Lesson 6: Sampling Distributions of the Sample Mean;

Central Limit Theorem

Homework

Instructions: You are encouraged to collaborate with other students on the homework, but it
is important that you do your own work. Before working with someone else on the assignment,
you should attempt each problem on your own.

1. What is the difference between the Central Limit Theorem and the Law of Large Numbers?

a.

The Central Limit Theorem describes what happens to the shape of the distribution of sample
means, when the sample size is large. The Law of Large Numbers describes what happens to the
spread of the distribution of sample means, when the sample size is large.

. The Central Limit Theorem describes what happens to the spread of the distribution of sample

means, when the sample size is large. The Law of Large Numbers describes what happens to the
shape of the distribution of sample means, when the sample size is large.

. The Central Limit Theorem describes what happens to the center of the distribution of sample

means, when the sample size is large. The Law of Large Numbers describes what happens to the
spread of the distribution of sample means, when the sample size is large.

The Central Limit Theorem describes what happens to the center of the distribution of sample
means, when the sample size is large. The Law of Large Numbers describes what happens to the
shape of the distribution of sample means, when the sample size is large.

2. Which of the following gives the best explanation of the Law of Large Numbers?

a.

C.

d.

If the parent population (from which the data are drawn) is normally distributed, then the sample
mean z will follow a normal distribution.

. For bell-shaped data, approximately 68% of the data will be within one standard deviation of the

mean, about 95% of the data will be within two standard deviations of the mean, and approximately
99.7% of the data will be within three standard deviations of the mean.

If the sample size is large, the sample mean = will be close to the population mean p.

If the sample size is large, the shape of the distribution of sample means Z will be approximately
normal.

Suppose the mean internet usage time of all BYU-Idaho students is 30 hours a week and the standard
deviation is 4. This distribution is right-skewed. Suppose a random sample of 4 students were surveyed
concerning their internet usage. Use this information to answer questions 3-5.

3. What was the shape of the distribution of sample means?

a.Skewed right
b.Normal
c.Skewed left

4. What was the mean of the distribution of sample means? hours

5. What was the standard deviation of the distribution of sample means? hours

Suppose the mean internet usage time of all BYU-Idaho students is 30 hours a week and the standard
deviation is 4. This distribution is right-skewed. Suppose a random sample of 100 students were surveyed



concerning their internet usage and assume that the sample was sufficiently large. Use this information to
answer questions 6-8.

6. What was the shape of the distribution of sample means?
a. Skewed right
b. Normal
c. Skewed left

7. What was the mean of the distribution of sample means? hours

8. What was the standard deviation of the distribution of sample means? (Round your answer to 1 decimal
place.) hours

The length of human pregnancies from conception to birth is normally distributed with mean 266 Days
and a standard deviation of 16 days. Suppose a random sample of 30 pregnancies was measured. Use this
information to answer questions 9-13.

9. What was the shape of the distribution of sample means?
a. Skewed right
b. Normal
c. Skewed left

10. What was the mean of the distribution of sample means? days

11. What was the standard deviation of the distribution of sample means? (Round your answer to 3 decimal
places.) days

12. Is the mean of the distribution of means greater than, equal to, or less than the parent population
mean length of human pregnancy?

13. Is the standard deviation of the distribution of means greater than, equal to, or less than the parent
population standard deviation of length of human pregnancy?

14. In a short paragraph, describe in your own words what the central limit theorem is. Give an example.

15. In a short paragraph, describe in your own words what the law of large numbers is. Give an example.



