials where the sum of the dots that show up is at least 10. Find a good
approximation for
P (24 ≤ X180 ≤ 42). [7]




