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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...

Copyright

➤	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.
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➤	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.

© 2022 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

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.

COVER DESIGN: Angie Seltzer
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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.

The ActiveMath Team

COVER PHOTO: Lëa-Kim Châteauneuf at Wikipedia,
Creative Commons License (https://en.wikipedia.org/
wiki/Greta_Thunberg#/media/File:Marche_pour_le_
climat_27-09-2019_(Montréal)_14.jpg)
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January 3: Birthday of Greta Thunberg
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Mystery Year

Use the clues on the next page to find the Mystery Year.

Thousands

Hundreds
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January 3: CLUES
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January 3: Birthday of Greta Thunberg
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January 3 of the Mystery Year is the birthday of
Swedish environmental activist, Greta Thunberg.
Despite her youth, Greta has gained international
recognition — passionately speaking in public
forums and to political leaders all over the world
with a call to action to combat climate change
because it is an existential world crisis.
Greta’s career highlights include speaking to world
leaders at the UN Climate Action Summit (2019),
being nominated for a Nobel Peace Prize in 2019 and
in 2020, and being the youngest person ever to be
named Time magazine Person of the Year (2019).
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Use the clues to find the Mystery Year:

Greta Thunberg,

addressing the Climate March,
in Montréal, 2019

1. Since the Industrial Revolution (around 1760), the average global temperature has
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increased by about 1oC. But over the next 75 years, it is expected to increase by 2oC
— even if all countries reduce emissions based on current commitments. What is the
expected the average yearly increase in temperature over the next 75 years?
Round the average yearly increase to the nearest hundredth degree Celsius.
The digit in the hundredths place is the ones digit of the Mystery Year.

2. To promote climate awareness, Greta inspired 4 million people to participate in a
global climate strike on September 20, 2019 — the largest climate demonstration in
history. Which answer choice below is another name for 4 million?
(0) 4 ´ 106 (1) 4 ´ 105 (2) 40,000,000 (3) 4,000,000,000 (4) 4 ´ 10,000 ´ 1,000
The answer choice, (0, 1, 2, 3, or 4), is the tens digit of the Mystery Year.

3. The world emits about 50,000,000,000 metric tons of carbon-dioxide equivalents
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each year. To keep temperatures from rising by more than 0.5oC by the year 2100,
global carbon emissions would have to decrease by 7.6% each year for 10 years.
How many metric tons of carbon emissions would have to be reduced this year?
The digit in the ten-millions place of the number of metric tons that need to
be reduced this year is the hundreds digit of the Mystery Year.

4. If the global temperature increases by 0.5oC, some 350 million people worldwide will
be exposed to drought — with about 120 million people pushed into extreme poverty.
The sum of the digits in the number 350 million is 3 more than the sum of
the digits in the Mystery Year. What is the Mystery Year?

Thousands

Photo Source:
Lëa-Kim Châteauneuf.

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

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

PROFESSIONAL DEVELOPMENT SUPPORT

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

➤ Math Notes provide additional mathematical background for the teacher.
This includes various pedagogical insights that include an analysis of
related common student misconceptions with intervention suggestions.
➤ Extensions allow advanced students to take the content to the next level.
➤ Multicultural Notes bring to light the contributions from various cultures
related to the discovery/development of the content of the puzzle.
➤ Historical Notes provide further context for the theme of the puzzle.
Often these notes delve into social justice issues related to the theme of the
puzzle. Included are links to video clips and uplifting quotes.
To download a FREE, more extensive document describing how to use the puzzles,
go to: https://www.teacherspayteachers.com/Product/7037642
©ActiveMath®, Inc., 2021

www.teacherspayteachers.com/Store/Activemath-Mysteries

Teacher Notes and Sample Solution Strategies for January 3
January 3: Birthday of Greta Thunberg
CCSS: 6.SP.5.c, 6.NS.3, 6.EE.1, MP7 (Look for and Make Use of Structure),
7.RP.3, MP2 (Reason Abstractly and Quantitatively).
Mystery Year: 2003

1. In general, to find the average (mean) for a distribution, divide the total by the

Average Yearly Increase =
o
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number of scores. So, to find the average yearly increase in temperature over the next
75 years, divide the amount of increase (2oC) by the number of years (75):
o
2o C
= 0.02666…, or 0.026 C
75
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When 0.026 C is rounded to the nearest hundredth degree, the result is 0.03oC. The
digit in the hundredths place is 3, so the ones digit of the Mystery Year is 3.
Math Note: To help students gain a sense as to how a 1-degree change in Celsius
compares to a 1-degree change in Fahrenheit, mention that a change of
1 degree Celsius is equivalent to a change of 1.8 degrees Fahrenheit.
Extension: Ask: Based on the data in the clue, how many times as great is the
expected average yearly increase in global temperature over the next 75 years than
what it was from 1760 to the year 2020?
Solution: We need to find the average rate of increase from 1760 to 2020. Then we
need to divide the average obtained in the clue (over the next 75 years) by the
average from 1760 to 2020. The increase in global temperature from 1760 to 2020
was 1oC. From 1760 to 2020, there were 2020 – 1760, or 260 years. So, the
average yearly increase in global temperature over those 260 years was 1 ÷ 260,
or about 0.0038 oC. When 0.0267 oC (average yearly increase over the next
75 years) is divided by 0.0038 oC, the result is 0.0267 oC ÷ 0.0038 oC, or about 7.
(This means that over the next 75 years, our planet is expected to warm at a
yearly rate that is about 7 times as great as the yearly rate during the
previous 260 years!)

2. Answer choice “(0) 4 ´ 106 ” provides a name for 4 million because
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4 ´ 106 = 4 ´ 1,000,000, or 4,000,000.
o Answer choice “(1) 4 ´ 105 ” is incorrect because 4 ´ 105 = 4 ´ 100,000, or
400,000 (four hundred thousand).
o Answer choice “(2) 40,000,000” is incorrect because that quantity is 40 million.
o Answer choice “(3) 4,000,000,000” is incorrect because that quantity is 4 billion.
o Answer choice “(4) 4 ´ 10,000 ´ 1,000” is incorrect because 4 ´ 10,000 ´ 1,000 =
4 ´ 10,000,000, or 40,000,000 (40 million).
So, because answer choice (0) is correct, the tens digit of the Mystery Year is 0.
Math Note: Students who select answer choice “(1) 4 ´ 105 ” may have the
misconception that the standard form for a power of 10 is found by writing
“10 followed by the number of 0s indicated by exponent.” To overcome this
misconception, work with students to complete these equations:
101 = 10
Any number raised to the first power is equal to itself.
2
10 = 10 ´ 10 = 100
103 = 10 ´ 10 ´ 10 = 1,000

©ActiveMath®, Inc., 2022
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104 = 10 ´ 10 ´ 10 ´ 10 = 10,000
Ask: What pattern do you notice for converting a power of 10 from
exponential form to standard form? (The exponent indicates the number of 0s
that are written after 1.) Based on your pattern, what does 100 equal? (1)

3. To find 7.6% of 50,000,000,000, students should write 7.6% as a decimal, and
multiply. Here are two ways to convert 76% to a decimal:
o Percent means “parts per 100,” so we know that 7.6% means “7.6 parts per 100.”
So, 7.6% =

7.6
100

= 7.6 ÷ 100, or 0.076.
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o The percent sign means, “Multiply the number preceding it by one hundredth.”
So, 7.6% = 7.6 ´ 0.01 = 0.076.
Now multiply: 0.076 ´ 50,000,000,000 = 3,800,000,000. The digit in the
ten millions place (the digit to the immediate right of the 8) is 0. So, the hundreds
digit of the Mystery Year is 0.
Math Notes: Watch for students who have the misconception of multiplying by
0.76 rather than by 0.076. Such students would obtain a product of
38,000,000,000 — and would still obtain the correct digit, 0, in the ten-millions
place. For students who have that misconception, ask:
Suppose you purchase something for $10, and the sales tax is 7.6%.
Does it make sense for the sales tax to be $7.60? Explain.
Solution: No. Sample explanation: 7.6% is much less than 50%, but $7.60 is
greater than 50% of $10. Now ask:
Ask: Does it make sense that the sales tax is $0.76? Explain.
Solution: Yes. Sample explanation: 7.6% is a bit less than 10%. I know that
10% of $10 is $1, so $0.76 is a bit less than 10% of $10.
Now go over the procedures for converting a percent to a decimal described
above.
Historical Note: Scientists often refer to what needs to be done to avoid global
temperatures rising by 1.5oC (rather than by the 5oC mentioned in the clue). That is
because they are including the 1oC increase that has already taken place since the
Industrial Revolution.

4. This clue serves as a check on the other clues. The sum of the digits in 350 million is
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3 + 5, or 8. The clue tells us that that sum is 3 greater than the sum of the digits in the
Mystery Year. Thus, the sum of the digits in the Mystery Year is 8 – 3, or 5. The digits
of the Mystery Year determined so far are __ 0 0 3. Thus, the digit in the thousands
place is 2, and the Mystery Year is 2003.

Historical Notes: Greta first learned about climate change when she was just 8 years old
— and couldn’t understand why so little was being done to combat it. At age 15, she
spent school days outside the Swedish parliament with a sign that read Skolstrejk för
klimatet (School strike for climate). She was just 16 years old in 2019 when she achieved
her many accomplishments!
When Greta was 11, she was diagnosed with Asperger syndrome. However, she does not
view that diagnosis as an illness. Rather, she has called it her “superpower.”
Greta has been attacked by some world leaders, and others, not for not only her views —
but also personally. In response, Greta has said, “I think that it’s a good sign actually.
Because that shows we are actually making a difference and they see us as a threat.”

©ActiveMath®, Inc., 2022
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Video (0:57) of 16-year-old Greta Thunberg addressing the World Economic Forum on
January 25, 2019 where her remarks included, “Adults keep saying we owe it to the
young people, to give them hope, but I don’t want your hope. I don’t want you to be
hopeful. I want you to panic. I want you to feel the fear I feel every day. I want you to
act. I want you to act as you would in a crisis. I want you to act as if the house is on fire,
because it is.” https://bit.ly/369Rk28
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Video (5:19) of 16-year-old Greta Thunberg addressing world leaders at the United
Nations Climate Action Summit on September 23, 2019 where her remarks included, “I
shouldn't be up here. I should be back at school on the other side of the ocean. Yet you all
come to us young people for hope. How dare you! You have stolen my dreams and my
childhood with your empty words.” https://bit.ly/3p4yQZr
Video (11:34) of Greta Thunberg’s full speech at the UN Climate Change COP25, at the
Climate Emergency Event on December 17, 2019: https://bit.ly/2IdX5DV
Video (1:45) of Greta Thunberg at Youth4Climate on Sept. 28, 2021, “Blah Blah Blah’:
Greta Thunberg Dismisses World Leaders’ Climate Rhetoric”:
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https://www.youtube.com/watch?v=UryIL4kUcx8

“Throughout history, many great morally based movements have gained

traction at the very moment when young people decided to make that
movement their cause.”
—Al Gore (1948–), former Vice-President of the United States and
Nobel Peace Prize recipient for his decades of climate advocacy
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Read “52 Greta Thunberg Quotes To Remind You That No One Is Too Small To Make A
Difference” (published on Oct. 11, 2021): https://kidadl.com/articles/greta-thunberg-quotes-to-remindyou-that-no-one-is-too-small-to-make-a-difference

“For way too long, the politicians and the people in power have gotten away with
not doing anything to fight the climate crisis, but we will make sure that they will
not get away with it any longer. We are striking because we have done our
homework and they have not.”
“Since our leaders are behaving like children, we will have to take the
responsibility they should have taken long ago.”
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“You say you love your children above all else and yet you are stealing their
future in front of their very eyes.”
“Why should I be studying for a future that soon may be no more, when no one
is doing anything to save that future? And what is the point of learning facts when
the most important facts clearly mean nothing to our society?”
“People are suffering. People are dying. Entire ecosystems are collapsing. We are
at the beginning of a mass extinction and all you can talk about is money and
fairytales of eternal economic growth. … How dare you.”

“This is above all an emergency and not just any emergency. This is the biggest
crisis humanity has ever faced. This is not something you can like on Facebook.”

“You must not gamble your children’s future on the flip of a coin. Instead, you
must unite behind the science. You must take action. You must do the impossible.
Because giving up can never ever be an option.”
—Greta Thunberg (2003–)

©ActiveMath®, Inc., 2022
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