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

December 27: Birthday of  Louis Pasteur
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December 27: Birthday of Louis Pasteur 

December 27 of the Mystery Year, marks the 
birthday of French scientist, Louis Pasteur, 
inventor of the pasteurization process. 
Pasteurization of a product, such as milk, involves 
heating and then cooling the product in order to kill 
harmful bacteria that cause the product to spoil. 

Also known for his extensive research in 
fermentation and germ theory, Pasteur is probably 
best known for discovering a vaccine for rabies and 
for laying the groundwork for modern-day 
sterilization procedures. Pasteur’s amazing 
breakthroughs and discoveries in the causes and 
prevention of diseases continue to save lives. 

 
 

 
 
 
 
 
 
 
 
 
 
 

 
 

 
Louis Pasteur in his 

laboratory, painting by  
Albert Edelfeldt 

 

Use these clues to find the Mystery Year: 

¡ According to the CDC (Center for Disease Control and Prevention), there are 
around 59,000 deaths worldwide every year from rabies, a preventable disease 
with vaccination availability. About  of those 59,000 deaths occur in Asia and 

Africa. Based on this, how many yearly deaths occur outside of Asia and Africa? 
The thousands digit of this number is the ones digit of the Mystery Year. 

¡ During the years 2009 – 2018 in the United States, 23 people died from rabies. 
That number represents 92% of the people who contracted rabies in the U.S.  
How many people survived from contracting rabies during those years?  
The number of people who survived is the tens digit of the Mystery Year. 

¡ Suppose you open a full gallon container of milk, and then do the following:  
You spill  cup, then give your cat  cup, then you drink 1  cups, and later use  

2  cups in a recipe. How many ounces of milk remain in the gallon container? 

(Reminder: 8 ounces = 1 cup; 128 ounces = 1 gallon)   
The tens digit of the number of ounces of milk remaining in the gallon 
container is the hundreds digit of the Mystery Year. 

¡ Use this clue as a check on the other clues:  
World Rabies Day was first observed on September 28, 2007, exactly 112 years 
following Louis Pasteur’s death. Pasteur lived to be 73 years old.  
What is the Mystery Year? 
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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 
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Teacher Notes and Sample Solution Strategies for December 27 
 
December 27: Birthday of Louis Pasteur 

CCSS: 5.NF.4, 6.RP.3.b, MP6 (Attend to Precision), 6.EE.7, 5.NF.1.   
Mystery Year: 1822 
¡ To find the number of deaths that occur each year from rabies within Asia and Africa 

combined, students could find the product of  and 59,000. Students might then 

subtract that product from 59,000 to determine the number of deaths from rabies 
outside of Asia and Africa. 

Deaths from rabies within Asia and Africa: 

 × 59,000 =  =  = 56,050 

Deaths from outside Asia and Africa: 
59,000 – 56,050 = 2,950 

The digit in the thousands place of 2,950 is 2, so the ones digit of the Mystery Year  
is 2. 

Math Notes: Some students may correctly reason that if  of the 59,000 deaths 

from rabies yearly occur within Asia and Africa, then that would mean  of the 

59,000 deaths occurred outside Asia and Africa. Multiplying  and 59,000 gives a 

result of 2,950. While both strategies result in 2,950, you may want to engage 
students in the pros and cons of each method. The latter method is more efficient, 
requiring less work, but some students may follow the reasoning used in the first 
explanation more easily. 
Some students may notice that they can easily use decimals to solve the clue. They 
may find the product of 0.95 and 59,000, and then subtract that result from 59,000. 
Or, they may directly find the product of 0.05 and 59,000. 
Historical Note: It is interesting to note that rabies have been contracted on all 
continents — with the exception of Antarctica. 

¡ Before students solve the clue, you may want to lead a discussion — and have 
students restate the problem in their own words — to ensure that everyone is 
interpreting the problem the same way. For example, the clue does not state that 92% 
of all people in the U.S. contracted rabies during the years 2009 – 2018. Rather, of 
those who did contract rabies, 23 of them died — which was most of them, namely 
92% of them.  
Encourage students to put the words into an equation, where x represents the total 
number of people in the U.S. who contracted rabies during the years 2009 – 2018. 
Students should read the equation (algebraic translation) as, “92% of some number is 
equal to 23.” 

0.92x = 23  
Dividing each side by 0.92 yields 25 as the solutionf for x. That means that 25 people 
in the U.S. contracted rabies during the years 2009 – 2018, with 23 of them dying 
from the disease. Thus, 25 – 23, or just 2 people who contracted rabies survived. So, 
the tens digit of the Mystery Year is 2. 

19
20

19
20

19 ×  59,000
20

1,121,000
20

19
20

1
20

1
20
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Math Notes: Be on the alert for students who calculate 92% of 23 (0.92 × 23), 
obtaining a product of 21.16. Students may incorrectly interpret this as 21 (rounded) 
people in the U.S. having survived having rabies. Should you observe this, engage 
students in the following discussion: If 92% died from rabies, what percent survived? 
(8%). How does the percent who survived compare with the percent who died? (The 
8% survival rate compared to 92% death rate is very small.) How does your number 
— 21 — who survived compare with the number who died? (Very large: 21 compared 
to 23) Is this reasonable? (No.) 
Historical Notes: The first two clues demonstrate how deadly it can be if a person 
contracts rabies. According to the Johns Hopkins site below, “Rabies is a viral 
infection of certain warm-blooded animals and is caused by a virus in the 
Rhabdoviridae family. It attacks the nervous system and, once symptoms develop, is 
100% fatal in animals, if left untreated.” That is why, for example, it is so important 
for dogs to be vaccinated for rabies. https://www.hopkinsmedicine.org/health/conditions-
and-diseases/animal-bites-and-rabies 
The Johns Hopkins site above also addresses the dangers of animal bites. 
You may want to use this opportunity to transition into the importance of getting 
vaccinated for the coronavirus disease. You may want to discuss the following 
article, “15 Reasons Why I Will Get a Covid-19 Vaccine”: 
https://coronavirus.medium.com/15-reasons-why-i-will-get-a-covid-19-vaccine-30f3538a4685 

¡ Students may tackle this clue by first combining (adding) all the amounts of milk 
involved in the actions: You spill  cup, then give your cat  cup, then you drink  

1 cups, and later use 2  cups in a recipe. 

 +  + 1  + 2  Record how many cups of milk are used in the clue. 

 +  + 1  + 2  Convert each fraction to an equivalent fraction with a denominator 

of 8. 

3  Add the whole numbers. Add the fractions. 

5  Simplify the improper fraction. 

So, a total of 5  cups of milk was poured from the full gallon of milk. Using the 

given information that “8 ounces = 1 cup, and 128 ounces = 1 gallon,” students may 
convert the 5  cups to the number of ounces that were poured out: 

5  cups =  cups Convert 5  to the improper fraction . 

 cups ×   Multiply the number of cups by 8 to determine the total number of  

ounces that were used.  
41 ounces Divide out by the common factor 8, yielding that 41 ounces were 

poured out. 

Because 1 gallon contains 128 ounces, and 41 ounces were poured out, the number of 
ounces that remain is 128 – 41, or 87 ounces. The tens digit of 87 is 8, so the 
hundreds digit of the Mystery Year is 8. 
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Joke 
Customer in restaurant: If this is 2% milk, what is the other 98%?? 
Extension: Contrary to what many people believe, 1% milk or 2% milk, does not 
mean that all but 1% or 2% of the milk fat content has been removed. Rather, the 
percent refers to the percent of the total weight of the milk that is milk fat.  
Have students complete the third column of the table below for the weight of the milk 
fat in 1 cup of milk. Advise them that 1 cup of milk weighs about 225 grams. Have 
students round each result to the nearest tenth of a gram.  

Type of Milk Percent of Weight that Is Milk Fat Milk Fat Grams (in 1 cup) 
Whole milk 3.5% 7.875 » 7.9 
2% milk 2% 4.5 
1% milk 1% 2.25 » 2.3 
Skimmed milk 0.5% 1.125 » 1.1 

Ask students to write their own questions about the data. For example: 2% milk has 
about what percent the amount of fat as whole milk? (4.5 ÷ 7.9 or 2 ÷ 3.5 » 57%) 

¡ From the given information, the first World Rabies Day was observed on September 
28, 2007, and Louis Pasteur died 112 years prior — on that same day. Therefore, 
Pasteur died on September 28, 1895 (because 2,007 – 112 = 1,895). The clue tells us 
that he was 73 years old when he died, so you can subtract 73 from 1895 to determine 
that he was born in 1822. Because the digits of the Mystery Year determined so far 
are __ 8 2 2, the Mystery Year is confirmed to be 1822.  

Historical Notes: Louis Pasteur (1822–1895) was a French-born biologist, chemist, and 
microbiologist whose research and studies in microbial fermentation and germ theory led to 
discoveries and processes that continue to save lives today. Among his major areas of research 
were molecular asymmetry, fermentation and germ theory of diseases, and spontaneous 
generation. As a result, processes were developed (pasteurization, sterilization procedures) and 
vaccination and immunology that aid in the prevention of disease were discovered (chicken 
cholera, anthrax, rabies).  

The Final Rabies Generation is a current program underway whose mission is to completely 
eradicate rabies from the world by the year 2030. This ambitious program involves a combination 
of education of people and vaccination of dogs. For more information, check out: 
https://finalrabiesgeneration.org/. 

For a mini biography video (3:17) of Louis Pasteur’s life and scientific legacy, check out: 
https://www.youtube.com/watch_popup?v=OXdbQ1JkX7c. 

Joke 
Customer in Restaurant: This milk has a terrible taste. I don’t think this milk was pasteurized! 
Waiter: Do you want the milk pasteurized? 
Customer: Yes! 

[The waiter then lifts the glass of milk — and waves it in front of the customer’s face.] 
Waiter: Now it’s past your eyes! 

“Let me tell you the secret that has led me to my goal. My strength lies solely in my tenacity.” 

“Science knows no country, because knowledge belongs to humanity, and is the torch which 
illuminates the world. Science is the highest personification of the nation because that nation 
will remain the first which carries the furthest the works of thought and intelligence.” 

—Louis Pasteur (1822–1895) 
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