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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.

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.

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.

The ActiveMath Team

Copyright

© 2021 by ActiveMath®, Inc.
All rights reserved.
www.ActiveMath.com
This product is sold to individual teachers/educators.
Each teacher/eductor is required to purchase his/her
own puzzles. Teachers/educators may not transfer the
puzzles to other teachers/educators.
Permission is granted to reproduce or transmit
the puzzles on the condition that the material be
reproduced or transmitted only for classroom use and
be provided to students or families without charge by
the individual teacher/educator who is the purchaser.
Duplication of the material by any means for any other
purpose is strictly prohibited without permission in
writing from the publisher.
Send all inquiries to:
ActiveMath, Inc.
2720 Dundee Road, PMB 146
Northbrook, IL 60062
Activemath39@yahoo.com
(847) 722–8690

Credits

IMAGES: The source of all photos is Wikipedia:
The Free Encyclopedia.
COVER DESIGN: Angie Seltzer
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October 20: Birthday of Kamala Harris

Mystery Year
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Use the clues on the next page to find the Mystery Year.
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October 20 CLUES

October 20th Math History-Mystery Puzzles
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October 20: Birthday of Kamala Harris, V.P. of the U.S.
October 20 of the Mystery Year is the birthday of
Kamala Harris, American lawyer, author, and as of
1–20–2021, Vice President of the United States.
With this latest position, Harris has achieved several
firsts: first female vice president (the highest-ranking
female elected official), first African American vice
president, and the first Asian American vice president.
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Kamala Harris’ prior political positions include District
Attorney of San Francisco, Attorney General of
California, and U.S. Senator from California.

Kamala Harris

Use these clues to find the Mystery Year:

IE

¡ Harris has advocated for a clear pathway to citizenship for undocumented immigrants.
Approximately 13.6% of the 331.4 million people in the U.S. are immigrants.
What is the approximate population of immigrants in the U.S.?
The digit in the ten-millions place of that number is the ones digit of the
Mystery Year.
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¡ When Kamala Harris was elected to the office of U.S. Senator (California), her term
began in January of 2017 with the 155th U.S. Congress. California, the most populated
state in the union, had an approximate population of 39.34 million in 2017, and 39.54
million in 2020.
What is the percent of growth (change) in population growth over that time
period? Round to the nearest thousandth of a percent.

The digit in the thousandths place of that percent is the tens digit of the
Mystery Year.
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¡ One of the several books Harris has written is a children’s book, titled Superheroes Are
Everywhere (2019). In the book, Harris points out that superheroes are all around us, and
she considers her mother, Shyamala Gopalan, as one of them. Harris has fond memories
of cooking with her mother, an immigrant from India.
In a recipe for a native Indian soup, mulligatawny soup, one of the ingredients

called for is 1

1
2

teaspoons (tsp) cumin per pot of soup that makes 6 servings.

How much cumin is needed to make 36 servings?
The above answer is the hundreds digit of the Mystery Year.

¡ Kamala’s mother, Shyamala Gopalan, was born on December 7, 1938.
Gopalan was 25 years old when she earned her Ph.D. Kamala Harris was
born within a year after Gopalan earned her Ph.D.

Thousands

Hundreds
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How to Use
Math History-Mystery Puzzles
Warm-up Activities for Middle School
Each puzzle begins with historical information about a particular person or event. The topics
selected reflect the diverse nature of our society. Students use the clues that follow to determine
the Mystery Year when the event occurred. In some cases, data needed to solve a clue is
contained within the historical information. This reinforces what students experience in the real
world: The data needed to solve a problem may not all appear in the same place.
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The math content of the warm-ups is based on a spiral review of skills. During the early months
of the school year, they provide important math review skills drawn from Grades 5 and 6. As the
year progresses, the skills advance to those of Grades 6 and 7 — with an abundance of real-world
connections related to the contexts of the events. Towards the end of the school year, math skills
from Grade 8 are included that can also be handled intuitively by students in earlier grades. It
should be noted that many high-school teachers are using the puzzles with success to provide
students with important skills review in context.
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Students focus on a number of different math skills and concepts in the same warm-up. The spiral
review is intended to help students keep their skills sharp. Also, the clues are intended to provide
day-to-day mathematical variety. So, while students may be studying in unit, on, say, percent, they
may be solving clues that review fractions or measurement.
Each clue produces a digit of the Mystery Year. As the clue is solved, students record the digit
in the box to the right of the clue and into the place-value chart for the Mystery Year at the bottom
of the first page of the puzzle. The final clue with each puzzle provides a “check” for
determining the correct Mystery Year.
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Provided with each puzzle are extensive Teacher Notes with Sample Solution Strategies that
include valuable teacher information that address the following:
Ø The specific Common Core State Standards for Mathematical Content that are
addressed in the clues. When a clue employs skills that are not directly addressed by a
Standard for Mathematical Content, one or more Standards for Mathematical Practice
are cited.
Ø Step-by-step solutions designed so thoroughly that parents working with students at
home are equipped to help their child. Alternative solution strategies are detailed to
illustrate various paths to the solution.
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Ø Math Notes that provide additional mathematical background for the teacher. This
includes various pedagogical insights that include an analysis of related common student
misconceptions with intervention suggestions.
Ø Extensions that allow advanced students to take the content to the next level.
Ø Multicultural Notes to bring to light the contributions from various cultures related to the
discovery / development of the content of the puzzle.

Ø Historical Notes to provide further context for the theme of the puzzle. Often these notes
delve into social justice issues related to the theme of the puzzle. Included are links to
video clips and uplifting quotes.
Even though we do not provide a separate puzzle for each day of a given week, we view the
puzzles as being daily puzzles because of the extensive activities and extensions that are
provided with the Teacher Notes that may be used during the other days of the week.

To download a FREE, more extensive document describing How to Use the puzzles, go to
https://www.teacherspayteachers.com/Product/FREE-How-to-Use-Math-History-Mystery-Puzzles-for-MiddleSchool-manual-7037642
© ActiveMath®, Inc., 2021
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Teacher Notes and Sample Solution Strategies for October 20
October 20: Birthday of Kamala Harris, Vice President of the United States
CCSS: 6.RP.3.c, 7.RP.3, 5.NF.6, MP6 (Attend to Precision).
Mystery Year: 1964
¡ To determine 13.6% of 331.4 million (the U.S. population based on the 2020 census),
students could first express 13.6% in its equivalent decimal form, 0.136, and then
multiply by 331.4 million:
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13.6% ´ 331,400,000 = 0.136 ´ 331,400,000 = 45,070,400
So, there are about 45,070,400 immigrants in the United States. Because the digit in
the ten-millions place of 45,070,400 is 4, the ones digit of the Mystery Year is 4.
Extension: You may want to refer to data as provided on the U. S. Census Bureau
site < https://www.census.gov/quickfacts/fact/table/US/PST045219 > or on
< https://en.wikipedia.org/wiki/Demographics_of_the_United_States > and extend this clue to
have students research relevant facts and make up several percent problems. Have
students exchange their problems based on the data to a partner to work out, discuss,
and share with the whole class. Example problem:
Based on Census Bureau projections, the U.S. population is expected to be
417 million in 2060. What is the percent increase from the 2020 U.S. population
to that projection?
Solution: The increase in population from 2020 to 2060 is expected to be
417 million – 331.4 million = 85.6 million. 85.6 ÷ 331.4 » 0.258, so the U.S.
population is expected to increase by about 26% from 2020 to 2060.
¡ California had an approximate population of 39.34 million in 2017, and 39.54 million
in 2020 (based on the 2020 census). To calculate the percent of growth (change)
over this time period, students should consider this ratio:
Change (difference) in the population from 2017 to 2020
the 2017 (base) population
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39.54 million – 39.34 million
0.2 million
200,000
=
=
=
39.54 million
39.54 million
39,540,000
20
» 0.005058, or about 0.5058%.
3,954

Rounded to the nearest thousandth of a percent, the percent population growth in
California from 2017 to 2020 was about 0.506%. The digit in the thousandths place of
0.506% is 6, so the tens digit of the Mystery Year is 6.
Math Note: Watch for students who have the following common misconceptions or
make the following errors related to percent of change problems:
o Understanding and interpreting what change is and how to determine the change
o Understanding that change can be negative. For example, when a population
experiences a negative percent of change, it implies the population is declining
over time
o Understanding that the denominator in the percent of change calculation is the
original (or, beginning amount).
o Understanding that the difference between 39.54 million and 39.34 million is
0.2 million — and that 0.2 million is equal to 200,000.

©ActiveMath®, Inc., 2021
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Extension: Again, referring to the data sources noted above under the first clue, you
may want to have students find relevant data from the 2010 census and compare it to
the 2020 census (or the most recent year available) — and then calculate the percent
of change. Ask: Does the percent change represent a growth or a decline over this
time period? How do you know??
¡ Students may solve this clue using reasoning or a proportion.

o Solve by Reasoning:
One recipe of this soup make 6 servings. There are 6 groups of 6 servings in
36 servings. Therefore, the amount of cumin will need to be 6 times as much
1
2

6´1

1
2

is 1 group of 6 and another

1
2

W

as needed in one recipe, or 6 ´ 1 . Students may then reason that

of 6, or 3. So, 6 + 3, or 9 teaspoons, of

cumin is needed to make 36 servings of this soup.
Therefore, the hundreds digit of the Mystery Year is 9.
o Solve Proportionately:

1
2

tsp cumin. Let x stand for the

IE

One recipe makes 6 servings and requires 1

number of teaspoons of cumin needed for 36 servings.
6 servings
36 servings
=
1
x tsp cumin
1 tsp cumin
2
1
2

´ 36

Cross multiply.

EV

6x = 1

Set up a proportion.

6x = 54

Multiply: 1

1
2

´ 36 =

3
2

´ 36 = 54
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x=9
Divide each side by 6.
Because 9 teaspoons of cumin are needed to make 36 servings of this soup, the
hundreds digit of the Mystery Year is 9.
Cultural Extension: You may use this opportunity to extend the conversation in your
classes to include a culturally-relevant discussion of ethnic/native dishes that students
prepare or partake of within their own families. For example, this author grew up in the
deep South, where a traditional meal for New Year’s Day to “bring good luck” is ham,
black-eye peas, and collard greens, sometimes eaten separately, and sometimes as a
mixture in a soup.

¡ Shyamala Gopalan was born on 12/7/1938. She would have turned 25 years old, then,
on 12/7/1963. For Harris to be born within a year after her mother received her Ph.D.
at the age of 25, Harris would have to have been born in October of the following
year, or in 1964. The digits in the Mystery Year determined so far are __ 9 6 4, so this
confirms the Mystery Year is 1964.

Inaugural Date Extensions: The following activity can be offered to extend the
conversation about Kamala Harris’ day in history on 1/20/2021.
Ø Pose this “hook” prior to sharing any information below: Consider this statement:
Madam Vice President Harris, this inauguration date,
1–20–2021, signifies monumental importance to all of Americans.
Then pose this question for students to think about and share:
What does the word madam and the date 1–20–2021 have in common?

©ActiveMath®, Inc., 2021
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Questions

Answers

22 total
(1) 4-digit palindrome: 1–2–21
(19) 5-digit palindromes: 1–20–21*,
1–21–21, 1–22–21, 1–23–21, 1–24–21,
1–25–21, 1–26–21, 1–27–21, 1–28–21,
1–29–21, then 12–1–21, 12–2–21,
12–3–21, 12–4–21, 12–5–21, 12–6–21,
12–7–21, 12–8–21, 12–9–21
Note the consecutive dates in January and
December.
(2) 6-digit palindromes: 12–11–21 and
12–22–21

EV
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1. How many palindromic dates can you
find for the year 2021? List them.
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Sample answer: Each is an example of a palindrome!
Ø Provide the following background information on palindromes:
o According to Merriam-Webster, a palindrome is a number, word, or verse that
reads the same forward and backward. It stems from the Greek, palindromes,
meaning “running back again.” The following well-known palindromic phrase
(excluding punctuation), is often mistakenly attributed to President Theodore
Roosevelt: “A man, a plan, a canal…Panama!” (The author of that phrase is
Leigh Mercer, Notes and Queries, November 13, 1948.)
o In the United States, January 20, 2021 holds special meaning, not just historically,
but also mathematically. This date represents a rare 7-digit palindrome, when
considered in the form, 1–20–2021. However, this date notation is not a naming
convention used around the globe. In the UK, for example, the day number
precedes the month (as in 20–1–2021).
Ø Pose the following questions for students to investigate, working with a partner or
team, and to share with the whole class:

*1–20–21 can also be considered a 7-digit
palindrome, expressed as 1–20–2021.
In about 1,000 years, on January 20, 3021!

3. There are only two years in each century
that have 22 palindromic dates. What
years are they?

Years ending in 11 or 21

4. In the 21st millennium (1–1–2001 through
12–31–3000), there are 60 palindromic
dates in the UK. Name one. (Reminder:
The naming convention for dates in the
UK, with the day number preceding the
month number.)

The first was on February 10, 2001
(10–02–2001); the last one will be on
December 29, 2192 (29–12–2192).

5. It’s rare for a date to be a palindrome in
both the US and the UK on the same date.
When is the next time this will happen?

March 3, 3030
03.03.3030

6. Can you think of other palindromic words
or names? Can you make up a
palindromic verse or phrase? Explore
some!

Sample responses:
Ø racecar, civic, kayak
Ø Was it a car or a cat I saw?
Ø Never odd or even
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2. When will the next Inauguration Day be
on a palindromic date?

©ActiveMath®, Inc., 2021
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Historical Notes: Kamala Harris was born in Oakland, CA, on October 20, 1964, to
immigrant parents, Donald Harris (Jamaica) and Shyamala Gopalan (India). Harris has
one younger sister, Maya. Donald Harris is a Stanford University professor emeritus of
economics. Shyamala Gopalan was a biologist whose work on the progesterone receptor
gene helped advance breast cancer research. She passed away on February 11, 2009.
Maya Harris remains a close confidant to her sister, Kamala, and served as her campaign
manager during Kamala’s run for the presidency. She continues to serve as Harris’
political advisor. Kamala Harris is married to Doug Emhoff, who has two children from a
prior marriage.
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Video (6:44): Kamala Harris: The first madam vice president’s history of breaking
barriers: https://www.youtube.com/watch?v=TFcdEF2jmyQ
Video (1:24): Kamala Harris Taking the Oath of Office:
https://www.youtube.com/watch?v=iZPW4nN-Rrw&feature=youtu.be
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Video clip (2:08): Kamala Harris reading her book, Superheroes Are Everywhere, to a
class: https://www.youtube.com/watch?v=oB9n_8HJ0a8
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Kamala Harris,

taking the oath of office for
Vice President of the United States,
January 20, 2021

“Here's the thing: every office I've run for I was the first to win. First
person of color. First woman. First woman of color. Every time.”
“The American dream belongs to all of us.”

PR

“While I may be the first woman in this office, I will not be the
last—because every little girl watching tonight sees that this is a
country of possibilities.”
—Vice President Kamala Harris (1964–)
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