
Probability and Statistics, Spring 2016

Grinshpan

Problem set 5

1. (Discrete uniform) Suppose that X1, X2 are independent random variables, each of which is
uniformly distributed on the integers from 1 to 10. Find the distribution of M = max(X1, X2).

2. (Binomial) Consider a coin with probability of heads p 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) Verify that the probability masses P (X = k) = (k − 1) qk−2p2, k = 2, 3, . . . ,
of a negative binomial random variable X sum to 1.

5. (Poisson) Verify that the probability masses P (X = k) =
λk

k!
e−λ, k = 0, 1, . . . , of a Poisson

random variable X sum to 1.

6. (Continuous uniform) Let X1 and X2 be random numbers chosen independently from [0, 1]. Find
the cumulative distribution function and the density of M = max(X1, X2).

7. (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.

8. (Standard 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?

9. (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.

10. (Beta) Consider the following two-step process of choosing 4 numbers in the interval [0, 1].
First, Jack chooses one number at random. Then Jill independently chooses three numbers at random.
Find the probability that exactly two of Jill’s numbers are less than Jack’s number.


