Math 220 : Elementary Statistics Kane Nashimoto
Exam 3 - Ch. 6, 7, 8
Summer 2009 Name:

Directions: This exam contains six problems worth a total of 100 points. For each computa-
tional problem, you must first write the formula to be used and present all your subsequent
work in order to receive full or partial credit. Circle your final answers.

1. Tom found a bent coin on the street. He wanted to know the probability of heads for
the coin. He tossed the coin 300 times and recorded the outcomes. Of the 300 trials,
heads occurred 137 times.

(a) Estimate the true probability of heads for this coin using a 90% confidence in-
terval. (12 pts.)

(b) If Tom wants his estimate of the probability of heads to be within .08 of the true
value with 99% certainty, how many times should he toss the coin? (10 pts.)

2. In the midst of an economic downturn, many companies and stores are cutting the
employee work hours. At a large toy-making factory, the mean work hour for the
employees is 6.95 hours with a standard deviation of 0.21. If you select 70 employees
at random from this factory, what is the probability that the sample mean work hour
will be less than 7.07 (14 pts.)



3. The machine that packages Tortilla chips is calibrated so that the net weight of each
bag is 13.05 ounces. As part of the routine quality control, the manager took a random
sample of 25 bags from the production line and measured their weights. The mean
weight was 13.047 ounces with a standard deviation of 0.013. At the significance level
of .01, conduct a test to determine whether the true mean weight is less than the
target value. Assume that the net weights of the bags are approximately normally
distributed. (15 pts.)

Hy: vs. Hg:

Compute the test statistic and approximate the p-value.

Should the null hypothesis be rejected? Circle one. Yes No

4. Are you a “half full” person (optimist) or a “half empty” person (pessimist)? For a
course project, a college student presented to a random sample of 150 students with a
pint glass filled with 8 ounces of water. He then handed each student a slip of paper
that said, “The glass is half . Fill in the blank.” Of the 150 students, 89 filled
in the blank with “full” and 61 with “empty.” Conduct a test to determine whether
the majority of the students are optimists. Use aw = .10. (15 pts.)

Hy: vs. H,:

Compute the test statistic and the p-value.

Should the null hypothesis be rejected? Circle one. Yes No



5. A botanist wanted to estimate the average height of a particular species of a flower.
She took a random sample of 45 flowers and measured their heights. The mean was
37.7 centimeters with a standard deviation of 2.9.

(a) Form a 95% confidence interval for the true mean height of this species of flower.
(12 pts.)

(b) In order for the estimate of the mean height to be off of the true value by no more
than 0.6 centimeter with 95% certainty, how large a sample is needed? (10 pts.)

6. A high school teacher conducted a test of hypotheses to determine whether the average
test score was higher than 78. She stated, “The results of the test were significant at
the significance level of .05.”

(a) What is meant by “results of the test were significant” in this context? Briefly
explain. (6 pts.)

(b) If the teacher were to conduct the same test at the significance level of .10,
what conclusion would she draw? That is, should she reject or retain the null
hypothesis? (6 pts.)



