
Probability, Fall 2016

Grinshpan

Problem set 5

1. (Discrete uniform) The vertices of a triangle are numbered 1, 2, 3. Freddie the Frog jumps from one
vertex to another, starting from 1. The probability of jumping from i to j is pij , i ̸= j. Can you choose
the numbers pij so that after two jumps Freddie is found at each vertex with the same probability?

2. (Binomial) A coin with probability of heads p is tossed repeatedly 2n times. Show that the chance
of obtaining exactly n heads monotonically decreases as n increases.

3. (Geometric) A coin with probability of heads p is tossed repeatedly until the first head turns up.
What is the probability that the number of tosses is even?

4. (Negative binomial) Ten percent of the population is left-handed. If you stop people on the street what
is the probability that (a) it takes 20 tries to get 3 lefties? (b) it takes at least 20 tries to get 3 lefties?

5. (Poisson) On average Jack gets 2 speeding tickets a year. What is the probability that he will get 3
tickets next year? If Jack gets 2 speeding tickets in January, what is the probability of him getting no
tickets during the remaining 11 months?

6. (Multinomial) Five numbers are independently chosen at random from [0, 1]. Find the probability
that two of them are in [0.15, 0.45], two of them are in [0.45, 0.75], and one of them is in [0.75, 1].

7. (Hypergeometric) A bin contains 23 white and 17 black socks. Find the probability that a random
selection of 10 socks has an equal number of black and white. Assume that the selection is done (a) with
replacement (b) without replacement.

8. (Continuous uniform) Let X be a random variable distributed in [0, 1] and let its cumulative
distribution function be FX(x) = x3, 0 ≤ x ≤ 1. Find the distribution of FX(X) = X3.

9. (Exponential) Let X be a random variable uniformly distributed in the interval (0, 1). Find the
cumulative distribution function and the density of Y = −10 lnX.

10. (Normal) Let Z be a continuous random variable on the real line and let f(x) =
1√
2π

e−x2/2

be its probability density function. Check that f(0) ≈ 0.4 and f(2) ≈ 0.05.
Which event is more likely, 0 < Z < 0.05 or 2 < Z < 2.4?

11. (Cauchy) Let X be a continuous random variable on the real line and let f(x) =
1

π

1

x2 + 1
be its

probability density function. Calculate the probability of the event X > 1.

12. (Beta) Jack chooses a random number from [0, 1]. Jill independently chooses three random numbers
from [0, 1]. Find the probability that exactly two of Jill’s numbers are less than Jack’s number.

13. (Gamma) You have 6 wineglasses each of which lasts 3 years on average. You only use one glass
until it breaks. Once all 6 are broken, your wine drinking is over. Find the distribution of the number of
your wine drinking years.


