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Use the clues on the next page to find the Mystery Year.

December 1: First Person with COVID-19 Symptoms
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December 1: First Person with COVID-19 Symptoms 
December 1 of the Mystery Year is when it is believed 
the first person in the world reported symptoms to 
what would become known as coronavirus disease, 
or COVID-19. The patient was a man in his 70s who 
lived in Wuhan, China. 

Typical symptoms include breathing difficulties, 
cough, fever, fatigue, and loss of taste and smell. 
During 2021, the Centers for Disease Control and 
Prevention (CDC) tracked 569,142 COVID-19 cases in 
the U.S. that resulted in the deaths of 6,132 people. Of 
those deaths, 5,580 people had not been vaccinated. 

 
 

 

 
 
 
 

 

 
 

 
Illustration of the 

coronavirus, created at 
the Centers for Disease 
Control and Prevention. 

According to the CDC website, “Get Vaccinated. COVID-19 vaccines 
are effective at keeping you from getting COVID-19, especially severe 
illness and death. Vaccines are safe, effective, and free!” 

Use the clues to find the Mystery Year. 

¡ Based on the CDC data reported in the introduction text, what percent of those who 
died were not vaccinated? Round the result to the nearest hundredth of a percent. 
The digit in the tens place of the percent is the ones digit of the  
Mystery Year. 

¡ Research shows that a person infected with the coronavirus, will spread it to 
another 5.7 people on average (when there is no immunity in the community and 
when no preventative measures are taken). Suppose Person 1 spreads it to  
5.7 people, and those 5.7 people each spread it to another 5.7 people. How many 
total people (going back to, and including, Person 1) would be infected?  
The digit in the tenths place of the number of people is tens digit of the 
Mystery Year. 

¡ In October of 2020, the World Health Organization (WHO) reported that  
“one in ten” people (around 800 million people) may have been infected with 
COVID-19. Based on that report, about how many people live in the world? 
The digit in the hundred-millions place of the world’s population is the 
hundreds digit of the Mystery Year. 

¡ Use this clue as a check on the other clues: 
As of 10/6/2021, the total number of cases of COVID-19 in the U.S. was 43,948,011. 
The ratio of the sum of the digits in the above total number and in the  
sum of the digits in the Mystery Year is 5:2.  
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How to Use 
Math History-Mystery Puzzles 
Warm-up Activities for Middle School 

Each puzzle begins with historical information about a particular person or event. The topics 
selected reflect the diverse nature of our society. Students use the clues that follow to determine 
the Mystery Year when the event occurred. In some cases, data needed to solve a clue is 
contained within the historical information. This reinforces what students experience in the real 
world: The data needed to solve a problem may not all appear in the same place. 
The math content of the warm-ups is based on a spiral review of skills. During the early months 
of the school year, they provide important math review skills drawn from Grades 5 and 6. As the 
year progresses, the skills advance to those of Grades 6 and 7 — with an abundance of real-world 
connections related to the contexts of the events. Towards the end of the school year, math skills 
from Grade 8 are included that can also be handled intuitively by students in earlier grades. It 
should be noted that many high-school teachers are using the puzzles with success to provide 
students with important skills review in context. 
Students focus on a number of different math skills and concepts in the same warm-up. The spiral 
review is intended to help students keep their skills sharp. Also, the clues are intended to provide 
day-to-day mathematical variety. So, while students may be studying in unit, on, say, percent, they 
may be solving clues that review fractions or measurement. 
Each clue produces a digit of the Mystery Year. As the clue is solved, students record the digit 
in the box to the right of the clue and into the place-value chart for the Mystery Year at the bottom 
of the first page of the puzzle. The final clue with each puzzle provides a “check” for 
determining the correct Mystery Year. 
Provided with each puzzle are extensive Teacher Notes with Sample Solution Strategies that 
include valuable teacher information that address the following: 

Ø The specific Common Core State Standards for Mathematical Content that are
addressed in the clues. When a clue employs skills that are not directly addressed by a
Standard for Mathematical Content, one or more Standards for Mathematical Practice
are cited.

Ø Step-by-step solutions designed so thoroughly that parents working with students at
home are equipped to help their child. Alternative solution strategies are detailed to
illustrate various paths to the solution.

Ø Math Notes that provide additional mathematical background for the teacher. This
includes various pedagogical insights that include an analysis of related common student
misconceptions with intervention suggestions.

Ø Extensions that allow advanced students to take the content to the next level.
Ø Multicultural Notes to bring to light the contributions from various cultures related to the

discovery / development of the content of the puzzle.
Ø Historical Notes to provide further context for the theme of the puzzle. Often these notes

delve into social justice issues related to the theme of the puzzle. Included are links to
video clips and uplifting quotes.

Even though we do not provide a separate puzzle for each day of a given week, we view the 
puzzles as being daily puzzles because of the extensive activities and extensions that are 
provided with the Teacher Notes that may be used during the other days of the week. 
To download a FREE, more extensive document describing How to Use the puzzles, go to 
https://www.teacherspayteachers.com/Product/FREE-How-to-Use-Math-History-Mystery-Puzzles-for-Middle-
School-manual-7037642 
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Teacher Notes and Sample Solution Strategies for December 1 
 
December 1: First Person with COVID-19 Symptoms 

CCSS: 6.RP.3.c, 5.NBT.7, MP2 (Reason Abstractly and Quantitatively),  
MP6 (Attend to Precision), 7.RP.3, 7.EE.4, 6.RP.1. 

Mystery Year: 2019 
The URL for the CDC study cited in the introduction text is 
https://www.bmj.com/content/374/bmj.n2282. The URL for the CDC quote in the introduction 
text is https://www.cdc.gov/coronavirus/2019-ncov/prevent-getting-sick/index.html. 
¡ According to 2021 data from the introduction text, 5,580 people among the  

6,132 people who died of COVID-19 as reported in the CDC study had not been 
vaccinated. To find the percent of the deaths that were of those who were not 
vaccinated, perform the following calculation: 

COVID-19 deaths as a percent of those who were not vaccinated =  » 0.90998 

When 0.90998 is converted to a percent, the result is about 90.998%. When that result 
is rounded to the nearest hundredth of a percent, the result is 91.00%. The digit in the 
tens place of the percent is 9, so the ones digit of the Mystery Year is 9.  

Math Notes: Watch for students who make the error of attempting to compute with 
569,142 — a number that is important to know in terms of the study, but extraneous 
to solving the clue. Also watch for students who have difficulty in rounding 90.998% 
to the nearest hundredth of a percent. Remind students that to round to the nearest 
hundredth of a percent, the digit in the thousandths place, the 8, must be considered. 
Because 8 is greater than or equal to 5, the 9 in the hundredths place must be 
increased by 1 (to 10, resulting in a 0 in that place-value position — and the digit in 
the tenths place to also increase by 1). So, the 9 in the tenths place and the 0 in the 
ones place to also increase accordingly — resulting in an answer of 91.00%. 
Extension: Remind students that the probability of death among those who are 
infected with COVID-19 is extremely low. Pose the following problems: 

1. Of those who were infected with COVID-19 in the 2021 CDC study, what 
percent of them died? Round to the nearest hundredth of a percent. 

2. What percent of those who were infected with COVID-19 in the study resulted 
in deaths of people who had been vaccinated? Round to the nearest hundredth 
of a percent. 

Solutions:  

1.  » 0.01077. When written as a percent, this result is about 1.077%. 

When rounded to the nearest hundredth of a percent, the result is about 1.08%. 
(It should be noted that in 2020, the death rate among COVID-19 cases was 
about 2.4%.) 

2. Because 5,580 of the 6,132 deaths were of those who were not vaccinated, the 
number of vaccinated people who died in the study was 6,132 – 5,580, or 552. 
Thus, the percent of deaths among those who had been vaccinated is  » 

0.00097, or about 0.097%. When rounded to the nearest hundredth of a 

5,580
6,132

6,132
569,142

552
569,142
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percent, the result is about 0.01%. (This translates to about 1 vaccinated 
person out of 10,000 COVID-19 cases.) 

Resource Note: The Johns Hopkins Coronavirus Resource Center  
< https://coronavirus.jhu.edu/map.html > provides extensive data about COVID-19. In 
terms of the worldwide death rate among those who have been infected, as of October 
2021, the site reports that there have been 4.8 million deaths among 236.4 million 
cases worldwide. So the worldwide death rate among those who have been infected is 
4.8 ÷ 236.4, or about 2.03%. 
Notes about COVID-19: Although some COVID-19 cases result in hospitalization 
and/or death, most people with COVID-19 have mild or no symptoms. Typical 
symptoms include breathing difficulties, cough, fever, fatigue, and loss of taste and 
smell. It should also be noted that many COVID-19 cases go unreported. As 
such, there have likely been far more COVID-19 cases than what the official reported 
numbers may suggest. As such, the actual death rates due to COVID-19 are likely 
lower than the rates based on the number of reported cases (because the denominator 
is likely to be larger). 

¡ To determine how many total people (going back to Person 1) would be infected, we 
need to count the number of people from each “iteration” of the virus. The first 
“iteration” is Person 1. That person then infects 5.7 people. Each of the  
5.7 people infected by Person 1 infects another 5.7 people, so that is an additional  
5.7 ´ 5.7, or 32.49 people. So, the total number of people infected is 1 + 5.7 + 32.49, 
or 39.19 people. The digit in the tenths place of 39.19 is 1, so the digit in the tens 
place of the Mystery Year is 1. 

Research Source: The source for the data used in this clue is the article, “High 
Contagiousness and Rapid Spread of Severe Acute Respiratory Syndrome 
Coronavirus 2,” reported in the July 2020 issue of Emerging Infectious Diseases:  
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7323562/. The 5.7 number of infections 
that are spread per person is the median number. It should be noted that subsequent 
to the article, effective vaccines have been administered. So, “no immunity in the 
community” does not apply in places where people are vaccinated. 
Math Notes: The number used in the clue, 5.7, is an average. Obviously, the number 
of people infected by a given person will always be a whole number.  
Some students may not “attend to precision” — and omit the first two “iterations” of 
the virus, obtaining just 5.7 ´ 5.7, or 32.49 total people infected. Have those students 
reread the clue. Ask: Does it make sense that the tens digit of the Mystery Year is 4? 

¡ If one in ten people in the world represents 800 million people, the total population of 
the world can be estimated by solving a proportion or an equation: 
o Solving a proportion, where x is the total population of the world: 

 =  

10 ´ 800 million = x Cross-multiply. 
10 ´ 800,000,000 = x Rewrite 800 million as 800,000,000. 
8,000,000,000 = x Multiply. 

The estimated population of the world is 8,000,000,000 (8 billion). The digit in the 
hundred-millions place of 8,000,000,000 is 0, so the hundreds digit of the Mystery 
Year is 0.  

1
10

800 million
xPREVIE
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o Solving an equation, where x is the total population of the world: 
0.1x = 800,000,000 One-tenth of the world’s population is equal to  

800,000,000. 

  =  Divide each side of the equation by 0.1.  

x = 8,000,000,000 0.1x ÷ 0.1 = x;  800,000,000 ÷ 0.1 = 8,000,000,000. 

Research Note: The source of the data used in this clue is the BBC news article, 
“Covid-19 updates: One in 10 worldwide may have had virus, WHO says”: 
https://www.bbc.com/news/world-54422023 
Math Note: Some students have the misconception that “divide makes smaller,” so 
they may wonder why dividing 800 million by 0.1 produces a quotient of 8 billion. 
Mention that when we divide by 800 million by 0.1, we are finding how many “small 
parts,” each one-tenth in size, are in 800 million. Have students think of 0.1 as being a 
dime. Ask: How many dimes are in $8? (8 ´ 10, or 80 dimes). How many dimes are 
in $800? (800 ´ 10, or 8,000 dimes). So, when we are finding how many groups of 
size one-tenth fit into a number, the result is __ times as great as that number. (10). 

¡ The digits of the Mystery Year that have been determined so far are __ 0 1 9. Based 
on context, it can be assumed that the digit in thousands place must be 2, so the sum 
of the digits in the Mystery Year is 12. The sum of the digits in 43,948,011 is 30. In 
simplest form, the ratio of 30 to 12 is 5 to 2 (after each number is divided by 6). So, 
the Mystery Year of 2019 checks.  

Resource Note: The source for the data used in the above clue is 
https://informationisbeautiful.net/visualizations/covid-19-coronavirus-infographic-
datapack/#activities 

Extension: As an interesting factoid, 2,019 is the smallest number that can be written in 
six ways as the sum of the squares of three prime numbers. Have students try to find 
some of those sets of prime numbers. The six sets are given below. 

7² + 11² + 43² = 2,019;   7² + 17² + 41² = 2,019;   13² + 13² + 41² = 2,019;  
11² + 23² + 37² = 2,019;   17² + 19² + 37² = 2019;   23² + 23² + 31² = 2,019. 

Math Notes: A large body of statistics, especially graphs, has been created related to the 
coronavirus. The Information Is Beautiful website < https://informationisbeautiful.net/ > 
provides material that should lead to interesting converations relative to, say, What do 
you think the graph is saying? versus What can actually be inferred from the graph? In 
terms of “risky activities,” questions may inclulde, How or who determines what makes 
an activity “risky?”  
The website’s COVID-19 Coronavirus Data Dashbox is updated daily. See link below. 
https://informationisbeautiful.net/visualizations/covid-19-coronavirus-infographic-datapack/ 

Unfortunately, many faulty claims and graphs have also been created and disseminated. 
The following sources provide material for a mini-unit on misleading statistics related to 
the coronavirus: 
o Harvard Business Review: “Which Covid-19 Data Can You Trust?” 

https://hbr.org/2020/05/which-covid-19-data-can-you-trust 
o Quartz: “How bad Covid-19 data visualizations mislead the public” 

https://qz.com/1872980/how-bad-covid-19-data-visualizations-mislead-the-public/ 

0.1x
0.1

800,000,000
0.1
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o Vox: “Georgia’s Covid-19 cases aren’t declining as quickly as initial data suggested 
they were” https://www.vox.com/covid-19-coronavirus-us-response-
trump/2020/5/18/21262265/georgia-covid-19-cases-declining-reopening 

Historical Notes: Severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2) is the 
strain of coronavirus that causes coronavirus disease 2019 — commonly known as 
COVID-19.  
On January 30, 2020, the World Health Organization (WHO) declared the outbreak a 
Public Health Emergency of International Concern (PHEIC). The WHO defines this as 
“an extraordinary event which is determined to constitute a public health risk to other 
States through the international spread of disease and to potentially require a coordinated 
international response.” 
On March 11, 2020, the WHO declared the outbreak to be a pandemic. A pandemic 
disease is a disease that engulfs a wide geographical area (such as multiple continents or 
worldwide) that affects a large proportion of the population. The term epidemic also 
refers to the spread of an infectious disease among a population. The difference between 
the terms is that pandemic is used to indicate a far larger geographical region and a far 
greater number of people affected than an epidemic. 
Prior to COVID-19, the previous worst pandemic was the 1918 flu pandemic, also known 
as the Spanish flu. That pandemic extended from February 1918 through 1920. About 
500 million people were infected, representing about one-third of the world’s population. 
It is estimated that at least 20 million people died from that flu (including about 675,000 
Americans) — with an upward estimate of 50 million or more worldwide. It is unlikely 
that the Spanish flu originated in Spain. Rather, Spain — a neutral country during World 
War I — was probably the first country to extensively report on the flu’s devastating 
effects. Many of the other affected countries suppressed news coverage of the pandemic 
to focus on the war and to avoid a subject that could adversely impact morale. 
On December 8, 2020 — just 1 week and 1 day after the first reported COVID-19 case, 
90-year-old Margaret Keenam of the UK became the first person in the world (outside of 
a clinical trial) to receive the Pfizer COVID vaccine. As of October 2021, more than  
6.3 billion COVID-19 vaccine doses have been administered. (Many people received two 
or three of those 6.3 billion doses.) 

“Science is telling us that we can do phenomenal things if 
we put our minds and resources to it.” 

“I believe I have a personal responsibility to make a positive 
impact on society.” 

“There’s more than one way to get to the goal that you want 
to get to, but once you compromise your own principles, 
then you’re lost. You’re really lost.” 

—Dr. Anthony Fauci, American physician  
and immunologist; Director of the  

National Institute of Allergy and  
Infectious Diseases (since 1984) 

Dr. Anthony Fauci with President 
George W. Bush, upon receiving the 
National Medal of Science in 2007. 
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