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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.
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February 1 Puzzle

Name

Harriet Tubman, First Black Woman on a U.S. Stamp

W

On February 1 of the Mystery Year, Harriet Tubman (born Araminta
“Minty” Ross) became the first African American woman to be honored on a
U.S. postage stamp. Tubman (1822–1913) was born a slave in Maryland — but
escaped slavery in 1849! She then made at least 13 trips from the
South to the North, guiding more than 70 Black slaves to their freedom
along the Underground Railroad (a network of secret routes and safe
houses). Her leadership earned her the nickname, “Moses of her people.”
During the Civil War, Tubman worked for the Union Army as a cook, nurse,
armed scout, and armed spy.

Harriet Tubman

Use these clues to find the Mystery Year. Show your work.

IE

3. The Biblical Moses delivered the Hebrews to
freedom from their slavery in Egypt. It is
believed Moses died in 1271 BCE. How many
years later was Harriet Tubman born?
Note: BCE (also referred to as BC) denotes years
prior to the Year 1. There was no year 0. So, the
number of years from, say, 5 BCE to the year 1 is
5 years (not 6 years).
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1. The price of Harriet Tubman’s
First-Class stamp is shown. In
2021, the price of a First-Class
stamp was $0.58. How many
times as great was the price of
a First-Class stamp in 2021
than Tubman’s stamp? Show
the answer as a repeating
decimal.

The digit in the millionths place of the
result (without rounding) is the ones digit
of the Mystery Year.
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2. Harriet served as “conductor” on the
Underground Railroad, guiding Black slaves at
night along a 90-mile route to their freedom. If
the entire trip took 9 nights, and if they walked
at an average rate of 1.4 miles per hour, about
how many hours did they walk each night?

The digit in the ones place of the above
answer is the tens digit of the Mystery
Year.
Math History-Mystery Puzzle: February 1

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

4. Use this clue as a check on the other clues:
It took (72 + 42) years after the death of Harriet
Tubman for there to be a Black woman honored
on a U.S. postage stamp.

What is the Mystery Year of the
Harriet Tubman postage stamp?
_______ _______ _______ _______
Thousands Hundreds Tens
Ones
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Name

Answer Key
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Harriet Tubman, First Black Woman on a U.S. Stamp

W

On February 1 of the Mystery Year, Harriet Tubman (born Araminta
“Minty” Ross) became the first African American woman to be honored on a
U.S. postage stamp. Tubman (1822–1913) was born a slave in Maryland — but
escaped slavery in 1849! She then made at least 13 trips from the
South to the North, guiding more than 70 Black slaves to their freedom
along the Underground Railroad (a network of secret routes and safe
houses). Her leadership earned her the nickname, “Moses of her people.”
During the Civil War, Tubman worked for the Union Army as a cook, nurse,
armed scout, and armed spy.

Harriet Tubman

Use these clues to find the Mystery Year. Show your work.

IE

3. The Biblical Moses delivered the Hebrews to
freedom from their slavery in Egypt. It is
believed Moses died in 1271 BCE. How many
years later was Harriet Tubman born?
Note: BCE (also referred to as BC) denotes years
prior to the Year 1. There was no year 0. So, the
number of years from, say, 5 BCE to the year 1 is
5 years (not 6 years).
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1. The price of Harriet Tubman’s
First-Class stamp is shown. In
2021, the price of a First-Class
stamp was $0.58. How many
times as great was the price of
a First-Class stamp in 2021
than Tubman’s stamp? Show
the answer as a repeating
decimal.

_____
SAMPLE: 58 ÷ 13 = 4.461538.

The digit in the millionths place of the
result (without rounding) is the ones digit
of the Mystery Year.

SAMPLE: Think of year 1271 BCE as a negative
number and then subtract –1,271 from 1,822 to
get 3,093. But since there is no year 0, subtract
1 year from 3,093. The answer is 3,092.
The digit in the tens place of the answer is
the hundreds digit of the Mystery Year.

4. Use this clue as a check on the other clues:
It took (72 + 42) years after the death of Harriet
Tubman for there to be a Black woman honored
on a U.S. postage stamp.

SAMPLE: The average distance walked per
night is 90 ÷ 9, or 10. To find the time, use
the formula d = r • t and solve for t.
10 ÷ 1.4 = 7.14 or about 7 hours.

SAMPLE: 72 + 42 = 49 + 16, or 65. Harriet
Tubman passed away in 1913. When 65 is
added to 1913, the result is 1978.
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2. Harriet served as “conductor” on the
Underground Railroad, guiding Black slaves at
night along a 90-mile route to their freedom. If
the entire trip took 9 nights, and if they walked
at an average rate of 1.4 miles per hour, about
how many hours did they walk each night?

The digit in the ones place of the above
answer is the tens digit of the Mystery
Year.
Math History-Mystery Puzzle: February 1

What is the Mystery Year of the
Harriet Tubman postage stamp?

1
9 _______
7 _______
8
_______
_______
Thousands Hundreds Tens
Ones
©2022 ActiveMath®, Inc.

Complete Solutions, Teacher Notes, & Extensions
Harriet Tubman Becomes the First Black Woman on a U.S. Stamp

February 1
Puzzle

Mystery Year: 1978
CCSS: MP6 (Attend to Precision), 5.NBT.7, MP2 (Reason Abstractly and Quantitatively), 6.EE.2.c,
6.NS.6.c, 6.EE.1.

W

Topics: multiplicative comparison with decimals, repeating decimals, distance = rate • time, timeline
skills, and exponents.
Clue 1 Solution In order to perform a multiplicative comparison between 13¢ and $0.58, students must

either convert 13¢ to a decimal portion of a dollar or convert $0.58 to a number of cents (as a whole
number). When $0.58 is converted to cents, the result is 58¢. To find how many times as great 58¢ is
than 13¢, divide: 58 ÷ 13 = 4.461538 . The digit in the millionths place of the repeating decimal is 8, so
the ones digit of the Mystery Year is 8.

IE

Math Notes: You may need to use a decimal place-value chart to help students locate the millionths
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place in 4.461538 .
You may want to mention that a decimal that repeats a pattern of digits indefinitely to the right of the
decimal point is called a repeating decimal. Although students may solve the clue without recognizing
that 58 ÷ 13 produces a repeating decimal, some students may know the rule that if the divisor consists
of one or more prime factors other than 2 or 5, the decimal is repeating. Because 13 is prime, the
decimal expansion for 58 ÷ 13 is repeating. Because different calculators, both scientific and graphing,
display repeating decimals in varying ways, teachers are encouraged to have their students check the
calculator instructions for showing a full repetend.
Students may also use WolframAlpha <https://www.wolframalpha.com/input/?i=9%2F52>
to see the 6-digit repetend in 58 ÷ 13. (The February 2 Math History-Mystery Puzzle on Groundhog Day
goes into more detail on repeating decimals.)
A common misconception is to interpret the phrase “times as great” as meaning “to multiply the two
numbers.” Such students often use a “key word” approach to problem solving — that often leads to
incorrect results. (In this case, they interpret “times” as needing to multiply.) Ask: What does it mean to
say that 58 is a number of times as great as 13? (Sample answer: We are looking for how many 13s
make up 58, or how many times 13 fits into 58.) Ask: The product of 13 and 58 is 754. Does it make
sense that the number of times 13 fits into 55 is 754? (No).
Another common misconception occurs when students do not recognize unlike units and compare the
quantities as if they were like units. Such students may perform the following division: 0.58 ÷ 13 »
0.0446. Ask: Does it make sense that 58¢ is (far less) than one times as much as 13¢? (No). Have
students work in small groups to determine the source of the error.
Historical Note: According to the Inflation Calculator (link below), the purchasing power of $0.13

during the Mystery Year (1978) is $0.55585 in 2021 dollars. So, the increase in the price of a First-Class
U.S. postage stamp from 1978 to 2021 is just slightly more than the inflation rate.
https://www.calculator.net/inflation-calculator.html

Clue 2 Solution To determine the number of hours they walked each night via the Underground Railroad,

students need to find how many miles they walked each night. Because they walked 90 miles over
9 nights, they walked 90 ÷ 9, or an average of 10 miles each night. Students now know the distance
(10 miles), and the rate (1.4 miles per hour). They need to find the time. Students should recall the
Math History-Mystery Puzzle: February 1
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formula, distance = rate ´ time. Expressed with variables, the formula is d = r • t. Replacing the
variables with the given values, yields the following equation:
10 = 1.4t.
Students must now solve the equation.
10 = 1.4t
10
1.4

=

t
1.4

Divide each side of the equation by 1.4 to isolate the variable t.

W

7.14 » t
Perform the division.
So, Harriet Tubman, and the slaves she led, walked about 7 hours each night. The digit in the ones
place is 7, so the tens digit of the Mystery Year is 7.

Math Note: For students who may multiply 10 and 1.4, resulting in 14 hours, you may provide the

IE

following scaffolding:
Make a table: Hours Walked | Distance Walked
Then enter 1, 2, 3, 4, 5, and so on, into the Hours Walked column. Now, based on a walking rate
of 1.4 miles per hour, ask:
How many miles would a person have walked after 1 hour? (1.4 mi). After 2 hours?
(2 • 1.4, or 2.8 mi). After 3 hours? (4.2 mi), and so on.
Students should recognize that the mileage is approaching 10 miles (9.8) for 7 hours walked and exceeds
10 miles for 8 hours walked (11.2). At this point, students should realize that extending the hours column
to 14 hours is not only unnecessary, but also alerts them to their erroneous reasoning.
Historical Notes: When students hear the term “Underground Railroad,” some may first think of some
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sort of subway train system. (Mention that subway trains did not exist until 1863.) Rather, as described
in the introduction text, the Underground Railroad was a network of secret routes and safe houses
(friendly places where the slaves could hide from the slave catchers and others who would do them
harm). The safe houses were spaced about 10 miles apart, generally about one night’s worth of travel
(mostly on foot).
It is believed that Tubman traveled from Maryland to Delaware, and then north to Pennsylvania.
However, although Delaware was a free state, it was dangerous to travel there because of the many slave
catchers in the state. It generally took 1 to 2 weeks for Tubman’s groups to complete the journey. Those
she guided to freedom included her parents and several siblings.
The term “Underground Railroad” also collectively refers to the brave slaves who risked their attempt to
escape, and those who aided them to escape.

Clue 3 Solution BCE refers to the number of years before year 1. So, if Moses died in 1271 BCE, then he

died 1,271 years before the year 1. The number of years from the year 1 to the year 1822 (the year when
Harriet Tubman was born, based in the introduction text) is 1,822 – 1, or 1,821 years. So, the number of
elapsed years from 1271 BCE to the year 1822 is 1,271 + 1,821, or 3,092 years. The digit in the tens place
of 3,092 is 9, so the hundreds digit of the Mystery Year is 9.
Math Notes: A common error that students make is assuming that there was a

year 0. As such, they simply add the two years, 1271 and 1822 to determine the number of years that
elapsed between the two dates. It may be helpful to provide a timeline (modified number line) such as the
one below. Ask: How many years are there from 3 BCE to the year 5? Students can count along the
timeline to determine that there are 3 years from 3 BCE to the year 1. (A common error is concluding
that there are 4 years from 3 BCE to the year 1 because of the assumption of a year 0.) Then they can
count along the timeline to determine that there are 4 years from the year 1 to the year 5. So, there are
Math History-Mystery Puzzle: February 1
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3 + 4, or 7 years from 3 BCE to the year 5. This should convince students that there are 1,271 + 1,822 – 1,
or 3,092 years from 1271 BCE to 1822.
5 BCE

4 BCE

3 BCE

2 BCE

1 BCE

1

2

3

4

5

Students may want to use negative numbers to represent the year 1271 BCE, and then subtract
–1,271 from 1,822. But they must account for the fact that there is no year 0 (by subtracting 1 from
the result):
Using integers to compute the years from 1271 BCE to 1822:

W

1,822 – (–1,271) – 1 = 1,822 + 1,271 – 1 = 3,093 – 1, or 3,092

IE

Historical Notes: BCE stands for “before the common era.” However, the abbreviation that is more
commonly used to denote years before the year 1 is BC, which stands for “before Christ.” In materials
that maintain religious neutrality (such as these puzzles), BCE is used.
To denote years after 1 BCE, the abbreviation CE is used in religious neutrality material. It stands for
“common era.” However, the more common abbreviation that is used is AD. It stands for Anno Domini,
Latin for “in the year of the Lord” (referring to the birth of Jesus Christ). In general, if no abbreviation is
used, it is assumed that the year in question is the year 1 or later. Finally, when CE is used, it appears
after the year (as in 51 CE). However, when AD is used, it appears before the year (as in AD 51). In
general, the abbreviations CE and AD are only used only when there may be confusion with dates prior to
year 1.
Clue 4 Solution 72 + 42 = 49 + 16, or 65. So, it took 65 years from the death of Harriet Tubman to the
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Mystery Year for the United States to issue a stamp that honors a Black woman. Based on the
introduction text, Harriet Tubman passed away in 1913. When 65 is added to 1913, the result is 1978.
The digits of the Mystery Year that have been determined so far are __ 9 7 8. So, the Mystery Year is
confirmed to be 1978.
72 + 42 is one of two ways to express 65 as the sum of two squares. Have students find the other way.
(82 + 12). Then ask students to express 50 as the sum of two squares in two ways. (52 + 52 and 72 + 12)
Historical Notes.

o Harriet Tubman was born in Dorchester County, Maryland. At a young age, she was a house slave.
By age 13 she was working in the field harvesting flax (linseed).
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o The Underground Railroad was formed in the late 1700s and continued until the beginning of the
Civil War in 1861. It mostly ran from the South to northern free states. But destinations also
included British North America, Mexico, Spanish Florida, and overseas. It is estimated that by 1850,
about 100,000 Black slaves gained their freedom via the Underground Railroad. For more
information, go to https://www.ducksters.com/biography/women_leaders/harriet_tubman/undergroundrailroad.php.

o Members of the Underground used terms based on the metaphor of a railway. Some of the terms
included:
• The guides were known as “conductors.” (Harriet Tubman was probably the most well-known of
all the Underground Railroad conductors.)
• The safe houses were called “stations” — who were hidden by “station masters.”
• The escaping slaves were called “passengers,” and each had a “ticket.”
o

There are varying accounts as to how many slaves Tubman led to freedom, and how many trips she
took. The numbers used in this puzzle are based on the “Fact Checks” published by USA Today on
July 21, 2020: https://www.usatoday.com/story/news/factcheck/2020/07/21/fact-check-harriet-tubman-helped-

free-slaves-but-not-many-300/5472914002/
Math History-Mystery Puzzle: February 1
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o Christmas was perhaps the best time of year for slaves to escape. This was because the holiday was
probably the only time of year when enslaved people were allowed an extended break. As such,
enslavers might not miss an escaped slave for a week or more. Also, during this extended break,
enslaved people were often given a “pass” to visit separated family members at a nearby plantation.
Escaped slaves could then use the “pass” as “documentation” during their escape. On Christmas Eve
1854, Harriet Tubman rescued three of her brothers from the plantation where they were
enslaved near Cambridge, Maryland.

issued.

o Watch the trailer (2:47) from the movie Harriet:

W

o The Harriet Tubman stamp was the first stamp in the Post Office’s “Black Heritage Series.” A second
U.S. stamp honoring Harriet Tubman (a 32¢ stamp) was issued in 1995. For information on the first
African Americans on U.S. postage stamps, go to https://www.esperstamps.org/african-american-stamps-

https://www.youtube.com/watch?v=GqoEs4cG6Uw&feature=youtu.be

Watch Harriet Tubman: Soldier of Freedom (16:45): https://www.youtube.com/watch?v=GlT_3SyPwVU

EV

IE

o In 2016, the U.S. Treasury announced that a portrait of Harriet Tubman would appear on the front of
the $20 bill, effective 2020, to coincide with the 100th anniversary of the passage of the19th
Amendment. However, this was stalled in 2019. But in 2021, the Biden administration announced
that it would “speed up” the efforts, stating: “It's important that our notes — our money — reflect
the history and diversity of our country, and Harriet Tubman's image gracing the new $20 note
would certainly reflect that.” The image below is a conceptual prototype of the $20 that features a
portrait of Harriett Tubman.

When Harriet Tubman is depicted on the $20 bill, she will be the only person currently depicted on
U.S. paper currency who is not a president or a founding father. Before that, Martha Washington was
depicted on the $1 silver certificate during the 1880s and 1890s. Before that, Pocahontas was pictured
within a painting on the $20 bill in the 1860s.
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The article at the link below provides information on ongoing efforts to represent other women on
U.S. currency, including Maya Angelou: https://www.artandobject.com/news/maya-angelou-sally-ridejoin-few-women-us-currency

“I was the conductor of the Underground Railroad for eight years, and I can say what most conductors can’t
say — I never ran my train off the track and I never lost a passenger.”
—Harriet Tubman at a suffrage convention, NY, 1896.
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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
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