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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:Beethoven_Riedel_1801.jpg;
https://commons.wikimedia.org/wiki/File:Beethoven.jpg)
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December 16: Birthday of Ludwig van Beethoven
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Mystery Year

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

Thousands

Hundreds

December 16th Math History-Mystery Puzzles
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Ones
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December 16 CLUES

December 16th Math History-Mystery Puzzles

Copyright © 2021 by ActiveMath®, Inc. All rights reserved.

December 16: Birthday of Ludwig van Beethoven
It is believed that on December 16 of the Mystery Year,
Ludwig van Beethoven — perhaps the greatest
composer of all time — was born in Bonn, Germany.
His classical music spanned the transition from the
classical period to the romantic era. He was also
famous as a child, as a violaist, pianist, and organist.
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When he was just 28, Beethoven began losing his
hearing. By the time he was 44 or 45, he was totally
deaf. Amazingly, he continued composing masterpieces
by imagining harmony and sounds in his head — and
by using math — without hearing any instruments.

Ludwig
van Beethoven
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Beethoven wrote 722 compositions over 45 years. This includes
32 piano sonatas, 10 violin sonatas, 16 string quartets, 1 opera, and
9 symphonies. When he wrote Symphony No. 9 — one of the most
famous pieces of music ever written — he was almost totally deaf!
Use these clues to find the Mystery Year:
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¡ In music, the time signature 2 means that there are 2 beats to a measure,
4
and that the quarter note gets 1 beat. An eighth note would get a half beat;
a sixteenth note would get a fourth beat.
Which answer states a correct number of notes that could be written in
1 measure with the above time signature?
(0) 8 sixteenth notes
(1) 16 eighth notes
(2) 2 half notes
(3) 1 quarter note and 2 sixteenth notes

The answer choice, (0, 1, 2, or 3), is the ones digit of the Mystery Year.
¡ Write the ratio, as a decimal, of the number of string quartets Beethoven wrote
to the number of symphonies he wrote. Round to the nearest hundredth.
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The digit in the tenths place is the tens digit of the Mystery Year.

¡ It takes 70 minutes for an orchestra of 60 musicians to play Beethoven’s
Symphony No. 9. How long would it take an orchestra of 120 musicians to play it?

The tens digit of the answer is the hundreds digit of the Mystery Year.

¡ Use this clue as a check on the other clues: The (2 ´ 5 3 )th anniversary of the birth
of Beethoven was celebrated on December 16, 2020.

What is 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.

W

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 16
December 16: Birthday of Ludwig van Beethoven
CCSS: 5.NF.2, MP2 (Reason Abstractly and Quantitatively), 6.RP.1, MP1 (Make
Sense of Problems and Persevere in Solving Them), MP3 (Construct Viable
Arguments and Critique the Reasoning of Others), 6.EE.2.c.
Mystery Year: 1770
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¡ Before students begin working on this clue, you may want a student who is familiar
with reading music to help explain the meaning of a time signature. (For example, if
the bottom number in a time signature is 8, then an eighth note gets 1 beat.)
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Music written in 2 time has 2 beats to the measure, with a quarter note getting
4
1 beat, an eighth note getting a half beat, and a sixteenth note getting a fourth beat.
For example, to create 1 beat you could have, say, 1 quarter note, or 2 eighth notes, or
4 sixteenth notes. For 2 beats, you could have, say, 1 quarter note and 2 eighth notes.
To compute the counts in choice “(0) 8 sixteenth notes,” each group of 4 sixteenth
notes comprises 1 beat, so choice (0) results in 2 beats —which is a correct answer.
Now let’s make sure we have found the only correct answer.
o In choice “(1) 16 eighth notes,” we have 8 groups of 2 eighth notes each, which
comprise 8 beats. That is 6 beats too many for a measure in 2-4 time.
o In choice “(2) 2 half notes,” we can extrapolate that each half note comprises
2 beats (since 1 quarter note gets 1 beat). So, 2 half notes comprise 4 beats —
which is 2 too many beats for a measure in 2-4 time.
o In choice “(3) 1 quarter note and 2 sixteenth notes,” we have 1 beat from the
quarter note and a half beat from the 2 sixteenth notes — which falls a half beat
short for a measure in 2-4 time.
So, choice “(0) 8 sixteenth notes” is correct, and 0 is the ones digit of the
Mystery Year.

¡ Based on information from the introduction text, Beethoven wrote 16 string quartets
and 9 symphonies. The ratio, 16 : 9 = 16 ÷ 9, or 1.777… . When 1.777… is rounded
to the nearest hundredth, the result is 1.78. The digit in the tenths place is 7, so the
tens digit of the Mystery Year is 7.
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¡ The length of time it takes to play Beethoven’s Symphony No. 9 is not dependent on
the number of musicians — and certainly not proportional to the number of
musicians. As such, if it takes 70 minutes for an orchestra of 60 musicians to play
Symphony No. 9, it would take the same amount of time for 120 musicians to play it.
The tens digit of 70 is 7, so the hundreds digit of the Mystery Year is 7.
Math Notes: Is the question posed in this clue a trick question? Perhaps. But it serves
to alert students that an important aspect of problem solving is to think about the
context before applying a procedure (such as setting up a proportion). If students are
unfamiliar with the context of the problem, ask: If it took The Beatles (a group of 4
musicians) 3 minutes to sing a song, how long would it take a group of 8 musicians to
sing that song? A group of 2 musicians? And how long would it take Paul McCartney
of The Beatles to sing that song? (It would take 3 minutes to sing the song regardless
of the number of musicians.)
It should be noted that a version of this problem went viral in 2018. See the following
article by British mathematics educator Alex Cutbill, “Beethoven’s Ninth: A viral

©ActiveMath®, Inc., 2021
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maths question”: https://medium.com/@intersectarian/beethovens-ninth-97ec40ff24f2. In the
article, Cutbill cites the 2011 best-selling book by Daniel Kahenman, Thinking, Fast
and Slow. The key premise of the book is the dichotomy between two modes of
thought: “System 1” — fast, instinctive, and emotional thinking, and “System 2” —
slower, more deliberative, logical thinking. Students who believe the answer to the
clue is 35 minutes probably employed “System 1” thinking — without advancing to
“System 2” — which involves important reflecting and questioning. We do hope that
students initially believe the clue involves a proportion problem; however, we also
hope that they will pause and ask: Does my answer make sense? As Cutbill states,
“By interleaving content you can make sure that students don’t decide what to do
based solely on what they’ve learnt most recently.”
Note: It does takes about 70 minutes to perform Beethoven’s 9th, so the authors of
this puzzle changed the viral problem from 40 minutes to 70 minutes to make the
situation “more realistic.” The viral problem also included this information: “Let P be
number of players and T the time playing.” That sentence was designed to
“encourage” students to set up a proportion! We decided to omit that sentence with
the clue.
Extension: Pose this “related” problem to students:
If it takes 2 days for 2 cats to catch a total of 2 mice, how long will it take
10 cats to catch a total of 10 mice?
Solution: Students engaged only in “System 1” thinking might quickly conclude that
because 10 is 5 times as great as 2, it must take 5 × 2, or 10 days for the 10 cats to
catch a total of 10 mice. As students begin to engage in “System 2” thinking, they
may divide each number by 2 and claim that 1 cat can catch 1 mouse in 1 day. But
it could be argued that that claim is false because it would make the second cat
redundant. So, digging deeper, students could conclude that, on average, it takes
2 cats 1 day to catch 1 mouse. Because 10 cats consist of 5 groups of 2 cats each,
it takes 10 cats 1 day to catch 5 × 1, or 5 mice. Thus, to catch 10 mice, it would
take 10 cats at total of 5 × 1, or 5 days.
Because there are multiple ways to interpret and approach the Extension, this is an
excellent opportunity for students to engage in Mathematical Practice 3:
Construct viable arguments and critique the reasoning of others.
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Historical Note: Symphony No. 9 in D minor, Op. 125, is a choral symphony — the
first work of a major composer to use voices in a symphony. As mentioned in the
introduction text, Beethoven was nearly deaf when he composed his Symphony No.
9. That symphony includes the beautiful choral work, “Ode to Joy” (excerpt, 3:47):
https://www.youtube.com/watch?v=IPGZLyXwuho.

¡ Evaluate this expression, applying the order of operations: 2 × 53
2 × 125
First evaluate the power.
2 × 125 = 250
Then multiply.

So, on December 16, 2020, the 250th anniversary of Beethoven’s birth was
celebrated. To determine the year in which he was born, subtract: 2020 – 250 = 1770.
So far, the digits of the Mystery Year that have been determined are __ 7 7 0. Thus,
1770 is confirmed to be the Mystery Year.

Historical Notes: Although it is believed that Beethoven was born on December 16,
1770, there are no official records to confirm that date. However, there are records that
indicate that he was baptized on December 17, 1770. He passed away on March 26, 1827
©ActiveMath®, Inc., 2021
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at age 56 in Vienna. The portrait included with the puzzle was drawn by artist Carl
Traugott Riedell (1769–1832) when Beethoven was about 30 years old.
It is unknown as to the exact cause of Beethoven’s hearing loss. Possible theories include
typhus, syphilis, lupus, lead poisoning (based on a DNA analysis), Paget’s disease, and
perhaps his habit of plunging his head into cold water to keep himself awake. To
compose while deaf, Beethoven relied on his vast experience on how sounds work
together, along with his absolute pitch and his use of mathematics. For a TedEd video on
Facebook, “Music and math: The genius of Beethoven” (4:20), check out:
https://www.facebook.com/watch/?v=1959898827356647
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Beethoven, J.S. Bach (1685–1750), and Johannes Brahms (1833–1897) are referred to as
the “3 Bs in classical music” because their compositions provide a foundation for
classical music study and appreciation.
Beethoven expanded and revolutionized many forms of music including the
symphony and sonata. Students who play the piano may be familiar with Beethoven’s
“Für Elise” and “Moonlight Sonata.” The first four notes of his Symphony No. 5 are
perhaps the most famous notes in classical music. You may hear the first 7:05
minutes here: https://www.youtube.com/watch_popup?v=_4IRMYuE1hI
Bach was a prolific composer of hundreds of works for instruments and voices that
many believe form the foundation of modern classical music. He was also a wellknown organist. He is known for his use of polyphony, the simultaneous playing or
singing of different melodies. For an explanation and example (based Bach’s
“Invention No. 1”), listen to this YouTube video (4:02):
https://www.youtube.com/watch_popup?v=WUm0Y7Sr7XM
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Brahms is known for his songs that form a key part of the repertoire of most classical
singers. He is probably best known for his “Lullaby” (3:02):
https://www.youtube.com/watch_popup?v=t894eGoymio. However, he was also prolific in
composing symphonies, concertos, chamber music, choral pieces, and more.

“The musician feels mathematics, the mathematician thinks music.”
—James Joseph Sylvester (1814–1897), English mathematician
“Music is a higher revelation than all wisdom and
philosophy.”
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“Music from my fourth year began to be the first of my
youthful occupations. Thus early acquainted with the
gracious muse who tuned my soul to pure harmonies, I
became fond of her, and, as it often seemed to me, she of
me.”

“There ought to be an artistic depot where the artist need
only hand in his artwork in order to receive what he asks
for. As things are, one must be half a business man, and
how can one understand — good heavens! — that's what I
really call troublesome.”
—Ludwig van Beethoven (1770–1827)

Ludwig van Beethoven,
portrait by Karl Stieler, 1820

This puzzle is dedicated to Gertrude Spangler (mother of the author of
this puzzle), whose favorite composer was Ludwig van Beethoven.
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