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1. It is known that screws produced by a certain company will be defective with a
probability 0.01 independently of each other. The company sells the screws in
packages of 10 and offers a money-back guarantee that at most 1 of the 10- screws
is defective. What proportion of packages sold must the company replace?

2. A communications channel transmits the digits 0 and 1. However, due to static,
the digit transmitted is incorrectly received with probability 0.2. Suppose that we
want to transmit an important message consisting of one binary digit. To reduce
the chance of error, we transmit 00000 instead of 0 and 11111 instead of 1. If the
receiver of the message uses “majority” decoding, what is the probability that the
message will be wrong when decoded?

3. Show that the mean and variance of the Binomial distribution are given respectively
by µ = np and σ2 = npq where q = 1− p. You may write X = X1 +X2 + · · ·+Xn

where Xi are independent Bernoulli random variables.

4. An engineering system consisting of n components is said to be a k-out-of-n system
(k ≤ n) if the system functions if and only if at least k of the n components function.
Suppose that all components function independently of each other.
(a) If the i-th component functions with probability Pi, i = 1, 2, 3, 4, express the
probability that a 2-out-of-4 system functions in terms of Pi.
(b) Repeat for a k-out-of-n system when all the Pi equal p (that is, Pi = p, i =
1, 2, · · · , n).

5. If X is an exponential random variable with parameter λ = 1, compute the proba-
bility density function of the random variable Y defined by Y = log(X).

6. Show that for a Poisson random variableX which follows the probability distribution
p(k) = e−λ λk

k!
, k = 0, 1, 2, . . . , we have E(X) = Var(X) = λ.

7. Consider an experiment that consists of counting the number of α-particles given off
in a 1-second interval by 1 gram of radioactive material. If we know from past expe-
rience that, on average, 3.2 such α-particles are given off. What is the probability
that no more 2 α-particles will appear?
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