
Stat 61S: Assignment 5 due Friday, October 2.

1. Let X1 and X2 be two independent Geometric random variables with success probability p:

P (Xi = xi) = (1− p)pxi , xi = 0, 1, . . . , i = 1, 2.

Then Y = X1 + X2 is the number of successes before the 2nd failure. By definition Y is a
Negative Binomial random variable with r = 2 (see HW 2 problem 6). Prove this using the
method of Section 3.6.1.

2. Let X1 ∼ Exponential(λ1) be independent of X2 ∼ Exponential(λ2). Use the method of 3.6.1
to find the pdf for Y = X1 +X2. Show that if λ1 = λ2 = λ, then the result is a Gamma(2, λ)
density, but that with λ1 6= λ2, the result is not a Gamma density.

3. Let Z1 and Z2 be independent N(0, 1) random variables. Use the method of 3.6.1 to show that
Y = Z1 + Z2 ∼ N(0, 2). (In fact, the sum of any two Normal random variables, independent
or otherwise, is Normal. But that’s a bit harder to show).

4. Show that if a random variable X is bounded, meaning P (|X| < M) = 1 for some constant
M <∞, then E(X) exists.

5. A person guesses independently at the answers on a multiple-choice test with ten 5-choice
problems and five 4-choice problems. Find the mean, variance and standard deviation of Y ,
the total number of correct answers.

6. A list of n items is arranged in random order. To find a requested item, items are searched
sequentially until the desired item is found. What is the expected number of items that
must be searched through, assuming that each item is equally likely to be the one requested?
(Questions of this nature arise in the design of computer algorithms).

7. Suppose X ∼ Beta(2, 1).

a) Find the mean of X.

b) Let Y =
√
X. Find the pdf for Y and use this to find the mean and variance of Y .

c) Use Theorem A of Section 4.1.1 to find the mean of Y =
√
X and compare your answer

to part b.



8. Suppose X ∼ Unif(0, 1) and let Y = X2.

a) Find the density for Y and use this to find E(Y ).

b) Use Theorem A of Section 4.1.1 to find E(X2).

c) Find the variance of X using the definition in 4.2, and also by using Theorem B of 4.2.

9. Suppose X ∼ Gamma(α, λ). For those values of α and λ for which it is defined, find E(1/X).
You may use either method, but be sure to indicate any restrictions on α and λ necessary for
the mean to be defined.

10. The 2-spot version of Quick Draw works like the 3-spot version, except you only choose 2
numbers, and the payout for a $1 bet is $10 if both of your numbers are chosen, and $0
otherwise. The probabilities that you win $9 or lose $1 are about 0.06 and 0.94.

a) Let X represent the amount you win on a single $1 bet. Find the mean and standard
deviation of X.

b) Compare the mean and standard deviation for the total amount you win i) by betting
$1 each on n = 10 independent games, and ii) by betting $10 on one game (in which
case you either win $90 or lose $10).


