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

November 3:  Federal Law Designates Election Day
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November 3: Federal Law Designates Election Day 

The Mystery Year is the year when Congress 
passed a federal law designating the first 
Tuesday following the first Monday in  
November as Election Day. In 2020,  
Election Day was Tuesday, November 3.  

The president of the United States is elected by the 
electoral college. States with large populations 
have more electoral votes than states with smaller  

 
 
 
 
 
 
 
 
 

 
 

populations. For example, for the 2020 presidential election,  
California had 55 electoral votes, Illinois had 20, and Montana had 3. 

The candidate who receives the greatest number of popular votes in 
a state generally gets all of the electoral votes in the state. The 
total number of electoral votes in the United States is 538. To 
be elected president, a candidate must receive a majority (more 
than half) of the electoral votes. 

Use these clues to find the Mystery Year:  

¡ To be elected president in the United States, a candidate must receive  
at least ____ electoral votes. Divide that number by 54.  
The quotient is the ones digit of the Mystery Year.  

¡ At the time of the 2020 Presidential election, it was estimated that the population of 
California was about 39.938 million. In the 2020 presidential election, what was the 
ratio of the number of California residents to 1 California electoral vote?  
The digit in the tens place of that number is the tens digit of the Mystery Year. 

¡ The number of popular votes each candidate received in the 2020 U.S. presidential 
election is shown below. What percent of the total vote did Donald J. Trump receive? 
Round to the nearest hundredth percent. 

     Joe R. Biden: 81,268,924 votes          Donald J. Trump: 74,216,154 votes             
All other candidates combined: 2,898,325 

The digit in the tenths place of the percent is the hundreds digit of the 
Mystery Year. 

¡ In general, based on law, what is the latest date in November when a presidential 
election can take place?  
That date is the hundreds digit of the Mystery Year. The sum of the rest of 
the digits of the Mystery Year is 10. 
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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 3  
 
November 3: Federal Law Designates Election Day 

CCSS: 6.SP.5.c, 5.NBT.6, 7.RP.1, 6.RP.3.c, 7.RP.3, MP2 (Reason Abstractly 
and Quantitatively). 

Mystery Year: 1845 
¡ According to information in the introduction text, a candidate needs to receive a 

majority of the 538 electoral votes in order to be elected president of the United 
States. The term majority means “at least 1 more than half.” Half of 538 is 269. One 
more than that is 270, so a candidate needs at least 270 electoral votes to be elected 
president of the United States. When 270 is divided by 54, the quotient is 5. So, the 
ones digit of the Mystery Year is 5. 

Math Notes: Some students have the misconception of that the majority simply 
means “a large part of the whole” or “the greatest part of the whole” (when there are 
more than two parts). This misconception becomes apparent when students report 
data when there are more than two categories as shown below. 
In reporting the data, some students conclude that “the 
majority of students chose Math as their favorite subject.” 
However, although Math is the mode, it was chosen by just 
10 of the 30 students (or about 33% of them). To be the 
subject that is chosen by the majority, more than 50% of the 
students would have had to have chosen it. However, you 
could report that Math was selected by a plurality of the 
students. The category that receives the most votes — 
without achieving a majority — has obtained a plurality of 
the vote. In some elections, a plurality of the vote is all that 

 

Favorite 
Subject 

 
Freq. 

Reading 
Math 

English 
Science 
Social 
Studies 

7 
10 
7 
4 
2 

is needed. But in a U.S. presidential election, the winner must 
receive a majority of the electoral votes. 

¡ Students learn from the clue that the population of California in 2020 was about 
39.938 million. According to information in the introduction text, California had  
55 electoral votes for the 2020 election. The ratio of residents per electoral vote is a 
unit rate. So, we can solve either of the two proportions below, where  is the ratio 

of California residents to 1 electoral vote: 

                    

With the proportion above on the left, we have 39,938,000 = 55x, so x » 726,145.45. 
With the proportion above on the right, we have 39.94 million = 55x, so  
x » 0.72614545 million. To write that value of x in standard form, we need to move 
the decimal point 6 places to the right: x » 726,145.45. In each case, we can see that 
the number of residents in California who are represented by each electoral vote in 
the 2020 election is about 726,145. The digit in the tens place is 4, so the tens digit of 
the Mystery Year is 4. 

Extension: Ask: Do you think the number of electoral votes assigned to a state is 
directly proportional to the state’s population? Allow for some responses, and then 
say: Let’s explore this ratio with two more states (based on data from the 2020 
presidential election) — and then see if they are all approximately the same: 

x
1

39,938,000
55

 =  x
1

39.938 million
55

 =  
x
1
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Illinois: 2020 Population: 12.66 million; electoral votes: 20 
Wyoming: 2020 Population: 568,000; electoral votes: 3   
o In Illinois, the ratio of residents to electoral votes was 12.66 million ÷ 20, or 

about 633,000 to 1. So, 1 electoral vote represented 633,000 citizens. 
o In Wyoming, the ratio of residents to electoral votes was 568,000 ÷ 3 or about 

189,000 to 1. So, 1 electoral vote represented just 189,000 citizens. 
o As per the second clue, that ratio in California was about 726,145 to 1. 
Note: Based on the 2020 census, both California and Illinois lost a congressional 
district. So, going forward, California now has 54 electoral votes; Illinois has 19. 

Ask students for their thoughts as to why states with small populations, such as 
Wyoming, have fewer residents per electoral vote than larger states, such as 
Illinois or California. (See Historical Notes below.) 
Historical Notes: Each state gets a minimum of 3 electoral votes: 2 electoral votes 
for their 2 U.S. Senators (on their basis of statehood — regardless of their 
population), and 1 electoral vote for each of their members in the U.S. House of 
Representatives (each state has at least 1 U.S. Representative). Because each state 
gets at least three electoral votes — no matter how small the population — the 
number of electoral votes assigned to a state is not directly proportional to the 
population of the state. In larger states, more residents are represented by each 
electoral vote than in smaller states. Thus, in theory, less populated states have greater 
voting power compared to more populated states. (Washington, D.C. has no members 
in Congress, but it is awarded the minimum 3 electoral votes.) 

¡ To find the percent of the total vote Donald J. Trump received in the 2020 U.S. 
presidential election, we need to first find the total number of votes that were cast. So, 
we need to add: 81,268,924 (votes cast for Joe. R. Biden) + 74,216,154 (votes cast for 
Donald J. Trump) + 2,898,325 (votes cast for all other candidates) = 158,383,325.  
One way to find the percent of the vote cast for Donald J. Trump is to divide the 
number of votes he obtained, 74,216,154, by 158,383,325. The result is about 0.46855, 
or 46.86% to the nearest hundredth percent. The digit in the tenths place of 46.86% is 8, 
so the hundreds digit of the Mystery Year is 8. 

Math and Historical Notes: In 2016, when Donald J. Trump won the presidential 
election, he received 62,984,825 votes. Hillary Clinton received 65,853,516 votes. 
There were 136,669,237 votes cast in all. So, Donald J. Trump received about 46% of 
the total vote; Hilary Clinton received about 48% of the vote. Although Donald J. 
Trump received more than 2.8 million fewer popular votes than Hillary Clinton, he 
won the election because he received 306 electoral votes to Hillary Clinton’s 232. 
Although neither candidate won a majority of the popular vote due to the other 
candidates who amassed almost 8 million votes, Hillary Clinton earned a plurality of 
the popular vote with her 48% of the vote. Donald J. Trump, on the other hand, 
earned a majority of the electoral vote. 
2016 marked the fifth time a U.S. president won the election without winning a 
plurality (or majority) of the popular vote. Those presidents are listed below: 

John Quincy Adams (lost by 44,804 votes in 1824) 
Rutherford B. Hayes (lost by 264,292 votes in 1876) 
Benjamin Harrison (lost by 95,713 votes in 1888) 
George W. Bush (lost by 543,816 votes in 2000) 
Donald J. Trump (lost by 2,868,518 votes in 2016) 
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Research Suggestion: Have students research the history of the electoral college — 
analyzing the pros and cons of this system of electing a president.  
Historical Notes: The founding fathers created the electoral college for two main 
reasons: (1) They wanted to create a buffer between the people and the direct election 
of a president. They thought that using electors would ensure the election of qualified 
candidates. (2) As part of a compromise, the founders wanted to give an extra 
advantage to the smaller states to help ensure that their needs would be addressed. In 
short, the founders devised the electoral college as a way to share power between the 
states and the national government.  
The electoral college is a “winner take all” system, whereby the winner in the state 
gets all of the electoral votes for the state. Maine and Nebraska are exceptions. Those 
two states award electoral votes by Congressional district. The winner in a district 
gets 1 electoral vote for that district. The statewide winner gets the 2 electoral votes 
awarded for the 2 Senators. Changing the electoral college system would require a 
constitutional amendment ratified by three-quarters of the states. 

¡ The digits of the Mystery Year that have already been determined are __ 8 4 5. In 
general, the latest possible date in November for a presidential election would be 
when the month begins on a Tuesday. Based on the introduction text derived from 
federal law, Election Day is designated as “the first Tuesday following the first 
Monday in November.” So, if November 1 is a Tuesday, then Election Day would be 
the following Tuesday — November 8. This confirms that the hundreds digit of the 
Mystery Year is 8. This clue also tells us that the sum of the other digits of the 
Mystery Year is 10. This would indicate that the thousands digit is 1 and that the 
Mystery Year is 1845. 

Historical Notes: Before the federal law in 1845, the states were permitted to use their 
discretion as to when to hold elections within a 34-day period prior to the first Wed. in 
December. The 1845 law was designed to consolidate the period of voting. Tuesday was 
selected because during the 1800s most citizens were farmers and lived a long distance 
from polling places. Many people needed 2 days to travel to and from their polling place. 
Weekends were not considered because of religious observances. Wednesday was the 
farmers’ market day. There is currently a movement to make Election Day a federal 
holiday to allow people to vote without taking time away from work.  
Extension Activity: Have students play out a “presidential election” with a partner. Ask 
them to make up a game that has 51 rounds — one for each state plus one for Washington, 
D.C. The game could be as simple as flipping a coin for each round, or you may determine 
the winner by shooting baskets, playing table tennis, or solving math problems. Start with, 
say, Alaska. Because Alaska has 3 electoral votes, whoever wins the round gets all three of 
Alaska’s electoral votes. Continue playing each state; the winner of each round gets all the 
electoral votes for the state being played. Whoever gets a majority of the 538 electoral 
votes wins the “election.” 
Resource Note: Math for Real Kids: Common Core Problems, Applications, and 
Activities for Grades 4–7, by David B. Spangler, includes a 2-page lesson, “Presidential 
Playing Field.” The book is published by Good Year Books and is available from 
ActiveMath:  https://activemath.com/books/#s2 

“Elections belong to the people. It's their decision. If they decide to turn their back 
on the fire and burn their behinds, then they will just have to sit on their blisters.”  

—Abraham Lincoln (1809–1865)  
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