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Name    

Death of Mathematician Sofia Kovalevskaya 
February 10 of the Mystery Year, marks the date when Russian 
mathematician Sofia Kovalevskaya passed away. She was the first woman 
in Europe to hold a doctoral degree, and she was the first woman to become a 
full professor in mathematics in northern Europe. 
As a child, she was educated by her father. She taught herself algebra, but was 
prohibited from studying math at a Russian university — because Russia 
prohibited women from attending. So she contracted “a marriage of 
convenience.” With a husband, she was allowed to travel abroad and 
unofficially attend the University of Berlin in Germany. Ultimately, based on 
her work, she was awarded a Ph.D. in math. She is the subject of several 
movies and books as a result of her accomplishments in math — and due to 
her pioneering role as a female who fought hard to get an education in a field 
mostly dominated by males. 
 

 

 
 

Use these clues to find the Mystery Year. Show your work.  
1.  Shown below are five of the names for which 

Sofia Kovalevskaya is known. What is the mean 
number of characters in the spellings per name? 
(Spaces do not count as characters, but a hyphen 
does count.) 

Sophia Kovalevskaya • Sophie Kowalevski 
Sonya Kovalevskaya • Sofya Kovalevsky 

Sofya Korvin-Krukovskaya 
 

 

 
When you multiply the tenths digit of the 
mean by 0.125, you will have the ones 
digit of the Mystery Year.    
  

2.   Which values of x will produce the value of 18 
for y in the following equation? 

 y =   Circle all correct answer choices.  

(1) 0 (2) 1  (3) –1  (4)   (5)   (6)  

 
      

The sum of all correct answer choice 
numbers is the tens digit of the Mystery 
Year.  

 3.  A person buys a horse for $90, then sells it for 
$100, and finally buys it back for $80. How 
much money did that person make or lose as a 
result of those 3 transactions? 

 (5) Lost $70 (6) Lost $20 (7) Made $30 
(8) Made $20  (9) Not here 

 
 

 

The answer choice, (5, 6, 7, 8, or 9), is the 
hundreds digit of the Mystery Year. 

4.  Use this clue as a check on the other clues:  
 The area of a rectangular rug is 120 ft2. The 

length is 2 ft more than the width. What is the 
perimeter of the rug? When you subtract 25 ft 
from the perimeter, you will have the sum of the 
digits of the Mystery Year. 

 

 

 
  

18
–x

3
3

1
–18

3
–3

February 10 Puzzle 

What is the Mystery Year when Sofia 
Kovalevskaya passed away? 

 
 
 _______ _______ _______ _______ 
 Thousands Hundreds Tens Ones 

Sofia Kovalevskaya 
 

PREVIE
W



Math History-Mystery Puzzle: February 10 ©2022 ActiveMath®, Inc. 
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What is the Mystery Year when Sofia 
Kovalevskaya passed away? 

 
 
 _______ _______ _______ _______ 
 Thousands Hundreds Tens Ones 

Answer Key  

SAMPLE: Mean =  
(18 + 16 + 17 + 15 + 23) ÷ 5 = 89 ÷ 5 = 17.8 

SAMPLE: Don't count the original 
purchase. Selling the horse for $100 and 
then buying it for $80 led to a gain of $20. 

SAMPLE: Try various factors. The rug is 10 ft 
by 12 ft, so the perimeter is 44 ft. Subtracting 25 
gives 19. So, the thousands digit must be 1. 

 1 8 9 1 

Sofia Kovalevskaya 
 

8 * 0.125 = 1 

SAMPLE: Answer choices 3 and 6 are correct. 

3 + 6 = 9 
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Complete Solutions, Teacher Notes, & Extensions 
Death of Mathematician Sofia Kovalevskaya 

February 10 
Puzzle 

Mystery Year: 1891 
CCSS: 6.SP.5.c, MP6 (Attend to Precision), 6.EE.2.c, 7.NS.2.b, MP4 (Model with Mathematics), 
MP3 (Construct Viable Arguments and Critique the Reasoning of Others), 4.MD.3, 7.EE.4a. 
Topics: finding the mean, solving a rational equation, acting out a non-routine problem, finding the 
perimeter of a rectangle when given information about its area and length.  

Note: Sofia Kovalevskaya is probably best known for her work on the theory of partial differential 
equations. Because that topic is a “bit” beyond the middle-school curriculum, only clue #1 deals 
directly with Sofia Kovalevskaya. The rest of the clues deal with interesting math problems for 
students to explore. 

 Clue 1 Solution   One way to find the mean is to find the sum of the five numbers of the characters, 
and then divide by 5: 

Mean = (18 + 16 + 17 + 15 + 23) ÷ 5 = 89 ÷ 5 = 17.8 
 The digit in the tenths place of 17.8 is 8. When 8 is multiplied by 0.125, the product is 1. So, the 

digit in the ones place of the Mystery Year is 1. 
 Another way to solve the clue: 

One way to find the mean is to find the “balancing” point of the distribution. A “nice number” to 
consider for the mean is 18. Now compare each of the five numbers to 18: 

18 is 0 away from 18. 16 is 2 below 18. 17 is 1 below 18. 
15 is 3 below 18.   23 is 5 above 18. 

The mean of the five red numbers is [0 + (–2) + (–1) + (–3) + 5)] ÷ 5 = (–1) ÷ 5, or –0.2. This 
means that the mean of the original five numbers is 18 – 0.2, or 17.8. To multiply 8 by 0.125, 
students may notice that the fraction equivalent for 0.125 is . So, they should be able to 
mentally compute  ´ 8 = 1. So, the ones digit of the Mystery Year is 1. 

 Historical Note: Sofia was born in Moscow, Russia as Sofya Korvin-Krukovskaya. A key 
reason why there are so many spellings of her name is due to the various transliterations from the 
Russian. Also, later in life (after she moved to Sweden), she changed her first name from Sofya 
to Sofia. 

 Clue 2 Solution   For y to be equal to 18 in y = , the value of –x (read “the opposite of x”) must 

be equal to 1. Answer choice “(3) –1” is a correct answer choice because when x = –1, –x = 1. 

Therefore,  =  = 1. Answer choice “(6) ” is also correct for the same reason as above 

because  = –1. The sum of 3 and 6 is 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: 
(1) 0: Some students may select 0 — treating it as if it were 1. However, that would still be 

incorrect because  = –18. Of course, if x were equal to 0, then  would be undefined 

because it is impossible to divide by 0.  

1
81

8

18
–x

18
–(–1)

18
1

3
–3

3
–3

18
–(1)

18
–x
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(2) 1: Students who do not attend to precision may neglect taking into account the negative 
sign in front of the x. If x = 1, then  =  = –18. Of course, –18 ≠ 18. 

(4) : The student observes that  = 1, but this is an incorrect choice for the same reason that 

answer “(2) 1” is incorrect.    

(5) : Students may somehow conclude that  = 18 because it looks like it might be 

equal to 18. In reality,  = 18 ´ ( – ) = 18 ´ 18 or 324.  

 Clue 3 Solution   Students are asked to solve the following problem: 
A person buys a horse for $90, then sells it for $100, and finally buys it back for $80.  
How much money did that person make or lose as a result of those 3 transactions? 

 Have students explain their thinking as to how they solved the problem. It may be helpful to have 
them work in groups to act out the problem using play money. 

 One way to solve the problem is to build a table (ledger) showing the money and horse going in, 
and the money and horse going out. Because the person begins by spending $90 to buy the horse, 
the person begins the series of transactions with $90 in his/her wallet. 

Money in Wallet Status of Horse Comments  
 $90 no horse The person has $90 before buying the horse. 
 $90 – $90 = $0 has horse The person spends $90 to buy the horse,  
   leaving $0 in the wallet 
$0 + $100 = $100 no horse The person sells the horse for $100. There is 
   now $100 in the wallet 
$100 – $80 = $20 has horse The person buys the horse back for $80. There 
   is now $20 in the wallet. 
     

 $20 has horse The person ends up with $20, plus the horse. 
($90 – $90 + $100 – $80 = $20) 

 The person initially purchased the horse for all $90 that the person had in his/her wallet. The 
person ended up with $20 in his/her wallet, plus the horse, meaning that the person made a $20 
profit as a result of the series of transactions. Answer choice “(8) made $20” is the correct 
choice, so the hundreds digit of the Mystery Year is 8. 

 Math Note: Here is a rationale for each of the incorrect answer foils: 
(5)  Lost $70: Students who simply find the sum, –$90 + $100 – $80 = –$70, may conclude 

that the person lost $70 as a result of the transactions. However, that logic does not take 
into account that the person ended up with the horse. Because the person initially paid all 
$90 in the his/her wallet for the horse, but ended up with the horse and $20, the person 
made $20 as a result of the transactions. 

(6)  Lost $20: Without regard to context, the student may subtract $90 from $100 to obtain a 
loss of $10. And then the student subtracts $80 from $90 to obtain another $10 loss — 
resulting in a total loss of $20. 

(7) Made $30: The student may erroneously conclude that the person made a $10 profit after 
the first transaction ($100 – $90 = $10), and also a $20 profit after the second transaction 

18
–x

18
–(1)

3
3

3
3

1
–18
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– 1
–18
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⎞
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1
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($100 – $80 = $20). Thus, the student erroneously concludes that the person made  
$10 + $20, or $30. 

 Clue 4 Solution   Students are asked to solve this problem: 
The area of a rectangular rug is 120 ft2 . The length is 2 ft more than the width.  
What is the perimeter of the rug? 

 Because the area of the rectangular rug is 120 ft2, and the length of the rug is 2 feet greater than 
the width, students need to find two factors whose product is 120 where the difference between 
the two factors is 2.  

Factor Pairs for 120: 1 & 120,  2 & 60,  3 & 40,  4 & 30,  5 & 60,  6 & 20,  8 & 15, 
 and 10 and 12 

 The only factor pair above where the difference between the two factors is 2 is 10 & 12. Thus, 
the perimeter of the rectangular rug is 2 • (12 + 10) = 2 • (22), or 44 feet. When 25 feet is 
subtracted from 44 feet, the result is 19 feet. Thus, the sum of the digits in the Mystery Year is 
19. The digits that have been determined so far are __ 8 9 1. Because 1 is the only reasonable 
digit for the thousands place, the Mystery Year is confirmed to be 1891. 

 Extension: For advanced students (in Grade 8/Algebra 1), have them solve the above clue 
algebraically: 
o Let x = width. Then x + 2 = length. We know that the area = 120 square feet. 
o So, based on the formula, Area = length • width, we have 120 = (x + 2) • (x). 
o Applying the Distributive Property of Multiplication over Addition, we have 120 = x2 + 2x 

(which is a quadratic equation). 
o We now subtract 120 from each side of the equation to have an equation set to 0:  

0 = x2 + 2x – 120. 
o Next, we factor the right side of the equation: 0 = (x – 10) • (x + 12). 
o Setting both x – 10 and x + 12 equal to 0, the roots (solutions/zeroes) can be determined to be 

x = 10 and  x = –12. However, in the context of an area scenario, the negative root, –12, is 
ruled out. Therefore, x (the width) is equal to 10 feet, and x + 2 (the length) is equal to 
12 feet. The rest of the solution is the same as above.  

 Extension.     
This Extension encourages and fosters productive student discourse, providing access/entry 
points for all students, presented as a “slow-reveal” activity: 
A. Present the image of the coin <https://bit.ly/3cUgJAT > shown at 

right. Don’t give any information other than it is a 2000 
commemorative coin honoring Sofia Kovalevskaya. Allow 
students time to notice & wonder; quick write and/or share with 
a partner. Possible items that students may notice & wonder: 

Why does her name start with a “C”? What is the significance 
of the planet image/building/flower on the coin? What is the 
value of this coin? Why was this coin issued in 2000?  
(There are no wrong answers here, and this can lead to further 
investigations!) 

B. Then have pairs/teams of students make up at least one math problem related to any image on 
the coin and present to the class. Possible math problems:  

The birth year/death year written as a fraction is approximately equal to 1. But in exact 
form, it is a (yes, another!) repeating decimal, with a period of 60 digits!  
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Using a compass, construct a 30o angle. What is its complement/supplement? 
(Again, this provides students with multiple opportunities to engage and contribute.) 

C. Present additional numerical information, withholding labels or units (such as the radius of 
the coin, value of the coin in Russian currency to convert to US valuation, or something 
related to the planet/flower/building). Ask the students to consider what they believe the 
relevancy of the information to be and what questions could now be answered knowing this 
information. Then, in a “slow-release” manner, present each numerical fact with its 
respective label or unit. Now, relevant to the grade/level of students, have students 
(pairs/teams) select one or more topics to investigate/solve/extend to explain to the class. 
Possible ideas include: 

Suppose you are given the value of this coin and another Russian coin. Also suppose a 
person has a collection consisting of a number of each of those two coins. The total 
number of coins the person has is 12, for example, and the total value of the collection is 
$x (give the value of x). How many of each coin does the person have?  
And, while this requires students to attend to precision and accuracy, they are supported 
in their reasoning by working in teams. 

 Another Extension.   
Have students write a short research paper on a female mathematician, such as one of those listed 
below. 

Hypatia, Emilie du Châtelet, Maria Agnesi (subject of the Jan. 9 History-Mystery Puzzle), 
Sophie Germain, Mary Somerville, Ada Lovelace, Grace Chisholm Young, Emmy Noether, 
Grace Hopper (subject of the Dec. 9 History-Mystery Puzzle), and Katherine Johnson 
(subject of the Feb. 24 History-Mystery Puzzle). 

 Historical Notes. 
• Sofia was born on March 1, 1850 in Moscow, Russia. As a young girl, Sofia was fascinated 

by the unusual wallpaper in her room. Patches of missing wallpaper were filled in with pages 
from the calculus book her father used when he was in college. At age 11, she was able to 
work some of those problems! 

• In Russia (and in other countries), a woman could not even travel without permission from 
their fathers or husbands — let alone go abroad to a university. Because Sofia’s father would 
not allow her to go abroad to continue her studies, she entered into a “marriage of 
convenience” with Vladimir Kovalevsky (a publisher of scientific and political works). 
Vladimir totally supported her continued education. (He ultimately collaborated with scientist 
Charles Darwin.) 

• Because the University of Berlin would not allow women to officially attend (or even audit 
classes), Sofia studied privately for four years under the renowned Berlin mathematician, 
Karl Weierstrass (1815–1897), known as the “father of modern analysis.” Based on three 
outstanding papers Sofia wrote during that time (on partial differential equations, on 
Saturn’s rings, and on elliptic integrals), she was awarded a Ph.D. in Mathematics sum 
cumma laude in 1874 from the University of Göttingen (a university that was willing to award 
such a degree in absentia). She was the first woman in Europe to receive that degree. 

• Sofia’s doctoral dissertation on partial differential equations is now commonly known as the 
Cauchy-Kovalevski theorem. The theorem gives conditions for the existence of solutions to 
a certain class of differential equations. (A special case of the theorem was proved by 
Augustin Cauchy in 1842. But in 1875, Sofia took this much further by creating and proving a 
theorem that was true for all cases of those types of equations.)  
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• During the early 1880s, Sofia and her husband developed financial problems — due in part to 
the fact that universities refused to hire a female professor. In 1883, her husband, fearing 
being prosecuted for a stock scandal, committed suicide. Sofia moved to Stockholm, Sweden 
— and in 1884 was appointed to a 5-year position as “Professor Extraodinarius” (Professor 
without Chair) in Stockholm University. In 1889 she was appointed Professor Ordinarius 
(Professional Chair holder) — the first woman in Europe to receive such a position. Soon 
after that, she was granted a Chair in the Russian Academy of Sciences (which had to change 
its rules in order to admit a woman). 

• As discussed in clue #1, there is a variety of spellings of her name. She herself used Sophie 
Kowalevski (or occasionally Kowalevsky) for her academic publications. After she moved to 
Sweden, she called herself Sofia. 

• While in Stockholm, Sofia co-authored several stage plays, including the memoir- A Russian 
Childhood. In 1890 she wrote Nihilist Girl, a semi-autobiographical account of her life. 

• Sofia incurred an untimely death in 1891 at age 41 from influenza, after a trip to Paris. 
• Sofia Kovalevskaya is buried in Solna, Sweden. Her grave is a destination, not only for 

mathematicians, but also for supporters of woman’s rights. 
• A lunar crater (Kovalevskaya) on the far side of the moon from Earth, and an asteroid (1859 

Kovalevskaya), have been named in honor of Sofia Kovalevskaya. 

Watch “Sofia Kovalevskaya” (4:16): https://www.youtube.com/embed/gmFMZNWCyPQ  

Watch “Sofia Kovalevskaya” (1:00): https://www.youtube.com/embed/7kUOV0yLrdc  

“A female professor is a pernicious and unpleasant phenomenon — even, one might say, a 
monstrosity.” 

—August Strindberg (1849–1912), Swedish playwright, poet, and essayist,  
commenting nastily in a local paper on the career of Sofia Kovalevskaya  

“... the more I reflect on her life [that of Sofia Kovalevskaya] and consider the magnitude of 
her achievements, set against the weight of the obstacles she had to overcome, the more I 
admire her. For me she has taken on a heroic stature achieved by very few other people in 
history. To venture, as she did, into academia, a world almost no woman had yet explored, 
and to be consequently the object of curious scrutiny, while a doubting society looked on, 
half-expecting her to fail, took tremendous courage and determination. To achieve, as she 
did, at least two major results of lasting value to scholarship, is evidence of a considerable 
talent, developed through iron discipline.” 

—Roger Cooke, historian of mathematics 

“Kovalevskaya could show through deeds that women have been alienated from the highest 
strivings of mankind because of prejudice.” 

—Karl Weierstrass (1815–1897), Sofia’s private tutor/professor/mentor 
 
“Our co-members have found that her work bears witness not only to profound and broad 
knowledge, but to a mind of great inventiveness.” 

—The President of the Academy of Sciences, upon awarding  
Sofia the Bordin Prize of the Academy of Sciences in 1888  

“While Saturn’s rings still shine, 
While mortals breathe, 
The world will ever remember your name.” 

—Frittz-Leffler’s obituary poem in 1891 for Sofia  

“It’s impossible to be a mathematician without being a poet at soul.” 
— Sofia Kovalevskaya (1850 –1891) 
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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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