
AP Statistics – Summer Math Packet 
The summer math packet covers the material in the preface (overview of statistics) and chapter 1 of your book. 
If you have already purchased your book, The Practice of Statistics Updated 6th Ed, then read the introduction 
and chapter 1 before completing these problems. If you do not have your book yet, you will have to use 
resources on the web to help you answer the questions in this packet. Searching based on the objectives should 
help you in each section.  
 
Resources: 

- There are worked examples and exercises available on the book resource site. 
- I have included the summary for each section below. 
- Khan Academy: https://www.khanacademy.org/math/ap-statistics (the first 3 topics: analyzing 

categorical data, displaying and describing quantitative variables, summarizing quantitative variables) 
- I have PowerPoint presentations that cover each topic. I will be happy to send these to you if you email 

me, pmcmullen@sgis.org.  
 
You are responsible for the concepts and skills covered in Chapter 1 on the first full day of school. You will be 
assessed over these topics after a brief review of the skills and an opportunity to ask questions.  
 
Chapter	1	Data	Analysis		
	 

Day	 Content	 Learning	Targets	Students	will	be	able	to	…	 

1	 

Chapter	1	Introduction,	 
Organizing	Data,	From	 
Data	Analysis	to	 
Inference	 

• Identify	the	individuals	and	variables	in	a	set	of	data.	 
• Classify	variables	as	categorical	or	quantitative.	 

2	 

1.1	Displaying	 
Categorical	Data:	Bar	 
Graphs	and	Pie	Charts,	Graphs:	
Good	and	Bad,	 
Analyzing	Data	on	Two	 
Categorical	Variables	 
Relationships	Between	 
Two	Categorical	Variables	 

• Make	and	interpret	bar	graphs	for	categorical	data.	 
• Identify	what	makes	some	graphs	of	categorical	data	misleading.	 
• Calculate	marginal	and	joint	relative	frequencies	from	a	two-way	table.		 
• Calculate	conditional	relative	frequencies	from	a	two-way	table.	 
• Use	bar	graphs	to	compare	distributions	of	categorical	data.	 
• Describe	the	nature	of	the	association	between	two	categorical	variables.			 

3	 1.2	Dotplots,	Stemplots,	 
Histograms,	Describing	 
Shape,	Describing	Distributions,	
Comparing	Distributions,	Using	 
Histograms	Wisely	 

• Make	and	interpret	dotplots,	stemplots,	and	histograms	of	quantitative	data.	 
• Identify	the	shape	of	a	distribution	from	a	graph.		 
• Describe	the	overall	pattern	(shape,	center,	and	variability)	of	a	distribution	
and	identify	any	major	departures	from	the	pattern	(outliers).	 

• Compare	distributions	of	quantitative	data	using	dotplots,	stemplots,	and	
histograms.	 

4	 1.3	Measuring	Center:	 
Mean	and	Median,	Comparing	the	
Mean	and	the	Median,	Measuring	
Variability:	Range,	 
Standard	Deviation	and	 
IQR,	Numerical	 
Summaries	with	 
Technology:	Identifying	 
Outliers,	Making	and	 
Interpreting	Boxplots,	Comparing	
Distributions	with	Boxplots	 

• Calculate	measures	of	center	(mean,	median)	for	a	distribution	of	quantitative	
data.	 

• Calculate	and	interpret	measures	of	variability	(range,	standard	deviation,	IQR)	
for	a	distribution	of	quantitative	data.	 

• Explain	how	outliers	and	skewness	affect	measures	of	center	and	variability.		 
• Identify	outliers	using	the	1.5×IQR	rule.	 
• Make	and	interpret	boxplots	of	quantitative	data.	 
• Use	boxplots	and	numerical	summaries	to	compare	distributions	of	
quantitative	data.	 



 

Introduction - Summary 

• Statistics is the science and art of collecting, analyzing, and drawing conclusions from data.  
• A data set contains information about a number of individuals. Individuals may be people, animals, or 

things. For each individual, the data give values for one or more variables. A variable describes some 
characteristic of an individual, such as a person’s height, gender, or salary.  

• A categorical variable assigns a label that places each individual in one of several groups, such as male 
or female. A quantitative variable has numerical values that count or measure some characteristic of 
each individual, such as number of siblings or height in meters.  

• There are two types of quantitative variables: discrete and continuous. A discrete variable has a fixed 
set of possible numeric values with gaps between them. A continuous variable can take any value in an 
interval on the number line. Discrete variables usually result from counting something; continuous 
variables usually result from measuring something.  

• The distribution of a variable describes what values the variable takes and how often it takes them.  

Section 1.1 – Summary 

• The distribution of a categorical variable lists the categories and gives the frequency (count) or relative 
frequency (percent or proportion) of individuals that fall in each category.  

• You can use a pie chart or bar graph to display the distribution of a categorical variable. When 
examining any graph, ask yourself, “What do I see?”  

• Beware of graphs that mislead the eye. Look at the scales to see if they have been distorted to create a 
particular impression. Avoid making graphs that replace the bars of a bar graph with pictures whose 
height and width both change.  

• A two-way table of counts summarizes data on the relationship between two categorical variables for 
some group of individuals.  

• You can use a two-way table to calculate three types of relative frequencies:  
§ A marginal relative frequency gives the percent or proportion of individuals that have a 

specific value for one categorical variable. Use the appropriate row total or column total in a 
two-way table when calculating a marginal relative frequency.  

§ A joint relative frequency gives the percent or proportion of individuals that have a specific 
value for one categorical variable and a specific value for another categorical variable. Use the 
value from the appropriate cell in the two-way table when calculating a joint relative frequency.  

§ A conditional relative frequency gives the percent or proportion of individuals that have a 
specific value for one categorical variable among individuals who share the same value of 
another categorical variable (the condition). Use conditional relative frequencies to compare 
distributions of a categorical variable for two or more groups.  

• Use a side-by-side bar graph, a segmented bar graph, or a mosaic plot to compare the distribution of 
a categorical variable for two or more groups.  

• There is an association between two variables if knowing the value of one variable helps predict the 
value of the other. To see whether there is an association between two categorical variables, find the 
distribution of one variable for each value of the other variable by calculating an appropriate set of 
conditional relative frequencies.  

Section 1.2 – Summary 

• You can use a dotplot, stemplot, or histogram to show the distribution of a quantitative variable. A 
dotplot displays individual values on a number line. Stemplots separate each observation into a stem and 
a one-digit leaf. Histograms plot the frequencies (counts) or relative frequencies (proportions or 
percents) of values in equal-width intervals.  



• Some distributions have simple shapes, such as symmetric, skewed to the left, or skewed to the right. 
The number of peaks is another aspect of overall shape. So are distinct clusters and gaps.  

• A single-peaked graph is sometimes called unimodal, and a double-peaked graph is sometimes called 
bimodal.  

• When examining any graph of quantitative data, look for an overall pattern and for clear departures 
from that pattern. Shape, center, and variability describe the overall pattern of the distribution of a 
quantitative variable. Outliers are observations that lie outside the overall pattern of a distribution.  

• When comparing distributions of quantitative data, be sure to compare shape, center, variability, and 
possible outliers.  

• Remember: histograms are for quantitative data; bar graphs are for categorical data. Be sure to use 
relative frequencies when comparing data sets of different sizes.  

 

1.3 Section – Summary 

• A numerical summary of a distribution should include measures of center and variability.  
• The mean and the median describe the center of a distribution in different ways. The mean is the 

average of the observations. In symbols, the sample mean  . The median is the midpoint of the 
distribution, the number n such that about half the observations are smaller and half are larger.  

• A statistic is a number that describes a sample. A parameter is a number that describes a population. 
We often use statistics (like the sample mean x) to estimate parameters (like the population mean μ).  

• The simplest measure of variability for a distribution of quantitative data is the range, which is the 
distance from the maximum value to the minimum value.  

• When you use the mean to describe the center of a distribution, use the standard deviation to describe 
the distribution’s variability. The standard deviation gives the typical distance of the values in a 
distribution from the mean.  

• In symbols, the sample standard deviation 𝑠! = #∑(!!$!̅)"

'$(
 . The standard deviation sx is 0 when there is 

no variability and gets larger as variability from the mean increases.  
• The variance is the average of the squared deviations from the mean. The sample variance s2 is the 

square of the sample standard deviation.  
• When you use the median to describe the center of a distribution, use the interquartile range (IQR) to 

describe the distribution’s variability. The first quartile Q1 has about one-fourth of the observations 
below it, and the third quartile Q3 has about three-fourths of the observations below it. The inter- 
quartile range measures variability in the middle half of the distribution and is found using IQR = Q3 − 
Q1.  

• The median is a resistant measure of center because it is relatively unaffected by extreme observations. 
The mean is not resistant. Among measures of variability, the IQR is resistant, but the standard deviation 
and range are not.  

• According to the1.5×IQR rule, an observation is an outlier if it is less than Q1 − 1.5×IQR or greater 
than Q3 +1.5×IQR.  

• The five-number summary of a distribution consists of the minimum, Q1, the median, Q3, and the 
maximum. A boxplot displays the five-number summary, marking outliers with a special symbol. The 
box shows the variability in the middle half of the distribution. Whiskers extend from the box to the 
smallest and the largest observations that are not outliers. Boxplots are especially useful for comparing 
distributions.  

 

 



 

Exercises to Test Your Knowledge 

1.	Who buys cars? A car dealer keeps records on car buyers for future marketing purposes. The table gives 
information on the last 4 buyers.  

 

(a)  Identify the individuals in this data set.  

(b)  What variables were measured? Classify each as categorical or quantitative.  

 

 

2. I want candy! Mr. Starnes bought some candy for his AP® Statistics class to eat on Halloween. He offered 
the students an assortment of Snickers®, Milky Way®, Butterfinger®, Twix®, and 3 Musketeers® candies. 
Each student was allowed to choose one option. Here are the data on the type of candy selected. Make a relative 
frequency bar graph to display the data. Describe what you see.  

Twix  Snickers  Butterfinger  
Butterfinger  Snickers  Snickers  
3 Musketeers  Snickers  Snickers  
Butterfinger  Twix  Twix  
Twix  Twix  Twix  
Snickers  Snickers  Twix  
Snickers  Milky Way  Twix  
Twix  Twix  Butterfinger  
Milky Way  Butterfinger  3 Musketeers  
Milky Way  Butterfinger  Butterfinger  

 

 

 

 

 



3. I’d die without my phone! In a survey of over 2000 U.S. teenagers by Harris Interactive, 47% said that 
“their social life would end or be worsened without their cell phone.”46 One survey question asked the teens 
how important it is for their phone to have certain features. The following figure displays data on the percent 
who indicated that a particular feature is vital.  

 

(a)  Explain how the graph gives a misleading impression.  

(b)  Would it be appropriate to make a pie chart to display these data? Why or why not?  

 

4. Facebook and age Is there a relationship between Facebook use and age among college students? The 
following two-way table displays data for the 219 students who responded to the survey.  

  Age  
  Younger 

(18–22)  
Middle 
(23–27)  

Older (28 
and up)  

Facebook 
user?  

Yes  78  49  21  

No  4  21 46 

(a)   What percent of the students who responded were Facebook users?  

(b)  What percent of the students in the sample were aged 28 or older?  

(c)  What percent of the students who responded were older Facebook users?  

(d)  What percent of the Facebook users in the sample were younger students? 

 

5. Facebook and age Refer to the preceding exercise.  

(a) Find the distribution of Facebook use for each of the three age groups. Make a segmented bar graph to 
compare these distributions.  

(b) Describe what the graph in part (a) reveals about the association between age and Facebook use.  



6. Density of the earth In 1798, the English scientist Henry Cavendish measured the density of the earth 
several times by careful work with a torsion balance. The variable recorded was the density of the earth as a 
multiple of the density of water. Here are Cavendish’s 29 measurements: 

 

(a)  Make a stemplot of the data.  

(b)  Describe the distribution of density measurements.  

(c)  The currently accepted value for the density of earth is 5.51 times the density of water. How does 
this value compare to the mean of the distribution of density measurements?  

 

 

7. Guinea pig survival times Here are the survival times (in days) of 72 guinea pigs after they were injected 
with infectious bacteria in a medical experiment.49 Survival times, whether of machines under stress or cancer 
patients after treatment, usually have distributions that are skewed to the right.  

43  45  53  56  56  57  58  66  67  73  74  79  
80  80  81  81  81  82  83  83  84  88  89  91  
91  92  92  97  99  99  100  100  101  102  102  102  
103  104  107  108  109  113  114  118  121  123  126  128  
137  138  139  144  145  147  156  162  174  178  179  184  

191  198  211  214  243  249  329  380  403  511  522  598 

(a)  Make a histogram of the data. Does it show the expected right skew?  
(b) Now make a boxplot of the data.  
(c) Compare the histogram from part (a) with the boxplot from part (b). Identify an aspect of the distribution 

that one graph reveals but the other does not.  

 

 

 

 

 

 

 



8. Household incomes Rich and poor households differ in ways that go beyond income. Here are histograms 
that compare the distributions of household size (number of people) for low-income and high-income 
households.50 Low-income households had annual incomes less than $15,000, and high-income house- holds 
had annual incomes of at least $100,000.  

 

(a) About what percent of each group of households consisted of four or more people?  
(b) Describe the similarities and differences in these two distributions of household size.  

  



Exercises R1.9 and R1.10 refer to the following setting. Do you like to eat tuna? Many people do. 
Unfortunately, some of the tuna that people eat may contain high levels of mercury. Exposure to mercury can be 
especially hazardous for pregnant women and small children. How much mercury is safe to consume? The Food 
and Drug Administration will take action (like removing the product from store shelves) if the mercury 
concentration in a 6-ounce can of tuna is 1.00 ppm (parts per million) or higher.  

What is the typical mercury concentration in cans of tuna sold in stores? A study conducted by Defenders of 
Wildlife set out to answer this question. Defenders collected a sample of 164 cans of tuna from stores across the 
United States. They sent the selected cans to a laboratory that is often used by the Environmental Protection 
Agency for mercury testing.  

9. Mercury in tuna Here are a dotplot and numerical summaries of the data on mercury concentration in the 
sampled cans (in parts per million, ppm):  

 

(a) Interpret the standard deviation. 

(b) Determine whether there are any outliers. 

(c) Explain why the mean is so much larger than the median of the distribution  

 

 

 

 

 



10. Mercury in tuna Is there a difference in the mercury concentration of light tuna and albacore tuna? First 
draw parallel boxplots, then use the boxplots and the computer output to write a few sentences comparing the 
two distributions. 

Type N Mean  SD  Min  

Albacore  20  0.401  0.152  0.170  

Light  144  0.269  0.312  0.012  

Type Q1  Med  Q3  Max  

Albacore  0.293  0.400  0.460  0.730  

Light  0.059  0.160  0.347  1.500  

For your information, Albacore has 2 upper outliers at 0.7 and 0.72 with the highest non-outlier located at 0.6. 
Light tuna has 8 outliers located at 0.78, 0.89, 0.99, 1.0, 1.23, 1.3, 1.4, and 1.5. The highest non-outlier is 
located at 0.75. 


