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Directions: Show all your work. Indicate clearly the methods you use, because you will be 
graded on the correctness of your methods as well as on the accuracy and completeness of 
your results and explanations. 

 
1. A university researcher is interested in comparing the percentages of high school seniors who 
took a college entrance exam for two different regions of the country. Region I and Region II. 
The researchers recorded the percent of seniors taking the exam for each high school within the 
two regions. The boxplots of the distributions of the percent of seniors who took the college 
entrance exam are shown below. 
 

 
 

a) Compare the distributions of percent of seniors who took the college entrance exam for the 
two regions. 
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b) In writing a report, the researchers produced a single histogram of the combined data for 
Region I and Region 2. Describe the shape of the histogram for the combined data 
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2. .Swedish researchers investigated the relationship between chocolate consumption and 
stroke. The researchers gave a questionnaire about eating habits to a randomly selected 
sample of Swedish men. Based on the responses to the questionnaire, the men were classified 
into two groups. Group A consisted of the 9,250 men who ate the most chocolate per week, and 
group B consisted of the 9.250 men who ate the least chocolate per week. The researchers 
tracked the men’s health for ten years. During that time, there were 458 cases of stroke among 
the men in group A and 543 cases of stroke among the men in group B. 
 
a) Do the data provide convincing statistical evidence that Swedish men who would be 
classified into group A have a lower probability of stroke than Swedish men who would be 
classified into group B. 
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b) A report in a newspaper concluded that Swedish men can reduce their probability of stroke 
by eating more chocolate. Based on the description of the investigation, was the conclusion 
appropriate? Justify your answer. 
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3. Recently, a company acquired the rights to use a forest to harvest trees to produce lumber.  
The company wants to conduct a study to estimate the mean trunk diameter of the trees from 
the forest by taking a random sample of approximately 5 percent of the trees from the forest. 
For the study, the company divides the forest into 200 equally sized plots of approximately one 
acre each, as shown in the figure below. 
 
Because of previous logging practices and growth patterns, plots with older trees, such as Plot 
6, tend to have fewer trees but with larger trunk diameters, and plots with younger trees, such 
as Plot 121, tend to have more trees but with smaller trunk diameters. This is illustrated in the 
two figures of Plots 6 and 121 by the varying number and sizes of the symbol ⊕. 
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a) Describe a procedure for using cluster sampling to obtain a random sample of approximately 
5 percent of the trees from the forest, using the plots as clusters. 
 

 
 

 
 
 
 
 
b) Describe a procedure for using stratified sampling to obtain a random sample of 
approximately 5 percent of the trees from the forest, using the plots as strata. 
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c) For the study, give one advantage of using cluster sampling as described in part (a) over 
stratified sampling as described in part (b).  

 
 
 
 
 
 
d) For the study, give one advantage of using stratified sampling as described in part (b) over 
cluster sampling as described in part (a). 
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4. A pinata is a container filled with toys and candy and is broken open by hitting it wth a stick. 
Sophia is trying to break open a pinata. The probability that she will break the pinata on the first 
hit is 0.7. She will continue to hit the pinata until it breaks. If she does not break the pinata on a 
particular hit, the pinata is weakened and the probability that she will break it on the next hit is 
0.1 greater than the probability on the previous hit. For example, if the pinata does not break on 
the first hit, the probability that it will break on the second hit is 0.8. 
 
a) Calculate the probability that Sophia does not break the pinata on the first hit and does  
break the pinata on the second hit. 
 

 

 
 
 
 
Let the random variable X represent the number of hits required for Sophia to break the pinata.  
b) Complete the probability distribution of X in the table below. 
 
 

X 1 2 3 4 

 
Probability of X 
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c) Calculate and interpret the expected value of X. 
​ Calculate: 
 
 
​ Interpretation: 
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5. The weights of red delicious apples are approximately normally distributed with a mean of 9 
ounces and a standard deviation of 0.75 ounce. An online gift store sells gift boxes contained 5 
red delicious apples. At the time of packaging, 5 red delicious apples are randomly selected and 
packaged in a box. 
 
a) Describe the distribution of the total weight of the 5 randomly selected apples. 

 
 

 
 
. 
 
 
 
b) What is the probability that the total weight of the 5 randomly selected apples will be less than 
42 ounces? 
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c) The combined weight of the packing material and box in which the apples will be shipped is 
always 10 ounces. Let W represent the weight of a complete packaged gift box, which consists 
of the packing material, box, and 5 randomly selected apples. What are the mean and standard 
deviation of W? 
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6. Phone callers to a bank’s customer service center must wait until a service representative is 
available to answer the phone call. The bank manager is interested in estimating the mean 
customer wait time. Thirteen calls were selected at random. A histogram of the 13 wait times, in 
minutes, is shown below. 

 
a) Based on the histogram, explain why it might not be appropriate to use a one-sample 
t-interval to estimate the mean wait time for all customers. 
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A logarithmic transformation is often used to transform data as wait times. Let x represent a 
customer’s wait time. The log transformation of the customer’s wait time is given by . The 𝑙𝑜𝑔

10 
𝑥

table below shows the original 13 wait times, the respective log-transformed wait times, and the 
corresponding means, medians, and standard deviations. 

 
A histogram of the 13 log-transformed data values is shown below. 
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The summary statistics for x and are represented below. 𝑙𝑜𝑔
10

 𝑥

 
 
b) Based on the histogram, the conditions for inference have been met for the log-transformed 
data. Construct and interpret a 95% confidence interval for the population mean  of the log of µ
the wait times. 
 

 
 
c) The mean of the log-transformed data is 0.0632 , which can be converted back 𝑙𝑜𝑔

10
 𝑚𝑖𝑛𝑢𝑡𝑒𝑠

to 1.157 minutes by calculating . Convert the endpoints of your interval in part (b) back to 100.0632

minutes and write the resulting interval. 
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Graph 1 below shows a population distribution of the log wait times, in , which is 𝑙𝑜𝑔
10

 𝑚𝑖𝑛𝑢𝑡𝑒𝑠

normal with mean . Graph 2 shows the result of converting the population distribution in Graph µ
1 back to the population distribution of wait times, in minutes. The lower 50 percent of the 
distribution is shaded in each graph. 

 
 

d) Consider the parameter in Graph 2.  10µ

​ i) How does the parameter compare with the median of the population distribution of 10µ 

wait times? 
 

​ ii) How does the parameter  compare with the mean of the population distribution of 10µ

wait times? 
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e) Write an interpretation of the interval you constructed in part (c). 
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