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

December 20: 1st International Human Solidarity Day

Mystery Year
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December 20: 1st International Human Solidarity Day 

December 20 of the Mystery Year marks the first 
International Human Solidarity Day. The day was 
established by the United Nations (UN) — which identified 
the concept of solidarity as a fundamental value that 
should underlie relations between peoples. In particular, 
the day is designed to promote worldwide awareness and 
solidarity in solving international problems of an 
economic, social, cultural, and humanitarian character.    

When the International Human Solidarity Day was 
established, the UN created the World Solidarity Fund. 
Its goal is to eliminate poverty in developing  
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countries — with a focus on the poorest members of their populations. 

Use the information below to solve the first three clues: 
According the 2021 U.S. Poverty Guidelines, a person living in the 48 contiguous states 
whose annual income is $12,880 or less is at the Federal Poverty Level (FPL). The threshold 
for being at the FPL increases by $4,540 for each additional person in the household. So, for a 
family of 3, the FPL threshold is an annual income of $12,880 + $4,540 + $4,540, or $21,960. 
The FPL is used to determine eligibility for some government assistance programs. 

¡ A single person living in Iowa earns $13.75 per hour. The person works 40 hours 
per week for 52 weeks. How much greater is that person’s annual income than the 
Federal Poverty Level? 
The digit in the tens place of the difference is the ones digit of the  
Mystery Year. 

¡ Suppose the person in the above clue is the head of a household consisting of a total 
of 4 people. Also suppose that their annual household income is the same as above. 
What is the difference between that income and the FPL for that family? 
The digit in the tens place of the difference is the tens digit of the  
Mystery Year. 

¡ To be eligible for some government assistance programs, a family may earn up to 
200% of the FPL. What is 200% of the FPL for a family of 3? 
The digits in the ones and tens places of that amount are the hundreds and 
thousands digits, respectively, of the Mystery Year. 

¡ Use this clue as a check on the other clues: 
700 million people in the world live on less than $1.90 per day. The sum of the digits 
in $1.90 is 2.5 times the sum of the digits in the Mystery Year. 
What is the Mystery Year? 
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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 20 
 
December 20: First International Human Solidarity Day 

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

Mystery Year: 2002 
Note: The final 3 pages of this puzzle contains a special Simulation, The Distribution 
of Food in the World. The simulation is designed to help students personally experience 
(in a very small way) the inequitable distribution of food in the world. 
¡ On a yearly basis, a person who works 40 hours per week for 52 weeks, earning 

$13.75 per hour, would earn… 
$13.75 per hour ´ 40 hours per week ´ 52 weeks = 

$550 per week ´ 52 weeks = 
$28,600 per year 

A single person living in one of the 48 contiguous states whose annual income is 
$12,880 or less is at the Federal Poverty Level (FPL). So, the person discussed in the 
clue earned $28,600 – $12,880, or $15,720 above the FPL. The digit in the tens place 
of $15,720 is 2, so the ones digit of the Mystery Year is 2. 

Resource Note: The source of the data used for the 2021 Federal Poverty Levels 
is the Federal Register at https://www.federalregister.gov/documents/2021/02/01/2021-
01969/annual-update-of-the-hhs-poverty-guidelines. 
Historical Notes: You may need to explain to students what is meant by contiguous 
states. By definition, in the United States, contiguous states refers to “all states that 
touch one another without another country or body of water coming between them.” 
So, the only two states of the United States that are not contiguous are Alaska and 
Hawaii. Because the cost of living is greater in those two states than in the other  
48 states, the FPL is greater in those two states, as discussed in the Financial 
Literacy Extension that follows. It should be noted that although the District of 
Columbia is not a state, it is included with the 48 contiguous states. 
You may want to mention that contintental United States is slightly different from 
contiguous United States. Continental U.S. refers to “all states on the North American 
continent.” Because Alaska is on the North American contintent, it is in the 
continental United States. So, of the 50 states, only Hawaii is not part of the 
continental United States. 
Financial Literacy Extension: Pose the following problem to students: 

The Federal Poverty Level (FPL) in Alaska and Hawaii is greater than the FPL in 
the contiguous U.S. because the cost of living is greater in those two states. 
The FPL for a single person in Alaska is $16,090. It is $14,820 in Hawaii. In 
Alaska, the FPL increases by $5,680 for each additional person in the household. 
In Hawaii, it increases by $5,220 for each additional person in the household. 
In a household of 3 in Alaska, one person earns an income. That person works  
40 hours per week for 52 weeks. What is the greatest hourly salary that the person 
could earn in order for the household to be at the Federal Poverty Level? Drop 
all digits to the right of the digit in the hundredths place of the answer. 
Answer the same question for a household of 3 in Hawaii. 
Solutions: In Alaska, the FPL for a family of 3 is $16,090 + $5,680 + $5,680 = 
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$27,450. In one year, the worker works 40 ´ 52, or 2,080 hours. To find the 
hourly rate to earn $27,450 in 2,080 hours, divide the income by the number 
of hours: $27,450 ÷ 2,080 » $13.1971. When all digits to the right of the digit 
in the hundredths place are dropped, the result is $13.19. This is the greatest 
hourly salary that the person could earn to have an annual income at or below 
$27,450 because $13.19 ´ 2,080 hours = $27,435.20. At $13.20 per hour, the 
annual income would be $13.20 ´ 2,080, or $27,456. 
In Hawaii, the FPL for a family of 3 is $14,820 + $5,220 + $5,220 = $25,260. 
Now divide $25,260 by 2,080 hours to find the maximum hourly rate:  
$25,260 ÷ 2,080 » $12.1442. When all digits to the right of the digit in the 
hundredths place are dropped, the result is $12.14. 

¡ On a yearly basis, a person who works 40 hours per week for 52 weeks, earning 
$13.75 per hour, would earn $28,600 per year as described in the solution for the 
above clue. The Federal Poverty Level (FPL) for a household consisting of 4 people 
is $12,880 + $4,540 + $4,540 + $4,540, or $26,500. The difference between $28,600 
and $26,500 is $2,100. The digit in the tens place of $2,100 is 0, so the digit in the 
tens place of the Mystery Year is 0. 

¡ For a family of 3, the FPL threshold is an annual income of $12,880 + $4,540 + 
$4,540, or $21,960 (as given on the puzzle page). Here are a couple ways students 
may find 200% of $21,960: 
o Students may know that 100% of $21,960 is equal to $21,960. So, 200% of 

$21,960 is equal to twice $21,960, or $43,920. 
o Students may know that to convert a percent to a decimal, multiply the percent by 

0.01. This is equivalent to simply moving the decimal point in the percent two 
places to the left. So, 200% = 2.00, or 2. So, 200% of $21,960 = 2 ´ $21,960, or 
$43,920. 

The digits in the ones and tens places of 43,920 are 0 and 2, respectively. So, the digits 
in the hundreds and thousands places of the Mystery Year are 0 and 2, respectively.   

Math Notes: For students who do not understand what the word respectively means, 
mention that it means “in the order given.” Such students may transpose the digits 0 
and 2 in the Mystery Year for the hundreds and thousands digits, respectively — and 
conclude that the Mystery Year is 0202 (rather than 2002). Advise students that after 
solving a problem, they should always ask themselves, “Does my answer make 
sense?” Clearly, the year 0202 makes no sense for the context of this clue. 
Many students have difficulty working with percents that are greater than 100% (or 
are less than 1%). Remind them that percent means “parts per 100,” and the % sign 
after a number means to multiply that number by  or by 0.01. For writing 200% as 

a decimal, common errors include writing it as 0.02, 0.2, 20, 200, or even 20,000. 
Mention that percent is a word just like the word million. So, just as 200 million is 
equal to 200 ´ 1,000,000, 200 percent is equal to 200 ´ , or 200 ´ 0.01. 

Extension: Have students write the percent in each of the following problems as a 
decimal and as a fraction (or mixed number) in simplest form: 
o A student who didn’t study for a test scored just 32% of the available points on 

that test. (0.32; ) 

o The annual percentage paid on a savings account at Bank ABC is just 0.019%. 

1
100

1
100

8
25
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(0.0019; ) 

o The cost to transport a standard large rectangular metal shipping container 
between China and the West Coast of the U.S. surged by 425% from January 
2021 through October 2021. (4.25; 4 ) 

¡ The sum of the digits in $1.90 is 1 + 9 + 0, or 10. The digits of the Mystery Year that 
have been determined are 2 0 0 2. The sum of those digits is 4. To show that 10 is 
equal to 2.5 times 4, students may verify that 10 = 2.5 ´ 4 (which it does), or verify 
that 10 ÷ 2.5 = 4 (which it does). So, the Mystery Year checks. 

Math Note: In solving a problem, students may chose an incorrect operation to use 
when the problem contains a word such as “times” because of their reliance on a “key 
word” approach. They often focus on performing procedures rather than on sense-
making. Instead of focusing on “key words,” students should analyze the quantities 
and relationships between quantities in a problem situation. For the above clue, 
students may erroneously multiply 10 and 2.5, producing the product 25. Have such 
students complete sentence frames, such as those below, to focus on the role division 
plays in problems such as the one in the above clue: 
o 24 ÷ 3 = ____, so ____ ´ 3 = 24. So, 24 is ____ times as great as 3. (8, 8, 8) 
o 33 ÷ 6 = ____, so ____ ´ 6 = 33. So, 33 is ____ times as great as 6. (5.5, 5.5, 5.5) 
o 20 is ____ times as great as 16. (1.25) 
Resource Note: The data used in this clue is from the year 2020. The source for the 
data is Lifewater International, a non-profit organization: < https://lifewater.org/blog/9-
world-poverty-statistics-to-know-today/>. 

Historical Notes: According to the United Nations Millennium Declaration of 
September 18, 2000, solidarity is defined as “one of the fundamental values of 
international relations in the 21st Century, wherein those, who either suffer or benefit 
least deserve help from those who benefit most. Consequently, in the context of 
globalization and the challenge of growing inequality, strengthening of international 
solidarity is indispensable.”  
By resolution 57/265, the General Assembly of the U.N. on December 20, 2002 
established the World Solidarity Fund to encourage solidarity and the spirit of sharing 
to eradicate poverty and promote human and social development in developing countries 
— and in particular, among the poorest segments of their populations. December 20, 
2002 also marked the first International Human Solidarity Day. 
On December 22, 2005, by resolution 60/209, the General Assembly identified solidarity 
as one of the fundamental and universal values that should underlie relations between 
peoples in the 21st century. In that regard, it proclaimed December 20 of each year to be 
International Human Solidarity Day. On this day, the UN encourages new initiatives to 
eradicate poverty — with events held all over the world. The classroom simulation 
discussed on the following page is designed to promote student awareness of this issue. 

Check out “World Hunger: Key Facts and Statistics 2021”: 
https://www.actionagainsthunger.org/world-hunger-facts-statistics 

Watch (3:12) “International Human Solidarity Day 2020 Celebration! United Nations 2020 
— Human Solidarity Day 2020”: https://www.youtube.com/watch_popup?v=ZXdK9hY7B1I 

19
10,000

1
4
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World Humanitarian Day is an international day (observed on August 19 each year) 
designated by the United Nations to recognize humanitarian personnel and those who have 
lost their lives working for humanitarian causes. Watch Beyoncé sing “I Was Here” music 
video (4:32) for United Nations World Humanitarian Day on August 19, 2012: 
https://vimeo.com/50194613 
Þ Resource Note: Beyoncé is the context of the September 4 Math History-Mystery Puzzle. 

“There is no stability without solidarity and no solidarity without stability.” 
—José Manuel Durão Barroso (1956–),  

former President of the European Commission  
“The most important word in the language of the working class is ‘solidarity’.”  

—Harry Bridges (1901–1990), Australian born American union leader 

“When the whole world is silent, even one voice becomes powerful.” 
—Malala Yousafzai (1997–), activist for female education rights,  

co-recipient of a Nobel Peace Prize 

“The first step in the evolution of ethics is a sense of solidarity with other human 
beings.” 

—Albert Schweitzer (1875–1965), humanitarian and philosopher 

Þ The following three pages provide the simulation, “The Distribution of Food in the 
World.”  A key goal of the simulation is for your students to personally experience 
(in a very small way) the inequitable distribution of food in the world. This 
simulation is an adaptation of a similar activity created by the late Hope Martin,  
co-founder of ActiveMath Workshops. 
Materials for Simulation: One cookie (or suitable substitute) per student (to 
represent a one-day supply of all the food a person needs for a healthy diet) 
Answers to the questions on the first page of the simulation are provided on the final 
page. 
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Extension  

Simulation:  
The Distribution of Food in the World 

Of the roughly 7.8 billion people in the world, about 690 million suffer 
each day from hunger. This means about 9% of the people in the world 
are not eating even the least number of daily-recommended calories — 
1,800 — while often not knowing where the next meal will come from. 
And yet, more than 650 million people are considered obese or 
overweight from a daily caloric intake that in some cases is  
6 to 7 times the minimum. 
This simulation is designed to help you personally experience (in a very 
small way) the inequitable distribution of food in the world. 

 
 

  
1. Complete the table to find the total population in the world. Then find the percent of the 

world’s population represented by each region, to the nearest tenth percent.   

Geographic  
Region 

(defined by the United Nations) 

 

Population* 
Percent of the 

World’s Population 
(to the nearest tenth percent) 

Asia  4,641,000,000   

Africa  1,341,000,000  

Europe  747,600,000  

Latin America /  
the Caribbean  654,000,000  

Northern America  368,900,000  

Oceania  42,700,000  

Total Population   

* Based on 2021 Population Estimates from https://www.worldometers.info/world-population/population-by-region/ 

2. Approximately what percent of the world’s population lives in Asia, Africa, 
and Latin America / the Caribbean combined?        

3. Approximately what percent of the world’s population lives in Europe, 
Northern America, and Oceania combined?        

Notes: The United Nations divided the countries in the world into regions for statistical purposes. The countries in the 
“Northern America” region essentially include Bermuda, Canada, Greenland, and the United States of America 
(excluding Hawaii, Puerto Rico, and the U.S. Virgin Islands). Some of the countries in the “Latin America and the 
Caribbean” region are the Bahamas, the U.S. Virgin Islands, Costa Rica, Honduras, Mexico, and all those in South 
America. The “Oceania” region includes Australia, New Zealand, Melanesia, Micronesia, and Polynesia. 
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The Simulation 
Each student receives ONE cookie. This cookie represents a one-day supply of all the food a 
person needs for a healthy diet.  

But don’t eat the cookie!! You might not get to keep it!! 
Ø It is estimated that Asia, Africa, and Latin America / Caribbean have access to only about 
45% of the world’s food as measured by the average daily supply of calories per person per day 
<https://ourworldindata.org/food-per-person>.  

Ø This means that the rest of the world — which represents a much smaller percent of the 
world’s population — has access to about 55% of the world’s food.  

Although the world produces enough food to feed everyone (based on per capita caloric 
availability), factors such as poor food distribution, poverty (inability to pay for food), famine, and 
conflict (war) have caused large portions of the word to suffer from chronic hunger. 
We will now divide the class by geographic region to separate those who live in Asia, Africa, and 
Latin America / Caribbean from those who live in the rest of the world. The food supply (cookies) 
for each group will be based on the 45% / 55% rates of availability of food. 

4 a. How many students are in the class?    

 b. How many students will represent Asia, Africa, and Latin America/Caribbean?    

 c. How many students will represent Europe, Northern America, and Oceania?    

Decide on the students who will represent each group. With cookies in hand, the groups 
now position themselves at either side of the room. In #5 & 6, we will redistribute the 
cookies. 

5 a. Based on 45% of the total number of cookies, how many total cookies will  
the population of Asia, Africa, and Latin America / Caribbean get to keep?    

 b. How many cookies will each person in this group end up with?     

 c. What does this fraction of a cookie represent?         

The cookies in Asia, Africa, and Latin America / Caribbean are now broken 
apart and equally distributed based on the above. The cookies that are not 
kept are given to the people in Europe, Northern America, and Oceania. 

6 a. How many total cookies does the rest of the world now have?      

  b. How many cookies will each person in this group now have?      

7. Reflection  
  Share your overall thoughts on the distribution of food in the world. In particular: 

§ If you lived in the Asia, Africa, or Latin America / Caribbean group, describe how you 
felt when you had to redistribute and give away some of your daily food supply. 

§ If you lived in the Europe, Northern America, or Oceania group, describe how you felt 
when you compared your daily food supply to the supply of those in the other group.  

  

PREVIE
W



©ActiveMath®, Inc., 2021   activemath.com   Math History-Mystery Puzzles: December 20 

Simulation:  
The Distribution of Food in the World 

Answers 
Of the roughly 7.8 billion people in the world, about 690 million suffer 
each day from hunger. This means about 9% of the people in the world 
are not eating even the least number of daily-recommended calories — 
1,800 — while often not knowing where the next meal will come from. 
And yet, more than 650 million people are considered obese or 
overweight from a daily caloric intake that in some cases is  
6 to 7 times the minimum. 
This simulation is designed to help you personally experience (in a very 
small way) the inequitable distribution of food in the world. 

 
 

  
1. Complete the table to find the total population in the world. Then find the percent of the 

world’s population represented by each region, to the nearest tenth percent.   

Geographic  
Region 

(defined by the United Nations) 

 

Population* 
Percent of the 

World’s Population 
(to the nearest tenth percent) 

Asia  4,641,000,000 59.5% 

Africa  1,341,000,000 17.2% 

Europe  747,600,000 9.6% 

Latin America /  
the Caribbean  654,000,000 8.4% 

Northern America  368,900,000 4.7% 

Oceania  42,700,000 0.6% 

Total Population 7,795,200,000  

* Based on 2021 Population Estimates from https://www.worldometers.info/world-population/population-by-region/ 

4. Approximately what percent of the world’s population lives in Asia, Africa,  
and Latin America / the Caribbean combined?        

5. Approximately what percent of the world’s population lives in Europe, 
Northern America, and Oceania combined?        

Notes: The United Nations divided the countries in the world into regions for statistical purposes. The countries in the 
“Northern America” region essentially include Bermuda, Canada, Greenland, and the United States of America 
(excluding Hawaii, Puerto Rico, and the U.S. Virgin Islands). Some of the countries in the “Latin America and the 
Caribbean” region are the Bahamas, the U.S. Virgin Islands, Costa Rica, Honduras, Mexico, and all those in South 
America. The “Oceania” region includes Australia, New Zealand, Melanesia, Micronesia, and Polynesia. 
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