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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

PHOTO: Gakuro, Creative Commons License
(https://en.wikipedia.org/wiki/Silent_Night#/media/
File:Chapel2.jpg)
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December 24: First Performance of “Silent Night”
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Mystery Year

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

Thousands

Hundreds
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December 24 CLUES
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December 24: First Performance of “Silent Night”

W

On December 24 of the Mystery Year, Austrian
composer and church organist Franz Gruber, and
Roman Catholic priest Josef Mohr sang “Stille
Nacht” (“Silent Night”) for the first time. Mohr had
written a six-stanza poem two years earlier, and on
Christmas eve of the Mystery Year, he asked Gruber
to set the poem to music. Because the organ was
broken at the time, Gruber composed the melody for
guitar — in just a few hours! Mohr played the guitar
as both men and the choir sang the song for the first
time that night for the Christmas eve midnight mass.

Silent Night Chapel

in Oberndorf, Austria,
site where “Stille Nacht”
was first performed

IE

Bing Crosby’s 1935 version of “Silent Night” is the
third-best-selling single ever sold.
Use these clues to find the Mystery Year:

¡ The Silent Night Chapel was built in the shape of an octagon. Each
interior angle of a regular octagon has a measure of 135o. What is the
sum of the interior angle measures of a regular octagon?
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The tens digit of the sum is the ones digits of the Mystery Year.

¡ The verses of the song “The Twelve Days of Christmas” are based on these gifts:

a partridge in a pear tree, 2 turtle doves, 3 French hens, 4 calling birds,
5 golden rings, 6 geese a-laying, 7 swans a-swimming, 9 maids a-milking,
10 lords a-leaping, 11 pipers piping, and 12 drummers drumming
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How many TOTAL gifts would you receive during the verses for the first 9 days as the
song is sung?
Hint: Figure out how many gifts you would get each day as the song is sung; then find
the sum through the first 9 days. For example, on the first day, you would get a partridge
in a pear tree. On the second day, you would get 2 turtle doves and a partridge in a pear
tree. So, during the first two days, you would receive 1 + 3, or 4 total gifts.
Add 16 to the sum. The result forms the thousands, hundreds, and tens
digits of the Mystery Year.

¡ Use this clue as a check on the other clues:
The thousands and hundreds digits of the Mystery Year repeat as the tens and ones
digits, respectively, of the year. The year is divisible by 9.
What is the Mystery Year?

Thousands

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.
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 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.

CCSS

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.

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., 2021

www.teacherspayteachers.com/Store/Activemath-Mysteries

Teacher Notes and Sample Solution Strategies for December 24
December 24: First Performance of “Silent Night”
CCSS: 4.MD.7, (6.EE.2.c, 7.G.5 and 8.G.5 for the Extensions), MP1 (Make Sense
of Problems and Persevere in Solving Them), MP8 (Look for and Express
Regularity in Repeated Reasoning), 4.OA.4.
Mystery Year: 1818
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¡ An octagon is a polygon with 8 sides (and 8 angles). In a regular octagon, the sides
and angles are all congruent. Because each angle measure of a regular octagon is
135o, the sum of the eight angle measures is 8 • 135, or 1,080o. The tens digit of
1,080 is 8, so the ones digit of the Mystery Year is 8.
Math Notes: It should be noted the sum of the angle measures of any octagon is
1,080o. In an irregular octagon, the measures of the angles (and sides) are different,
but the sum of the angle measures is still 1,080o.
A polygon is a 2-dimensional figure that has at least three straight sides that meet
only at their endpoints to form a closed path. You may want to review the names of
the polygons: triangle (3 sides), quadrilateral (4 sides), pentagon (5 sides), hexagon
(6 sides), heptagon (7 sides), octagon (8 sides), nonagon (9 sides), decagon (10
sides), dodecagon (12 sides), n-gon (n sides).
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Extensions
o Discuss that a convex polygon is a polygon where
no two points can be connected by a line
segment that extends outside of the polygon. The
blue pentagon at right is convex. The red
pentagon is not convex. (It is concave.)

convex

not convex
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Advise students that the sum of the measures of the interior angles of a convex
n-gon is given by this formula, where n is the number of sides of the polygon:
Sum of the Angle Measures = (n – 2) • 180o
Find the sum of the angle measures for each polygon listed above.
triangle (180o), quadrilateral (360o), pentagon (540o), hexagon (720o),
heptagon (900o), octagon (1,080o), nonagon (1,260o), decagon (1,440o),
dodecagon (1,800o), n-gon (180o • n – 360)

o Have students justify the above formula by drawing
convex polygons and drawing all possible diagonals
that can be drawn from one vertex. As shown in the
hexagon at right, three digaonals can be drawn,
resulting in four interior triangles. Because the sum of
the angle measures of a triangle is 180o, the sum of
the interior angles of the four triangles is 4 • 180o, or 720o. After students work
with various convex polygons, they should discover that the number of interior
triangles is always two less than the number of sides of the polygons — providing
the rationale for subtracting 2 groups of 180o in the formula.
o The exterior angle of a polygon is the angle formed by a side of the polygon and
the extension of its adjacent side. See the angle marked in blue in the black

©ActiveMath®, Inc., 2021
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octagon at the right. Ask: What is the degree measure of
the angle marked in blue? How do you know? (The
interior angle marked in red and the external angle
marked in blue are supplementary angles because they
are adjancent angles that form a straight line. So, the
measure of the external angle is 180 – 135, or 45o.) Ask:
What is the sum of the measures for all of the external
angles for an octagon? (8 • 45, or 360o)

135o

W

o Ask students to find the sum of the external angle measures for
various types of polygons to show that in each case, the sum is 360o.
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Historical Notes: The full title of “Silent Night” is “Silent Night, Holy Night”
(“Stille Nacht, Heilige Nacht”). It was declared an “Intangible Cultural Heritage” by
UNESCO (United Nations Educational, Scientific and Cultural Organization) in
2011.
The top five all-time best-selling singles are as follows: (1) Bing Crosby “White
Christmas” (1942; $50M), (2) Elton John — “Candle in the Wind 1997” /
“Something About the Way You Look Tonight” (1997; $33M), (3) Bing Crosby —
“Silent Night” (1935; $30M), (4) Bill Haley & His Comets — “Rock Around the
Clock” (1954; $25M), and (5) USA for Africa — “We Are the World” (1985; $20M).
Source: <https://simple.wikipedia.org/wiki/List_of_best-selling_singles_worldwide>
For a YouTube video (2:28) of Bing Crosby and a boy’s choir singing “Silent Night,”
check out: https://www.youtube.com/embed/xvv7-G8rvPc
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¡ One way to solve the clue is to make a table or a digital spreadsheet, as shown below
(for all 12 days of the song).
B

C

1

Day
Number

Number of Gifts Given
on that Day Based on
that Day’s Verse

Total Gifts Given during
all the verses up through
that Day’s Verse

2

1

1

1

3

2

3

4

4

3

6

10

5

4

10

20

6

5

15

35

7

6

21

56

8

7

28

84

9

8

36

120

10

9

45

165

11

10

55

220

12

11

66

286

13

12

78

364
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In Column B, the number of gifts given on that day is listed. Note that on Day 2, you
would get 2 turtle doves and a partridge in a pear tree — for a total of 3 gifts. On
Day 3, you would get 3 calling birds, 2 turtle doves, and a partridge in a pear tree —
©ActiveMath®, Inc., 2021
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for a total of 6 gifts. Column C provides a running total of all gifts given to date. So,
at the end of Day 2, you would have received 1 gift from Day 1 and 3 gifts from Day
2 for a total of 4 gifts. At the end of Day 3, you would have received 1 gift from Day
1, 3 gifts from Day 2, and 6 gifts from Day 3 for a total of 10 gifts. The total number
of gifts through Day 9 is 165. When 16 is added to that number, the sum is 181. So,
the thousands, hundreds, and tens digits of the Mystery Year are 1, 8, and 1,
respectively.
Math Notes: Ask: What pattern do you see in Column B? (Sample answer: The
number of gifts for a given day is the sum of the Day Number and the number of gifts
from the previous day. So the number of gifts given each day increases by 2 gifts,
3 gifts, 4 gifts, and so on.)
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For those students who use
a digital spreadsheet to
solve the clue, you may
want to discuss the
formulas shown at right.
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Extensions
o Ask: How many total gifts will be given throughout all 12 days as the song is
sung? (Based on the spreadsheet, a total of 364 gifts will be given throughout the
12 days.)
Interestingly, there are exactly enough gifts given throughout the 12 days in the
song so that a person could get one gift each day for 364 days — and then, on the
365th day of the year, could start the song all over again (so that they could again
receive 1 gift per day, and so on)!
o Ask students who are familiar with quadratic functions to find one that describes
the total number of gifts given throughout x days based on Column B of the
spreadsheet. ( f (x) =

x(x + 1)
).
2

See Desmos graph below.

PR

Have students “extend the song” and use the function to find the total number of
gifts given throughout all the days for the new number of days.

©ActiveMath®, Inc., 2021
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Historical Note: “The Twelve Days of Christmas” is an English Christmas carol that
was published in 1780 without music. The tune that is now associated with it was
published in 1909 by British composer Frederic Austin. It is called a cumulative song
because each new verse builds on the previous verse.

W

¡ Based on the clue, the thousands and hundreds digits of the Mystery Year are repeated
as the tens and ones digits, respectively. Thus, the only reasonable years are 1111,
1212, 1313, 1414, 1515, 1616, 1717, 1818, and 1919. Among them, the only year that
is divisible by 9 is 1818. The digits of the Mystery Year that have been determined are
1 8 1 8, so it is confirmed that the Mystery Year is 1818.
Math Note: A number is divisible by 9 if the sum of the digits of the number is
divisible by 9. For example, 7,488 is divisible by 9 because 7 + 4 + 8 + 8, or 27, is
divisible by 9. For a Khan Academy video (5:07) that explains why this divisibility
rule for 9 works, go to https://youtu.be/XAzFGx3Ruig.
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“For it is in giving that we receive.”
—St. Francis of Assisi (1181 or 1182–1226),
Italian Catholic fryer and deacon
“We make a living by what we get. We make a life by what we give.”
―Winston S. Churchill (1874–1965),
British statesman, army officer, and writer
“To get the full value of joy you must have someone to divide it with.”
—Samuel Langhorne Clemens (Mark Twain) (1835–1910),
American writer
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“It’s not how much we give but how much love we put into giving.”
—Mother Theresa (1910–1997),
Albanian-Indian Roman Catholic nun and missionary
“No one has ever become poor by giving.”
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—Anne Frank (1929–1945)
German-Dutch diarist, Jewish victim of the Holocaust
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