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13. Assume that gas mileage for cars is normally distributed with a mean of 23.5 miles per gallon
and a standard deviation of 10 miles per gallon. Show all work. Just the answer, without
supporting work, will receive no credit.

() What s the probability that a randomly selected car gets between 15 and 30 miles per
gallon? (Round the answer to 4 decimal places)

(b) Find the 75th percentile of the gas mileage distribution. (Round the answer to 2
decimal places)

14. Based on the performance of all individuals who tested between 2015 and 2017, the GMAT
total scores are normally distributed with a mean of 561.27 and a standard deviation of 119.31.
(https://www. gmac.com/gmat-other-assessments/accessing-gmat-exam-scores-and-reports/gmat-
scoring-by-exam-section-normal-view#tab3). Show all work. Just the answer, without supporting
work, will receive no credit.

(a) For a sample of size 100, state the standard deviation of the sample mean (the
"standard error of the mean"). (Round your answer to three decimal places)

(b) Suppose a sample of size 100 is taken. Find the probability that the sample mean
GMAT total scores is more than 575. (Round your answer to three decimal places)

15. A survey showed that 980 of the 1500 adult respondents believe in global warming.

(a) Construct a 9% confidence interval estimate of the proportion of adults believing in
global warming. (Round the lower bound and upper bound of the confidence interval to
three decimal places) Include description of how confidence interval was constructed,

(b) Describe the results of the survey in everyday language.

16. In a study to assess the effectiveness of garlic for lowering cholesterol, 50 adults were treated
with garlic tablets. Cholesterol levels were measured before and after treatment. The changes in
their LDL cholesterol (in mg/dL) have a mean of 8 and a standard deviation of 4.
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(a) Construct a 95% interval estimate of the mean change in LDL cholesterol after the
garlic tablet treatment. (Round the lower bound and upper bound of the confidence
interval to two decimal places) Include description of how confidence interval was
constructed.

(b) Describe the results of the study in everyday language.

17. The UMUC Daily News reported that the color distribution for plain M&M’s was: 40%
brown, 20% yellow, 20% orange, 10% green, and 10% tan. Each piece of candy in a random
sample of 100 plain M&M's was classified according to color, and the results are listed below.
Use a 0.0 significance level to test the claim that the published color distribution is correct.
Show all work and justify your answer.

Color Brown ¢ V. Orange Green Tan
Number 42 15 7 18

() What s the appropriate hypothesis test: z-test for sample proportion, t-test for sample
mean, chi-square goodness of fit test, F-test for ANOVA? Please identify and explain
why it is appropriate for analyzing this data.

(b) Identify the null hypothesis and the alternative hypothesis.

(¢) Determine the test statistic. Round your answer to two decimal places. Show all work;
writing the correct test statistic, without supporting work, will receive no credit

(d) Determine the P-value. Round your answer to two decimal places. Show all work;
writing the correct P-value, without supporting work, will receive no credit

(¢) Compare p-value and significance level a. What decision should be made regarding
the null hypothesis (e.g.. reject or fail to reject) and why?

(f) Is there sufficient evidence to support the claim that the published color distribution is
correct? Justify your answer.

18. In a study of memory recall, 5 people were given 10 minutes to memorize a list of 20 words.
Each was asked to list as many of the words as he or she could remember both 1 hour and 24
hours later. Does the data below suggest that the mean number of words recalled after 1 hour
exceeds the mean recall after 24 hours? Assume we want to use a 0.0 significance level to test
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the claim.

_ Number of Words Recalled
Subject 1 hour later 24 hours later

1

() What s the appropriate hypothesis test to use for this analysis? Please identify and
explain why it is appropriate.

(b) Let 1 = mean words recalled after 1 hour. Let p2 = mean words recalled after 24
hours. Which of the following statements correctly defines the null hypothesis?
() ul-p2>0 (ud>0)
(i) pl - 2 =0 (ud = 0)
(iif) 1 - 2 <0 (nd < 0)

(©) Let p1 = mean words recalled after 1 hour. Let u2 = mean words recalled after 24
hours. Which of the following statements correctly defines the alternative hypothesis?
()l -p2>0 (ud>0)
(i) pl - 2 =0 (ud = 0)
(iif) 1 - 2 <0 (nd < 0)

(d) Determine the test statistic. Round your answer to three decimal places. Describe
method used for obtaining the test statistic.

(¢) Determine the p-value. Round your answer o three decimal places. Describe method
used for obtaining the p-value.

(f) Compare p-value and significance level a. What decision should be made regarding
the null hypothesis (e.g.. reject or fail to reject) and why?
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(2) What do the results of this study tell us about the mean number of words recalled after
1 hours and after 24 hours? Justify your conclusion.

19. A grocery store manager is interested in testing the claim that banana is the favorite fruit for
more than 50% of the adults. The manager conducted a survey on a random sample of 100
adults. The survey showed that 56 adults in the sample chose banana as his/her favorite fruit.
Assume the manager wans to use a 0.05 significance level to test the claim.

() What s the appropriate hypothesis test to use for this analysis? Please identify and
explain why it is appropriate.

(b) Identify the null hypothesis and the alternative hypothesis.

(©) Determine the test statistic. Round your answer to two decimal places. Describe
method used for obtaining the test statistic.

(d) Determine the p-value. Round your answer to three decimal places. Describe method
used for obtaining the p-value.

(¢) Compare p-value and significance level a. What decision should be made regarding
the null hypothesis (e.g.. reject or fail to reject) and why?

(f) Is there sufficient evidence to support the claim that banana is the favorite fruit for
more than 50% of the adults? Explain your conclusion.

20. A scientist believes that the frequency of cricket chirping s a good predictor of the ambient
temperature. A random sample produced the following data where x is the number of cricket
chirps in one minute and y is the ambient temperature in Fahrenheit.
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171 80

(a) Find an equation of the least squares regression line. Round the slope and y-intercept
value to two decimal places. Describe method for obtaining results.

(b) Based on the equation from part (a), what is the predicted temperature when a cricket
chirps 300 times in one minute? Show all work and justify your answer.

(c) Based on the equation from part (a), what is the predicted temperature when a cricket
chirps 140 times in one minute? Show all work and justify your answer.

(d) Which predicted temperature that you caleulated for (b) and (¢) do you think is closer
to the true temperature and why?





