Math 115 Practice Second Midterm

. High levels of cholesterol in the blood are not healthy in either humans or dogs. A clinic compared
healthy dogs it owned with healthy pets brought to the clinic to be neutered. The summary
statistics for blood cholesterol levels (milligrams per deciliter of blood) appear below (results
published in the American Journal of Veterinary Research).
| Group | n | average |s |
Pets 26 | 193 68
Clinic | 23| 174 44
(a) State null and alternative hypotheses to test for any difference between clinic dogs and dogs
owned as pets. Be sure to define any symbols that you use.

(b) Compute a test statistic and P-value for this test. What is your conclusion?

(¢) Compute a 95% confidence interval for the difference between clinic dogs and dogs owned
as pets, and explain what this interval represents.

. To play a game, you must pay $5 for each play. There is a 10% chance that you will win $5, a
40% chance that you will win $7, and a 50% chance that you will win only $3.

(a) What are the mean and standard deviation of your net winnings?

(b) You play twice. Assuming that the plays are independent events, what are the mean and
standard deviation of your total net winnings?

(¢) You play three times. What is the probability that you win $7 all three times? What is the
probability that you don’t win $7 on any of your three tries?

. People with O-negative blood are called “universal donors” because O-negative blood can be
given to anyone, regardless of the recipient’s blood type. Only 6% of people have O-negative
blood.

(a) Suppose 20 people come to a blood drive. What are the mean and standard deviation of
the number of universal donors among them? What is the probability that there are either
2 or 3 universal donors?

(b) The Tennessee Red Cross anticipates the need for at least 1850 units of O-negative blood
this year. It estimates that it will collect blood from 32,000 donors. How great is the risk
that the Tennessee Red Cross will fall short of meeting its need?

(¢) Why is O-positive blood so much better than O-negative blood?

. The Pew Research Center reports that they are actually able to contact only 76% of the randomly
selected households drawn for a telephone survey. Which of the following might be modeled by

a Binomial random variable?

(a) The number of households Pew has to call before they successfully contact 800.

(b) The number of successful contacts from a list of 1000 sampled households.

(¢) The average household income of the contacted household.

. A resident with a radar gun took a random sample of the speeds (in miles per hour) of 23 cars
in his neighborhood. The average speed was 31.0 mph, with standard deviation 4.25 mph, and
the data were roughly normal. Can we be 95% confident that the average speed of cars in the
neighborhood is greater than the 30-mph speed limit?
. For each of the situations described below,
e Would you use a one-sample ¢, a two-sample ¢, or a matched-pairs ¢ (or none of these)?
e Would you perform a hypothesis test or find a confidence interval?
(a) Random samples of 50 men and 50 women are asked to imagine buying a birthday present
for their best friend. We want to estimate the difference in how much they are willing to
spend.
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(b) Mothers of twins were surveyed and asked how often in the past month strangers had asked
whether the twins were identical.

(c) Are parents equally strict with boys and girls? In a random sample of families, researchers
asked a brother and sister from each family to rate how strict their parents were.

(d) Forty-eight overweight subjects are randomly assigned to either aerobic or stretching exercise
programs. They are weighed at the beginning and at the end of the experiment to see how
much weight they lost.

(i) We want to estimate the mean amount of weight lost by those doing aerobic exercise.
(ii) We want to know which program is more effective at reducing weight.

(e) Couples at a dance club were separated and each person was asked to rate the band. Do
men or women like this group more?

7. What is meant by the power of a test? A type I error? A type II error?



