
University of Puerto Rico - Ŕıo Piedras
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1. Define the following terms and give one example of each.

(a) Random variable.

(b) Statistic

(c) Unbiased estimator

(d) Type I error

(e) p-value

2. In an exam the mean grade was 80 with a standard deviation of 3. A professor of
Education –having nothing better to do– calculates that a student has a standardized
score Z = 2.5.

(a) What was the students grade before standardization?

(b) If the distribution of grades is unknown, what can be said about the percentage
of grades with standardized scores between −2 and 2?

(c) If the distribution of grades is normal, what can be said about the percentage of
grades with standardized scores between −2 and 2?

3. A test for explosives is administered to a group of airline passengers. The probabiliy
of a postitive test result when a passenger is not carrying explosives is 0.04. The
probabiliy of a negative test result when a passenger has explosives is 0.02. If 0.1% of
passengers carry explosives, find the probability that a randomly selected passenger is
carrying explosives if his test result is positive.

4. Two cards are chosen with replacement from a standard deck. Calculate the following
probabilities:

(a) P[second is ♥ | first is ♥]

(b) P[second is ♥]

(c) P[both are ♥ ’s]

5. For the data shown in the stem and leaf plot, estimate

(a) The percentile P25.

(b) The median P50

(c) The quartile Q3.

(d) F (Q3) where F is the distribution function.

|3|
|4|2297
|5|33422
|6|73
|7|3397
|8|253



6. A farmer sows 10 seeds. Let X be the number that fall on stony ground.

(a) Define 10 Bernoulli variables X1, X2, . . . , X10 such that X is their sum. What
conditions must the variables satisfy in order that X be a Binomial random vari-
able?

(b) How many seeds would we expect to fall on stony ground if the probability that
a seed falls on stony ground is 1/4?

(c) Find the variance of X.

(d) What is the probability that at least on seed falls on stony ground.

7. A coin is tossed 100 times. Let X be the number of heads

(a) Write the exact formula for P [35 < X < 65]. Do not simplify.

(b) Estimate P [35 < X < 65] using the normal approximation.

(c) Estimate P [X = 48] using the normal approximation and continuity correction.

8. As part of a study of a certain genetic trait, the eye color of 300 individuals was
measured, and the following results obtained

Eye Color Total
Blue Brown Other Color

Has trait 70 30 20 120
Does not have trait 20 110 50 180
Total 90 140 70 300

A person is selected randomly. Let A be the event “person has blue eyes”; B be the
event, “person has genetic trait”; C the event “person has brown eyes”.

(a) Find the probability of event A.

(b) Find the probability of event B.

(c) Are the events A and B independent? Justify your answer.

(d) Are the events A and C mutually exclusive? Justify your answer.

9. The following data shows lobster harvest Y and water temperature X

Lobster Harvest Y : 2 4 6 8 10
Temperature X: 4 5 6 7 8

Find:

(a) SXY =
∑

(X − X̄)(Y − Ȳ )

(b) SXX =
∑

(X − X̄)2

(c) The coefficient of linear correlation.

(d) The slope of the regression line.

(e) The intercept of the regressoion line.

(f) Predict the lobster yield when the temperature X = 10.

10. A random sample {X1, X2, . . . , X9} is taken from a normal population. If the Xi are
independent with mean X̄ = 30 and

∑9
i=1(Xi − X̄)2 = 72, find a 99% confidence

interval for the mean of the population.


