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January 9: Death of Mathematician Maria Agnesi

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

Mystery Year

Hundreds Tens OnesThousands PREVIE
W



Copyright © 2022 by ActiveMath®, Inc. All rights reserved. January 9th Math History-Mystery Puzzles

January 9: CLUES

PREVIE
W



©ActiveMath®, Inc., 2022       activemath.com     Math History-Mystery Puzzles: January 9 

January 9: Death of Mathematician Maria Agnesi 
On January 9 of the Mystery Year, Italian 
mathematician, philosopher, and theologian, 
Maria Gaetana Agnesi (Ag-nay-see), passed away. 
Several hundred years ago, she became the first 
woman to write a mathematics handbook for use 
by students. She was also the first woman to be 
offered a professorship in mathematics. Although 
Maria was from a wealthy family, she ultimately 
chose a life of poverty and service to the poor. 

Her book, Analytical Institutions for the Use of 
Italian Youth, provides a comprehensive treatment 
of algebra and the new field, at the time, calculus. 
She loved mathematics because from mathematics  
  

   
 
 
 
 
 
 
 
 
 
 
 
 
 

 

 
 comes truths that are wholly certain — whereas other 

forms of knowledge are fallible and are open to dispute. 

Because this puzzle is in honor of a mathematician, the clues to 
find the Mystery Year are all math puzzlers. 

1. What is the next number in this sequence? 

1,        5,        –5,        3,        –9,        7,        –35,        –3,        ? 
The answer choice, (6, 7, 8, 9, or 0), is the ones digit of the Mystery Year. 

(6) –21     (7) –1     (8) 9     (9) 21     (0) Not Here 

2. If  = , and  = , what is the value of ? 

The answer choice, (6, 7, 8, 9, or 0), is the tens digit of the Mystery Year. 

(6)       (7)       (8)       (9)       (0) Not Here 

3.  100 people are in a room. Twelve of them play neither the piano nor the trumpet. Of 
the 100 people, 64 play the piano (and perhaps another instrument), and 80 play the 
trumpet (and perhaps another instrument). How many of the 100 people play both 
the piano and the trumpet?  
The answer choice, (5, 6, 7, 8, or 9), is the ones digit of the Mystery Year. 

(5) 144     (6) 44     (7) 56     (8) 16     (9) Not Here 

4. Use this clue as a check on the other clues: Find the value of x. 
10,000 – 9,999 + 9,998 – 9,997 + 9,996 – 9,995 … + 6 – 5 + 4 – 3 + 2 – 1 = x 

The value of x is equal to 4,433 more than the product of the digits in the 
Mystery Year.  
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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 use 
with math clubs.

 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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Teacher Notes and Sample Solution Strategies for January 9 
 
January 9: Death of Mathematician of Maria Agnesi 

CCSS: 7.NS.1.b, 7.NS.2a, MP1 (Make Sense of Problems and Persevere in 
Solving Them), MP 2 (Reason Abstractly and Quantitatively), MP7 (Look 
for and Make Use of Structure), 5.NF.6. 

Mystery Year: 1799 
Notes from the Authors: The clues in this puzzle are likely to be more challenging 
than the clues in many of the other puzzles. As such, it is highly recommended that 
students work in small groups when working through the clues. 
A special Extension involving Venn diagrams, Pianos, Trumpets, and Violins … 
Oh, My!, appears on the final two pages of the puzzle. 

1. If students struggle to get started, advise them that this sequence involves a dual 
pattern with regard to operations. One operation involves addition; the other involves 
multiplication. The overall pattern for the sequence is shown below. 
 + 4 ´ (–1) + 8 ´ (–3) + 16 ´ (–5) + 32 ´ (–7) 

1,        5,        –5,        3,        –9,        7,        –35,        –3,        ? 
When –3 (the term to the immediate left of ?) is multiplied by –7, the result for ? is 
equal to 21. This is answer choice “(9) 21,” so the digit in the ones place of the 
Mystery Year is 9. 

Math Notes: Here is a rationale for each of the incorrect answer foils: 
o (6) –21: The student makes a sign error in the final calculation when multiplying 

–3 and –7. 
o (7)  –1: The student thinks that the opposite of the first term, 1,  is reasonable, 

given that 5 and –5 and 3 and –3 are terms in the sequence. 
o (8) 9: The student applies the same reasoning as above (for choosing –1). 

2. Students are given that  =  and  = . They are asked to find the value of . 

Students need to reason abstractly and quantitatively to notice that  can be obtained 

by finding the product of  and :  ´  =  ´  = . So, to find the value of , 

students should multiply  and :   ´  = . This is answer choice “(9) ,” so 

the digit in the tens place of the Mystery Year is 9. 
Math Note: Here is a rationale for each of the incorrect answer foils: 
(6) : The student simply associates a with 2, and c with 5 — erroneously treating 

each fraction as consisting of “two separate numbers” rather than as a single number. 
Explain that when thinking proportionately, a is to b as 2 is to 3, and b is to c as 4 is 
to 5. This does not mean that a’s value is 2, or that c’s value is 5. Cross-multiplying 
with  = , and with  = , yields 3a = 2b, and 5b = 4c, respectively. Solving for b 

in each equation yields  = b, and b = , respectively. Then when each expression 
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for b is set equal to each other, the result is  = . Thus, a = , and c =  (not 

simply 2 and 5, respectively). And from either of those equations that was solved for 
a or for c, students can derive that  = . 

(7) : The student finds the cross-products of  and  and writes it as a fraction. 

(8) : The student finds , the reciprocal of the correct answer. 

Extension: Pose this problem to students: 
A given fraction is equivalent to . The numerator of the given fraction is 6 less 

than its denominator. What is the denominator? 
Solution: Let x = the denominator of the fraction. Then the numerator of the given 

fraction is equal to x – 6. Thus we have the following equivalence: 

 =  

4(x – 6) = x(3) Multiply each side of the equation by 4x to clear the equation 
of fractions. 

4x – 24 = 3x Simplify each side of the equation. 
–24  = –x Subtract 4x from each side of the equation. 
24 = x Multiply each side of the equation by –1. 

So, the denominaor is equal to 24 (and the numerator is equal to 24 –6, or 18). 
As a check,  and  are equivalent. 

3. Because 12 of the people in the room play neither the piano nor the trumpet, there are 
88 people in the room that play either the piano, the trumpet, or both. Of the 88 
people, 64 of them play the piano (and possibly also the trumpet). This means that  
88 – 64, or 24, of the people do not play the piano. Of the 88 people, 80 of them play 
the trumpet (and possibly also the piano). This means that 88 – 80, or 8, of the people 
do not play the trumpet. Thus 24 + 8, or 32 of the people play one or the other 
instrument. That leaves 88 – 32, or 56, of the people who play both instruments. This 
is answer choice “(7) 56,” so the digit in the hundreds place of the Mystery Year is 7. 

Math Note: Here is a rationale for each of the incorrect answer foils: 
o (5) 144: The student does not reason correctly or attend to precision — and 

simply adds 80 and 64. 
o 6) 44: The student adds 80 and 64, then subtracts 100 from the total 144 to account 

for the “overlap.” But the student ignores the 12 who play neither instrument. 
o (8) 16: The student performs the same reasoning error as in choice (5) above, but 

subtracts 64 from 80 to account for the “overlap.” 
Extension: Problems similar to the one posed in the above clue are often solved using 
a Venn diagram. For a related problem that employs a Venn diagram, see the 
Extension at the end of this puzzle, Pianos, Trumpets, and Violins … Oh, My! 

4. Students are asked to find the value of x in this equation: 
10,000 – 9,999 + 9,998 – 9,997 + 9,996 – 9,995 … + 6 – 5 + 4 – 3 + 2 – 1 = x 

Careful observation of the sequence of sums and differences reveals that there is a 
pattern: The difference resulting from every two consecutive terms is 1. For example, 
10,000 – 9,999 = 1;  9,998 – 9,997 = 1;  9,996 – 9,995 = 1; … 6 – 5 = 1;  4 – 3 = 1; 
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and 2 – 1 = 1. There are 5,000 such differences — each with a value of 1. So, the 
value of x is 5,000.  
The digits of the Mystery Year that have been determined so far are __ 7 9 9. Students 
are told in the introduction text that Maria Agnesi lived “several hundred years ago,” 
so the only reasonable value for the thousands digit is 1. The product, 1 ´ 7 ´ 9 ´ 9 is 
567. Students are told that the value of x is 4,433 greater than the product of the digits 
in the Mystery Year, so when 4,433 is subtracted from 5,000, the result is 567. Thus, 
the Mystery Year checks as being 1799. 

Historical Notes 
According to Britannica, Maria Gaetana Agnesi is “considered to be the first woman in 
the Western world to have achieved a reputation in mathematics.” But although she 
clearly began opening doors for women to pursue careers in mathematics back in the 
mid-1700s, there is much work that needs to be done to counter the gender imbalance in 
STEM fields. For example, a 2020 NSF survey revealed that out of a total of 2,012 
doctorates awarded in mathematics and statistics in the U.S. in 2019, only 585 (29.1%) 
were awarded to women. According to the Wikipedia article, “Women in STEM Fields” 
<https://en.wikipedia.org/wiki/Women_in_STEM_fields>, 

Many scholars and policymakers have noted that the fields of science, technology, engineering, and 
mathematics (STEM) have remained predominantly male with historically low participation among 
women since the origins of these fields in the 18th century during the Age of Enlightenment.  
Scholars are exploring the various reasons for the continued existence of this gender disparity in 
STEM fields. Those who view this disparity as resulting from discriminatory forces are also seeking 
ways to redress this disparity within STEM fields (these typically construed as well-compensated, 
high-status professions with universal career appeal). 

For suggestions on what can be done to counter the gender imbalance in STEM fields, we 
suggest that you read the above-mentioned Wikipedia article. 

Maria Agnesi received the following recognitions:  
o An asteroid, 16765 Agnesi, was named after Agnesi.  
o A crater on Venus was named Crater Agnesi.  
o A mathematical cubic curve that she discussed in her book, Analytical Institutions for the 

Use of Italian Youth (published in 1748), became known over the years as the Witch of 
Agnesi — even though the curve has nothing to do with witches! According to Wolfram 
MathWorld, “The name ‘witch’ derives from a mistranslation of the term averisera 
(‘versed sine curve,’ from the Latin vertere, ‘to turn’) in the original work as avversiera 
(‘witch’ or ‘wife of the devil’) in an 1801 translation of the work by Cambridge Lucasian 
Professor of Mathematics John Colson.” According to Smithsonian Magazine, “It’s 
particularly ironic that the work of Agnesi, who was so talented with languages [she 
mastered Latin, Greek, Hebrew, and several modern languages — in addition to her 
native Italian], would suffer from a mistranslation that’s carried on into mathematics 
textbooks today: the curve is still used as a modeling and statistical tool 250 years later 
[now more than 270 years later].” 

Read “Maria Agnesi, the Greatest Female Mathematician You've Never Heard of ” from 
The Conversation, reprinted by Scientific American: 
https://www.scientificamerican.com/article/maria-agnesi-the-greatest-female-mathematician-youve-
never-heard-of/ 

Read this August 12, 2021 Scientific American article, “Modern Mathematics Confronts 
Its White, Patriarchal Past: Mathematicians want to think their field is a meritocracy, but 
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bias, harassment and exclusion persist”: https://www.scientificamerican.com/article/modern-
mathematics-confronts-its-white-patriarchal-past/  

Watch “Google Doodle honoring Maria Gaetana Agnesi” (0:54): 
https://www.youtube.com/embed/hppDrAsd-hA  
Watch “Maria Agnesi” (5:02): https://www.youtube.com/embed/UaqKD2I9IbY  

“We cannot but behold with the greatest astonishment how a person of a sex that seems 
so little fitted to tread the thorny paths of these abstract sciences penetrates so deeply as 
she has done into all the branches of algebra.” 

—Jean Étienne Montucla (1725–1799), French historian of mathematics,  
offering praise to Agnesi’s work — while revealing the sexism directed 

towards females doing mathematics — that often persists to this day 

“Though few remember Agnesi today, her pioneering role in the history of 
mathematics serves as an inspiring story of triumph over gender stereotypes. She 
helped to blaze a trail for women in math and science for generations to follow. Agnesi 
excelled at math, but she also loved it, perceiving in its mastery an opportunity to serve 
both her fellow human beings and a higher order.” 

—Richard Gunderman and David Gunerman, in the article,  
 “Maria Agnesi, the Greatest Female Mathematician You've Never Heard of ” 

“Analytics […] is the Art of resolving all kinds of Mathematical Questions, by finding 
or computing unknown numbers, or quantities, by the means of others that are known 
or given.” 

—Maria Gaetana Agnesi (1718–1799)  
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Extension 

Pianos, Trumpets, and Violins … Oh, My! 
 

 
 
 
 
 
 

 

1. Consider the information in Problem #2. Then decide which Venn diagram 
illustration below would best represent the relationship of all the data. Explain why 
you made your choice. 

2. Then, carefully consider all the information and complete your chosen Venn diagram 
with the numbers that represent each region and answer the question, “How many of 
the 100 people play all three instruments?” 

o 100 people are in a room.  
o 5 of them play neither the piano nor the trumpet nor the violin.  
o Of the 100 people, 64 play the piano (and perhaps another instrument).  
o Of the 100 people, 80 play the trumpet (and perhaps another instrument).  
o Of the 100 people, 37 play the violin (and perhaps another instrument). 
o 1 plays both the piano and violin only.  
o 51 play the piano and trumpet only. 
o 10 play the trumpet and violin only.  
o 14 play only the violin. 
How many of the 100 people play all three instruments?  

3a. What is the probability that a person selected at random from the room plays all three 
instruments? 

3b. What is the probability that a person selected at random from the room does not play 
the piano? 

1. Which Venn diagram best represents the relationship of the data? 

A. B.                                        C.  
  
 
 
 
 
 
 
  

v
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Solutions 
1. The correct Venn diagram is B (filled in below).  

Have students explain why B is the correct choice. (A ring is needed that has no 
connection with the other three rings, and three rings need to overlap because the 
people play combinations of two or all three instruments.) 

2.  The Venn diagram is filled in below. The black numerals are derived directly from 
the given information. Because we know that 37 people play the violin (and perhaps 
another instrument), and because 1 + 14 + 10, or 25 of them have been accounted for 
so far in the Venn diagram, that means that the value of ? in the center region must be 
12. Thus, 12 people play all three instruments. 
By completing the Venn diagram, students can check the above result. Because 64 
people play the piano (and perhaps another instrument), and that 1 + 12, or 13 people 
have been accounted for so far in the Venn diagram, we know that 51 people need to 
be distributed between “Piano only” and “Piano & Trumpet.” Also, because 80 
people play the trumpet (and perhaps another instrument), and that 10 + 12, or 22 
people have been accounted for so far in the Venn diagram, we know that 58 people 
need to be distributed between “Trumpet only” and “Trumpet & Piano.” However, 51 
of those 58 people also play the piano. Thus, all 51 of the piano players that need to 
be distributed must be in the “Piano & Trumpet” region — which means 0 people are 
in the “Piano only region.” That leaves 7 people to be in the “Trumpet only” region. 
As a final check, we need to make certain that the sum of all of the numbers that 
appear in the Venn diagram is 100. The sum of the eight numbers in the Venn 
diagram below is indeed 100. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

3a. The probability that a person selected at random from the room plays all three 
instruments is , or 12%. 

3b. By finding the sum of the numbers outside the piano region, students can determine 
that the probability that a person selected at random from the room does not play the 
piano is , or 36%. Students may recognize that “does not play the piano” is the 

complement of “play the piano.” The probability of “play the piano” is 64%, so the 
probability of “does not play the piano” is 100% – 64%, or 36%. 

Resource Note: The November 18 Math History-Mystery Puzzle on the “birthday” of 
Mickey Mouse delves into Venn diagrams. 
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