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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.

What a purchaser is allowed to do...

➤ 	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.

➤ 	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.
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➤ 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.
➤ Resell your ActiveMath purchase or offer it as a giveaway.

	
the digital files on any non-secure website anywhere on the internet including, but not limited to, sharing
➤ Post
sites, news lists, or shared databases.
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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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Birthday of Amanda Gorman, American Poet
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March 7 of the Mystery Year is the birthday of Amanda Gorman,
award-winning American poet, activist, and Harvard University
graduate. Gorman received international acclaim on January 20,
2021, when she read her poem, “The Hill We Climb,” at the
inauguration of President Joe Biden and Vice President Kamala Harris.

Gorman, the youngest inaugural poet ever — and first to be named
National Youth Poet Laureate — wrote her poem in the weeks prior to
the inauguration, in the wake of the January 6 siege of the U.S. Capitol.
Her poem is a call for unity and hope for a better America. She also read
her poem, “Chorus of the Captains,” before Super Bowl LV in 2021.

Amanda Gorman

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

She titled her work, “Mathematical Treasure
Hunt.”

This oak tree isn’t your average tree,
It’s an amazing factor tree, you see.
We’ll start with its age, 135,
Here’s a tree to factor how long
it has been alive.
Find the missing digits, if you can,
But ask for the help of every clan.

VI

1. Amanda Gorman’s poem, “The Hill We Climb,”
has 723 words and took her about 5 minutes to
read. How many words per second is this rate?

The product of the digits in Gorman’s
words per second rate is the ones digit of
the Mystery Year.
2. Amanda Gorman’s poem opens with:
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When day comes we ask ourselves, where
can we find light in this never-ending shade?

Her poem closes with:

For there is always light, if only we're
brave enough to see it. If only we're
brave enough to be it.

In the above two quotes, how many words
begin with the letter ‘s,’ ‘l,’, or ‘b’?
Use those frequencies as values of s, l, and b
to evaluate the following expression:
–5.5s + 5.5l – (–3)b

The value of the expression is the tens
digit of the Mystery Year.

3. Jamie Spangler, daughter of one of the authors
of these puzzles, wrote the following poem as
part of an 8th-grade math-writing assignment.
Math History-Mystery Puzzle: March 7

The value of r is the hundreds digit of
the Mystery Year.

4. The following rhyme is about Amanda when she
recited her poem on January 20, 2021. It
provides a clue to help you discover the Mystery
Year: Five times four, and two more, was my
age, upon the stage.

What is the Mystery Year of Amanda
Gorman's birthday?
_______

Thousands

_______ _______ _______

Hundreds

Tens

Ones
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March 7 of the Mystery Year is the birthday of Amanda Gorman,
award-winning American poet, activist, and Harvard University
graduate. Gorman received international acclaim on January 20,
2021, when she read her poem, “The Hill We Climb,” at the
inauguration of President Joe Biden and Vice President Kamala Harris.

Gorman, the youngest inaugural poet ever — and first to be named
National Youth Poet Laureate — wrote her poem in the weeks prior to
the inauguration, in the wake of the January 6 siege of the U.S. Capitol.
Her poem is a call for unity and hope for a better America. She also read
her poem, “Chorus of the Captains,” before Super Bowl LV in 2021.

Amanda Gorman

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

She titled her work, “Mathematical Treasure
Hunt.”

This oak tree isn’t your average tree,
It’s an amazing factor tree, you see.
We’ll start with its age, 135,
Here’s a tree to factor how long
it has been alive.
Find the missing digits, if you can,
But ask for the help of every clan.
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1. Amanda Gorman’s poem, “The Hill We Climb,”
has 723 words and took her about 5 minutes to
read. How many words per second is this rate?
723 words in 5 minutes is 144.6 words
per minute. Divide by 60 to find the
words per second.
144.6 ÷ 60 = 2.41
The product of the digits in Gorman’s
words per second rate is the ones digit of
the Mystery Year. 2 • 4 • 1 = 8

Because 15 ´ 9 = 135, r = 9, and
each square has a value of 3.

2. Amanda Gorman’s poem opens with:
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When day comes we ask ourselves, where
can we find light in this never-ending shade?

Her poem closes with:

For there is always light, if only we're
brave enough to see it. If only we're
brave enough to be it.

In the above two quotes, how many words
begin with the letter ‘s,’ ‘l,’, or ‘b’?
Use those frequencies as values of s, l, and b
to evaluate the following expression:
–5.5s + 5.5l – (–3)b
–5.5(2) + 5.5(2) – (–3)(3) =
–11 + 11 + 9 = 9
The value of the expression is the tens
digit of the Mystery Year.

3. Jamie Spangler, daughter of one of the authors
of these puzzles, wrote the following poem as
part of an 8th-grade math-writing assignment.
Math History-Mystery Puzzle: March 7

The value of r is the hundreds digit of
the Mystery Year.

4. The following rhyme is about Amanda when she
recited her poem on January 20, 2021. It
provides a clue to help you discover the Mystery
Year: Five times four, and two more, was my
age, upon the stage.
5 ´ 4 + 2 = 20 + 2 = 22. So, Amanda Gorman
was 22 years old on January 20, 2021. Amanda
was born on March 7, so subtract 22 from 2020:
2020 – 22 = 1998
What is the Mystery Year of Amanda
Gorman's birthday?

1

_______

Thousands

9

9

8

Hundreds

Tens

Ones

_______ _______ _______

©2022 ActiveMath®, Inc.

Complete Solutions, Teacher Notes, & Extensions
Birthday of Amanda Gorman, National Youth Poet Laureate

March 7
Puzzle

Mystery Year: 1998
CCSS: 6.RP.3.b, 6.SP.5.a, 6.EE.2.c, 7.NS.3, 4.OA.4, MP2 (Model with Mathematics).
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Topics: set up & solve proportions, data collection, evaluate expressions for given values of the
variables, factor trees.
Clue 1 Solution The clue may be solved by setting up and solving a proportion, where x

represents the number of words read in 1 minute. The result must then be divided by 60 to
determine the number of words she read per second. The clue may also be solved by using
dimensional analysis.
Set up and solve a proportion:
x words
723 words
=
1 minute
5 minutes

723 = 5x

Cross multiply.

723
=x
5

Divide each side of the equation by 5.

x = 144.6

Divide.
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So, on average, Amanda Gorman read 144.6 words per minute. To find the number of words she
read per second, divide 144.6 by 60. The quotient, 144.6 ÷ 60, is 2.41. So, she read about 2.41
words per second. The product of 2, 4, and 1 is 8. So, the ones digit of the Mystery Year is 8.
Use dimensional analysis:

1 minute
723 words
=
=
60 seconds
5 minutes
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1 minute
723 words
723 words
=
=
= 2.41 words per second
60 seconds
5 minutes
300 seconds

The product of 2, 4, and 1 is 8. So, the ones digit of the Mystery Year is 8.

Math Note: A common student misconception is to multiply by 60 rather than to divide by 60
when converting the words per minute to seconds per minute. For those students, ask: Suppose
you can walk 300 feet in 1 minute. Which is true: You can walk 1,800 feet in 1 second, or you can

walk 5 feet in 1 second? Explain. (Because 1 second is

1
60

of 1 minute, the person can walk

1
60

of

300 feet, or 5 feet, in 1 second.)

Clue 2 Solution The Amanda Gorman’s poem opens with:

When day comes we ask ourselves, where can we find light in this never-ending shade?
Her poem ends with:
For there is always light, if only we're brave enough to see it.
If only we're brave enough to be it.
The number of words that start with the letter ‘s,’ ‘l,’ or ‘b’ in the two quotes are:
s: 2; l: 2; b: 3
The following expression must now be evaluated where s = 2, l = 2, and b = 3:
–5.5s + 5.5l – (–3)b
–5.5(2) + 5.5(2) – (–3)(3) = –11 + 11 + 9 = 9
Math History-Mystery Puzzle: March 7
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The value of the expression is 9, so the tens digit of the Mystery Year is 9.
Clue 3 Solution Jamie Spangler wrote this poem as part of an 8th-grade math-writing

assignment. She titled her work, “Mathematical Treasure Hunt.”
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This oak tree isn’t your average tree,
It’s an amazing factor tree, you see.
We’ll start with its age, 135,
Here’s a tree to factor how long it has been alive.
Find the missing digits, if you can,
But ask for the help of every clan.

In the factor tree, 135 is broken down into two factors: 15 and a factor symbolized by r.
Because 15 ´ 9 = 135, r = 9, and each square has a value of 3. So, the hundreds digit of
the Mystery Year is 9.
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Resource Note: If you would like to receive a copy of Jamie Spangler’s entire work,
“Mathematical Treasure Hunt,” let us know at activemath39@yahoo.com. It is a 4-page activity
lesson. Back when Jamie was in 8th grade, all students in her school received a “writing in math”
grade on their report card. Her work (that now includes Teacher Notes) is published in Mathematics
Explorations: Detective-Style Activities for the Real World, by David B. Spangler. The book is
published by Good Year Books, a division of Social Studies School Service.
“By writing we find out what we know; what we think. Writing is an extremely efficient
way of gaining access to that knowledge that we cannot explore directly.”
—Frank Smith (1928–2020), psycholinguist and author
Math Notes: A factor tree is a diagram used to express a counting number as the product of its
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prime factors. This is known as the prime factorization of a number. The diagram resembles an
upside-down tree, with the trunk beginning at the top with the original number, and its factors
“branching out” below it. A factor tree always ends with the prime factors of the number.
Have students complete the prime factorization in the factor tree with the clue. (The prime
factorization of 135 is 5 ´ 3 ´ 3 ´ 3.) Now have students make another factor tree for 135 — this
time beginning the factorization with 5 and 27. When they complete the factorization, they
should again conclude that the prime factorization of 135 is 5 ´ 3 ´ 3 ´ 3. Then have students use
factor trees to find the prime factorizations for 36 and 120 by using two different ways for each.
Students should conclude that a given composite number always has the same prime
factorization — no matter how one begins the factorization process.

Extension: In Jamie’s work, “Mathematical Treasure Hunt,” she included a song, “My Factor
Tree.” You may want to sing this song with your students. You may also want students to write
their own lyrics for a song that describes a mathematical procedure.
My Factor Tree
Sung to the tune of “My Bonnie Lies Over the Ocean”
Lyrics by Jamie Spangler (8th-grade student)

My factor tree starts with a number,
I can choose any number I please.
I break it to two of its factors,
And then I continue with ease.

Break down, break down, all the composites you see,
Break down, break down, ’til just primes are left on our tree.
Now let’s try the number 40,
2 is a factor you know.
So we’re left with 20 and 2,
We can still break down 20 — let's go.

Math History-Mystery Puzzle: March 7
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Break down, break down, 20 to 4 and 5,
Break down, the composite 4, the prime factors are 2, 2, 2, and 5.
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Now let's try the number 54,
Which is equal to 27 times 2.
27 is divisible by 9 and 3,
And I'm sure that you know what we'll do.
Break down, the nine to two threes, so our factors are 2, 3, 3, and 3,
Break down, break down, now only primes remain on our tree!
Clue 4 Solution This rhyme is about Amanda when she recited her poem on January 20, 2021. It

provides a clue to help you discover the Mystery Year:
Five times four, and two more, was my age, upon the stage.
5 ´ 4 + 2 = 20 + 2 = 22. Thus, Amanda Gorman was 22 years old on January 20, 2021. Because
Amanda was born on March 7, you have to subtract 22 from 2020 to find the year in which she was
born: 2020 – 22 = 1998. The digits of the Mystery Year found so far are __ 9 9 8. So, it’s confirmed
that the Mystery Year is 1998.
Extensions.

PR
E

VI

o The introduction text includes the Roman numeral LV. Ask: What number is represented by
LV? (55). Have students research the values of the seven symbols that are used in the Roman
numeral system: I (I), V (5), X (10), L (50), C (100), D (500), and M (1,000). Have them also
research the logical structure the Romans used to name every number using combinations of
those seven symbols. Students will learn that when a smaller number follows a number, it is
added to that number. But when a smaller number precedes a number, it is subtracted from
that number. So, VI = 5 + 1, or 6. But XL = 50 – 10, or 40.
Ask students to use Roman numerals to name various years. For example, 2021 = MMXXI.
Amanda Gorman’s birth year, 1998, is MCMXCVIII (written as it is read: one thousand, nine
hundred ninety-eight).
Ask students what they notice about the Super Bowl LV logo. (It looks like LIV — which
would stand for 54.) <https://en.wikipedia.org/wiki/Super_Bowl_LV>
o Consider working with an English teacher to have your students write a math poem that
requires the inclusion of math terms. For suggestions, consider the article, “The Math Poem:
Incorporating Mathematical Terms in Poetry,” by Rod Keller and Doris Davidson, published
in the May 2001 issue (Vol. 94, No. 5) of Mathematics Teacher, published by the National
Council of Teacher of Mathematics (NCTM). You may use the link below to download the
article. NCTM members may download it for free. Nonmembers will need to pay a nominal
fee. https://www.nctm.org/Publications/mathematics-teacher/2001/Vol94/Issue5/The-Math-Poem_Incorporating-Mathematical-Terms-in-Poetry/

o Haiku is a poetic form that is originally from Japan during the 17th century. It is an
unrhymed poem that consists of 17 syllables that are arranged in three lines of 5, 7, and 5
syllables, respectively. For information on math haiku, check out the Math Haiku Project at
https://mathhaikuproject.com/. At the site you will find math haiku submissions for primary
grades, late elementary grades, middle school, and high school. Here’s a math haiku puzzles
that the authors of this puzzle wrote:
Math History clues
rock as a way to learn math
in the world of news.

Math History-Mystery Puzzle: March 7
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Historical Notes.

o Amanda Gorman and her two siblings grew up in Los Angeles, California, raised by a single
mother. Gorman has an auditory-processing issue and, as a child, had a speech impediment.
However, she views these challenges as strengths. In an interview with The Harvard Gazette
in 2018, Gorman states, “I always saw it as a strength because since I was experiencing these
obstacles in terms of my auditory and vocal skills, I became really good at reading and writing.”
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o Gorman graduated cum laude from Harvard University in 2020 with a degree in sociology.
o When she read her poem, “The Hill We Climb,” at the inauguration of President Joe Biden
and Vice-President Kamala Harris on January 20, 2021, she became the country’s first
National Youth Poet Laureate. Following her reading of the poem, her two books, The Hill
We Climb: An Inaugural Poem for the Country (with a forward by Oprah Winfrey), and
Change Sings: A Children’s Anthem (a lyrical picture book), rose to the top of Amazon’s
bestseller list. Both books were published in 2021.
o

On Feb. 7, 2021, Amada became the first poet to read a poem at a Super Bowl. Her poem,
“Chorus of the Captains,” celebrates three honorary captains who took part in the game’s
coin toss: Trimaine Davis (a teacher who helps students get laptops), Suzie Dorner (a nurse
who works with COVID-19 intensive-care patients), and James Martin (a U.S. Marine Corps
vet who works to support veterans). Watch her deliver her poem at
https://www.youtube.com/watch?v=-ejbSCjg2qo&feature=emb_err_woyt.
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o In her Time magazine interview (February 15–22, 2021 issue), Amanda shares with Michelle
Obama, her interviewer, her thoughts about art (poetry), activism, and overcoming
adversities. Obama referred to Gorman as a “symbol of hope” and her reading at the
Inauguration as a “call for unity.” See full article with embedded video (3:45):
https://time.com/5933596/amanda-gorman-michelle-obama-interview/

o Gorman welcomed the new year 2022 (after 2021 — which was a tough year for many
Americans) with an inspiring new poem, “New Day’s Lyric.” The poem speaks of promise,
hope, and unity to come. It ends with:
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It defines us, binds us as one,
Come over, join this day just begun.
For wherever we come together,
We will forever overcome.

o Inspired by such activists as Malala Yousafzai, Gorman focuses her work on issues of
race, oppression, feminism, marginalization, climate crisis, and the African diaspora.
Article with embedded video (5:49) of Amanda Gorman reciting her inaugural poem, “The Hill
We Climb”:
https://www.npr.org/sections/inauguration-day-live-updates/2021/01/20/958743170/poet-amanda-gormanreads-the-hill-we-climb

Article with full transcript of Amanda Gorman’s, “The Hill We Climb”:
https://www.townandcountrymag.com/society/politics/a35279603/amanda-gorman-inauguration-poem-thehill-we-climb-transcript/

“It is impossible to be a mathematician without being a poet in soul.”
—Sophia Kovalevskaya (1850–1891), Russian mathematician and novelist
“Mathematical imagination and imagery, closely linked, provide the vision that allows us
to see the hidden but exquisite structure below the surface.”
—Robert Osserman (1926–2011), American mathematician,
in Poetry of the Universe: A Mathematical Exploration of the Cosmos.
Math History-Mystery Puzzle: March 7
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“Commentators compared her [Amanda Gorman] to famous African American women
poets, who preceded Gorman on the Presidential Inauguration stage. The late Maya
Angelou at President Bill Clinton's 1992 inauguration and Elizabeth Alexander at
President Barack Obama's inauguration in 2008. But the real predecessor of the nation's
first young poet laureate, is the foremother of American poetry, the enslaved teenaged
girl from 18th century Massachusetts, Phillis Wheatley.”
—Manisha Sinha, in “Amanda Gorman’s Success Stirred a Bleak Undercurrent”
(opinion piece in CNN Opinion)
https://www.cnn.com/2021/02/01/opinions/amanda-gorman-summons-phillis-wheatleysinha/index.html
“When day comes, we step out of the shade aflame and unafraid. The new dawn blooms
as we free it. For there is always light. If only we’re brave enough to see it. If only we’re
brave enough to be it.”
—Amanda Gorman, “The Hill We Climb”
“A security guard tailed me on my walk home tonight. He demanded if I lived there
because ‘you look suspicious.’ I showed my keys & buzzed myself into my building. He
left, no apology. This is the reality of black girls: One day you're called an icon, the
next day, a threat.”
—Amanda Gorman, on March 5, 2021
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Amanda Gorman reciting “The Hill We Climb” at the
inauguration of Joe Biden and Kamala Harris,
January 20, 2021

Department of Defense photo by
Navy Petty Officer 1st Class Carlos M. Vazquez II
https://www.flickr.com/photos/thejointstaff/50861220401/
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How to Use Math History-Mystery Puzzles
Warm-up Activities for Middle School
OVERVIEW
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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.
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.

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.

CCSS
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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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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.
➤ 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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