
Spring 2005: EECS126 Practice Midterm
No Collaboration Permitted

Be clear and precise in your answers if possible
Come to front if you have a question.

Problem 1.1 (30pts) True or False. Prove or show a counterexample:

a. 10pts. Let A and B be two events. Under what conditions on A and B are these inequalities
satisfied as equations? A mathematical derivation is required, but you can use Venn
diagrams to guide your thinking.

min{P (A), P (B)} ≥ P (A ∩B) ≥ P (A) + P (B)− 1

b. 10pts. Let A and B be events such that A ⊂ B. Are A and B independent?

c. 10pts If random variables X, Y , Z are pairwise independent, then they are independent?
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Problem 1.2 (30pts) Every day, Ramzi arrives to work and parks his car at the edge of the
parking lot that consists of n parking spaces in a row. Danijela arrives later and parks her
car as close to Ramzi’s as possible.

a. 10pts. If k people (excluding Ramzi) parked their cars randomly (in an uniform manner) in
the available spots before Danijela arrived, let X be the random variable representing
how many spots separate Danijela’s and Ramzi’s cars (X is zero when the cars are next
to each other). Find the PMF of X.

b. 10pts. Denote by pi the PMF of X at i. If the same experiment is repeated independently
every day, find the expected value of days between the times when two spots or less
separate Danijela’s and Ramzi’s cars (give your answer in terms of the pi’s)

c. 10pts Let Y be the average number of spots separating the two cars over the period of m days,
i.e.

Y =
1

m

m∑
j=1

Xj (1)

where Xj is the random variable representing how many spots separate Danijela’s and
Ramzi’s car on the day j. Find the variance of Y (give your answer in terms of the
pi’s)
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Problem 1.3 (40pts) Let X and Y be independent exponential random variables with a
common parameter λ.

a. 5pts. Find the transform associated with aX + Y , for the case where a is a constant.

b. 10pts. Use the result of part a to find the PDF of aX + Y , for the case where a is positive
and different than 1.

c. 10pts. Use the result of part a to find the PDF of Z = X − Y .

d. 15pts. Find the conditional PDFs fZ|X(z|x) and fX|Z(x|z).
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