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

November 11:  Armistice Signed to End World War I
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November 11: Armistice Signed to End World War I 
At the 11th hour on the 11th day of the 11th month 
of the Mystery Year, in a railway car in the Forest of 
Compiègne, France, an armistice was signed 
between the Allies and Germany — ending the 
fighting in World War I (WWI).  

The total casualties caused directly by the war were 
estimated to be about 37.5 million. The U.S. 
incurred 116,516 deaths — with more personnel 
lost to disease (63,114) than to combat (53,402). At 
the time, WWI was described as “The war to end 
war.” Tragically, World War II began just 21 years 
after the end of World War I. 

The United States, and many other countries, have 
observed Armistice Day on November 11 each year to 
commemorate the WWI armistice. In 1954, this was 

 
 
 
 
 
 
 

 
 
 
 

 
The train wagon where the  

armistice was signed.  
Those pictured include French General 

— and Commander-in-Chief of the Allied 
Armies — Marshal Foch (second right). 

  changed in the U.S. to the federal holiday, Veterans Day, 
to honor the service of American veterans of all wars. 

Use these clues to find the Mystery Year:  

¡ Find the eleventh term of this pattern.  
3,  14,  12,  23,  21,  32,  30,  41, … 

The ones digit of eleventh term is the ones digit of the Mystery Year. 

¡ The ones digit of 11 to the third power is the tens digit of the  
Mystery Year. 

¡ A number is divisible by 11 if when alternatively adding and subtracting the digits from 
left to right, the result is a multiple of 11 or 0.  
Example: 108,636 is a multiple of 11 because  + 1 – 0 + 8 – 6 + 3 – 6 = 0.  

Consider this number: 1,073, x 41. 
What digit should replace x so that the entire number is divisible by 11?  
The value of x is the hundreds digit of the Mystery Year. 

¡ The thousands digit of the Mystery Year is this quotient: 

 ÷  

¡ Use this clue as a check on the other clues: 
The centennial of the Mystery Year was recently commemorated. 

 
 
 
 

63,114
53,402

63,114
53,402
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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. 
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. 
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. 
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.

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-Middle-
School-manual-7037642 

PREVIE
W

evangelineseltzer
Rectangle

evangelineseltzer
Sticky Note
Accepted set by evangelineseltzer

evangelineseltzer
Sticky Note
Completed set by evangelineseltzer



 
©ActiveMath®, Inc., 2021    activemath.com    Math History-Mystery Puzzles: November 11 

Teacher Notes and Sample Solution Strategies for November 11 
 
November 11: Armistice Signed to End World War I 

CCSS: MP7 (Look for and Make Use of Structure), 6.EE.1, MP8 (Look for 
and Express Regularity in Repeated Reasoning), 7.NS.1.b, 6.NS.1. 

Mystery Year: 1918 
¡ In the sequence, 3, 14, 12, 23, 21, 32, 30, 41, …, the pattern is “add 11, subtract 2. So, 

the sequence through the eleventh term is 3, 14, 12, 23, 21, 32, 30, 41, 39, 50, 48. The 
ones digit of 48 is 8, so the ones digit of the Mystery Year is 8.  

Math Note: One possible observation that students might make with this pattern is 
that the odd-numbered terms (term numbers 1, 3, 5, 7, and so on) share a common 
difference of 9 — which is also true for the difference between all even-numbered 
terms. Therefore, students might obtain the eleventh term simply by extending the 
sequence, following this pattern. Should students struggle with observing the pattern, 
you might consider providing the following prompts to support students’ reasoning 
without compromising the rigor of the clue. 
What is the next term in this series? How do you know? 
Then write down how one term is changing to generate the next term. 

• 3, 6, 9, 12 ,  ____ 15; Add 3. 
• 3, 9, 27, 81, ____ 243; Multiply by 3. 
• 20, 17, 14, 11, ____ 8; Subtract 3. 
• 5, 15, 14, 24, ____ 23; Add 10, then subtract 1. 

With the final series above, it may be helpful to suggest a visual such as this: 
5  ______  15 _______ 14 _______ 24 _______ ? 

                                + 10             – 1       + 10    – 1 
¡ Symbolically, “11 to the third power” is written 113. Because an exponent tells the 

number of times the base is used as a factor, we have: 113 = 11 • 11 • 11, or 1,331. 
The ones digit of 1,331 is 1, so the tens digit of the Mystery Year is 1. 

Math Notes: A common student misconception is interpreting 113 as 11 • 3 = 33. 
Remind those students of the definition of an exponent, and have them write various 
powers in expanded form. 
Another common student misconception is interpreting “11 to the third power” as 
311. Emphasize the additional language, “the third power of 11,” pointing out that the 
language indicates that 11 is the base. Use examples to show that the operation is not 
commutative, that is, 113 ≠ 311. 

¡ A divisibility rule for 11 is alternatively adding and subtracting the digits from left to 
right, and then determining if the result is a multiple of 11 or 0. To find the digit to 
replace x such that 1,073,  x 41 is divisible by 11, we have the following (where we 
assume that the first digit is added to 0): 

+ 1 – 0 + 7 – 3 + x – 4 + 1  =  5 + x – 3, or 2 + x 
For 2 + x to be a multiple of 11, we need to solve this equation: 

2 + x = 11, so x = 9. 
Thus, 1,073,941 is a multiple of 11, and 9 is the hundreds digit of the Mystery Year. 

Math Note: Even though 0 is a multiple of 11 (because 0 × 11 = 0), we have listed 0 
separately in the divisibility rule for 11 to avoid confusion with those students who 
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may not think about 0 as being a multiple of 11. 

The Math Behind the Divisibility Rule for 11: The following rationale uses 
expanded notation in an example to explain why the rule works. 

Use expanded notation to see if 29,117 is multiple of 11: 
29,117 = (2 × 10,000) + (9 × 1,000) + (1 × 100) + (1 × 10) + (7 × 1) 

Each term in the above expanded form is rewritten below as the sum/difference 
alternatively of the largest possible multiple of 11 and the “residual” value (shown in 
bold blue type). For example, for (2 × 10,000), because 10,000 is not a multiple of 11, 
the term is rewritten below as (2 × 9,999 + 2) because 9,999 is a multiple of 11. Thus, 
the numbers 9,999, 1,001, 99, 11, and 1 are used as factors below because each is a 
multiple of 11. Hence, the product of those factors and any other whole number is 
also a multiple of 11. So, if the sum of the “residual” values is a multiple of 11 (or 0), 
the original number is a multiple of 11. 

= (2 × 9,999 + 2) + (9 × 1,001 – 9) + (1 × 99 + 1) + (1 × 11 – 1) + (7 × 0 + 7) 
= (2 × 9,999 + 9 × 1,001 + 1 × 99 + 1 × 11 + 7 × 0) + (2 – 9 + 1 – 1 + 7) 
= (2 × 9,999 + 9 × 1,001 + 1 × 99 + 1 × 11 + 7 × 0) + 0. 

(2 × 9,999 + 9 × 1,001 + 1 × 99 + 1 × 11 + 7 × 0) is a multiple of 11 because it 
consists of the sum of terms that are each a multiple of 11. 
Þ For a video explaining why this divisibility rule for 11 works  — and for other 

divisibility rules, check out:  
https://www.onlinemathlearning.com/divisibility-rules-explained.html 

Extension: Pose this problem: Every palindromic number that has an even number of 
digits is a multiple of 11. Why is that the case? (A palindromic number, or 
palindrome (such as 27,411,472) reads the same from left to right as it does from 
right to left. When it has an even number of digits, each digit that is added is 
ultimately subtracted. As such, the result will always be 0 — indicating that the 
number is a multiple of 11. 

¡ The intent of this clue is to highlight the fact that when a nonzero number is divided 
by itself, the quotient is 1. As such, students should not attempt to actually perform 
this division:  ÷ . Because the quotient is 1, the thousands digit of the 

Mystery Year is 1. 
Math Note and Extension: In the research of Andy and Rosemarie Reeves*, the 
following three problems were posed to six classes of students in  
Grades 6 and 7: 

1. 2,001 – 3 2.  1,000
×    24

3.   ÷ 

The researchers found that more than 95% of the students performed the calculations 
as they had predicted: 
o For #1, most students wrote the 3 below the 2,001, then subtracted by renaming

across all the 0s, eventually obtaining 1,998.
o For #2, most students multiplied 1,000 by 4 and wrote down 4,000; then they

multiplied 1,000 by 2 and wrote down 2,000, moved over one place; and then
added to obtain 24,000.

o For #3, most students inverted the second ; then multiplied  by , 

63,114
53,402

63,114
53,402

14
19

14
19

14
19

14
19

19
14
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obtaining (many multiplying 14 ´ 19 and 19 ´ 14 separately!); finally

renaming it as , or 1.

Pose the above three problems to your students — and then encourage them to 
“think about how they think — before they “jump into the calculations.”  
* “Encouraging Students to Think about How They Think!,” by Andy and Rosemarie Reeves,

Mathematics Teaching in the Middle School, March 2003, pp. 374–377.

¡ This clue serves as a check to see if the obtained Mystery Year is reasonable. A 
centennial marks the 100th anniversary of an event. The digits of the Mystery Year 
that have been obtained are 1 9 1 8. Because the centennial of 1918 is 2018 (which 
was a recent year), the Mystery Year of 1918 is reasonable.

Historical Notes: Although the armistice of November 11, 1918 ended actual hostilities 
(some fighting did continue for a while), it wasn’t until June 28, 1919 — when the 
Treaty of Versailles was signed — that World War I officially ended between Germany 
and Allied Powers. The treaty was signed exactly five years after the assassination of 
Archduke Franz Ferdinand of Austria — which directly led to the war. 
In November 1919, President Wilson proclaimed November 11 as the first 
commemoration of Armistice Day. Legislation was passed in 1938 to mark November 11 
as being “dedicated to the cause of world peace and to be hereafter celebrated and known 
as ‘Armistice Day.’” This new legal holiday honored World War I veterans. However, in 
1954 — after being engaged in World War II and the Korean War — the Act of 1938 was 
amended, with the word “Veterans” replacing “Armistice.” This change was at the urging 
of major veterans groups, requesting to honor veterans of all wars, and was signed into 
law by President Dwight D. Eisenhower. 
On November 11, 2018 — the centennial of the armistice — more than 60 government 
leaders from around the world attended festivities at the Arc de Triomphe in Paris, France 
to commemorate the event.  
According to the Department of Veterans Affairs, many people confuse Memorial Day 
and Veterans Day. Here is how the Department of Veterans Affairs distinguishes the 
between the two holidays: 

Memorial Day is a day for remembering and honoring military personnel who died in the service 
of their country, particularly those who died in battle or as a result of wounds sustained in battle. 
While those who died are also remembered, Veterans Day is the day set aside to thank and honor 
ALL those who served honorably in the military — in wartime or peacetime. In fact, Veterans 
Day is largely intended to thank LIVING veterans for their service, to acknowledge that their 
contributions to our national security are appreciated, and to underscore the fact that all those who 
served — not only those who died — have sacrificed and done their duty. 
Source: https://www.washingtonpost.com/news/answer-sheet/wp/2016/05/29/why-memorial-day-is-different-from-
veterans-day/#:~:text=According%20to%20the%20Department%20of%20Veterans%20Affairs%3A 

Veterans Day is often misspelled as “Veteran’s Day” or “Veterans’ Day.” However, the
United States Department of Veterans Affairs Website states that the attributive (no 
apostrophe because it is a noun modifying another noun) rather than the possessive case 
is the official spelling “because it is not a day that ‘belongs’ to veterans, it is a day for 
honoring all veterans.” 

Watch “The History of Veterans Day” (2:01): 
https://www.youtube.com/watch?v=0j2QyTW70QI 

266
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“To us in America, the reflections of Armistice Day will be filled with solemn pride in the 
heroism of those who died in the country’s service and with gratitude for the victory, both 
because of the thing from which it has freed us and because of the opportunity it has given 
America to show her sympathy with peace and justice in the councils of the nations…” 

—President Woodrow Wilson (1856–1924), 
in proclaiming November 11, 1919 as the first Armistice Day 

“Veterans know better than anyone else the price of freedom, for they’ve suffered the scars 
of war. We can offer them no better tribute than to protect what they have won for us.”  

—President Ronald Reagan (1911–2004) 

“Home of the free, because of the brave.” 
—Source Unknown 

Poster for Veterans Day 2018, the  
100th anniversary of the end of World War I 
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