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Thank you for downloading a printable ActiveMath resource and the related digital files!
Your purchase gives you the right to use the resources in certain ways, but the copyright
ownership is not transferred to you. Resources may occasionally be offered by ActiveMath
as freebies, and the same terms of use apply to both purchased and free resources.
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Copyright

➤	Copy the digital file to your computer or digital devices for personal use as an educator.
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➤	Post printable resources within your classroom or tutoring space.

➤	Transfer digital resources to the folders for your students as long as access is limited to
those students only.

EV

➤	Share a cover image for a resource in blog posts, at workshops, or at other professional
development venues provided credit is given along with appropriate links back to the
resource. Provide links to www.activemath.com or to the ActiveMath store at an online
marketplace that is legally distributing ActiveMath resources.

➤	Refer teachers, parents, or other people to the ActiveMath store to obtain the resources
legally.
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Mystery Year

Use the clues on the next page to find the Mystery Year.
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January 6: Attack on the U.S. Capitol Building
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On January 6 of the Mystery Year, a mob of people
stormed the United States Capitol Building in an
attempt to overturn the presidential election
results from a few months earlier. At the time of the
attack, a joint session of Congress was in session to
count the electoral votes that would formalize the
victory of President-elect Joe Biden. This was called an
insurrection because it was a violent attempt to take
control of the government. It was the first time that
the capital of the United States had been attacked in
over 200 years — since the War of 1812.

U.S. Capitol Building
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Presidential elections are determined by electoral votes. Each state
is awarded electoral votes based on its population. So, for the election
discussed above, California had 55 electoral votes — while Hawaii
had only 3. There are 538 total electoral votes in all. To be elected
president, a candidate must receive a majority of those 538 votes.

Use the clues to find the Mystery Year:

1. About 800 people breached the U.S. Capitol Building. The ratio of those who
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attended a rally to protest the election results outside the U.S. Capitol to those who
breached the building was about 12.5 to 1. How many people attended that rally?
The digit in the ten-thousands place of the number is the ones digit of the
Mystery Year.

2. In the election discussed above, Joe Biden received 56.877% of the electoral votes.
Donald Trump received the rest of them. How many electoral votes did Donald
Trump receive? Round calculations to the nearest electoral vote.
The digit in the ones place of the number of electoral votes Donald Trump
received is the tens digit of the Mystery Year.
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3. To find the year when the original U.S. Capitol was completed, solve this equation:
x
– (–555) = 755
9

The digit in the tens place in the value of x is the hundreds digit of the
Mystery Year.

4. Use this clue as a check on the other clues: At the time this puzzle was written,
684 people had been charged with federal crimes for the attack on the U.S. Capitol.
The sum of the digits in the greatest prime factor of 684 is twice as great as
the sum of the digits in the Mystery Year.

Thousands

Photo Credit:
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How to Use Math History-Mystery Puzzles
Warm-up Activities for Middle School
OVERVIEW
These puzzles connect mathematics to other disciplines, inspirational individuals, historical &
current events, social justice issues, and pop culture — to reflect the diverse nature of our society.
Each puzzle has brief information and questions about a specific day in history.
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Mystery Year Each puzzle begins with the critical reading of a passage of historical
information about a particular person or event in a Mystery Year. Students use math
clues to determine the year when the event occurred. Each clue produces a digit of
the Mystery Year, and the final clue provides a check on the other clues.
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Bellringers The puzzles are ideal for warm-ups, sponge activities, skills-review/test
prep, enrichment/challenge activities, mini-lessons –– and even as activities for use
with math clubs.
Test Prep The math content of the warm-ups is based on a daily mixed review of
skills. By revisiting a variety of important skills on a daily basis, students are likely to
keep those skills sharp for the high-stakes tests that they will be taking later in the
year. And the real-world contexts keep students engaged.

Common Core State Standards The skills/concepts addressed in the puzzles
are drawn from the Common Core State Standards for Mathematical Content and
Mathematical Practice from Grades 5–8. Overall, the skills increase in difficulty as the
year progresses. It should be noted that many high-school teachers are using the
puzzles with success to provide students with important skills review in context.
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CCSS

PROFESSIONAL DEVELOPMENT SUPPORT

Provided with each puzzle are extensive Teacher Notes with sample, step-by-step
solutions and scaffolding strategies that include valuable teacher information.
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➤ Step-by-Step Solutions are designed so even beginning teachers will
be well-equipped to help all students. Alternative solution strategies are
detailed to illustrate various paths to the solution.

➤ Math Notes provide additional mathematical background for the teacher.
This includes various pedagogical insights that include an analysis of
related common student misconceptions with intervention suggestions.
➤ Extensions allow advanced students to take the content to the next level.
➤ Multicultural Notes bring to light the contributions from various cultures
related to the discovery/development of the content of the puzzle.
➤ Historical Notes 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.
To download a FREE, more extensive document describing how to use the puzzles,
go to: https://www.teacherspayteachers.com/Product/7037642
©ActiveMath®, Inc., 2021

www.teacherspayteachers.com/Store/Activemath-Mysteries

Teacher Notes and Sample Solution Strategies for January 6
January 6: Attack on the U.S. Capitol Building
CCSS: 6.RP.3.b, MP6 (Attend to Precision), 6.RP.3.c, 7.EE.4a, 4.OA.4.
Mystery Year: 2021
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Notes from the Authors: We discussed among ourselves whether or not to include a
puzzle on the attack on the Capitol because the topic may be viewed as being politically
charged. In the end, we decided to write the puzzle because it represents an important
event in American history — an event that is discussed in the news every day. That said,
we decided to do our best to use language that is as apolitical as possible.
In her October 2021 message, the president of the National Council of Teachers of
Mathematics (NCTM), Trena Wilkerson, discussed the three Rs of mathematics: Rigor,
Relevance, and Responsiveness. In her message she stated, “Students should engage in
rigorous and challenging mathematics that is relevant to their lives and is responsive to
their background experiences, cultures, interests, and knowledge.” To that end, we have
worked hard to achieve the “3 Rs” of mathematics with our puzzles. We especially
embrace Trena Wilkerson’s statement, “Engaging in mathematics through relevant
contexts helps students build meaning for mathematical concepts or processes, see how it
relates to their own lives, and learn to mathematize their world.”
To read President Wilkerson’s NCTM message, go to https://www.nctm.org/News-andCalendar/Messages-from-the-President/Archive/Trena-Wilkerson/Mathematics--with-Rigor,-Relevance,and-Responsiveness/.
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1. Students are given that 800 people breached the U.S. Capitol Building, and that the
ratio of those who attended a rally outside the U.S. Capitol Building to those who
breached the building was 12.5 to 1. Here are two ways to find how many people
attended the rally outside the U.S. Capitol Building:
o Set up and solve a proportion:
Let x = the number of people who attended the rally outside the U.S. Capitol.
12.5
1

=

x
800
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10,000 = x
Cross-multiply
So, the number of people who attended the rally outside the U.S. Capitol Building
was 10,000. The digit in the ten-thousands place of 10,000 is 1, so the ones digit
of the Mystery Year is 1.
o Multiply.
A ratio of 12.5 to 1 of those who attended the rally to those who breached the
building means that there were 12.5 times as many people who attended the rally
as those who breached the building. Thus, the number of people who attended the
rally is 12.5 ´ 800, or 10,000. The digit in the ten-thousands place of 10,000 is 1,
so the ones digit of the Mystery Yea is 1.
Math Note: Some students make the error of reversing the order of the ratio.
Students who make that error will likely end up with a result of 800 ÷ 12.5, or 64.
Ask: If the number of people who breached the Capitol is a subset of the group
outside, which number would you expect to be greater, the number outside or the
number inside? (the number outside). Reinforce the importance of attending to
precision — especially when working with ratios.

©ActiveMath®, Inc., 2022
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Language Arts and Multicultural Notes: The introduction text mentions the “U.S.
Capitol Building” and “the capital of the United States.” Many students confuse
capitol with capital — and understandably so. The word capitol means “a building or
group of buildings where a legislative body meets to perform government functions.”
When the word is capitalized, it refers to the United States Capitol, a building in
Washington, D.C. The word capital means “a city or town that is the official seat of
government.” (Capital has other meanings, including “very important,” “a person’s
wealth,” and “punishable by death.”)
The United States Capitol Building is often called the United States Capitol, The
Capitol, or the Capitol Building.
According to Dictionary.com:
Both capital and capitol are derived from the Latin root caput, meaning “head.”
Capital evolved from the words capitālis, “of the head,” and capitāle, “wealth.”
Capitol comes from Capitōlium, the name of a temple (dedicated to Jupiter, the
Roman equivalent of the Greek god Zeus) that once sat on the smallest of Rome’s
seven hills, Capitoline Hill.
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2. To solve the clue, students need to refer to the introduction text where it is revealed
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that the total number of electoral votes is 538. Here are two ways to solve the clue:
o Find the number of electoral votes Joe Biden received. Then subtract that
number from 538 to determine the number Donald Trump received:
56.877% of 538 = 0.56877 ´ 538 » 305.998
When 305.998 is rounded to the nearest whole number, the result is 306. So,
Joe Biden received 306 electoral votes. Donald Trump received the rest of the
538 electoral votes, so, he received 538 – 306, or 232 electoral votes. The
digit in the ones place of 232 is 2, so the tens digit of the Mystery Year is 2.
o Subtract 56.877% from 100% to determine the percent of the electoral votes
Donald Trump received. Then multiply that result by 538:
100% – 56.877% = 43.123%.
43.123% of 538 = 0.43123 ´ 538 » 232.002
When 232.002 is rounded to the nearest whole number, the result is 232. So,
Donald Trump received 232 electoral votes. The digit in the ones place of 232
is 2, so the tens digit of the Mystery Year is 2.
Math Notes: As discussed in the introduction text, to win a U.S. presidential
election, a candidate must receive a majority of the 538 total electoral votes. This
means that a candidate must receive more than 50% of the 538 total electoral
votes. Ask: At least how many electoral votes must a candidate receive in order to
win the presidency? (50% of 538 = 269, so a candidate must receive at least
269 + 1, or 270 electoral votes to win the presidency.)
Some students confuse the terms majority and plurality. A person who simply
receives more votes than any of the other candidates has received a plurality of
the votes — which is not necessarily the majority of the votes. For example, in
2016, Donald Trump received 62,984,825 popular votes. Hillary Clinton received
65,853,516 popular votes. There were 136,669,237 popular votes cast in all
(including votes for other candidates). So, Donald Trump received about 46% of
the total popular vote; Hilary Clinton received about 48% of the vote. Although
Donald Trump received more than 2.8 million fewer votes than Hillary Clinton,
he won the election because he received 306 electoral votes to Hillary Clinton’s

©ActiveMath®, Inc., 2022
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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 Trump, on the
other hand, earned a majority of the electoral votes — which is what was needed
to be elected president.
Resource Notes: For information on the allocation of the 538 total electoral votes,
check out “Distribution of Electoral Votes” at https://www.archives.gov/electoralcollege/allocation. The November 3 History-Mystery Puzzle delves into the Electoral
College, and into the 2020 presidential election in particular.
x
9
x
9
x
9

W

3. The following steps may be used to solve the equation:
– (–555) = 755
+ 555 = 755

Simplify –(–555): –(–555) = + 555

= 200

Subtract 555 from each side of the equation.
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x = 1,800
Multiply each side of the equation by 9.
Because x = 1,800, the original U.S. Capitol Building was completed in 1800. The
digit in the tens place of 1800 is 0, so the hundreds digit of the Mystery Year is 0.
Math Note: A common student error occurs in working with – (–555) in the
equation. In the process of iscolating the variable, some students do not attend to
precision and add 555 to each side of the equation. This results in

x
9

= 1,310, or
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x = 11,790 — a result that make no sense in the context of the clue. To avoid such a
mistake, encourage students to perform the “extra step” of simplifying – (–555)
before adding or subtracting a number from each side of the equation.
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Historical Notes: Prior to
Washington, D.C. becoming the U.S.
capital city, the U.S. Congress and its
predecessors had met in Philadelphia;
New York City; York and Lancaster,
Pennsylvania; Annapolis, Maryland;
and Princeton, New Jersey. Congress
held its first session in the Capitol
Building in Washington, D.C. on
November 17, 1800.
During August 24 and 25, 1814, in a
The burning down of buildings in Washington, D.C.
raid known as the Burning of
in 1814, as depicted in the 1816 book,
Washington, British forces invaded
The History of England, from the Earliest Periods,
by Paul M. Rapin de Thoyras.
the U.S. capital during the War of
1812. The White House, Treasury, and the Capitol Building were
burned and gutted by the British during the attack. The rebuilding of
the Capitol Building wasn’t completed in its current form until 1868.

4. One way to find the greatest prime factor of 684 is to find the prime factorization of
684 (which is the product of all prime factors of 684):
684 = 2 ´ 2 ´ 3 ´ 3 ´ 19
So, 19 is the greatest prime factor of 684. The sum of the digits in 19 is 10. The digits

©ActiveMath®, Inc., 2022
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of the Mystery Year that have been determined so far are __ 0 2 1. Because 2 is the
only reasonable digit for the thousands digit (the introduction text informed students
that the War of 1812 occurred more than 200 years prior to the attack on the Capitol),
the sum of the digits in the Mystery Year is 5. Because 10 is twice as great as 5, the
Mystery Year of 2021 checks.
Extension: Mention that more than 2,500 years ago, Greek mathematician Euclid
proved that there is an infinite number of prime numbers. Because prime numbers do
not occur in a regular sequence — and because there is no formula to find them —
mathematicians have to search for them. For example, in 1772, Swiss mathematician
Leonhard Euler (pronounced Oiler) showed that the expression x 2 + x + 41 produces
a prime number for each integer value of x from x = 0 through x = 39.
Have students find the 40 prime numbers that are produced by the expression
x 2 + x + 41, using the integers 0 through 39 for x.
Solution: for x = 0, 41; for x = 1, 43; for x = 2, 47; for x = 3, 53; for x = 4, 61; and
for x = 5, 71. Here are the remaining 34 prime numbers that can be generated
from Euler’s expression:
83, 97, 113, 131, 151, 173, 197, 223, 251, 281, 313, 347, 383, 421,
461, 503, 547, 593, 641, 691, 743, 797, 853, 911, 971, 1,033, 1,097,
1,163, 1,231, 1,301, 1,373, 1,447, 1,523, 1,601.
Ask: Are the prime numbers that are generated by Euler’s expression consecutive
prime numbers? Explain. For example, 31 and 37 are consecutive prime
numbers. (No. For example, the following prime numbers are not generated by
the expression: 89, 101, 103,107, 109, 127, 137, and many more.)
Ask: What happens when you replace x with 40 in the expression? (The result is
1,681 — which is not a prime number because its prime factorization is 41 ´ 41.)
Resource Note: For information on prime numbers, and in particular, very large
prime numbers, go to: http://www.utm.edu/research/primes/largest.html.
Math Joke:
Euclid: I have a long way to go before I reach my prime!

Quotes from January 6, 2021
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“To storm the Capitol, to smash windows, to occupy offices, and to threaten the safety of duly
elected officials is not protest. It is insurrection. The world is watching—and like so many other
Americans, I am shocked and saddened that our nation, so long a beacon of light, hope and
democracy, has come to such a dark moment.”
—President-elect Joe Biden
“These are the things and events that happen when a sacred landslide election victory is so
unceremoniously & viciously stripped away from great patriots who have been badly & unfairly
treated for so long. Go home with love & in peace. Remember this day forever!”
—President Donald Trump
“I am in the House Chambers. We have been instructed to lie down on the floor and put on our
gas masks. Chamber security and Capitol Police have their guns drawn as protesters bang on
the front door of the chamber. This is not a protest. This is an attack on America.”
—Representative Dan Kildee, Democrat from Michigan
“This is how election results are disputed in a banana republic — not our democratic republic.
… To those who are disappointed in the results of the election: Our country is more important
than the politics of the moment.”
—Former President George W. Bush
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