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Terms of Use
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.

What a purchaser is allowed to do...
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➤	Copy the digital file to your computer or digital devices for personal use as an educator.

➤	Make photocopies for students in your classroom, for your own children, and for students you tutor.
➤	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.

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

What a purchaser is NOT allowed to do...

➤ Claim ownership or authorship of ActiveMath resources.

➤ Remove the copyright line from printed resources.

➤	Share or exchange any portion of the digital or printed files with other teachers, with parents, or with students
who are not in the purchaser’s class.
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➤ Resell your ActiveMath purchase or offer it as a giveaway.

➤	Post the digital files on any non-secure website anywhere on the internet including, but not limited to, sharing
sites, news lists, or shared databases.
Thank you for respecting copyright laws and the hard work of authors. Please abide by the Terms of Use. If you
have questions, please direct them to activemath39@yahoo.com.
Thanks again for choosing an ActiveMath resource.
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February 22 of the Mystery Year marks the birthday of George Washington,
American soldier, stateman, Founding Father, and first President of the
United States. Serving as commander of the Continental Army, Washington
led the Patriot forces to victory in the American Revolutionary War. He
presided at the Constitutional Convention and was instrumental in establishing
the Constitution of the United States.
Washington has been memorialized by monuments, a federal holiday,
geographical locations (including the national capital and the State of
Washington), stamps, and currency. Many scholars and polls rank him among
the greatest U.S. presidents. For his leadership in the formative days of our
country, Washington has been called the "Father of the Nation."

George Washington

Portrait by Gilbert Stuart
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Use these clues to find the Mystery Year. Show your work.
1. The date 2/22/22 falls on a Tuesday. So, 2/22/22
is literally a 2s day!
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Evaluate: (2 • 22)2 • 2

3. A lesser-known fact about George Washington’s
life was his first public service career. At age 17,
he was a land surveyor.
Solve this problem: The number of acres in a
2-mile by 2-mile plot is 2,560 acres. Find the
number of acres in a square plot that measures
3 miles by 3 miles.
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The digit in the product’s ones place is
the ones digit of the Mystery Year.
(because 2 + 1 = 3), they were rewarded with sugar water. The hundreds digit of the answer is the
2. Consider the four statements below. Only one
Theofbees
training
their “test” of hundreds
10 runs, digit of the Mystery Year.
the completed
four people100
is not
tellingruns
the prior
truth.toWho
withisrandom
colors
not telling
the (blue
truth?or yellow) and shapes (squares,4.diamonds,
Use this clue as a check on the other clues:
circles,
or
triangles)
—
with
some
scenarios
that
were
not
part
of the
Solve
the equation below. Round the solution
• George said, I did not chop down the cherry
training.
Amazingly,
the
bees
were
correct
close
to
70%
of
the
time!
to
the
nearest
whole number.
tree!
This study highlights a relationship between brain size and brain
• Martha said, Ben is not telling the truth!
22x
power.During the Civil War, Tubman worked for the Union Army as a
+ 22x = 222
•
Ben
said,
George
is
not
telling
the
truth!
2x
cook, nurse, armed scout, and armed spy.
• Alexander said, Martha is telling the truth!
(1) George (2) Martha (3) Ben (4) Alexander

The answer choice, (1, 2, 3 or 4),
corresponding to the person who is
not telling the truth is the tens digit of
the Mystery Year.
Math History-Mystery Puzzle: February 22

This number, increased by 3, is the sum
of the digits in the Mystery Year.
What is the Mystery Year of George
Washington's birthday?
_______

Thousands

_______ _______ _______

Hundreds

Tens

Ones
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Name

Answer Key
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Birthday of George Washington
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February 22 of the Mystery Year marks the birthday of George Washington,
American soldier, stateman, Founding Father, and first President of the
United States. Serving as commander of the Continental Army, Washington
led the Patriot forces to victory in the American Revolutionary War. He
presided at the Constitutional Convention and was instrumental in establishing
the Constitution of the United States.
Washington has been memorialized by monuments, a federal holiday,
geographical locations (including the national capital and the State of
Washington), stamps, and currency. Many scholars and polls rank him among
the greatest U.S. presidents. For his leadership in the formative days of our
country, Washington has been called the "Father of the Nation."

George Washington

Portrait by Gilbert Stuart
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Use these clues to find the Mystery Year. Show your work.
1. The date 2/22/22 falls on a Tuesday. So, 2/22/22
is literally a 2s day!
Evaluate: (2 • 22)2 • 2
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SAMPLE: First compute 2 • 22 = 44. When
44 is squared, the result is 1,936. When
1,936 is multiplied by 2, the result is 3,872.

3. A lesser-known fact about George Washington’s
life was his first public service career. At age 17,
he was a land surveyor.
Solve this problem: The number of acres in a
2-mile by 2-mile plot is 2,560 acres. Find the
number of acres in a square plot that measures
3 miles by 3 miles. SAMPLE: Write a
proportion and solve for x in acres:
2

2
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9 mi
4 mi
The digit in the product’s ones place is
=
; 4x = 23,040, so x = 5,760.
2,560 acres
x acres
the ones digit of the Mystery Year.
(because 2 + 1 = 3), they were rewarded with sugar water. The hundreds digit of the answer is the
2. Consider the four statements below. Only one
Theofbees
training
their “test” of hundreds
10 runs, digit of the Mystery Year.
the completed
four people100
is not
tellingruns
the prior
truth.toWho
withisrandom
colors
not telling
the (blue
truth?or yellow) and shapes (squares,4.diamonds,
Use this clue as a check on the other clues:
circles,
or
triangles)
—
with
some
scenarios
that
were
not
part
of the
Solve
the equation below. Round the solution
• George said, I did not chop down the cherry
training.
Amazingly,
the
bees
were
correct
close
to
70%
of
the
time!
to
the
nearest
whole number.
tree!
This study highlights a relationship between brain size and brain
• Martha said, Ben is not telling the truth!
22x
power.During the Civil War, Tubman worked for the Union Army as a
+ 22x = 222
•
Ben
said,
George
is
not
telling
the
truth!
2x
cook, nurse, armed scout, and armed spy.
• Alexander said, Martha is telling the truth!
SAMPLE: 11 + 22x = 222, so 22x = 211.
(1) George (2) Martha (3) Ben (4) Alexander
Divide both sides by 22. The answer is
about 9.59, which rounds to 10.
SAMPLE: Assume one statement is true
and check the other statements. If you start
This number, increased by 3, is the sum
with George's statement as true, then Ben's
of the digits in the Mystery Year.
is not true, Martha's is true, and Alexander's
is true. This works! So the answer is (3).
What is the Mystery Year of George
Washington's birthday?
The answer choice, (1, 2, 3 or 4),
corresponding to the person who is
1
7
3
2
not telling the truth is the tens digit of
_______
_______ _______ _______
the Mystery Year.
Thousands Hundreds Tens
Ones
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Complete Solutions, Teacher Notes, & Extensions
Birthday of George Washington, 1st President of the U.S.

February 22
Puzzle

Mystery Year: 1732
CCSS: 6.EE.1, MP1 (Make Sense of Problems and Persevere in Solving Them), MP3 (Construct
Viable Arguments and Critique the Reasoning of Others), 6.RP.2, 7.EE.3.
Topics: evaluate expressions with exponents, logical reasoning (truth table), proportions, multi-step
equations.
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Clue 1 Solution In evaluating the expression (2 • 22) 2 • 2, students should follow the order of

operations and first compute 2 • 22 = 44. When 44 is squared, the result is 1,936. When 1,936 is
multiplied by 2, the result is 3,872. The digit in the ones place of 3,872 is 2, so the ones digit of
the Mystery Year is 2. (Students who first square 22 and then multiply by 2, will ultimately end
up with an incorrect answer of 1,936.)
Math Note: Ask: When will be the next time George Washington’s birthday will be 2/22/22?

IE

(February 22, 2122 — but the date will be on a Sunday, not on a Tuesday.)
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Extension: Have your students engage in an “All 2s Day” Challenge! Pose the following prompts
and allow students to ponder for a few minutes. Then, have students partner with another student
to work on all three prompts for a few minutes, followed by having pairs pair up to compare
expressions. Then have a whole class discussion. Alternatively, you could split the class into three
groups and assign each group one of the prompts. After a set time, you could then jig-saw the
students, having representatives from each group mix and present/defend their expressions.
The power in this extension is in its “low floor, high ceiling” access that it offers. All students can
engage and contribute. There may be “better” expressions but there are no wrong answers! Enjoy!!

Using five 2s and any operators — addition, subtraction, multiplication, division,
exponent of 2 (counts as one of the 2s), and square root — what is the…
Teacher Notes

Ø If students struggle to get started, provide a “carrot.” Ask: I’m
thinking that 22 • 222 is a pretty large number. Can anyone
think of an expression that has a value larger than mine?
Ø If no students come up with the following expressions,
challenge them to arrange them in order, from least to
greatest. Because the listed expressions are already in order
from least to greatest, present them in a different order.
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1. … largest
value you can
represent?

2. … smallest
value you can
represent?

3. … expression
whose value is
closest to 100?

(((2 2 ) 2 ) 2 ) 2

2,2222

22222

22222

22,222

2
22

22

Ø If no students come up with the following expressions,
challenge them to arrange them in order, from greatest to least.
The expressions are currently in order from greatest to least.
2
2,222

2
2222

2
2

2
22

2
2222

2
2

222

2 – 2222

Ø Here are a few “close” ones. Their values are 90, 109, and
about 94.3, respectively.

22 • 22 + 2

Math History-Mystery Puzzle: February 22

222
–2
2

2,222 • 2
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You may want to discuss the calculations of some the given expressions in detail. For example,
(((2 2 ) 2 ) 2 ) 2 = ((4 2 ) 2 ) 2 = (162)2 = 2562 = 65,536. The same result could also be obtained by
applying the Product of Powers Property:
(((2 2 ) 2 ) 2 ) 2 = 22 • 2 • 2 • 2 = 216, or 65,536.
2
22

On the other hand, 22

24

2

16

= 22 = 22 = 265,536 . Similarly,

2

2
22

=

2
2
.
16 =
65,536
2

22
22

Student B: More power to you??

W

is much greater than (((2 2 ) 2 ) 2 ) 2 .
Guess what my teacher said to me after I told her about my discovery?

Joke: Student A: I just figured out that 2

Clue 2 Solution Students are asked to carefully consider the four statements and apply logic to

determine who is the one person not telling the truth. This type of problem solving requires
students to make sense of the problem and persevere in solving it. Then, students need to justify
their reasoning and critique the reasoning of their peers.
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There are many ways students may tackle this clue, including making a “truth” table or simply
just thinking through statements in the form, “Assume that … . Then … .” (Assume that
Martha is telling the truth. Then what conclusions does that lead to?) See the “truth” table
below, with the outcomes when, one-by-one, you assume that each person is telling the truth.
Assume that …

… Alexander is also telling the truth.
… Ben is not telling the truth.
… George is telling the truth.
Result: In this scenario, only one person is not telling the truth — Ben!
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… Martha is
telling the truth.

Then …

… Martha is also telling the truth.
… Ben is not telling the truth.
… George is telling the truth.
Result: In this scenario, only one person is not telling the truth — Ben!

… Ben is telling
the truth.

• George is not telling the truth.
• And, then both Martha and Alexander are not telling the truth.
Result: In this scenario, three people, not one, are not telling the truth.

… George is
telling the truth.

• Ben is not telling the truth.
• And, both Martha and Alexander are telling the truth.
Result: In this scenario, only one person is not telling the truth — Ben!

PR

… Alexander is
telling the truth.

So, because Ben is the one person not telling the truth, the answer choice “(3) Ben” is the
correct choice, and the tens digit of the Mystery Year is 3.

Clue 3 Solution The clue informs students that there are 2,560 acres in a 2-mile by 2-mile square

plot. Students may approach the clue by first determining the unit rate (the number of acres in a
1-mile by 1-mile plot of land), and then multiply by the number of square miles in a 3-mile by 3mile square plot. Another approach to solve the clue is to use a proportion. Both methods are
described below.
o Using a unit rate:
The area of a 2-mile by 2-mile plot of land is 4 square miles. Dividing the 2,560 acres by 4
yields a quotient of 640 acres per square mile. The area of a 3-mile by 3-mile plot of land is 9
square miles. Multiplying 9 with the unit rate, 640 acres per square mile, yields a total
acreage of 5,760.
Math History-Mystery Puzzle: February 22
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o Using a proportion:
Let x be the number of acres in a 3-mile by 3-mile plot of land.
3-mile by 3-mile
2-mile by 2-mile
=
x acres
2,560 acres
9 mi2
4 mi2
=
2,560 acres
x acres

Replace the numerators with the square miles for each plot.

W

4x = 23,040 acres
Cross multiply.
x = 5,760 acres
Divide each side of the equation by 4.
The digit in the hundreds place of 5,760 is 7, so the hundreds digit of the Mystery Year is 7.
Math Notes: A common student error and misconception in converting area units is forgetting

Given:
2 ´ 2 mi2 = 2,560 acres

IE

that area is a 2-dimensional concept. So, the 3 ´ 3 square mile plot of land isn’t just 3 times as
large as a 1 ´ 1 square mile plot, but it is 3 ´ 3, or 9 times as large (because both the length and
the width are 3 times as long in the 3 ´ 3 square mile plot). Watch for students who simply
divide 2,560 acres by 2 (arriving at 1,280 acres for a unit rate), and then multiply by 3 (ending up
with 3,840 acres) — and erroneously infer that the hundreds digit of the Mystery Year is 8.
Should that happen, you may suggest students draw a grid, such as the one below, to represent
the scenario. Then, prompt them to explain their reasoning — which usually results in one of
those “Ah-ha!” moments when they realize the error in their thinking.
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Then,
2,560 acres ÷ 4 mi2 = 640 acres per mi2
(unit rate)
So, 1 ´ 1 mi2 = 640 acres

And, 3 ´ 3 mi2 = 9 • (640 acres) =
5,760 acres

Clue 4 Solution The steps in solving the given multi-step equation are stated below:

PR

22x
+ 22x = 222
2x

11 + 22x = 222
22x = 211
x » 9.6

Simplify the algebraic fraction on the left side.

Subtract 11 from each side of the equation.

Divide each side of the equation by 22.

When 9.6 is rounded to the nearest whole number, the result is 10. When 3 is added to 10, the sum is
13. The digits of the Mystery Year determined so far are __ 7 3 2. The only reasonable digit for the
thousands digit is 1 — which gives a sum of 13 for digits in the Mystery Year. So, the Mystery Year of
1732 is confirmed.

Historical Notes.

A brief timeline, highlighting historical facts, events, and titles held in George Washington’s life, is
provided on the following page.

Math History-Mystery Puzzle: February 22
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o George Washington was born on February 22, 1732, in Popes Creek, Virginia, and died on
December 14, 1799, in Mount Vernon, Virginia. His cause of death was a throat infection.
o Washington’s father died when he was 11 years old. His older brother, Lawrence, helped to
raise him.
o Washington did not receive a formal education (college).
o In his 20s, Washington fought as a soldier in the French and Indian War, returning to
Virginia to work as a farmer.
o In 1759, Washington married Martha Dandridge Custis, a widow with two children, and
settled in Mount Vernon, Virginia. He never had biological children with Martha.
o Washington spoke out against unfair laws and taxes imposed by Great Britain. He was
appointed commander of the Continental Army, leading the Patriot forces to victory in the
American Revolutionary War.
o In 1787, Washington presided over the Constitutional Convention in Philadelphia, PA. From
this meeting, the Constitution of the United States was drafted and signed, which established
a federal government and called for a leader of the country to take office. Washington was
elected the first-ever president of the United States. John Adams received the second most
votes, earning him the vice-presidency position.
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Scene at the Signing of the Constitution
of the United States, by Howard Chandler
Christy, 1940. Washington is the presiding
officer standing at right.
For an interactive version of the painting
(to reveal the names of the participants),
go to:
https://commons.wikimedia.org/wiki/File:Scen
e_at_the_Signing_of_the_Constitution_of_the_
United_States.jpg
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o Washington is the only president to not reside in the White House. It was still under
construction when he left office. He did, however, select the site and architecture.
o Washington established many governmental traditions still being observed today, such as an
annual State of the Union speech.
o Washington is the only president to have a state named after him.
o Two myths about Washington that have been dispelled: Washington’s confession about
chopping down his father’s cherry tree and Washington having wooden teeth. The cherry tree
story was invented by an admirer following Washington’s death to highlight his virtues. And,
while it is true that Washington had dentures, they were made of ivory and gold, among other
such products — but not wood!
o In 1976, as part of commemorations for the U.S. Bicentennial, Washington was
posthumously promoted to the rank of General of the Armies of the United States.

Resource Note: For addiitonal Math History-Mystery Puzzles about U.S. presidents, check out
the October 4 puzzle on Mount Rushmore and the Funday Mystery Year for February, “Math &
Presidents.”
Ø Watch Biography: George Washington – First U. S. President | Mini Bio (4:46):
https://www.youtube.com/embed/hvE9fb--Dig

Ø For more details on Washington’s life and legacy (with embedded videos), check out:
https://www.mountvernon.org/george-washington/george-washington-key-facts/
Math History-Mystery Puzzle: February 22
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Ø For fun facts and highlights of George Washington’s life, check out:
https://kids.nationalgeographic.com/history/article/george-washington

YEAR
2017
1
2
3
4
5

2009
1
2
3
4
8

2000
1
3
2
4
9

IE

Abraham Lincoln
George Washington
Franklin D. Roosevelt
Theodore Roosevelt
Dwight D. Eisenhower

2021
1
2
3
4
5

W

Ø Over the years, many organizations have conducted polls to capture a snapshot in time with
regards to ranking the U.S. presidents from best to worst based on a variety of criteria.
The survey reported below is from the C-SPAN “Presidential Historian Survey 2021.” In the
2021 survey, C-SPAN collected the rankings from 142 historians, professors, and other
professional observers of the presidency based on these 10 criteria: Public Persuasion, Crisis
Leadership, Economic Management, Moral Authority, International Relations,
Administrative Skills, Relations with Congress, Vision / Setting an Agenda, Pursued Equal
Justice for All, and Performance Within Context of Times.
The top 5 presidents based on the 2021 survey are listed below. Rankings from three
previous years are also included.
Overall Rankings: C-SPAN Historians Survey 2021

To access the full report, go to https://www.c-span.org/presidentsurvey2021/?page=overall.
Ø In David Boaz’s 2006 commentary, “The Man Who Would Not Be King”
<https://www.cato.org/commentary/man-who-would-not-be-king>, he writes:
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Give the last word to Washington’s great adversary, King George III. The king asked his
[Washington’s] American painter, Benjamin West, what Washington would do after winning
independence. West replied, “They say he will return to his farm.”
“If he does that,” the incredulous monarch said, “he will be the greatest man in the world.”

“It is better to be alone than in bad company.”
“Worry is the interest paid by those who borrow trouble.”
“I hope I shall possess firmness and virtue enough to maintain what I consider the most
enviable of all titles, the character of an honest man.”
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“Liberty, when it begins to take root, is a plant of rapid growth.”
“Let your heart feel for the afflictions and distress of everyone, and let your hand give in
proportion to your purse.”
—George Washington (1732–1799)

Math History-Mystery Puzzle: February 22
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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 math
clubs. Pages are ready to print or assign digitally to individuals or small groups.
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.

EV

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.

PR

➤ 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., 2022
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