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Remark. This is a list of exercises on probability. —Miguel A. Lerma

Exercises

1. Prove that the number of subsets of {1, 2, . . . , n} with odd cardinality is equal to the
number of subsets of even cardinality.

2. Find the number of subsets of {1, 2, . . . , n} that contain no two consecutive elements
of {1, 2, . . . , n}.

3. Peter tosses 25 fair coins and John tosses 20 fair coins. What is the probability that
they get the same number of heads?

4. From where he stands, one step toward the cliff would send a drunken man over the
edge of a cliff. He takes random steps, either toward or away from the cliff. At any
step his probability of taking a step away is p, of a step toward the cliff 1 − p. Find
his chance of escaping the cliff as a function of p.

5. Two real numbers X and Y are chosen at random in the interval (0, 1). Compute the
probability that the closest integer to X/Y is odd. Express the answer in the form
r + sπ, where r and s are rational numbers.

6. On the unit circle centered at the origin (x2 +y2 = 1) we pick three points at random.
We cut the circle into three arcs at those points. What is the expected length of the
arc containing the point (1, 0)?

7. In a laboratory a handful of thin 9-inch glass rods had one tip marked with a blue
dot and the other with a red. When the laboratory assistant tripped and dropped
them onto the concrete floor, many broke into three pieces. For these, what was the
average length of the fragment with the blue dot?

8. We pick n points at random on a circle. What is the probability that the center of
the circle will be in the convex polygon with vertices at those points?
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