Name: _______________________________________

AP Statistics Summer Packet (2019-20 School Year)
Part 1: Vocabulary and Introduction to Statistics (THIS IS THE MOST IMPORTANT PART OF THIS PACKET!!!)
Statistics is the science of learning from data and using that data to make informed decisions. For example, suppose we
want to know the mean height of high school students in the United States. Would it be feasible to conduct a census of
these students? NO! That would be very costly and time-consuming. Instead, we take small samples from the large
population of high school students and use these to infer (guess) the true mean height of all high school students.
Important definitions:
Population:

The entire group of individuals we want information about.

Sample:

A subset of individuals in the population from which we actually collect the data.

Census:

Collects data from every individual in the population.

What is the best way to collect data? We’ll go through the following example to answer that question.
Example
A farmer has a plot of land in which he plants and harvests crops. This plot is divided into 16 equal regions as shown
below:
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The farmer would like to know which area of his field yields the most crops. In this example, it MIGHT be feasible for
him to take a census of his entire field, counting the total number of crops in each of the 16 sections. This would
certainly allow him to determine which sections are best for planting his crops. However, perhaps the farmer does not
have time to conduct a census and must instead sample only four plots. How does he choose which four to sample?
Method #1: Simple Random Sample (SRS).
The farmer could simply take a simple random sample (SRS) and randomly choose four of the 16 plots. Using your
graphing calculator, choose four random plots by pressing the buttons below:
math  PROB  5: randInt( --> Lower: 1  Upper: 16  n = 1  enter
Press “enter” four times (or as many times as it takes to get four UNIQUE numbers). List your four numbers below:
SRS Numbers:

Method #2: Stratified Random Sample
One disadvantage to choosing randomly is that the farmer may not get a truly representative sample of his plot. For
example, perhaps one corner of his plot floods every time it rains and does not produce a lot of crops. If, by chance, he
randomly selected this corner and used that data to describe his crop growth, it would not be representative of the
entire plot. His data would not be useful.
Instead, he could use a Stratified Random Sample. To do this, the farmer would first classify the population into groups
called strata. Then, he would choose a SRS from each stratum and combine these individual SRSs to form the sample.
In this example, he could stratify by row or column. You are going to simulate a stratified random sample in your
graphing calculator by row. To do this, follow the same steps as above, except instead of having your lower and upper
bounds be 1 and 16, they should represent the row or column you are looking at. So, for example, your first randomly
selected number should be between 1 and 4, the second should be between 5 and 8, and so on.
List the numbers you get with a stratified random sample below:
Stratified Random Sample Numbers:

Unbeknownst to the farmer, here are the actual numbers for the yield of crops for each section of his plot:
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a) Find the average of all 16 of these numbers.

b) Find the average of the four sections that were chosen from your SRS above.

c) Find the average of the four sections that were chosen from your Stratified Random Sample above.

d) Which sample average was closest to the true average?

There is one more type of sampling we will conduct in this course, called cluster sampling. Students often confuse
cluster sampling with stratified random sampling, so we will try to address that here:
Stratified Random Sample
 Population is classified into groups, called strata.
o Strata are usually chosen so that they are DIFFERENT from one another. For example, a high school may
be stratified by GRADE LEVEL.
 A simple random sample (SRS) is taken from EACH strata.
 All of these “mini-SRSs” are combined to create our final sample.
Cluster Sample
 Population is classified into groups, called clusters.
o Clusters are usually chosen to be the SAME as each other. For example, a high school may be clustered
by FIRST LETTER OF LAST NAME (each cluster would include all types of students from each grade level).
 Choose a SRS of clusters (NOT WITHIN EACH CLUSTER).
 ALL INDIVIDUAL within each cluster are included in the sample.
Example
Shown below is a map of Quicken Loans Arena.
The owner would like to survey fans at a Cavs game about
their experience. It would obviously be impossible to talk to
all 20,562 fans during a game (so a census is impossible).
Describe how the owner could collect a sample using each
method. Also, describe an advantage and disadvantage for
each method.
Simple Random Sample:

Stratified Random Sample:

Cluster Sample:

Sample Surveys: What Can Go Wrong?
Not all samples produce reliable data. There are a few things that can go wrong:
Undercoverage:

Undercoverage occurs when some members of the population cannot be chosen in a sample.
For example, surveys delivered via email results in undercoverage for people who do not have
an email address.

What is another example of undercoverage?

Nonresponse Bias:

Nonresponse occurs when an individual chosen for the sample can’t be contacted or refuses to
participate.
For example, surveys done via telephone will result in nonresponse if the person does not pick
up their phone or hangs up because they are not interested in the survey.

What is another example of nonresponse?

Wording Bias:

Wording bias occurs when the wording of a question intentionally attempts to sway the results
of the study in one direction.

What is an example of wording bias?

Convenience Sample: A convenience sample consists of choosing individuals from the population who are easy to
reach.
For example, if Mr. Woos is at a math department meeting and conducts a survey about
everybody’s favorite subject, his results will be biased.

Voluntary Response Sample:

A voluntary response sample consists of people who choose themselves by responding
to a general invitation.
For example, if a survey was sent out asking about a tax levy, perhaps only the people
who feel most strongly about it will respond.

Part 2: Calculator Practice
You will need a TI-84 graphing calculator for AP Statistics with an updated operating system. If you do not have one (or
if your operating system is older), you will be provided with a calculator. You should come into the class minimally
knowing how to do the following problems.
You are going to find the mean, median, and standard deviation of a set of data using the graphing calculator. The data
set is shown below:
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To enter the data into your calculator, press the following in order:
stat  1: Edit…
Now, you can enter the data into L1 (list 1). If there is already data there, clear it out by pressing the “up arrow”
so that “L1” is highlighted. Then press “clear” and then “enter”.
Once your data is entered, press the following in order:
stat  right arrow (to tab over to the “CALC” tab)  1: 1-Var Stats  Calculate
This screen shows summary statistics for your data.
 The mean is shown as 𝑥̅ .
 The standard deviation is shown as 𝑆𝑥 .
 The median is shown as Med.
List and label the mean, median, and standard deviation below:

Your calculator can also be used to plot this data in graphical form. To do this, press the following in order:
2nd  stat plot (y=)  1: Plot 1  On
You now have the option of choosing the type of graph you want to display. Because this data is only 1-variable (1 set of
data), a boxplot or a histogram would be best.
Choose the histogram next to “Type:”. Make sure “Xlist” is the same as the list you entered your data into and Freq: 1.
Once this is all set, press the following:
zoom  9: ZoomStat (this automatically zooms to the data you have inputted). Draw a labeled sketch of the graph that
appears below:
Histogram sketch

Part 3: Basic Probability
A die consists of six sides (numbered 1, 2, 3, 4, 5, and 6). When a fair die is rolled, all six sides have an equal chance of
being rolled. Find each probability (express either as a fraction or a decimal):
The probability of rolling a 2:

The probability of rolling an odd number:

The probability of rolling a 1.5:

The probability of rolling a 1 or a 3:

The probability of rolling a 2 GIVEN that an even number is rolled:

The probability of rolling an even number GIVEN that a 2 is rolled:

In the long run, the expected average of many rolls of a fair die is:

Part 4: Basic Algebra
Solve for “n” in each problem. You may use a calculator.
a)

1.362
)
√𝑛

0.05 = 2.145 (

b)

(0.3)(0.7)

0.025 = 1.96√

𝑛

Expand using log properties:

Take the natural log of both sides and
expand the right side using log properties:

log((3𝑥)2 )

𝑦 = 3 ⋅ 2𝑥

Part 5: “Big Questions”
These are some of the types of questions that will be answered throughout the course of AP Statistics. Do your best to
answer each question. There is no “right” or “wrong” answer here…for now, use your intuition and answer each
question thoroughly but concisely. (This part shouldn’t take long to complete, but put some thought into each answer).
Scenario #1:
Mr. Woos wants to know what proportion of his AP Statistics students would call him their favorite teacher. To find out,
he creates a survey. The survey consists of one question: “Given that Mr. Woos is about to give all of his AP Statistics
students a midterm exam exemption just because he’s so nice, is Mr. Woos your favorite teacher?”
After collecting the results, Mr. Woos is astonished and flattered to see that 85% of his students call him their favorite
teacher. Can Mr. Woos trust this data? Why or why not? If not, what could he have done to get better data?

Scenario #2
Mr. Woos claims he can shoot free throws at a higher percentage than LeBron James. Over the course of his career,
LeBron James has made roughly 74.4% of his free throws. To prove his claim, Mr. Woos gathers some friends to watch
him shoot free throws. He shoots 10 free throws and makes 8 of them. He claims “this proves I can shoot free throws
better than LeBron James.” Is this truly proof of Mr. Woos’s claim? Why or why not?

Scenario #3
Mr. Woos has a class of 30 students that consists of 24 seniors and 6 juniors. Each year, he randomly gives out a bonus
point to 5 different students in each of his classes on March 25 in celebration of his first date with his wife anniversary
the day Sauron was destroyed in Lord of the Rings mythology. His selection of the five students from this particular class
consists of 4 juniors and 1 senior. The seniors claim that his selection was not truly random. Can they justify this
accusation?

Scenario #4
Mr. Woos thinks Doug Dimmadome, Owner of the Dimmsdale Dimmadome, is the greatest fictional character ever
created. His wife disagrees and claims that Professor Snape is the greatest fictional character ever created. To settle
their dispute, they randomly sample a group of 50 people and ask which character is better. The results of the survey
show that 54% of the sample selected Doug Dimmadome as the better character. Mr. Woos claims “See? I told you! In
general, people think Doug Dimmadome is better!” Is Mr. Woos correct? Why or why not?

Scenario #5
Mr. Woos thinks he can run a mile way faster than his wife. They both run and independently (and honestly) record
their times. After comparing their times, Mr. Woos creates the following graph and puts it on his wall so he can brag
that he is much, much faster than his wife in a one-mile run. What is wrong with this graph?

