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Final Exam
Elementary Statistics
December 19, 2013

PLEASE READ THE FOLLOWING INFORMATION.
• This is a 110-minute exam. Calculators are allowed. Books, notes, formula sheets, and
other aids are not allowed.
• You are required to show all your work and provide the necessary explanations everywhere
to get full credit.

1. It is desired to estimate the average number of hours of continuous use until a model
737 airplane will first require repairs. If it can be assumed that σ = 138 hours for such
data, how large a sample is needed to be able to assert with a probability of 0.99 that
the sample mean will be off by no more than 40 hours?

2. While performing a certain task under simulated weightlessness, the pulse rate of 12
astronauts increased on the average by 27.33 beats per minute with a standard deviation
of 4.28 beats per minute. Construct a 99% confidence interval for the true average increase
in the pulse rate of astronauts performing the given task (under the stated condition).

3. How many 3 digit numbers can you make using the digits 1, 2, 3, . . . , 9 without repeating
the digits?

4. Suppose two students of the class of 8 refuse to be on the same team. How many distinct
4-person teams can be formed?

5. How many different 7-letter codes can be made using three a’s and four b’s?

6. A die is rolled and a coin is tossed, find the probability that the die shows an odd number
and the coin shows a head.

7. The response times for a sample of 6 switches designed to activate an alarm system upon
receiving a certain stimulus are 9, 8, 5, 11, 7, and 5 milliseconds. Find the mean, sample
standard deviation and sample variance.

8. Mrs. Clark belongs to an age group for which the mean weight is 112 pounds with a
standard deviation of 11 pounds, and Mr. Clark, her husband, belongs to an age group
for which the mean weight is 163 pounds with a standard deviation of 18 pounds. If Mrs.
Clark weighs 132 pounds and Mr. Clark weighs 193 pounds, which of the two is relatively
more overweight compared to his/her age group?

9. If the mean of 10 nonnegative numbers is 100, can
(a) three of these numbers be > 330? Why?

(b) three of these numbers be > 350? Why?

(c) all these numbers be < 110? Why?

(d) all these numbers be < 90? Why?

(e) all these numbers be > 90? Why?

10. Two dice are rolled. We define events E1, E2, E3 and E4 as follows
E1: Getting a sum equal to 10.
E2: Getting a double.
E3: Getting a sum less than 4.
E4: Getting a sum less than 7.
(a) Are events E1 and E2 exclusive? Why?

(b) Are events E2 and E3 exclusive? Why?

(c) Are events E3 and E4 exclusive? Why?

(d) Are events E4 and E1 exclusive? Why?

11. An auction house has two appraisers of precious jewelry. The probability that the older
of the two will not be available is 0.33, the probability that the other one will not be
available is 0.27, and the probability that both of them will not be available is 0.19.
What is the probability that either or both of them will not be available?

12. The probability that Henry will like a new movie is 0.70 and the probability that Jean,
his girlfriend, will like it is 0.60. If the probability is 0.28 that he will like it and she will
dislike it, what is the probability that he will like it given that she is not going to like it?

13. Calculate the probability that four of six hibiscus plants will fail to survive a frost if the
probability is 0.30 that any such plant will survive a frost.

14. A study shows that 60% of all first-class letters between any two cities in Ohio are delivered
within 48 hours. Find the mean and the variance of the number of such letters, among
eight, that are delivered within 48 hours.

15. Birth weights of babies in Guatemala were found to have mean µ = 2860 grams and standard deviation σ = 440 grams. Assuming that the birth weights of babies are normally
distributed and a sample of 50 babies is to be selected
(a) What is the probability that the sample mean will be between 2740 and 2900 grams?

(b) What is the probability that the sample mean will be larger than 3000 grams?

16. The probability is 0.26 that a cloud seeded with silver iodide will fail to show spectacular
growth. Find the probability that among 30 clouds with silver iodide
(a) at most 8 will fail to show spectacular growth;

(b) only 8 will fail to show spectacular growth.

17. The Television Bureau of Advertising publishes information on television ownership in
Trends in Television. The Table below gives the number of TV sets per household for 50
randomly selected households. Organize these data into frequency and relative-frequency
(percentage) distributions. Then construct a frequency histogram.
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18. Professor Hassett spent one summer working for a small mathematical consulting firm.
The firm employed a few consultants, who made between $300 and $1050 per week. The
Table below lists typical weekly earnings of employees. Find the range, mean, median
and mode of the following data set:
$300 300 300 940 300
300 400 300 400
450 800 450 1050

19. What is the probability of each possible sample if a random sample of size n = 6 is drawn
from a finite population of size N = 10?

20. In a study of automobile collision insurance costs, a random sample of n = 35 repair costs
of front-end damage caused by hitting a wall at a specified speed had a mean of $1,438.
(a) Given that σ = $269 for such data, what can be said with 98% confidence about the
maximum error if x = $1, 438 is used as an estimate of the average cost of such repairs?

(b) Construct a 90% confidence interval for the average cost of such repairs.

