
Math 137 Review: Units 2-3 

Study the following topics 

a. Observational study vs. Experiment 

b. Population vs. Sample 

c. Random sample 

d. Explanatory and Response Variables 

e. Random Assignment 

f. Confounding Variables 

g. Placebo effect 

h. Blinding 

i. Variables-Categorical and Quantitative 

j. Graphical representation of data-dotplots and histograms 

k. Describing the data: shape, measure of center, measure of variability, outlier 

Question 1 Select one answer. 

A researcher conducts an experiment to examine the effect of a new fertilizer on plant growth. 

She applies the fertilizer at regular intervals to 68 pepper plants. Another 59 plants receives just 

water. 

Tell whether the following statement 

provides a valid conclusion that can be 

drawn from the dotplots: 

 

 

a. Statement 1: The fertilizer had a negative effect on the plant height because the 

shortest plant is in the fertilizer group. 

  Valid 

  Invalid 

b. Statement 2: The fertilizer had positive results on plant height. The median height is 

larger for the fertilizer group. 

  Valid 

  Invalid 

c. Statement 3: The fertilizer had inconsistent results. The group treated with fertilizer had 

more variability in height than the untreated group. 

  Valid 

  Invalid 



d. Statement 4: We cannot compare the two groups because they didn’t contain the same 

number of plants. 

  Valid 

  Invalid 

Question 2 Select one answer. 

Consider the histograms to the right. 

a. Which histogram shows a distribution of exam scores 

on an easy exam? 

 Histogram I    Histogram II

 Histogram III  Histogram IV 

b. Which of the histograms has the largest interquartile range (IQR)? 

 Histogram I    Histogram II  Histogram III  Histogram IV 

c. Which of the histograms has the largest median? 

 Histogram I    Histogram II  Histogram III  Histogram IV 

d. Which of the histograms has a mean that is larger than the median? 

 Histogram I    Histogram II  Histogram III  Histogram IV 

Question 3 Select one answer.  

The distribution of the top 1% of individual incomes in the U.S. is strongly skewed to the right. 

In 1997, the two measures of center for the top 1% were $330,000 and $675,000. Which 

number best represents the mean income and which represents the median income? 

  $330,000 is the mean and $675,000 is the median. 

  $330,000 is the median and $675,000 is the mean. 

  It is impossible to tell from the information given. 

Question 4 Select one answer. 

Time spent waiting in line for each moviegoer at each 

of four movie theaters in Downtown San Francisco 

was measured on a Saturday night. The frequencies 

for each amount of minutes spent waiting in line are 

shown on the histograms below. 



Consider the variable: time spent waiting in line. Which of the theaters would you expect to 

have the lowest standard deviation, and why? 

  Theaters A and C because they look more normal than the others. 

  Theaters A and C because they have the smallest range. 

  Theater B because it is roughly uniform. 

  Theater C because it has the most values close to the mean. 

  Theater D because there appears to be no pattern to the responses. 

Question 5 Select one answer. 

The Boston marathon is a very competitive race. To qualify for the Boston marathon, male 

runners must have completed a marathon in less than 3 hours and 5 minutes within the last 

year. Other marathons, such as the Chicago marathon, have no qualifying times. Anyone is able 

to run this race, even without completing a different marathon earlier in the year. Consider the 

groups of runners of each race: Boston marathon runners and Chicago marathon runners. 

Which group would most likely have the larger standard deviation? 

  The Chicago marathon would more likely have a higher standard 

deviation than the Boston marathon. 

  The Boston marathon would more likely have a higher standard 

deviation than the Chicago marathon. 

  They would likely have the same standard deviation because many 

of the same people run both races. 

  There is not enough information to predict the relative sizes of their 

standard deviations. 

Question 6 

Select one answer. 

A textbook distributor has 10 employees 

in each of four Midwestern states: Ohio, 

Indiana, Illinois, and Wisconsin. The 

variable is the number of unexcused 

absences in the last year. For each state, 

the mean number of unexcused 

absences is 3. In which state is the 

standard deviation of unexcused 

absences zero? 

  Ohio because all employees 



had the same number of unexcused absences. 

  Indiana because all employees had the same number of unexcused absences. 

  Illinois and Wisconsin because the distributions are symmetric. 

Question 7 Select one answer. 

The histogram below shows the miles that students commute to a community college.

 
Which of the following would be the best way to describe the center and spread of the data? 

  A five-number summary 

  The median and range 

  The mean and standard deviation 

  The mean and median 

Question 8 Select one answer. 

Which University has a less variability in the ages of their faculty? Pick the statement that gives 

the best reason. 

 

  University A because the IQR is smaller. 

  University A because the overall range is smaller. 

  University B because there is no outlier. 

  University B because the standard deviation is smaller. 

Question 9 Select one answer. 

The boxplots below display annual incomes (in thousands of dollars) of households in two cities. 



 

a. Which city has more households? 

  Statstown 

  Medianville 

  Both cities have the same number of households. 

  It is impossible to tell from the boxplots. 

b. Which city has greater variability in income? 

  Statstown 

  Medianville 

  Both cities have the same number of households. 

  It is impossible to tell from the boxplots. 

c. Which city has a greater percentage of households with annual incomes above $80,000? 

  Statstown 

  Medianville 

  Both cities have about the same percentage. 

  It is impossible to tell from the boxplots. 

d. Which city has a greater percentage of households with annual incomes between $50,000 

and $80,000? 

  Statstown 

  Medianville 

  Both cities have the same number of households. 

  It is impossible to tell from the boxplots. 

Question 10  Calculate the ADM and the standard deviation for the following set of data. Show all steps 

and calculations. 

        3, 8, 11, 5, 6, 9, 12, 13 



0

1

2

3

4

5

6

7

8

Histogram A 

0

1

2

3

4

5

6

7

8

9

Histogram B 

0

1

2

3

4

5

6

7

8

9

Histogram C 

Question 11 The number of teacher strikes over a 13-year period in Pennsylvania is shown.    

 5 7 7 9 9 9 10 

 13 14 15 17 18 70 

(a)  Find the five number summary. 
(b)  Find the IQR. 
(c)  Find the lower and upper fences. 
(d)  Are there any outliers? If yes, identify the outlier(s). 
(e) Construct a box plot. Mark any outliers. 

 

 
 

Question 12  Determine which histograms have symmetric, skewed left, or skewed right distributions. 

 

  

 

 

 

Question 13  Here is a histogram of the Distribution of grades on a quiz. 

 

What percentage of students scored below a 60 on the quiz? (Assume left-hand endpoints are included 

in each bin.)  

 0.20%           2%            3%     20% 

Can we answer to questions below using the histogram? Choose “yes” if the histogram provides 

information needed to answer the question. 

a. What is the lowest grade on the quiz?                                Yes     No 

b. What percentage of the students scored between 75 and 80?                    Yes     No 

c. What percentage of the students made an A on the quiz if an A is 90 or better?  Yes    No 

d. How many students fail the quiz if s score below 70 is considered failing?            Yes     No 

e. What was the most common score on the quiz?                                                        Yes    No 

    

  

  

  

  

  



Question 14  Hospital floors: Hospital floors are usually bare tiles instead of carpet. Carpets will decrease 

noise but might increase germ growth. To study this, researchers installed carpet in 8 of 16 hospital 

rooms. They randomly selected the rooms to carpet. The other rooms had bare tiles. After two weeks of 

normal use, they collected air samples from the rooms and counted the bacteria in each sample. 
 

What is the explanatory variable? ______________________ 

What is the response variable? __________________ 

 
Question 15  Which question is best answered by an experiment? 

  Is there an association between the number of hours college students spend each week on 

Facebook and their college GPA? 

  Do the majority of community college students plan to vote in the next presidential 

election? 

  Does use of computer-aided instruction in college math classes improve test scores? 

 

Question 16  Which of the following statements is NOT true? 

  We can use results from an observational study to test a claim about a population. 

  We can use results from an observational study to establish an association between two 

variables. 

  When many observational studies together met specific criteria, the results can provide 

varying degrees of evidence for a cause-and-effect relationship between two variables. But we 

should be cautious in interpreting such results. 

  When an observational study has a large sample and follows people for many years, we can 

use the results to establish a cause-and-effect relationship between two variables. 

  A well-designed experiment is the only legitimate way to establish a cause-and-effect 

relationship between two variables. 

 
 
Question 17    The boxplot to the right displays ratings for TV shows during sweeps week. Answer the 

following questions. 
(a) 50% of the shows have a rating greater than: 

    14    11   17  15.5   impossible to tell 

(b) What is the percentage of Shows that have a rating of less than 20? 

   84%  25%   67%   75%  impossible to tell 

(c) Within which interval of rating would you expect to find the largest number of 
shows? 

    5 - 10  10 - 15  15 - 20  20  -25   All are equal

  

     

     

     



 

Question 18 Scores for a quiz given to 15 students are shown in the dotplot. Find the median and 

IQR:     

 

 

 

Question 19 Write out the sum and determine its value.     
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Question 20 The following histogram, boxplot and descriptive statistics were found using a computer. 

The data set gives the height of some students. Use the graph and statistics to analyze the data set. 

Include the shape, number of students measured, highest and lowest values, best measure of center, 

best measure of spread and any outliers. How tall is the average student in the class? Typical students 

have a height between ___________ and ___________ inches. 

 

Question 21 

Classify each of the following as a measure of center, spread, or position. Then write a sentence 

explaining what the statistic tells us: mean, IQR, mode, Range, median, 1st Quartile, Standard Deviation, 

3rd Quartile, Minimum value, Maximum value. 


