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Assignment #6 Name
General Directions:

• The assignment is due at my office by 3:30pm on Friday, November 1.

• Give complete solutions, show all of your work, and use the space provided. If your
solution extends beyond the page, then continue on the back side of the page.

1. A target has two zones, labeled 1 and 2. Each time Al shoots an arrow, he has chance
.2 of hitting zone 1, chance .5 of hitting zone 2, and chance .3 of missing the target. Al
takes 4 independent shots at the target. For i ∈ {1, 2}, let Xi denote the number of
times that Al hits zone i.

(a) Evaluate P (X1 = 1, X2 = 2). Explain your reasoning.

(b) Present the joint PMF for X1 (rows) and X2 (columns). You do not need to show
your calculations. Use decimals, but do not round-off the answers.

(c) Calculate the covariance of X1 and X2, that is, calculate E(X1X2)−E(X1)E(X2).
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2. An urn contains 8 balls, numbered 1 through 8. An experiment consists of selecting
4 balls from the urn in a lump. Let X1, X2, X3, and X4 denote the numbers on the
selected balls, arranged from smallest to largest. For example, if the sample contains
the balls {8, 2, 5, 3}, then X1 = 2, X2 = 3, X3 = 5, and X4 = 8.

(a) Compute P (X2 = 3, X4 = 7). Explain your reasoning.

(b) Construct the joint PMF for the random variables X2 (rows) and X4 (columns). You
do not have to show me your calculations. Express your answers as fractions
with a common denominator.

(c) Calculate the covariance of X2 and X4, that is, calculate E(X2X4)−E(X2)E(X4).
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3. Let p ∈ (0, 1) and let q = 1 − p. Let X1 and X2 be random variables on a common
probability space with joint PMF

pX1,X2(k, n) =

{
(k − 1)p2qn−2 k and n integers, 2 ≤ k ≤ n− 1,

0 if else.

Find the marginal PMFs of X1 and X2.
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4. In each of the following, write the indicated random variable as a sum of indicators and
compute the expectation accordingly.

(a) A personal assistant randomly distributes n letters into n envelops. What is the
expected number of letters that are placed correctly within their proper envelop?

(b) A fair coin is tossed n times. Let N count the number of occurrences of the outcome
HT , that is, a head followed by a tail in succession. (To fix this idea, suppose that 8
tosses of this coin came out as HHTHTHHT , then N = 3.) What is the expected
value of N?

(c) The edges of a complete graph on the n vertices V = {1, 2, 3, . . . , n} are colored
independently: red with chance r and blue with chance b, r + b = 1. A set of three
vertices {i, j, k} forms a monochromatic triangle if the three edges between each
pair of vertices are the same color, blue or red. What is the expected number of
monochromatic triangles?



Mathematics 340 October 26, 2019 -5-

5. A biased coin lands heads with probability p and tails with probability q = 1 − p. Let
X count the number of trials until two heads are tossed in succession. Find E(X). (See
problem 4 from the problems for Lecture 22 for some inspiration.)


