
2028: Basic Statistical Methods
Homework 1

This homework is due Wednesday Sept 4th, in class BEFORE class starts. Late submission
will not be accepted. Please do not turn in any papers to my mailbox.

• Please remember to staple if you turn in more than one page.

• Please make sure to SHOW ALL WORK in order to receive full credit.

I Probability

1 Suppose you a gambler at Las Vegas. The dealer has agreed to reveal you partial
information about whether the card color is red or black. Given that partial infor-
mation, you draw a card at random from the complete 52 deck of cards, and bet on
cards. Being a smart GT student, you will calculate the following probabilities to
win the bet:

a. P (card is heart ’A’|the card is red)

b. P (card is heart|the card is red)

c. P (card is King|the card is red)

d. Calculate P (card is King). Compare this with your calculation in c., what can
you say about whether or not knowing the color of the card is useful information?
Is the event “card is King” independent of “card is red” or not?

2 A college professor never finishes his lecture before the end of the hour and always
finishes his lecture within 2 min after the hour. Let X be the time that elapses
between the end of the hour and the end of the lecture and suppose the pdf of X is
f(x) = kx2 for 0 ≤ x ≤ 2 and f(x) = 0 elsewhere.

i. Find the value of k.

ii. What is the probability that the lecture ends within 1 min of the end of the hour?

iii. What is the probability that the lecture continues beyond the hour for between
60 and 90 sec?

iv. What is the probability that the lecture continues for at least 90 sec beyond the
end of the hour?

v. Find the cdf of X, F (x) and repeat parts (b), (c) and (d) using F (x) instead of
f(x).

II Binomial Random Variables

1 For each of the following two situations discuss whether the Binomial assumptions
would be reasonable:

(a) Twenty animals are selected from a large population in which a particular trait
occurs with probability .2. The number of animals that have this trait is recorded.
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(b) A rat is being trained to carry out a swimming task in which it must find and
recover a small piece of food. The animal is put into the water on twenty succes-
sive occasions and the number of times it succeeds in getting the food within 10
seconds is recorded.

2 The firing rates of 25 neurons are recorded in a particular region of the brain of a
monkey under each of two experimental conditions. The number of neurons in which
the firing rate is lower in Condition 1 than in Condition 2 is counted. Suppose that
in the population of neurons the probability of a higher firing rate for Condition 2 is
.38.

The R commands for calculating binomial probability, cumulative probability and
quantile are as follows:

• To find P (X = x) for X ∼ Binomial(n, p), the command is

dbinom(x,n,p)

You will need to input all three values.

• To find the cumulative probability P (X ≤ x) for X ∼ Binomial(n, p), the com-
mand is

pbinom(x,n,p)

• To find the quantile (inverse cumulative probability) x such that P (X ≤ x) = a
for X ∼ Binomial(n, p), the command is

qbinom(a,n,p)

Note that for this, you will input the probability value a to find x.

For X ∼ Binomial(n, p), n defines the number of trials and p denotes the probabil-
ity of success. For a help menu about the binomial distribution functions type the
command help(qbinom).

Using the R commands for the Binomial distribution, answer the following questions.
To answer these questions, you will need to show the derivation and write down the
R commands that you used for computations.

(a) What is the probability that exactly 7 of the 25 neurons have higher firing rates
for Condition 2?

(b) What is the probability that 8 or more have higher firing rates for Condition 2?

(c) What is the probability that 8 or fewer have higher firing rates for Condition 2?

(d) What is the probability that more than 8 have higher firing rates for Condition
2?

(e) What is the probability that from 8 to 10 have higher firing rates for Condition
2?

III Normal Random Variable

1 The scores on an exam, represented by the r.v. X, followed a normal distribution with
mean 75 and standard deviation of 5. Since the exam was a bit hard, the instructor
“corrected” the scores by applying the following linear combination: 0.8X + 20 to all
grades. Let Y be the r.v. representing the corrected scores.
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i. What is the distribution of Y ?

ii. find P (Y > 75).

iii. Find the first quartile y.25 (the 25 − th percentile or .25 − th quantile) of the
corrected scores.

2 The yearly income of households in a certain city follows a distribution with mean
µ = $25, 000 and standard deviation σ = $10, 000.
(Comment: Income is an example of a random variable that does not have a normal
distribution. the distribution of income is skewed to the right)

i. A random sample of 400 households from the city is chosen. What is the proba-
bility that their average yearly income is between $24,000 and $25,500

ii. Find the probability that the yearly income of a single randomly chosen house-
hold (from this city) is less than $26,000, or explain why you cannot find this
probability with the given information.

3 Suppose that a certain compound melts at a temperature that may be considered a
random variable with mean 150◦C and standard deviation 2◦C. What are the mean
and standard deviation of the melting temperature in degrees Fahrenheit? (Note that
◦F = 1.8◦C + 32.)
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