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

December 2: Birthday of  Georges Seurat

Mystery Year
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December 2: Birthday of Georges Seurat 

On December 2 of the Mystery Year, 
French artist Georges Seurat was 
born in Paris. His most famous work is 
the painting shown at right. It has 
been on permanent display at the Art 
Institute of Chicago since 1924. 

Seurat pioneered a technique called 
pointillism. Instead of physically mixing 
colors to create other colors, Seurat 
placed tiny dots of color right next to 
one another — so that the viewer’s 
eyes visually blend the colors. Seurat 

 
 

 

 
 
 
 

 

 
 

 

 
 
 
 

 
A Sunday Afternoon on the Island of  
La Grande Jatte, by Georges Seurat 

used millions of small dots in the above painting. About 
100 years after Seurat developed pointillism, the use small 
dots of color, called pixels, was introduced in color TV. 

Use the clues to find the Mystery Year. 

Facts about A Sunday Afternoon on the Island of La Grande Jatte: 
o Ratio of the number of people to the number of boats in the painting: 6 to 1; 

Ratio of the number of boats to the number of monkeys: 8 to 1 
o Dimensions of the painting: 6 feet 9.7 inches by 10 feet 1.25 inches 

¡ There are 48 people in the painting. How many total boats and monkeys are there? 
The total number of boats and monkeys is the ones digit of the  
Mystery Year. 

¡ What is the area of the painting in square inches?  
The digit in the thousandths place of the area is tens digit of the  
Mystery Year. 

¡ The dimensions of a poster of the painting has dimensions 20 in. by 30 in. About how 
many times as great is the area of the actual painting than the area of the poster? 
The answer choice, (6, 7, 8, or 9), is the hundreds digit of the Mystery Year. 

(6) 4 times       (7) 8 times       (8) 16 times       (9) 2 times 

¡ Use this clue as a check on the other clues: 
The Mystery Year has five factors (other than the Mystery Year itself).  
The factors are 1, 11, 13, 143, and 169. What 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 December 2 
 
December 2: Birthday of Georges Seurat 

CCSS: 6.RP.1, 7.RP.3, 5.MD.1, 6.RP.3.d, 5.NF.4.b, 7.G.1, 6.EE.2.b,  
MP2 (Reason Abstractly and Quantitatively). 

Mystery Year: 1859 
Note: The final three pages of this puzzle contains a special Math-Art Extension,  
Making a Grid-Enlarged Masterpiece: An Art/Math Integrated Activity Based on 
A Sunday Afternoon on the Island of La Grande Jatte, by Georges Seurat.  
¡ One way to solve the clue is to first find the number of boats, and then find the 

number of monkeys. Finally, students need to add together the number of boats and 
monkeys to find the total number. 
It is given that the ratio of the number of people to the number of boats in A Sunday 
Afternoon on the Island of La Grande Jatte is 6 to 1. It is also given that there are  
48 people in the painting. So, to find the number of boats, the following proportion 
can be solved, where x is the number of boats: 

 =  

6x = 48 Cross multiply. 
x = 8 Divide each side of the equation by 6. 

So, the number of boats is 8. 
Because it is given that the ratio of the number of boats to the number of monkeys is 
8 to 1, the number of monkeys must be 1. So, the total number of boats and monkeys 
is 8 + 1, or 9. Thus, the ones digit of the Mystery Year is 9.  

Math Note: A common student misconception when sertting up a proportion is to 
reverse the order of the quantities in one of the proportions. For the above, students 
may write the following proportion, arriving at the equation x = 288: 

 = ; x = 248 

To address this misconception, advise students to label the quantities that they are 
comparing within the proportion (as shown in the solution) to ensure that each term in 
the proporation is comparing quantities in the same direction. 

¡ To find the area of the painting in square inches, the dimensions, 6 feet 9.7 inches by 
10 feet 1.25 inches, need to be converted to inches: 

6 ft 9.7 in. = 12 ´ 6 + 9.7, or 81.7 in.; 
10 ft 1.25 in. = 12 ´ 10 + 1.25, or 121.25 in. 

The area of the painting is 81.7 ´ 121.25, or 9,906.125 square inches. The digit in the 
thousandths place of 9,906.125 is 5, so the tens digit of the Mystery Year is 5. 

Historical Note: Seurat began work on A Sunday Afternoon on the Island of La 
Grande Jatte in 1884, and he completed it more than two years later in 1886. In 
1888–1889, he enlarged it (which had been 200 cm ´ 300 cm) to its current size (of 
207.6 cm ´ 308 cm) by re-stretching the canvas. He added the space so that he could 
paint a dark border around the painting of red, orange, and blue dots to emphasize his 

6 people
1 boat

48 people
x boats

6
1

x
48
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use of pointillism and to contrast it from its white frame. That frame still houses his 
painting today as hung in the Art Institute of Chicago.   

¡ Students should be encouraged to use estimation to determine about how many times 
as great the dimensions of the actual painting are than the dimensions of the poster. 
The dimensions of the poster are 20 inches by 30 inches. Students have already 
determined that the dimensions of the painting are 81.7 inches by 121.25 inches. 
Students should observe that each dimension of the painting is about 4 times as great 
as its corresponding dimension of the poster. Students may then reason that because 
each dimension is 4 times as great as its corresponding dimension, then the area of the 
painting must be 4 ´ 4, or 16 times as great as the area of the poster. This may be 
reasoned algebraically:  

If the dimensions of the poster are  and w, then the dimensions of the painting 
are 4  and 4w. Based on those dimensions, the area of the poster is w, and the 
area of the painting is 4  • 4w, or 16 w. 

Thus, the the area of the painting is 16 times as great as the area of the poster. So, the 
correct answer choice is “(8) 16 times,” and the digit in the hundreds place of the 
Mystery Year is 8. 

Math Notes: Students who are so inclined may want to compute the area of the 
poster and then determine if the painting is indeed about 16 times as great as the area 
of the poster: 

Area of poster: 20 in. ´ 30 in. = 600 in2 

Area of painting (from the second clue): 9,906.125 in2 

Ratio of the painting’s area to the poster’s area:  » 16.51 

So, the area of the painting is indeed about 16 times as great as the area of the poster. 
The ratio of the dimensions of an image to the corresponding lengths of its preimage 
(original figure in a transformation) is the scale factor (or size-change factor) for the 
transformation. If the scale factor is n, then the area of the new figure is n • n, or  
n2 as great as the original area. So, the scale factor of 4 when going from the poster 
to the painting results in the area of the painting being 4 • 4, or 16 times as great as 
the area of the poster.   

¡ This clue may be used to determine if the digits of the Mystery Year obtained so far, 
__ 8 5 9, are reasonable. The clue informs us that the five factors of the Mystery Year 
(other than the Mystery Year itself) are 1, 11, 13, 143, and 169. By using the strategy 
guess, test, and revise, students should test various combinations of those numbers to 
see if one produces a reasonable year for Seurat’s birth year. Students may observe 
that both 11 ´ 169 and 13 ´ 143 yield a product of 1,859. Because that is the only 
reasonable product that can be obtained using the given factors, it is confirmed that 
1859 is the Mystery Year. 

Historical Notes: Georges-Pierre Seurat was a post-impressionist artist who became 
known as the Father of Neo-Impressionism and Pointillism. However, he preferred to call 
his technique chromo-luminarism, a term he felt better described his focus on color and 
light.  
On March 29, 1891, Seurat passed away at the age of just 31. It is believed he died from a 
form of meningitis. His final major work, The Circus, was left incomplete. 
Seurat’s preparation for A Sunday Afternoon on the Island of La Grande Jatte involved 

ℓ
ℓ ℓ

ℓ ℓ
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about 28 drawings, 28 panels, and 3 larger canvases. In recent years, a process of  
X-radiography was performed on the painting, revealing that Seurat employed a process 
of enlarging a smaller sketch of the painting, and  then transferring it to the full version 
to the final canvas. The X-rays revealed that there is a grid consisting of four rows of six 
squares each under the final painting. Each of the 24 squares measures 0.5 meter on a 
side — which is 3 times as large in each direction as the squares in the sketch. This grid 
system facilitated the transfer and enlargement from a sketch to the full version — one 
square at a time. The Extension on the following three pages employs the same method. 

Video: This video (10:45), “Georges Seurat – A Sunday on La Grande Jatte,” discusses 
some of the mathematics and design elements that Seurat employed in creating his 
masterpiece: https://www.youtube.com/watch?v=jkVVrNfCfT8#action=share 

Historical Note: The musical, Sunday in the Park with George, is about a fictionalized 
version of Seurat based on the characters in his masterpiece. The music and lyrics are by 
Stephen Sondheim; the book is by James Lapine. 
Þ Watch “Sunday” from “Sunday in the Park with George, 1984 Tony Awards” (5:04): 

https://www.youtube.com/watch?v=x0AJlmwqfxg 

“Being a keen observer is what the successful 
mathematician and artist have in common. Both 
continually look for patterns. Mathematicians look for 
patterns in numbers, data, and geometry. Artists express 
patterns in design, color, and shape. When a 
mathematician solves a problem, he/she begins much the 
same way an artist begins a painting — with a blank sheet 
of paper. Both the mathematician and the artist must 
decide on a process to use. Just as the process is the key to 
the mathematician's solution, the process is a major factor 
in what distinguishes one artist from another.  

—Dr. Sophia Pichinos, professor,  
School of the Art Institute of Chicago  

 
“Some say they see poetry in my paintings; I see only 
science.” 
“The art of painting is the Art of hollowing out a canvas.” 
“The inability of some critics to connect the dots doesn't 
make pointillism pointless.” 

—Georges Seurat (1859–1891) 
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Extension  

Making a Grid-Enlarged Masterpiece: 
An Art/Math Integrated Activity Based on 

A Sunday Afternoon on the Island of La Grande Jatte,  
by Georges Seurat 

This activity was created by art teachers Anne Hollenbeck and Dr. Sophia Pichinos, and 
math teachers Hope Martin and David Spangler for use in their ActiveMath® Workshops. 
The workshop included a field trip to the Art Institute of Chicago. 

 
Materials Needed 
• A poster of the painting, A Sunday Afternoon on the Island of La Grande Jatte. This 

painting is ideal for a grid-enlarged activity because it has complex geometry and color 
throughout the work. Thus, virtually every “square” in the painting should be of interest 
to students. The poster is available from the gift shop of the Art Institute of Chicago or 
on-line at The Museum Shop of The Art Institute of Chicago. 

• A square grid on a transparency acetate marked to show quadrants for each student is 
optional. Make photocopies on acetate of the 2-by-2 grid that appears at the very end of 
this Extension. The acetate grid must be same size as the sector of the poster that each 
student will receive. (Ideally, the entire grid should be 5 inches by 5 inches, with each 
small square within the grid being 2.5 inches by 2.5 inches.) 

• The purpose of the marked quadrants on the grid is to help guide students in the 
enlargement/transfer process. 

• Oil pastels. Remove the black and brown pastels from the box because Seurat didn’t 
use those colors in his work. Some parts may look brownish on the poster, but that is 
due to the reproduction limitations. Sadly, not long after Seurat painted his masterpiece, 
some of the newly manufactured tubes of paint that he used turned brownish on the 
canvas. 

• White construction paper cut into twenty-four 10-inch by 10-inch squares. 
 

Procedure 
• Trim off the dotted border that surrounds the painting. (The border will not be part of 

the grid enlargement.) Draw a grid on the blank, back side of the poster into four rows 
of six squares each. The resulting 24 squares should each by 5 inches by 5 inches. 
Number each piece on the blank side, from 1 through 24, keeping in mind how the 
squares will be assembled. As such, number the squares beginning with 1 at top right 
through 6 in the top row, then 7 through 12 from right to left in the second row, and so 
on. Laminate the entire poster and then cut it into the 24 five-inch squares. 

• Each student receives one square piece of the laminated artwork with a number on the 
reverse side. They also receive the white square of drawing paper on which they must 
write the corresponding art segment’s number on the reverse side. If they wish, they 
may divide their drawing paper by folding it into equal quadrants to help envision an 
even more detailed sector. Then they place the (optional) acetate grid over their section 
of the artwork and then begin the process of transferring and enlarging it on the square 
construction paper. Your students can enlarge the square without folding the paper or 
using the acetate grid, but this step makes the process easier. 
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• Oil pastels work well for this project. They are soft, easy to use and forgiving. The 
colors can be blended or even be drawn over. To avoid a potential mess, place 
newspaper on the tables or desks before beginning. 

• Students who finish early can work cooperatively to reconstruct the painting. Let them 
put the pieces together. As students finish their squares they can add them to the grid 
enlarged masterpiece. 

• The finished work can be tacked on a bulletin board or mounted on a large piece of 
cardboard or foam board.  

• Use the artwork that was just created as a basis for a discussion on George Seurat and 
his work. If you mount it, you’ll have a great work of art in your classroom and you can 
use it later if you want to discuss the painting.  

• For a set of possible math questions and art questions that you may want to consider to 
use with this Extension, write to David Spangler at activemath39@yahoo.com. 

 
The Finished Product 
The grid-enlarged masterpiece shown below was created by math teachers (along with 
just a few art teachers) who attended a workshop sponsored by ActiveMath® in Chicago. 
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Square Grid (Optional; to be photocopied on acetate) 
The entire grid is 5 in. by 5 in.. Each small square within the grid is 2.5 in. by 2.5 in. 
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