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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.

© 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

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

PHOTOS: Public Domain at Wikimedia
(https://commons.wikimedia.org/wiki/File:Piedra_del_sol_
Venustiano_Carranza.png)
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Mystery Year

Use the clues on the next page to find the Mystery Year.
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December 17 CLUES
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December 17: Aztec Calendar Stone Is Rediscovered
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On December 17 of the Mystery Year, the Aztec
calendar stone was found by workers repairing
Mexico City’s Central Plaza. The Aztecs lived in
what is now central Mexico from 1300 to 1521.
It is believed that the stone was carved in 1479,
and that it was buried shortly after the Spanish
conquest that destroyed the Aztec Empire during
1519–1521. The stone represents a brilliant
combination of artistry and geometry.

The Aztec Calendar Stone
with Venustiano Carranza,
44th President of Mexico
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The circular Aztec calendar stone measures
11.75 feet in diameter, it is 3.25 feet thick, and it
weighs 54,210 pounds. It is on display at the
National Museum of Anthropology in Mexico City
as one of the national symbols of Mexico.

Use these clues to find the Mystery Year of this weighty discovery:
¡ What is the circumference of the Aztec calendar stone? Round to the nearest
hundredth yard.
Hint: Circumference of a circle = p ´ D, where D is the diameter. Use 3.14 for p.
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The digit in the hundredths place of the rounded circumference is the ones
digit of the Mystery Year.
¡ What is the volume of the Aztec calendar stone in cubic feet?
Hint: Volume of a cylinder = (p ´ r 2 ) ´ h, where r is the radius of the circle, and
h is the height (thickness). Use 3.14 for p.

The digit in the ten-thousandths place of the volume (without rounding) is
the tens digit of the Mystery Year.
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¡ What is the weight of the Aztec calendar stone in tons?
Hint: 1 ton = 2,000 pounds

The digit in ones place of the weight is hundreds digit of the Mystery Year.

¡ Use this clue as a check on the other clues: One part of the Aztec calendar stone was
used to count the years based on a 365-day solar cycle. However, the calendar used in

most of the world today is based on a solar year of approximately 365 1 days per year.
4

Over a 68-year period of time, what would be the difference in days between the
Aztec calendar stone and today’s calendar?
The above answer is equal to the sum of the digits in the Mystery Year.

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 December 17
December 17: Aztec Calendar Stone Is Rediscovered
CCSS: 7.G.4, MP6 (Attend to Precision), 8.G.9, 5.MD.1, 5.NF.4, MP7 (Look
for and Make Use of Structure).
Mystery Year: 1790
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¡ To find the circumference, students need to multiply 3.14 by the diameter, 11.75 feet:
3.14 ´ 11.75 feet = 36.895 feet. Because the clue asks for the circumference to be
given to the nearest hundredth yard, the measurement must be converted to yards:
36.895 feet = 36.895 ÷ 3, or approximately 12.298333 yards. When 12.298333 is
rounded to the nearest hundredth, the result is 12.30. The digit in the hundredths place
of 12.30 is 0, so the digit in the ones place of the Mystery Year is 0.
Math Notes: By coincidence, students may obtain the correct answer for the clue if
they make the mistake of not converting the feet to yards (because 36.895 feet
rounded to the nearest hundredth foot is 36.90 feet). So, when discussing the answer
to the clue, be sure to ask students to also state the final measurement — in yards!
Also watch for students who make mistakes (or do not attend to precision) when
rounding 12.29833 to the nearest hundredth. For those students, prepare a number
line with numbers given in hundredths, such as the one below. Have students place
12.298 at its approximate location on the number line. Explain that the only possible
answers for the clue are given in the number line. Students should then visibly see
that 12.298 is closer to 12.30 than it is to any of the other values.

12.28

12.29

12.298
8
12.30

•

12.31
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Extension: Yards to Feet Should Not Be a Feat
Sometimes measurement conversions can be tricky. Pose the following problem:
There are 3 feet in a yard. So, the number of feet is always 3 times the number
of yards.
Let f = number of feet. Let y = number of yards.
Which of these equations (there may be more than one) shows the relationship
between the number of feet and the number of yards?
a. 3f = y
d. 3 + f = y
b. 3y = f
e. 3 + y = f
c.

1
3

f =y

f. None of these

Solution: (b) and (c). A common error is the selection of choice (a). Mention
that because feet is a smaller unit than yards, there will be more feet than
yards as a result of a conversion. To convince students of the correct answer
choices, have then “test” their equation by finding the number of feet in 4 yd:
3y = f

3(4) = f, so f = 12.
Thus, 4 yd = 12 ft.

1
3
1
3

f =y

3f = y

f = 4, so f = 12.

3f = 4, so f =

Thus, 4 yd = 12 ft.

But 4 yards ≠

4
3
4
3

ft!

Note that it would be instructive for students to read the verbal translation for
©ActiveMath®, Inc., 2021
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1
3

f = y. It should be read, “ 1 of the number of feet is equal to the number of
3

yards.” It should NOT be read, “ 1 of a foot is equal to 1 yard.”
3
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¡ To find the volume of the Aztec calendar stone, students should find the area of the
circular base and then multiply that by the height (thickness) of the stone. The radius
of the stone is 11.75 ft ÷ 2, or 5.875 ft.
A = p ´ r2 =
V = (p ´ r 2 ) ´ h =
3.14 ´ (5.875 ft)2 =
108.3790625 ft2 ´ 3.25 ft »
3.14 ´ 34.515625 ft2 =
352.2319531 ft3
108.3790625 ft2

PR

EV

IE

So, the approximate volume of the Aztec calendar stone is 352.2319531 ft3. The digit
in the ten-thousandths place of 352.2319531 (without rounding) is 9, so the digit in
the tens place of the Mystery Year is 9.
Math Notes: Point out to students that the formula for the volume of a rectangular
prism, V = B • h, applies to cylinders, where B represents the area of the circular
base, p ´ r 2 . In each case, we find the area of the base and then multiply by the
height. It should also be pointed out that when B and h are multiplied, the result is in
cubic units — which is what you would expect for volume. In the case for the volume
of a cylinder, V = (p ´ r 2 ) ´ h, where pr 2 is measured in square units, h is measured
in linear units, and so the volume is in cubic units. This is analogous to x 2 • x1 = x3 ,
where x represents the unit ft, in this case.
Extension: Pose the following problem:
Suppose a circle’s circumference and area yield the same numerical result. What
do you know about the circle?
Solution: The circle’s radius must be equal to 2 units, as shown below:
Circumference = 3.14 ´ D =
Area = 3.14 ´ r2 =
3.14 ´ 2(2) =
3.14 ´ 22 =
3.14 ´ 4 = 12.56
3.14 ´ 4 = 12.56
Note that the answer, 2 units, can be determinined algebraically. Specifically, we
are looking for the value of r such that 2r = r2:
2r = r2
2=r
Divide each side of the equation by r.
Thus, the value of r that results in both the circumference and area of circle
having the same numerical value is 2 units. (Of course, the circumference of the
circle is 12.56 units, while the area of the circle is 12.56 square units.)

¡ To convert 54,210 pounds to tons, students should divide 54,210 by 2,000 (shown
below at left). Or, they may solve a unit rate problem applying dimensional analysis
(shown below at right). The “cancelling” of units in dimensional analysis helps
students understand whether they should multiply or divide.

54,210 lb ÷ 2,000 = 27.105 tons

54,210 lb ´

1 ton
2,000 lb

= 27.105 tons

The digit in the ones place of 27.105 is 7, so the digit in the hundreds place of the
Mystery Year is 7.
Math Note: Some students may make the mistake of multiplying 54,210 by 2,000
rather than dividing by 2,000. Those students would obtain a product of 108,420,000.

©ActiveMath®, Inc., 2021
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The digit in the ones place of 108,420,000 is 0 — which would mean that the
hundreds digit of the Mystery Year would be 0. Contextually, this would be
impossible because the Aztec calendar stone was made in 1479 (some 400 years after
it presumably would have been discovered). As always when discussing measurement
conversions, advise students that when converting from smaller units to larger units,
there will be fewer larger units than smaller units.
¡ This clue asks students to determine the difference in days — during a 68-year period
of time — between the 365-day Aztec year and the approximate 365 1 days per year
4

in the calendar that is currently used around the world. The key is to determine how
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many “ 1 days” occur during a 68-year period of time. So, students who look for and
4

make use of structure should realize that all they need to do is multiply
rather than, say, also compute with the 365. Because

1
4

1
4

and 68 —

´ 68 = 17, the difference in
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days between the two calendars is 17.
The digits of the Mystery Year that have been determined so far are __ 7 9 0. It can be
assumed that the digit in the thousands place is 1, so the sum of the digits in the
Mystery Year is 17. Thus, 1790 checks as the Mystery Year when stone was found.
Multicultural & Historical Notes / Extension: There are two calendars represented
in the Aztec calendar stone:
Calendar 1: This calendar was called the tonalpohualli, or the “day-count.” It was
considered to be the sacred calendar of the Aztecs because it was used to divide the
days and rituals among the gods. The calendar consisted of 20 day signs and
13 numbers (1 through 13). Akin to a gear within a gear (or interlocking wheels of
concentric rings), each of the 20 day signs would be assigned each of the 13 numbers.
Thus, there were 13 ´ 20, or 260 days in the “sacred year.” Each day in this calendar
consisted of a unique day sign and a number.
Here is how the system worked: Day 1 would be represented by the first day sign
with the number 1. On day 2, you would have the second day sign with the number 2.
On day 14, you would have the 14th day sign with the number 1 (because the wheel
goes from 13 back to 1 again). On day 21, you would have the first day sign (because
the first day sign follows the twentieth day sign) with the number 8. For a list of the
20 day signs with their images, check out https://en.wikipedia.org/wiki/Aztec_calendar.
Þ Extension: Have students find the combination of the day sign number (1st,
2nd, …, 20th) with the numeric number (1–13), for their birthday.
Calendar 2: This calendar was called the xiuhpohualli, or “the counting of years.” It
was the Aztec’s agricultural calendar because it was based on the sun. The calendar
consisted of a 365-day year, divided into 18 months — each lasting 20 days. Then
5 days were added at the end of the year to bring the total to 365. However, every
52 years, there was a 12-day New Fire ritual. This brought the calendar up to an
average of close to 365 1 days per year (12 ÷ 52 » 0.23). You will note the
4

connection to “12 days” in the solution to the Extension below.
Historical Notes / Extension: The calendar that is used in most of the world today is
the Gregorian calendar. It was introduced during October 1582 by Pope Gregory XIII
as a way to provide a minor modification to the Julian calendar that had been
introduced by Julius Caesar in 46 BCE. The Julian calendar was based on a solar year

©ActiveMath®, Inc., 2021
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of 365.25 days per year. But it was determined that a solar year is slightly less than
that. So, because

1
4

day = 6 hours, a solar year based on the Gregorian calendar is

slightly less than 365.25 days. Based on the Gregorian calendar, 1 year was
determined to be 365 days, 5 hours, 49 minutes, and 12 seconds. According to the
Gregorian calendar, years divisible by 4 are leap years with the exception of years
divisible by 100. Years divisible by 100 are not leap years — unless they are also
divisible by 400. For example, the year 1900 was not a leap year because it was
divisible by 100 — but not divisible by 400. But, because the year 2000 is divisible
by 400, it was a leap year.
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Þ Extension: Pose this problem to students:

Based on the Julian calendar, 1 year was equal to 365 1 days (365.25 days).
4
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However, in the year 1582, the Julian calendar was replaced by the Gregoiran
calendar — which is the calendar that we use day. Based on the Gregorian
calendar, 1 year is equal to 365 days, 5 hours, 49 minutes, and 12 seconds —
which is a bit less than 365.25 days.
Over a 1,600-year period of time, what is the difference in weeks between the
Julian calendar and the Gregorian calendar?
Solution: One way to solve the problem is to first convert 5 hours, 49 minutes,
and 12 seconds to days. Because there are 24 hours in 1 day, 5 hours
represents 5 ÷ 24, or » 0.2083 day. There are 24 ´ 60, or 1,440 minutes in
1 day. So, 49 minutes represents 49 ÷ 1,440, or » 0.0340 day. There are
24 ´ 60 ´ 60, or 86,400 seconds in 1 day. So, 12 seconds represents
12 ÷ 86,400, or » 0.0001 day. So, based on the Gregorian calendar,
1 year = 365 + 0.2083 + 0.0340 + 0.0001, or 365.2424 days.
To solve the problem, all that needs to be compared is 0.25 day versus
0.2424 day over a 1,600-year period of time:
0.25 day ´ 1,600 = 400 days
0.2424 day ´ 1,600 = 387.84 days
The difference between 400 days and 387.84 days is 12.16 days — which is
almost 2 weeks. So, over a span of 1,600 years, there is a difference of about
2 weeks between the two calendars.
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Historical Notes: The Aztec calendar stone, one of the largest Aztec sculptures ever found,
consists of hieroglyphic carvings of calendar signs and other images. It is also known as the
Aztec sun stone (Spanish: Piedra del Sol) because it was dedicated to the sun god. Some
sources claim that the Aztec calendar stone was carved sometime between 1502 and 1521
(rather than in 1479). For more historical information, check out these sources:
“Aztec Sun Stone”: https://wiki2.org/en/Aztec_calendar_stone
“The Aztec Calendar”: https://www.worldhistory.org/article/896/the-aztec-calendar/
“Aztec Civilization”: https://www.nationalgeographic.org/encyclopedia/aztec-civilization/
“Mysteries of the Aztec Empire Revealed”: http://www.aztec-history.com/aztec-calendar-stone.html
Video: “Mazatzin Reveals Truths of the Aztec Calendar” (5:30):

https://www.youtube.com/watch_popup?v=TEwFx3T0BEg

“The Sun Stone, the famous Aztec calendar, is unquestionably a perfect summary
of science, philosophy, art and religion.”
—Samael Aun Weor, born Víctor Manuel Gómez Rodríguez (1917–1977),
Columbian and Mexican spiritual teacher and author
©ActiveMath®, Inc., 2021
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