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Name    

Birthday of Mathematician Georg Cantor 
March 3 of the Mystery Year was the birthday of German 
mathematician Georg Cantor. He is the founder of the branch 
of mathematics known as set theory. He also explored the idea of 
having an infinitely large set of numbers  
Here are couple simple problems from set theory: Suppose Set A 
consists of {0, 3, 6, 9, 12}, and Set B consists of {6, 12, 18}. The 
union of Sets A and B is the set consisting of all elements that are 
in Set A, or in Set B, or in both. So, the union of Sets A and B is 
{0, 3, 6, 9, 12, 18}. The intersection of Sets A and B is the set of 
elements that appear in both sets. So, the intersection of Sets A 
and B is {6, 12}. 
 
Use these clues to find the Mystery Year: 

1. Let Set A = {the factors of 12}. Let Set B = 
{the multiples of 12}. Which set below 
represents the intersection of Sets A and B? 

(3) {1, 2, 3, 4, 6, 12}  (4) {6, 12} 
(5) {12}  (6) {the factors of 12} 

The correct choice, (3, 4, 5, or 6), is the 
ones digit of the Mystery Year. 

2. Let Set A = {factors of 24 that are greater than 
or equal to 8}. Let Set B = {multiples of 8 that 
are less than 24}. Which set below represents 
the union of Sets A and B. 
(4) {8, 12, 16, 24} (5) {8, 12, 16} 
(6) {8, 16, 24} (7) {8} 

The correct choice, (4, 5, 6, or 7), is the 
ones digit of the Mystery Year. 

3. Which of the following sets is not an infinitely 
large set of numbers? 

(5) {all fractions between 3 and 4} 
(6) {all decimals between 7 and 9}         

(7) {all integers less than 5} 
(8) {all whole numbers from 1 through 

1,000} 
The correct choice, (5, 6, 7, or 8), is the 
ones digit of the Mystery Year. 

 

4. Use this clue as a check on the other clues: 
Georg Cantor was also a logician. A logician 
uses logical reasoning to determine whether or 
not a conclusion drawn from a given true 
statement is also true.  
Suppose you are given the following true 
statement: 

If you are 13 years old,  
then you are a teen. 

Based on the above, which statement below 
can you conclude as always being true? 
(16) If you are a teen, then you are 13.  
(17) If you are not 13, then you are not a 

teen. 
(18) If you are not a teen, then you are not 

13 years old. 

The answer choice number is the sum of 
the digits in the Mystery Year.   

 
 

 
 
 

March 3 Puzzle 

What is the Mystery Year when 
Georg Cantor was born? 

 
 _______ _______ _______ _______ 
 Thousands Hundreds Tens Ones 

Georg Cantor 
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Name 

Birthday of Mathematician Georg Cantor 
March 3 of the Mystery Year was the birthday of German 
mathematician Georg Cantor. He is the founder of the branch 
of mathematics known as set theory. He also explored the idea of 
having an infinitely large set of numbers  
Here are couple simple problems from set theory: Suppose Set A 
consists of {0, 3, 6, 9, 12}, and Set B consists of {6, 12, 18}. The 
union of Sets A and B is the set consisting of all elements that are 
in Set A, or in Set B, or in both. So, the union of Sets A and B is 
{0, 3, 6, 9, 12, 18}. The intersection of Sets A and B is the set of 
elements that appear in both sets. So, the intersection of Sets A 
and B is {6, 12}.

Use these clues to find the Mystery Year: 

1. Let Set A = {the factors of 12}. Let Set B =
{the multiples of 12}. Which set below
represents the intersection of Sets A and B?

(3) {1, 2, 3, 4, 6, 12} (4) {6, 12}
(5) {12} (6) {the factors of 12}

The correct choice, (3, 4, 5, or 6), is the 
ones digit of the Mystery Year. 

2. Let Set A = {factors of 24 that are greater than
or equal to 8}. Let Set B = {multiples of 8 that
are less than 24}. Which set below represents
the union of Sets A and B.
(4) {8, 12, 16, 24} (5) {8, 12, 16}
(6) {8, 16, 24} (7) {8}

The correct choice, (4, 5, 6, or 7), is the 
ones digit of the Mystery Year. 

3. Which of the following sets is not an infinitely
large set of numbers?

(5) {all fractions between 3 and 4}
(6) {all decimals between 7 and 9}

(7) {all integers less than 5}
(8) {all whole numbers from 1 through

1,000} 
The correct choice, (5, 6, 7, or 8), is the 
ones digit of the Mystery Year. 

4. Use this clue as a check on the other clues:
Georg Cantor was also a logician. A logician
uses logical reasoning to determine whether or
not a conclusion drawn from a given true
statement is also true.
Suppose you are given the following true
statement:

If you are 13 years old, 
then you are a teen. 

Based on the above, which statement below 
can you conclude as always being true? 
(16) If you are a teen, then you are 13.
(17) If you are not 13, then you are not a

teen.
(18) If you are not a teen, then you are not

13 years old.

The answer choice number is the sum of 
the digits in the Mystery Year.   

 

March 3 Puzzle Answer Key 

SAMPLE: The digits so far have a sum 
of 17. So the thousands digit is 1. 

What is the Mystery Year when 
Georg Cantor was born? 

_______ _______ _______ _______ 
 Thousands Hundreds Tens Ones

   1 8  4   5 PREVIE
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Complete Solutions, Teacher Notes, & Extensions 
Birthday of Mathematician Georg Cantor 

March 3  
Puzzle 

Mystery Year:  1845 
CCSS: 6.NS.4, 6.NS.6.c, MP4 (Model with Mathematics), MP6 (Attend to Precision),  
MP7 (Look for and Make Use of Structure), MP2 (Reason Abstractly and Quantitatively). 
Topics: basic set theory of union and intersection of two sets, factors and multiples, Density 
Property, integers, logical reasoning. 

 Clue 1 Solution   Set A = {the factors of 12}, so Set A  = {1, 2, 3, 4, 6, 12}. Set B = {the multiples 
of 12}, so Set B  = {12, 24, 36, 48, …}. The intersection of Sets A and B  is the set that consists 
of those elements that the two sets have in common. The only element that the two sets have in 
common is 12, so the intersection of Sets A and B is {12}. The correct answer choice is “(5) 
{12},” so the digit in the ones place of the Mystery Year is 5.       
Math Notes: The symbol used to denote the intersection of two sets is ∩. So, A ∩ B is read “the 
intersection of A and B.” So, for Clue 1, A ∩ B = {12}. Clue 1 could be visualized with the 
following Venn diagram: 
 
 
 
 

 
 
 
 
 

Extension: A set that contains no elements is called the empty or null set. The symbol used to 
denote the empty set is ∅, or simply { }. However, {∅} does not denote the empty set. Rather, it 
is a set containing one element, namely the symbol ∅. It should be noted that the intersection of 
any set S with the empty set is the empty set. So, S ∩ ∅ = ∅ 
Have students write and share their own problems involving the intersection of two sets. Have 
them include problems where the intersection of the two sets is the empty set, such as the 
problem below. 

Let Set A = {values of x, where x < 6}. Let Set B = {values of y, where y ≥ 6}. Find A ∩ B. 
Explain. 
Solution: ∅. The only value that could be considered to be in the intersection is 6. However, 

Set A consists of values that are less than 6. Set B consists of values that are greater than 
or equal to 6. Thus, Set A does not include 6, whereas Set B includes 6. Thus, 6 is not in 
the intersection of the two sets. 

 Clue 2 Solution   Set A = {factors of 24 that are greater than or equal to 8}, so Set A = {8, 12, 24}. 
Set B = {multiples of 8 that are less than 24}, so Set B = {8, 16}. The union of Sets A and B is 
the set consisting of all elements that are in Set A, or in Set B, or in both. The elements that are in 
either or both sets are 8, 12, 16, and 24. So, the union of Sets A and B is {8, 12, 16, 24}. This is 
answer choice “(4) {8, 12, 16, 24},” so the digit in the tens place of the Mystery Year is 4.       

 
A B 

1, 2, 3, 
4, 6 

12 24, 36, 
48, … 

A ∩ B 
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Math Notes: The symbol used to denote the union of two sets is ∪. So, A ∪ B is read “the union 
of A and B.” So, for Clue 2, A ∪ B = {8, 12, 16, 24}. Point out that an element is listed only once 
in a union set, although it may be common to each of the individual sets. So, 8 is only listed once 
in the union set. 
Clue 2 could be visualized with the following Venn diagram: 

 
 
 

 
 
 

 
 

Extension: Have students define Sets A, B, and C based on the conditions given below. Then 
have students create a Venn diagram to represent the sets that they have defined. 

The possible elements that can be in the sets are cat, dog, fish, and bird. 
A ∩ B = {dog}        A ∩ C = {cat}        B ∩ C = {bird}        A ∩ B ∩ C = { },  
A ∪ B ∪ C = {dog, cat, bird}. 
Advise students that if a possible element is not included in any of the sets, it is listed outside 
the circles, but inside the rectangular frame. 
Solution: Set A = {cat, dog}, Set B  = {dog, bird}, Set C  = {cat, bird}.            
 
 
 
 
 
 
 
 
 
 
 
 

 Clue 3 Solution   Students are asked to determine which of four given sets is not an infinitely large 
set of numbers. Each answer choice is analyzed below.  

(5) {all fractions between 3 and 4} is an infinitely large set of numbers because between 
any two rational numbers, there is another rational number. This is known as the Density 
Property. For example, 3  falls somewhere between 3 and 4. Then, between 3 and 3  

there is, say, and 3 . Then, between 3 and 3 , there is, say, 3 , and so on. Mention that 
a “quick” way to check, confirm, and/or determine another rational number between two 
rational numbers is to simply find their mean! 

2
3

2
3

1
2

1
2

1
8

A B 

12, 24 8 16 

A ∪ B 

 

 

A B 

C 

dog 

cat bird 

fish 
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(6) {all decimals between 7 and 9} is an infinitely large set of numbers based on the Density 
Property as described for answer choice (5). For example, 7.2 falls beween 7 and 9. 
Then, bewteen 7 and 7.2 there is, say, 7.02. Then between 7 and 7.02 there is say, 7.002, 
and so on. 

(7) {all integers less than 5} is an infinitely large set of numbers because there is no smallest 
integer. So, this is the set {… –3, –2, –1, 0, 1, 2, 3, 4}. 

(8) {all whole numbers from 1 through 1,000} is not an infinitely large set of numbers 
because there is a finite number of whole numbers from 1 through 1,000. 

So the correct  answer choice is “(8) {all whole numbers from 1 through 1,000}.” Thus, the digit 
in the hundreds place of the Mystery Year is 8.       
Resource Note: The October 28 puzzle addresses various aspects of the concept of infinity, 
including decimal expansions that extend indefinitely and equations that have infinite solutions. 

 
 Clue 4 Solution   Students are given that the following is a true statement:  

If you are 13 years old, then you are a teen. 
Students are then asked to determine which of three given statements is a conclusion that follows 
that is always true. Each answer choice is analyzed below. 

(16)  If you are a teen, then you are 13. This statement is not always true. A person could 
be a teen and be, say, 14 years old. 

(17)  If you are not 13, then you are not a teen. This statement is not always true. A person 
who is, say, 14 years old is still a teen. 

(18)  If you are not a teen, then you are not 13 years old. This statement is always true. If 
a person is not a teen, then the person cannot be 13 years old (or 14 through 19 years 
old for that matter).  

So, the correct  answer choice is “(18) If you are not a teen, then you are not 13 years old.” The 
answer choice number, 18, is the sum of the digits in the Mystery Year. The digits of the Mystery 
Year that have been determined so far are __ 8 4 5. Because the only reasonable digit for the 
thousands place is 1, the sum of the digits in the Mystery Year is 18 — which matches answer 
choice (18). So, the Mystery Year is confirmed as being 1845. 
Extension: Advise students that logic is the study of applying correct reasoning — especially as 
it involves the drawing of conclusions from a given set of facts. Three types of arguments that 
are often made from a given factual statement are the converse, inverse, and contrapositive. 
However, as described below, of the three, only the contrapositive is a true conclusion that can 
be made. To be a true conclusion, the concluding statement must always be true (and not just 
some of the time). 
Suppose you are given the following true if-then statement: 

If you add 39 and 21, then you will obtain a sum of 60. 
o In the converse statement, the if-then parts are switched. So, the converse for the above is:  

If you obtain a sum is 60, then you have added 39 and 21. 
This, is not a true conclusion because you could have arrived at a sum of 60 without 
specifically adding 39 and 21.  

o The inverse statement presents the opposite of each part of the if-then statement. So, the 
inverse for the original statement is:  

If you do not add 39 and 21, then you will not obtain a sum of 60. 
This is not a true conclusion because you can add other numbers and still obtain a sum of 60. PREVIE
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o The contrapositive statement is a combination of the above two: the positions of the if-then 
parts are switched, and the opposite of each is applied to each. So, the contrapositive for the 
original is:  

If you do not obtain a sum of 60, then you did not add 39 and 21. 
This is a true statement because if your sum is not 60, then you clearly did not add 39 and 21. 

Have students write the converse, inverse, and contrapositive for each of the following true if-
then statements below. Then have students explain which resulting statements are true or false. 
1. If you attend Benny Middle School, then you are a middle-school student.  

Solution: The contrapositive is true: If you are not a middle-school student, then you do not 
attend Benny Middle School because only middle school students attend Benny Middle 
School. The converse, If you are a middle-school student, then you attend Benny Middle 
School, is not true because the middle-school student could attend a different middle 
school. The inverse, If you do not attend Benny Middle School, then you are not a 
middle-school student, is not true because a person who does not attend Benny Middle 
School could still be a middle-school student. 

2. If Fuzzy Wuzzy was a bear, then Fuzzy Wuzzy had hair. 
Solution: The contrapositive is true: If Fuzzy Wuzzy had no hair, then Fuzzy Wuzzy was not a 

bear because based on the true original statement, a bear has hair. The converse, If Fuzzy 
Wuzzy had hair, then Fuzzy Wuzzy was a bear, is not true because Fuzzy Wuzzy could be 
something other than a bear. The inverse, If Fuzzy Wuzzy was not a bear, then Fuzzy 
Wuzzy had no hair, is not true because Fuzzy Wuzzy could be a different animal with 
hair. Finally, we know that Fuzzy Wuzzy wasn’t fuzzy — or was he?? 

 Resources and Quotes. 
Read “The Father of Infinity and Modern Mathematics: Georg Cantor”: https://ali.medium.com/the-
father-of-infinity-and-modern-mathematics-georg-cantor-93beb245756e 

Watch “Infinity Is Bigger than You Think — Numberphile” (8:00): https://yhoo.it/3HNCFLP  
This video discusses different sizes of infinity in an engaging, easy-to-follow manner. The video 
brings out how Georg Cantor was ridiculed for his theories on different types of infinity — views that 
were not supported or recognized by his contemporary mathematicians until towards the very end of 
his life. 

“The essence of mathematics is in its freedom.”  
“In mathematics the art of proposing a question 
must be held of higher value than solving it.”  

—Georg Cantor (1845–1918) 
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How to Use Math History-Mystery Puzzles
Warm-up Activities for Middle School

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

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 math 
clubs. Pages are ready to print or assign digitally to individuals or small groups.

 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.

 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.

CCSS
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