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Problem 1. Consider an urn which contains 12 red, 2 green, and 3 blue balls. We draw from the
urn 14 times, sampling with replacement, and let X count the number of times we drew a green
ball.

a. The random variable X is binomially distributed. What are the parameters n and p?

b. Express cach of the following events in terms of X and compute its probability

=

Exactly 1 draw is green

At least 1 draw is green

Exactly 4 draws are green

At least 4 draws are green

At least 3 but no more than 8 draws are green

Ll ol o

c. If we change our experiment so that sampling is done without replacement, is it still the case
that X is binomially distributed? Why or why not?

# Problem 1

g
(2 =14, p = i% dbinom(1, 14, 2/17)

1-dbinom(@, 14, 2/17)

dbinom(4, 14, 2/17)
@@F(Z=,) 1-pbinom(3, 14, 2/17)

pbinom(8, 14, 2/17) - pbinom(2, 14, 2/17)

® P (Zzl )
[1] @.323638

© P(X=4) [1] 0.8266225
_ [1] ©.05485065
© P(xz29 [1] ©.07290558

_ 1 .2224
® P(3¢X¢8) [1] 0 933
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Problem 2. Suppose we have an 8 x 8 grid of squares. For each square in the grid, we roll a die
and color the square black if a prime number is rolled and white if a non-prime is rolled. Let X be
the number of black squares in the grid after completing this coloring process.

a. What are the independent trials in this experiment? What corresponds to a successful trial?
b. The random variable X has binomial distribution. What are the parameters n and p?
c. Express each of the following events in terms of X and compute its probability

1. Exactly 31 squares are colored black

2. At least 31 squares is colored black

3. Exactly 37 squares are colored black

4. At most 57 squares are colored black

@ = Sf]u,cwe 'S c’“l""”"a blact # Problem 2
! e
@ w= é'ul— P = = knitr: :opts_chunk$set(echo = TRUE, options(digits = 15))
’ dbinom(31, 64, 1/2)
1-pbinom(30, 64, 1/2)
dbinom(37, 64, 1/2)
pbinom(57, 64, 1/2)

© ® P(Z=3|)

[1] 0.0963362460586346
[1] 0.646009622932617

@ F( X = 3\) [1] 0.0458962825684751
[1] ©.999999999995486

® P(X=27)
@ P(XsS?}

Problem 3. Consider the following checklist to determine whether a random variable X has the
binomial distribution.
e Does the i involve a prede ined number of trials?

o Does each trial result in two possible outcomes, success or failure?
o Is the success probability the same for each trial?
o Is cach trial independent?
Use this checklist to identify whether or not a random variable X has a binomial distribution. If it
does, give n and p and explain any assumptions you're making; if not, explain why not.
a. We make 100 tosses of a coin with heads probability 1/3 and let X count the number of tails.
b. Each day Amy goes out for lunch, there is a 25% chance she will choose pizza. Let X be the
number of times she chose pizza in the last 10 days.

o

. Brenda plays basketball, and there is a 60% she makes a free throw. Let X be the number of
successful baskets she makes in a game.

e

A bowl contains 100 red candies and 150 blue candies. Carl reaches in and takes out a sample
of 10 candies. Let X be the number of red candies in his sample.

Evan is reading a 600-page book. On even-numbered pages, there is a 1% chance of a typo.
On odd-numbered pages, there is a 2% chance of a typo. Let X be the number of typos in
the book.
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