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

November 18: “Birthday” of  Mickey Mouse
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November 18: “Birthday” of Mickey Mouse 
On November 18 of the Mystery Year, Walt 
Disney’s Mickey Mouse was “born” when he 
appeared in the cartoon, Steamboat Willie. 
His girlfriend, Minnie, also appeared in the 
cartoon. Since then, Mickey has appeared in 
more than 130 films. Soon he became the official 
mascot of the Walt Disney Company. Mr. Disney 
once said, “I only hope that we never lose sight of 
one thing — that it was all started by a mouse.” 

 
 
 
 
 
 
 
 

 
 
 

Silhouette of  
Mickey Mouse's head 

Use these clues to find the Mystery Year:  

¡ Mickey Mouse usually wears a red shirt, yellow shoes, and white gloves.  
Suppose he pays $25 for a shirt, $37 for shoes, and $18 for gloves.  
He also pays 10% in sales tax. 
The amount of sales tax is the ones digit of the Mystery Year. 

¡ The numbers  0–15 have been placed in the 
Venn diagram at right based on rules for how 
the numbers go into Sets A, B, and C, 
respectively. What rule was used to determine 
the numbers that go into Set B? 

(1) The set of  odd numbers, 0–15 
(2) The set of prime numbers, 0–15 
(3) The set of composite numbers, 0–15 
(4) The set of whole numbers, 0–15 

 

The answer choice, (1, 2, 3, or, 4), is the tens digit of the Mystery Year. 

¡ In the above Venn diagram, where would you place the number 51? 
(6) In Set B, but not in Set C 
(7) In the intersection of Sets B and C 
(8) In the Intersection of Sets A and C 
(9) In Set A, but not in Set C. 

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

¡ The sum of the four digits in the Mystery Year is the median of this set of 
numbers:   

17,  20,  100,  19,  16,  40,  25 

 
 
 
 
  

   
 

         
 Thousands Hundreds Tens  Ones 

2 

3, 5, 7, 
11, 13,  

0 

9, 15 
Set 
A 

4, 6, 8, 
10, 12, 

14 

Set 
B 

Set 
C 

1 

Relationships Among the Numbers 0–15 

Image Credit: The 
image silhouette of 
Mickey Mouse is in the 
public domain: 
https://en.wikipedia.org/w
iki/Mickey_Mouse#/medi
a/File:Mickey_Mouse_he
ad_and_ears.svg 
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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 November 18 
 
November 18: “Birthday” of Mickey Mouse 

CCSS: 7.RP.3, The second and third clues address MP7 (Look for and Make 
Use of Structure), MP5 (Use Appropriate Tools Strategically), and 
4.OA.4; 6.SP.5.c. 

Mystery Year: 1928 
¡ The total cost, before the 10% sales tax, of the red shirt, yellow shoes, and white 

gloves is $25 + $37 + $18, or $80. The 10% sales tax on $80 is 0.1 × $80, or $8. So, 
the ones digit of the Mystery Year is 8. 

¡ Before students work on this clue, you may 
need to explain that a Venn diagram is a display 
that uses circles (or rings) to show relationships 
among sets of objects or numbers. For each 
circle there is a rule that defines the elements 
that go into it. If an element belongs in more 
than one set, it is placed in the intersection of 
those sets. It is important to point out that each  
element must appear in one section of the diagram. In the above Venn diagram, the 
relationship of the multiples of 3 and 5 for the numbers 0–15 is displayed. Because 0 
and 15 are multiples of both 3 and 5, they appear in the intersection of the two sets. 
The numbers 1, 2, 4, 6, 7, 8, 11, 13, and 14 appear outside the circles because they are 
not members of either set.  
In analyzing the Venn diagram in the clue, students need to first decide on the rule 
that has been applied to define each set. Students should notice that there are both odd 
and even numbers in both Sets A and B. Students may notice that the only even 
number in Set B is 2, a prime number. They may also notice that all of the numbers in 
Set B are prime numbers — and there are no prime numbers in Set A. Students should 
know that the numbers 0 and 1 are neither prime nor composite — and they are not in 
Set B. So, the rule for Set B is answer choice “(2) The set of prime numbers, 0–15.” 
Thus, the tens digit of the Mystery Year is 2. 

Math Note: At this time, it would be instructive for students to determine the rules 
that apply to Sets A and C. You may want to point out that Sets A and B do not 
overlap — thus showing that they have no elements in common. Such sets are called 
disjoint sets. This information should provide an important hint that Set A is the set of 
composite numbers, 0–15 (because a number cannot be both composite and prime). 
Students should notice that all of the numbers in Set C are even numbers — and that 
even numbers do indeed overlap with composite numbers and prime numbers. So, Set 
C is the set of even numbers, 0–15. (The set of even numbers is not listed as one of 
the answer choices.) 
Historical and Math Notes: The Venn diagram was introduced in 1880 by English 
mathematician and logician John Venn (1834–1923). It is used in such fields as set 
theory, probability, statistics, and logic. For example, based on the given Venn 
diagram with the given clues, you could ask:  

What is the probability of selecting a whole number 0–15  
that is an odd composite number? 

Solution: Based on the Venn diagram, it is clear that two of the sixteen numbers  

Multiples 
of 3 

Multiples 
of 5 

Multiples of 3 and 5 for Numbers 0–15 

3, 
6, 
9, 
12 

0, 
15 

5, 
10 

1, 2, 4, 
6, 7, 8, 
11, 13, 
14 
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(9 and 15) satisfy that requirement, so the probability is , or . 

By showing where Venn diagrams are used in the real world, students will not 
likely ask the question, “Venn will I ever use this math?” 
Extension: Show students how to find the greatest common factor (GCF) and least 
common multiple (LCM) of three numbers by using a Venn diagram. 

Example: Consider the numbers 84, 150, and 300. Find the prime factorization of 
each: 

  84 = 2 ´ 3 ´ 2 ´ 7 
150 = 2 ´ 3 ´ 5 ´ 5 
300 = 2 ´ 3 ´ 5 ´ 5 ´ 2 

Now have students think of a factor as a 
product of any combination of prime factors. 
As such, have them place the prime-factor 
products and any individual factors in a 
Venn diagram as shown at right. Note that  
2 ´ 3 are the factors that all three numbers 
share in common, so they appear in the 
intersection of all three sets.   
Explain that the GCF of 84, 150, and 300 is the product of all their shared prime 
factors (located in the intersection of all three sets). The LCM is the product of all 
of the listed prime factors. Note that 5 ´ 5, 2 ´ 3, and the individual 2 are used only 
once in the LCM because they appear in the Venn diagram only once. Thus, the 
LCM is the product of the prime factor combinations from all of the populated 
regions of the Venn diagram. 

The GCF of 84, 150, and 300 is 2 ´ 3, or 6.  
The LCM of 84, 150 and 300 is 7 ´ 2 ´ (2 ´ 3) ´ (5 ´ 5), or 4,200. 

Have students make a Venn diagram to find the GCF and LCM of two or three 
numbers that you choose. 

Math Humor: In his book Mathematics and Humor (2008, University of Chicago 
Press), John Allen Paulos explains that a convenient way to conceive of puns in in 
terms of the intersection of two sets.  
A pun is a word or phrase that belongs to 
two or more distinct universes of discourse 
— and this brings both to mind. The 
humor, if there is any, results from the 
inappropriate and incongruous sets of 
associated ideas jarring each other. The 
Venn diagram at right is based on this joke: 

Reporter: Miss Monroe, are you a model? 
Marilyn Monroe: No; I am full scale. 

Essentially, the greater the distance from where you think the joke is going (in this 
case, fashion model), to where it actually goes (scale model), the funnier the joke. 

¡ In this clue, students are asked to place the number 51 in the Venn diagram from the 
previous clue. Because students have determined (from the above Math Note) that 
Set C is the set of even numbers, 0–15, the number 51 clearly cannot go into Set C. 
So, the decision comes down to whether or not 51 is a prime number. A common 

2
16

1
8

150  
Factors of 84, 150, and 300 

5 ´ 5  

84  

2 ´ 3  

7  

2  

300  
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student misconception is in thinking that 51 is a prime number because it “looks” 
like a prime number. However, according to the divisibility rule for 3, a number is 
divisible by 3 if the sum of its digits is a multiple of 3. Because 5 + 1 = 6, and 6 is a 
multiple of 3, we know that 51 is a composite number. Thus, the correct answer 
choice is “(9) In Set A, but not in Set B.” Therefore, the hundreds digit of the Mystery 
Year is 9.  

Math Humor: Although the arrangement of the circles used in the Venn diagram for 
the second and third clues may suggest a familiar image, students will likely not 
conclude that these are “Mickey Mouse” problems… 

¡ The median of a set of data is the middle number when the scores are arranged in 
order, either from smallest to largest, or from largest to smallest. To find the median 
of this set of numbers, first arrange them in order. 

17, 20, 100, 19, 16, 40, 25 
¯ 

16, 17, 19, 20, 25, 40, 100 
The median is 20. The digits of the Mystery Year that have been determined so far are 
__ 9 2 8. The sum of those digits is 19. The reasonable digit for the thousands place is 
1, putting the sum of the digits at 20 — matching the median of the scores. So, the 
Mystery Year checks as being 1928. 

Math Note: A common student misconception is simply stating that the median is 
“the middle score” in a distribution. In the final clue, those students would select 19 
as the median. Stress that median divides a distribution in half, akin to the median 
strip on a highway. But mathematically, the median must be such that half the scores 
are greater than it, and half are less than it.  

To watch a brief video (0:44) with Walt Disney saying, 
“… it was all started by a mouse,” go to: 
https://www.youtube.com/embed/dTCAqKobu5E#action=share 
 

 
“When people laugh at Mickey Mouse, it's because he's so 
human; and that is the secret of his popularity.” 

—Walt Disney (1901–1966) 
 
 

 
Walt Disney and his cartoon creation,  

Mickey Mouse, in 1931 
Photo Credit: U.S. National Archives & 
DVIDS (Public Domain Archive): 
https://nara.getarchive.net/media/photograph-of-
walt-disney-with-mickey-mouse-37f285 
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