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

November 16: Reserve Banks Open for Business

Mystery Year

Hundreds Tens OnesThousands PREVIE
W



Copyright © 2021 by ActiveMath®, Inc. All rights reserved. November 16th Math History-Mystery Puzzles

November 16 CLUES

PREVIE
W



©ActiveMath®, Inc., 2021   activemath.com   Math History-Mystery Puzzles: November 16 

November 16: Reserve Banks Open for Business 
November 16 of the Mystery Year marks the date 
when the 12 regional Reserve Banks opened for 
business. The 12 banks comprise the Federal 
Reserve System. This system, also known as “the 
Fed,” is the central banking system of the U.S. It 
was founded to provide a safe, flexible, and stable 
monetary and financial institution. 

A primary goal in establishing the Reserve Banks 
was to prevent bank panics (or bank runs) — 
situations where many depositors all at once seek to 
withdraw their money for fear that the bank will 
soon cease to function. Other critical duties are to 
influence monetary and credit conditions in the U.S. 
economy to ensure maximum employment, stable 
prices, and moderate long-term interest rates. 

 

 
 
 
 
 
 
 

 
 
 

 
 

Seal of the United States 
Federal Reserve System. 

This seal appears on all U.S. Federal 
Reserve Notes (paper money) that 
have been redesigned since 1996. 

 
 Use these clues to find the Mystery Year:  

¡ A person 16 years of age or older who does not have a paid job — but who is able to 
work and who is actively looking for work — is defined as an “unemployed” person. 
A person who has a full-time or a part-time job is defined as an “employed” person.    
This formula is used to find the unemployment rate: 

Unemployment Rate =  

Suppose in a town there are 1,500 “unemployed” people and 7,647 “employed” 
people. What is the unemployment rate in that town to the nearest tenth of a percent? 
The digit that is in the tenths place of the percent is the ones digit of the 
Mystery Year. 

¡ The price for a dozen eggs during each year from 2016 through 2020 is given below: 
$1.58       $1.53       $1.63       $1.46       $1.51 

To the nearest penny, how much greater is the mean price than the median price? 
The answer, in pennies, is the tens digit of the Mystery Year. 

¡ Mr. Doe opens a bank account with $18,001 that pays an annual interest rate of 0.6%. 
If all money stays in the account, how much will be in the account after 1 year? 
The digit in the ones place of the answer is the hundreds digit of the 
Mystery Year. 

¡ The sum of the digits in the Mystery Year is the answer to this problem: 
What is 125% of the number of Reserve Banks? 

 
 
 
 

number of "unemployed" people
number of "unemployed" + "employed" people

 ×  100

   
 

         
 Thousands Hundreds Tens  Ones 
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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 November 16 
 
November 16: Reserve Banks Open for Business 

CCSS: 7.RP.3, 6.SP.5.c, MP6 (Attend to Precision). 
Mystery Year: 1914 
The first three clues relate to three key goals of the Federal Reserve System, respectively: 
maximum employment, stable prices, and moderate long-term interest rates. 
¡ To determine the unemployment rate for the town, substitute 1,500 “unemployed” 

people and 7,647 “employed” people into the formula below: 

Unemployment Rate =  

=  =  » 0.163988 ´ 100 » 16.3988 

16.3988 written as a percent is 16.3988%. When 16.3988% is rounded to the nearest 
tenth of a percent, the resulting unemployment rate is 16.4%. The digit in the tenths 
place of 16.4% is 4, so the ones digit of the Mystery Year is 4. 

Math Note: You may want to point out that because the decimal ratio computed in 
the formula, 0.163988, is then multiplied by 100, the product, 16.3988, written as a 
percent is simply 16.3988%. Had the forumula not included the “´ 100,” then the 
decimal point in the decimal ratio would have had to have been moved two places to 
the right when converting it to a percent. 
Financial Literacy Extension: Use this mini-lesson from LumenLearning.com with 
your students. It consists of these three web pages: “Who Counts in Unemployment,” 
“Calculating the Unemployment Rate,” and “Learning by Doing: Calculating the 
Unemployment Rate.” The lesson includes a short video (2:50), circle graphs 
(comparing these three groups of people: those who are “Employed,” those who are 
Unemployed,” and those who are “Out of the Labor Force Distribution of Adult 
Population),” a link to the Bureau of Labor Statistics, Glossaries of terms, and 
several “Try It” problems for students to solve: https://courses.lumenlearning.com/wm-
macroeconomics/chapter/calculating-unemployment/ 

Multicultural Notes: The calculation of percentages has been known as early as 
ancient Egypt and India in the fourth century BCE. The word percent comes from the 
Latin words per centum, meaning “hundred” or “by the hundred.” The Latin phrase 
entered the English language during the 16th century. Eventually, the phrase was 
abbreviated as “per cent.” with the ending period. Ultimately, the period was 
dropped and the two words were merged into one word, “percent”.  
The percent sign evolved by gradual contraction from the Italian term per cento, 
meaning “for a hundred.” The “per” was abbreviated as “p” — and then entirely 
dropped. In 1650, the “cento” was contracted to form this symbol containing two 
circles and a horizontal line segment: . For about the past 120 years, the percent 

symbol has been % (with a diagonal line segment). 
Many countries use the word “cent” in their monetary systems. In the U.S., there are 
100 cents in 1 dollar. Similarly, in many countries, such as the following, the basic 
monetary unit is based on 100 centavos: Argentina, Brazil, Cuba, Dominican 
Republic, El Salvador, Mexico, Nicaragua, Peru, Philippines, and Portugal. 

number of "unemployed" people
number of "unemployed" + "employed" people

 ×  100

1,500
1,500 + 7,647

 ×  100 1,500
9,147

 ×  100

0
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¡ Students are given the following prices for a dozen eggs for the years 2016 through 
2020, respectively: 

$1.58      $1.53      $1.63      $1.46      $1.51 
To find the mean price, add the five prices and divide by 5:  

 =  = $1.542 

To find the median price, arrange the prices in order from greatest to least, or from 
least to greatest. The median price, $1.53, is the price that is in the middle. The 
difference between the mean and median prices is $1.542 – $1.53 = $0.012, or 1¢, to 
the nearest penny. So, the tens digit of the Mystery Year is 1. 

Resource Note: The source for the data used in this clue is “Egg Prices By Year And 
Adjusted for Inflation”: https://www.usinflationcalculator.com/inflation/egg-prices-adjusted-
for-inflation/. 
Financial Literacy Extensions: Adjusting for inflation is what the price of 
something would be if the dollar still had the same value that it had in a different 
year — taking into account the effect of inflation. For example, based on the table at 
the above link, the actual average price for a dozen eggs in 1980 was $0.84. But the 
inflation-adjusted price for a dozen eggs in 1980 — based on 2020 dollars — is 
$2.02. So although the actual price for a dozen eggs increased from $0.84 in 1980 to 
$1.51 in 2020, in inflation-adjusted dollars, a dozen eggs in 2020 was $2.02 – $1.51, 
or $0.52, cheaper in than it was in 1980. 
The Bureau of Labor Statistics (BLS) tracks many food items (in addition to eggs) to 
calculate the overall rate of inflation in the United States. That information is used to 
create the Consumer Price Index (CPI). The Consumer Price Index measures retail 
inflation in the economy by collecting the change in prices of most common goods 
and services used by consumers. The table at the link in the Math Note above reports 
the CPI for eggs from 1980 to 2020. The link shows the calculations for determining 
that the price for a dozen eggs in 1980 based on 2020 dollars is $2.02. The formula 
used in the calculations takes into account the CPI for eggs in 1980 (given in the table 
as 88.6) and the CPI for eggs in 2020 (given in the table as 212.542).  
Have students verify that the $1.62 inflation-adjusted price in 2020 dollars for a 
dozen eggs in 1995 is correct by using the following formula: 

Adjusted Price for Eggs in 1995 Based on 2020 Dollars =  

1995 Egg Price ´  

Solution: Insert the 1995 egg price ($0.92), the 2020 CPI for eggs (212.542) and the 
1995 CPI for eggs (120.5) into the formula: 

$0.92 ´  » $0.92 ´ 1.7638 » $1.62 

Have students make up and solve other problems based on the aforementioned table. 
Another source for problems to create based on the price of goods over the years is 
thepeople history.com at https://www.thepeoplehistory.com/70yearsofpricechange.html. 

¡ The clue informs students that a bank account is opened with $18,001 that pays an 
annual interest rate of 0.6% per year. To calculate the amount of money that will be in 
the account at the end of the year, students need to convert 0.6% to a decimal: 0.6% = 
0.006. Here are two ways students may use to determine the final answer: 
o Multiply to find the amount of interest that will be earned during the year:  

$1.58 +  $1.53 +  $1.63 + $1.46 +  $1.51
5

$7.71
5

2020 CPI for Eggs
1995 CPI for Eggs

212.542
120.5PREVIE
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0.006 ´ $18,001 = $108.006, or $108. Then add $108 to the amount deposited 
(the principal): $108 + $18,001 = $18,109.  

o Recognize that the total in the account after one year is (100 + 0.006)% of original 
deposit. This can be computed as 1.006 ´ 18,001 = 18,109.006. 

The digit in the ones place is 9, so the hundreds digit of the Mystery Year is 9. 
Math Notes: A common student error is treating 0.6% as if it were 6% — and then 
incorrectly using 0.06 as the decimal equivalent. Remind students that percent means 
“parts per 100,” so 0.6% — which is a bit more than half of 1% — means “six tenths 
of ”. This can be computed as 0.6 ´ 0.01 = 0.006. 

Another common student error is to neglect adding the interest to the principal. 
Students who do that would end up with $108 as their final answer — and thus use 8 
as the digit in the hundreds place of the Mystery Year rather than 9. Advise students 
that when solving problems, they need to attend to precision so that they are clear as 
to what they are being asked to solve. 
Some students confuse the spelling of principal with principle. Principal refers to 
someone or something which is “highest in rank or of importance.” To help 
remember the spelling, suggest to students that the principal in their school “is their 
pal.” In financial terms, the principal is “the original amount put into in an investment 
or borrowed in a loan.” Generally, it is the more substantial portion of the money — 
with the interest being the lesser portion. Principle, on the other hand, has to do with 
“a law, rule, belief, or basic truth.” For example, a good person is guided by his/her 
principles. 
Financial Literacy Extension: Have students research and write a report on the 
different types of banks and financial institutions. Their report may address questions 
such as these: 
o What services and products do these institutions offer? 
o What are the benefits to society for using these services and products? 
o How can these institutions help you achieve your future goals? 
o What are the interest rates that the various institutions pay on various types of accounts? Does 

each institution pay the same rate for the same type of deposit? 
o How do banks help us keep our money safe? 
o How much do these institutions charge for loans? Are the loan rates at the various institutions 

greater than the interest they pay on deposits? If so, why do you suppose that is the case? 
o What are the roles of the Federal Reserve System?  
Resource Note: For an extensive Financial Literacy Extension on calculating the 
annual percentage rate on a loan, check out the October 1 Math History-Mystery 
Puzzle (on the Model T car). 

¡ Based on the introduction text, there are 12 Reserve Banks. To find 125% of 12, 
convert 125% to a decimal: 125% = 1.25. Now multiply: 1.25 ´ 12 = 15. So, the sum 
of the digits in the Mystery Year is 15. The digits of the Mystery Year that have been 
determined so far are __ 9 1 4. Because the sum of those digits is 14, and it makes 
sense that the thousands digit is 1, the Mystery Year is confirmed to be 1914. 

Resource Note: Check out the resources at Federal Reserve Education.Org: 
https://www.federalreserveeducation.org/resources/topics/public_personal_finance.cfm 
When you access the site, filter the “Resources by Audience”: K–4, 5–8, 9–12, College, or 
Adult. This will give you access to the many outstanding activities that are posted to the site. 

1
100
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Also, under “About the Fed,” click on “Federal Reserve Centennial.” This will give you access 
to several lessons and PowerPoint slides. All of these materials are FREE! 

The Federal Reserve provides economic literacy materials to help students and the public better understand 
the U.S. economy and the role of the Federal Reserve. Each of the twelve Federal Reserve Banks 
supports this objective through a wide variety of education partnerships, publications, learning tools, and 
student challenge contests. Links to Financial Education resources offered through each of the twelve 
Federal Reserve banks are available through the Personal Financial Education website.  

Þ Watch the “Run on the Bank” scene from the movie Mary Poppins (1:04): 
https://www.youtube.com/watch_popup?v=lfP8__wl-_4 

Þ Watch the “Bank Run” scene from It’s a Wonderful Life (4:01). In the scene, banker George 
Bailey (played by Jimmy Stewart) of Bailey Brothers Building and Loan, explains that all of the 
money is not in the bank’s safe because it has been lent to others in the community to help them make 
important purchases. He pleads that “The money is not here. Well, your money is in Joe’s house … 
and in a hundred others. … You’re lending them the money to build, and they’re going to pay it back 
as best they can.” https://www.youtube.com/watch_popup?v=iPkJH6BT7dM 

Historical Notes 
The 12 regional Reserve Banks with their letter designations are based in Boston (A), New 
York (B), Philadelphia (C), Cleveland (D), Richmond (E), Atlanta (F), Chicago (G), St. 
Louis (H), Minneapolis (I), Kansas City (J), Dallas (K), and San Francisco (L).  
 
 

 

 

 
 
 
 
 
 
 
 
 
 
 
“The opening of these banks marks a new era in the history of business and finance in this country. 
It is believed that they will put an end to the annual anxiety from which the country has suffered 
for the past generation about insufficient money and credit to move the crops each year, and will 
give such stability to the banking business that the extreme fluctuations in interest rates and 
available credits which have characterized banking in the past will be destroyed permanently.”  

—William McAdoo (1863–1941), United States Secretary of the Treasury (1913–1918) 
“It has been my experience that competency in mathematics, both in numerical manipulation and 
in understanding its conceptual foundations, enhances a person’s ability to handle the more 
ambiguous and qualitative relationships that dominate our day-to-day financial decision-
making.   . . .  A  good foundation in math would improve financial literacy and help prevent 
younger people from making poor financial decisions that can take years to overcome.” 

—Alan Greenspan (1926–), Federal Reserve Chairman (1987–2006) 
Financial literacy is “the ability to recognize and understand basic financial concepts and terms as 
well as possess the skills necessary to complete simple financial tasks.”  

—U.S. Department of the Treasury 

The Federal Reserve issues the 
nation’s coin and paper currency. A 
version of the seal of the Federal 
Reserve System appears to left of 
the portrait on the $5-, $10-, $20-, 
$50-, and $100-bills because those 
Federal Reserve Notes were 
redesigned during 1996 or later. 
The seal on the $1- and $2-bills 
show the letter of the bank that 
printed the note (because those 
notes have not been redesigned 
since 1996). 
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