
Math 180B, Winter 2013

Homework 1, due January 15

5.2.16. Suppose X1, X2, X3 are independent exponential random variables with parameters

λ1, λ2, λ3 respectively. Evaluate P(X1 < X2 < X3).

5.3.2. Let X and Y be independent random variables, with E(X) = 1, E(Y ) = 2, Var(X) = 3,

Var(Y ) = 4.

(a) Find E(10X2 + 8Y 2 −XY + 8X + 5Y − 1).

(b) Assuming all variables are normally distributed, find P(2X > 3Y − 5).

5.3.3. W,X, Y, Z are independent standard normal random variables. Find (no integrations are

necessary!)

(a) P(W +X > Y + Z + 1);

(b) P(4X + 3Y < Z +W );

(c) E(4X + 3Y − 2Z2 −W 2 + 8);

(d) SD(3Z − 2X + Y + 15).

5.3.6. Let X and Y be independent standard normal random variables. Find:

(a) P(3X + 2Y > 5);

(b) P(min(X,Y ) < 1);

(c) P(|min(X,Y )| < 1);

(d) P(min(X,Y ) > max(X,Y )− 1).

5.3.8. Peter and Paul agree to meet at a restaurant at noon. Peter arrives at a time normally

distributed with mean 12:00 noon, and standard deviation 5 minutes. Paul arrives at a time

normally distributed with mean 12:02 P.M., and standard deviation 3 minutes. Assuming the two

arrival times are independent, find the chance that

(a) Peter arrives before Paul;

(b) both men arrive within 3 minutes of noon;

(c) the two men arrive within 3 minutes of each other.

6.1.4. Let A1, . . . , A20 be independent events each with probability 1/2. Let X be the number of

events among the first 10 which occur and let Y be the number of events among the last 10 which

occur. Find the conditional probability that X = 5, given that X + Y = 12.

6.1.5. Let X1 and X2 be independent Poisson random variables with parameters λ1 and λ2.

(a) Show that for every n ≥ 1, the conditional distribution of X1, given X1 + X2 = n, is

binomial, and find the parameters of this binomial distribution.

(b) The number of eggs laid by a certain kind of insect follows a Poisson distribution quite

closely. It is known that two such insects have laid their eggs in a particular area. If the total

number of eggs in the area is 150, what is the chance that the first insect laid at least 90 eggs?

(State your assumptions, and give an approximate decimal answer.)



6.2.4. An item is selected randomly from a collection labeled 1, 2, . . . , n. Denote its label by X.

Now select an integer Y uniformly at random from {1, . . . , X}. Find:

(a) E(Y );

(b) E(Y 2);

(c) SD(Y );

(d) P(X + Y = 2).

6.2.5. Suppose an event A is independent of a pair of random variables X1 and X2, whose c.d.f.’s

are F1 and F2. Define a random variable X by:

X =

{
X1, if A occurs;
X2, if A does not occur.

Find and justify formulae for:

(a) the c.d.f F (x) of X, in terms of F1(x), F2(x), and p = P(A);

(b) E(X) in terms of E(X1), E(X2), and p;

(c) Var(X) in terms of E(X1), E(X2), Var(X1), Var(X2), and p.

6.2.7. [This exercise will be discussed in class, and is not to be handed in, but is referred to

in Exercise 8 below.] Suppose that N is a counting random variable, with values in {0, 1, . . . , n},
and that given (N = k), for k ≥ 1, there are defined random variables X1, . . . , Xk such that

E(Xj |N = k) = µ, (1 ≤ j ≤ k).

Define a random variable SN by

SN =

{
X1 +X2 + · · ·+Xk, if (N = k), 1 ≤ k ≤ n;
0, if (N = 0).

Show that E(SN ) = µ ·E(N).

6.2.8. Suppose that each individual in a population produces a random number of children, and

the distribution of the number of children has mean µ. Starting with one individual, show, using

the result of Exercise 7 (stated above), that the expected number of descendants of that individual

in the nth generation is µn.

6.2.11. A deck of cards is cut into two halves of 26 cards each. As it turns out, the top half

contains 3 aces and the bottom half just one ace. The top half is shuffled, then cut into two halves

of 13 cards each. One of these packs of 13 cards is shuffled into the bottom half of 26 cards, and

from this pack of 39 cards, 5 cards are dealt. What is the expected number of aces among these 5

cards?


