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

October 28:  John Wallis, Inventor of  the Infinity Symbol

Mystery Year
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October 28: John Wallis, Inventor of the Infinity Symbol 
On October 28 of the Mystery Year, English mathematician, 
John Wallis, credited for inventing the symbol for 
infinity, , passed away. Infinity is the quality of having 
no limits or end, such as unlimited space, time, or quantity. 
Its symbol suggests endlessness. Note that the number of 
grains of sand in the world is countable — but it is finite. 
However, something can be countable, but still be infinite 
(such as the set of integers, or digits in a repeating decimal).  

 
 
 
 
 
 

“To infinity…  
and beyond!” 

—Buzz Lightyear, 
in the movie Toy Story 

 
Wallis was considered the most influential English mathematician prior to 
Isaac Newton. Wallis was the first to describe how to use a number line to 
add and subtract integers by “walking” forward and backward. He once 
stayed up all night calculating the 27-digit square root of a 53-digit number. 

Use these clues to find the Mystery Year: 

¡ If you move one unit to the right of 0 on a number line, you would be at +1. If you 
move one unit to the left of 0, you would be at –1. Now, consider these steps, starting 
from 0: Move 3 units to the left. Then move 8 more units to the left. Now, go  
right 2 units. Where are you? Select from these choices: 

(0) 9        (1) –7        (2) –13        (3) –9        (4) 7 
The answer choice, (0, 1, 2, 3, or 4), is the ones digit of the Mystery Year. 

¡ Try some values to determine how many solutions satisfy the equation below. 
2(x + 3) = 2x + 6 

(0) infinitely many solutions     (1) 1 solution     (2) 2 solutions     (3) no solutions 
The answer choice, (0, 1, 2, or 3), is the tens digit of the Mystery Year.  

¡ Evaluate. Then convert the sum to a decimal: 6  + 4  

The digit in the thousandths place is the hundreds digit of the Mystery 
Year. 

¡ Using reasoning and estimation, decide which choice below is the most 
reasonable square root of 50, written as .  

Note: The inverse of squaring a number is taking the square root. So, 42 = 16,  
and  = 4. 

6.5          7.1          7.9         10         25           100           2,500 
Multiply your answer choice by 100. Then add 3 ´ 331. 
The final result 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 October 28 
 
October 28: John Wallis, Inventor of the Infinity Symbol, Passed Away 

CCSS: 6.NS.6, 7.NS.1, 6.EE.3, 8.EE.7.a, 5.NF.1, 7.NS.2.d, 8.NS.1, 8.EE.2. 
Mystery Year: 1703 
¡ Students may opt to think through the steps in this clue mentally, whereas many 

students may sketch a number line and simulate “walking or skipping” along the 
number line in the directions indicated in the steps. In the left-hand side of the graph 
below, the steps moving to the left of 0 show the movement as indicated by the steps 
in the clue: 

Move 3 units to the left. Where are we? (at –3) 
Move 8 more units to the left.  Where are we now? (at –11) 
Now, go 2 units to the right.  Where are we? (at –9) 
 
 
 
 
 

 

Because you end up at choice “(3) –9”,  the ones digit of the Mystery Year is 3. 
Math Note: If students struggle with the negative numbers involved with this clue, 
you may suggest students draw a number line and label it from –12 to +12, with 0 in 
the middle. Then, as suggested by the steps on the right-hand side of the above graph, 
have students move 3 units to the right, followed by 8 more units moving to the right 
of 0. Finally, have them move 2 units to the left. As you model each step, ask: Where 
are we now? Then show students how we can use negative numbers on the number 
line to solve the clue (on the left-hand side of the graph). 
Using a number line helps reinforce the placement of integers on a number line and 
the concept of opposite pairs. For students who are familiar with addition and 
subtraction of integers, have them state translate the steps in the clue as an expression, 
and then evaluate:  

–3 + (–8) + 2 = –11 + 2, or –9     OR      –3 – 8 + 2 = –11 + 2 = –9 
¡ The equation, 2(x + 3) = 2x + 6, is an example of the Distributive Property of 

Multiplication over Addition — which is true for all numbers. This means that for any 
value with which you replace x, the equation will be true (or be in balance). Thus, 
answer choice “(0) infinitely many solutions” is the correct answer. So, the tens digit of 
the Mystery Year is 0.   

Math Note: Students should follow the instructions given in the clue, “Try some 
values to determine how many solutions satisfy the equation below.” If they do, they 
should conclude that there are infinitely many solutions that satisfy the equation. If, 
however, they solve the equation for x, they will end up with the identity, 0 = 0. 
Students at Grade 8 and above may know how to interpret that result based on  
CCSS 8.EE.7a (there are infinitely many solutions). For students who do not know 
how to interpret the result 0 = 0, encourage them to try some values! 
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¡ The sum of the two mixed numbers is computed below: 
6  + 4  

6  + 4  Find a common denominator (9) for  and . 

6  + 4  Multiply to show the common denominator, 9. 

10  Add the whole numbers and fractions. 

To convert this mixed number to its decimal form, students may first change it to its 

improper form, , and then divide the numerator by the denominator. In this case, 

the resulting quotient is a repeating decimal, 10.  Because the digit that is in the 
thousandths place is 7, the hundreds digit of the Mystery Year is 7. 

Math Note: This is an opportunity for students to share their thinking about what 
infinity means. Engage students in discussing this question: How many digits are in 
the decimal equivalent of the sum? (infinitely many; there is no end to the repeating 
7s; you can try counting the 7s — but you won’t be able to count them all!). 
Depending upon students’ prior work with concepts dealing with infinity (such as pi 
or other irrational numbers), students may have difficulty relating to this concept. 
Some students have the misconception that “really large numbers” are infinite 
numbers, such as 1 trillion. Point out that a number such as 1 trillion, “ends” or 
terminates, and thus has a finite number of digits (1 trillion contains 13 digits). 
Therefore, by definition, a “really large number” such as 1 trillion is not infinite.  

For a video (7:04) that addresses the history, concept, and paradoxes of infinity, 
check out, “What Is Infinity?”: https://www.youtube.com/watch?v=n76tj-UmQz0 

“Mathematics is not always about completing concrete thinking first or staying within a 
trajectory or curricular boundary. Sometimes teaching is about encouraging students to 
think about something they have not thought about before, about something abstract that 
pushes their secure ideas about mathematics and mathematical reasoning.”  

—Larson, Jeffrey M., Michael S. Jacobson, Katherine M. Den Ouden,  
and Carole G. Basile, (Feb. 2012). “To Infinity & … Beyond,”  

Mathematics Teaching in the Middle School, 17(6), 346 – 351. 

Math Note: A common student misconception is the thinking that the repeating 
digits “stop” if the digits are not visible on their calculator screen. Sometimes 
students will place zeros after the last visible repeating digit. Should this happen, it is 
important to have students expand the repeating decimals in writing, with your 
prompting, What digit is in the tenths place? Hundredths place? Thousandths place?, 
and so on. Note that conversely, converting repeating decimals back to rational 
numbers is addressed in the Common Core State Standards (8.NS.1). A related lesson 
task from the Mathematics Assessment Project can be found here: 
https://www.map.mathshell.org/download.php?fileid=1666 

Multicultural Note: One of the first to write about the concept of infinity was Indian 
mathematician and astronomer Bhāskara II, also known as Bhāskarāchārya (1114–
1185). In his book on algebra, Bhāskara established that division by zero yields 
infinity. He wrote, “A zero results when multiplied by zero, a khahara (zero-divided, 
or infinity) results when a number is divided by zero.” He also wrote, “There is no 
change in the khahara (infinity) by adding or subtracting.”  

¡ Using reasoning and estimation, students may check each of the answer choices by 
rounding them first to the nearest whole number, and then consider what the square of 
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each number is: Both 6.5 and 7.1 round to 7, and 72 = 49; 82 = 64, 102 = 100, and 
1002, 252, and 2,5002 are all “much larger than 50.” The only two choices that provide 
reasonable estimates for  are 6.5 and 7.1. Because 6.5 is between 6 and 7, its 
square is between 36 and 49, or about 42.5. However, the square of 7.1 is just a bit 
over 49. Thus, the most reasonable choice is 7.1 — because its square is closer to 50 
than the squares of the other choices are to 50.  
When you multiply 7.1 by 100, you obtain 710. Adding 3 ´ 331, or 993, yields 1,703. 
The digits of the Mystery Year that have already been determined are __ 7 0 3, so the 
Mystery Year checks as being 1703. 

Math Note: Common student misconceptions related to finding the square root 
include finding half of the number (answer of 25), doubling the number (answer of 
100), or squaring the number (answer of 2,500). You can facilitate building students’ 
distinction among those operations — and the fact that squaring a number and taking 
the square root of a number are inverse operations (they are “do-undo” operations) by 
asking: What does it mean to find half of a number? (Divide the number by 2.) What 
does it mean to double a number? (Multiply the number by 2.) What does it mean to 
square a number? (Multiply the number by itself.) What is 7.072? (7.07 ´ 7.07 = 
49.9849) How do we undo the operation we just did? (Sample: Divide 49.9849 by 
7.07.) Conclude by pointing out that finding the square root of a number is finding  
the number, which when multiplied by itself, yields the given number. So, 

 = 7.07. Thus,  is about 7.1. 
Extension: For more advanced students, pose the following: Without the use of a 
calculator, estimate the approximate square root of 120. How many places can you 
approximate this to? How can you check how close your estimate is the actual square 
root? You may want to assign differing but “reachable” square roots to different 
teams or partner pairs to work on and then share and compare with others. By 
differing but “reachable” square roots, it is suggested that the numbers chosen are 
relatively close to known perfect squares to provide some leverage of reasonable 
guessing; hence, the rationale for the above number choice of 120 is because it is 
close to 121. This process is the predecessor to the CCSS standard, 8.NS.2. 

Historical Notes: John Wallis was born in Kent, England, on November 
23, 1616. He passed away in Oxfordshire, England, on October 28, 
1703. The dates used in this puzzle for Wallis’ birth and death are O.S., 
Old Style, dates. Wallis’ N.S., New Style, birthdate is Dec. 3, 1616, and 
death date is Nov. 8, 1703. Old Style (O.S.) and New Style (N.S.) are 
terms sometimes used with dates to indicate that the calendar convention 
used at the time described is different from that in use at the time the 
document was being written.  

 

 
 

 

 
 

John Wallis 
During Wallis’ 54-year appointment as Savilian Professor of Geometry at Oxford 
University, he made major contributions to many branches of mathematics, including 
algebra, geometry, trigonometry, and integral calculus. He enjoyed mentally calculating 
challenging problems — such as calculating the 27-digit square root of a 53-digit number 
(mentioned in the puzzle). John Wallis was also a clergyman. 

It should be noted that Wallis was also the first to use the symbol  to represent an 

infinitesimal (an infinitely small quantity). This relates to the extension that follows. 

50

49.9849 50

1
∞
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Extension: It’s never too early to start “planting seeds” of upper-level mathematics 
skills. In fact, such actions boost students’ confidence when they move to higher-level 
mathematics because they can thus see connections from their prior years. Here is one 
such connection you may consider posing for student exploration individually, with a 

partner, or within a team: Consider the number 1 written as a fraction, . Now, if the 

numerator remains constant (unchanged), but the denominator continually increases by 
1, what happens to the value of the fraction? (The fraction continually gets smaller, and 
smaller, and smaller … approaching a very small value.) This gives the illusion of a 
number “disappearing” or, in more advanced math mathematical terms, approaching a 
limit of 0 as n becomes infinitely large. Such an exploration is a predecessor to working 
with limits in calculus: lim

!→#
$$
!
% = 0. (It should be noted that Bhāskara [discussed earlier 

in these Teacher Notes] discovered some of the basic concepts of calculus more than 500 
years before Leibnitz and Newton.) 

For further exploration, and to provide students with multiple representations of this 
function, you could have students generate a T-chart for x-values 1 – 10 and the 

corresponding y-values when those x-values are substituted into the expression, , in the 

place of x. Students should then plot the points, connect them, and again answer the 
question above. By observing the values in the T-chart and in the graph, students  

 
 

 
 
 
 
 
 
 

“To infinity… and beyond”: This phrase is used in all four Toy Story movies. It is not only 
stated by Buzz Lightyear, but it is also stated and referenced by Woody and other characters. 
You may watch Buzz Lightyear take off for “infinity… and beyond” at this link: 
https://www.youtube.com/watch?v=pbbv2C4MMcg#action=share. 

To learn about apeirophobia, the excessive and irrational fear of understanding the 
concept of infinity and eternity, go to https://exploringyourmind.com/apeirophobia-fear-infinity/ 

“All mathematicians share... a sense of amazement over the infinite depth and 
the mysterious beauty and usefulness of mathematics.”   

—Martin Gardner (1914–2010), American mathematician 

“Everything is nothing, with a twist.”  
—Kurt Vonnegut (1922–2007), American writer 

“Your limits are somewhere up there, waiting for you to reach beyond infinity.”  
 —Henry H. Arnold (1886–1950), American General of the Army and General of the Airforce 

“Life is not about finding our limitations, it’s about finding our infinity.”  
 —Herbie Hancock (1940–), American pianist 

1
1

1
x

can readily visualize 
the concept of a 
limit, in this case, of 
“approaching 0” — 
but never equaling 
0. Shown at right is 
a graph produced in 
Desmos to model 
this function: 
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