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

November 9: Birthday of  Benjamin Banneker
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November 9: Birthday of Benjamin Banneker 
On November 9 of the Mystery Year, was the birthday 
of almanac author, surveyor, astronomer, and 
mathematician, Benjamin Banneker. He was born in 
Baltimore County, Maryland, and was a free African 
American when most Blacks were enslaved. Although 
he had little formal education, he self-taught himself 
astronomy, mathematics, and natural history. 

In the almanacs that Banneker published, he charted 
the movement of heavenly bodies — and successfully 
predicted several solar eclipses. This information was 
important for farmers and navigators. 

    

 

 
 
 
 
 
 
 
 
 

 
 

Benjamin Banneker 
Woodcut portrait from 

Banneker’s Pennsylvania, 
Delaware, Maryland, and 

Virginia Almanac 
 

As a mathematician, he is known for authoring a number of 
mathematical puzzles that students continue to solve to this very day! 

An adaptation of one of Benjamin Banneker’s puzzles is below. Solve 
the puzzle, and then follow the directions to find the Mystery Year.  

A person wants to spend exactly 100 pounds to buy exactly 100 animals. All of the 
money must be spent on bulls, cows, and sheep. At least one animal of each type must 
be purchased. How many of each type of animal must he buy based on these prices: 
Bulls cost 5 pounds each.     Cows cost 1 pound each.     Sheep cost 1 shilling each. 

Note: The pound (£) is a unit of British currency. One shilling is equal to  of a pound. 

Use the strategy guess, test, and revise to solve the problem.  
Several tables are provided below to help you. 

Animal How Many Cost  How Many Cost  How Many Cost 

Bulls         

Cows         

Sheep         

Totals         

¡ The number of cows is the ones digit of the Mystery Year.  
¡ The whole-number remainder when the number of sheep is divided by 7 

is the tens digit of the Mystery Year. 
¡ Subtract 2 from the number of bulls. The resulting 2-digit number forms 

the thousands and hundreds digits of the Mystery Year, respectively. 

 
 
 
 

1
20
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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 9 
 
November 9: Birthday of Benjamin Banneker 

CCSS: MP1 (Make Sense of Problems and Persevere in Solving Them). 
Mystery Year: 1731 
Allow students to take some time to think, and to make sense of the problem before they 
plow into it. Mention that Banneker did not use algebra to solve this problem — and that 
other strategies would likely be easier than to say, trying to solve equations involving 
three variables. 
One observation involves the fact that because it takes 20 shillings to make 1 pound, the 
number of sheep must be a multiple of 20. That is because we need to end up with a 
number of pounds that is a whole number. If students struggle to get started, you may 
want to provide that hint. You might also mention that they should view shillings as if 
they were nickels because there are 20 nickels in 1 dollar. 
Students should also observe that the sum of the numbers of bulls and cows must also be 
a multiple of 20 (because there are only multiples of 20 left after you consider the number 
of sheep). You may provide this as another hint to help students along. 
Students may also observe that every time the increase or decrease the number of sheep 
by 20, the total cost changes by 1 pound. On the other hand, each increase/decrease in the 
number of cows and bulls changes the total cost by 5 pounds and 1 pound, respectively. 
Once the above is established, students may use the strategy guess, check, and revise to 
test various combinations of animals.  
This is only solution that satisfies the conditions set by the problem:* (See next page for *.) 

Animal How Many Cost 

Bulls 19 £85 

Cows 1 £5 

Sheep 80 £4 

Totals 100 £100 

¡ The number of cows, 1, is the ones digit of the Mystery Year.  
¡ The remainder when the number of sheep is divided by 7 is the tens digit of the Mystery 

Year: The result when 80 is divided by 7 is 11, with a remainder of 3. So, the tens digit 
of the Mystery Year is 3. 

¡ The number of bulls is 19. So, when 2 is subtracted from 19, the result is 17. So, 17 
forms the thousands and hundreds digits of the Mystery Year, respectively. Thus, the 
Mystery Year is 1731. 

Math Notes: Some of Benjamin Banneker’s mathematics puzzles are available at this 
link: https://apcentral.collegeboard.org/courses/resources/mathematical-puzzles-benjamin-
banneker 
Banneker’s original version of the puzzle used in this Math Mystery-History puzzle is 
provided below. 

A gentleman Sent his Servant with £100 to buy 100 Cattle, with orders to give £5 
for each Bullock, 20 Shillings for cows, and one Shilling for each Sheep, the 
question is to know what number of each sort he brought to his master. 
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? 

Although the basic structure of Banneker’s original problem is maintained in this 
Math History-Mystery Puzzle, we have attempted to make it a bit easier by pricing the 
cows at 1 pound each rather than the equivalent 20 shillings.  
Extension: More advanced students may want to consider the Diophantine equations 
for this puzzle, where b = the number of bulls, c = the number of cows, and s = the 
number of sheep. In Equation (2) below, the decimal 0.05 is used for : 

(1) b + c + s = 100  and  (2) 5b + c + 0.05s = 100  
To solve these equations, we would have to try values based on some assumptions. 
For example, let’s assume that the number of cows is 1. We could now set up 
Equation (1) in terms of the number of bulls and sheep when there is 1 cow. Then we 
can solve that equation, say, for b in terms of s: 

b + 1 + s = 100, so b + s = 99, and b = 99 – s 
We will now solve Equation 2 by replacing c with 1 and b with s – 99: 

5(99 – s) + 1 + 0.05s = 100 
495 – 5s + 1 + 0.05s = 100 

496 –5s = 100 
496 – 4.95s = 100 

–4.95s = –396  
s = 80 

So, when c = 1, s = 80. Replacing those values into Equation (1) yields: 
b + 1 + 80 = 100 

b = 19 
We can now check Equation (2) with the values we have obtained: 

5b + c + 0.05s = 100 
5(19) + 1 + 0.05 • 80  =  100  

95 + 1 + 4 = 100 
Of course, we were “lucky” in our original assumption that c = 1. Had that not 
produced a solution, we would have had to have gone through the above calculations 
for another assumed value. 
*  Students who are able to solve a system of equations by elimination may see 

algebraically why there is only one solution to this problem: 
  b + c +        s = 100  
5b + c + 0.05s = 100 Subtract the second equation from the first. 

–4b +      0.95s =     0 Note that c – c = 0, and 100 – 100 = 0. 

–4b + 4b + 0.95s = 0 + 4b Add 4b to each side of the equation so that we  
  can solve for b in terms of s. 

0.95s = 4b Combine like terms. 

 =  Divide each side by 4 to isolate the variable b. 

s = b  Simplify. 

s = b Multiply the left side by  to clear the equation 

1
20

0.95s
4

4b
4

0.95
4

100
100

 ×  0.95
4

100
100
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  of the decimal. 

s = b  Multiply on the left side of the equation. 

s = b  Simplify the fraction. 

The coefficient  shows that the number of sheep, s, must be a multiple of 80 — 

namely 80 — to avoid having a fractional number of sheep. And, because there is 
only one multiple of 80 from 1 to 100, the solution must include purchasing 80 sheep. 

s  = b Multiply each side of the equation by the reciprocal of 

 the coefficient of s to solve for s in terms of b. 

s = b Simplify the product on the left side.  

This tells us that b must equal 19 (to avoid having a fractional number of bulls). 
Because s = 80, and b = 19, c must equal 1. This is the only possible solution. 

Extension: Have students solve this related problem. However, for this problem, there 
are five possible solutions: 

Miss Moo must spend exactly $100 to buy exactly 100 farm animals.  
All of the money must be spent on sheep, cows, and horses.  

Sheep cost $0.50 each. 
Cows cost $1.00 each. 

Horses cost $10.00 each. 
Miss Moo must buy at least one animal of each type. How many of each type should 
she buy?  

To help steer you in the right direction — and avoid having you horse around and 
having the wool pulled over your eyes — make a table and use the strategy guess, check, 
and revise. There are multiple possible solutions to this problem. 

Animal How Many Cost  How Many Cost  How Many Cost 

Sheep         
Cows         
Horses         
Totals         

Solutions: 
 Horses Cows Sheep 

Solution 1 1 81 18 
Solution 2 2 62 36 
Solution 3 3 43 54 
Solution 4 4 24 72 
Solution 5 5 5 90 

Students may notice some of the following patterns: 
o With each successive solution, the number of cows decreases by 19, while the 

number of sheep increases by 18. 

95
400

19
80

19
80

19
80

 ×  80
19

80
19

80
19
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o The number of horses is the same as the ones digit of the number of cows. 
o The tens digit of the number of cows goes 8, 6, 4, 2, 0. The ones digit of the number 

of cows goes sequential: 1, 2, 3, 4, 5.  
o The ones digit for the number of sheep is the same as the tens digit for the number of 

cows. 

Historical Notes: Benjamin Banneker was one of the first 
African Americans to achieve distinction for achievements in 
science. Perhaps he is best known for his six annual almanacs 
that were published from 1792 through 1797. These almanacs, 
later known as Farmers’ Almanacs, provided information that 
made it easier for farmers to estimate planting and harvesting 
seasons and navigators to calculate their position on the sea.  
During his lifetime, Benjamin Banneker corresponded with 
Thomas Jefferson about slavery and racial equality. Banneker's 
1792 almanac contained a passage from an anonymous essay 
entitled "On Negro Slavery, and the Slave Trade" that had been 
published in Columbian Magazine in 1790. The passage 
concluded with: 

The time, it is hoped is not very remote, when those ill-fated 
people, dwelling in this land of freedom, shall commence a 
participation with the white inhabitants, in the blessings of 
liberty; and experience the kindly protection of government, for 
the essential rights of human nature. 

Benjamin Banneker passed away on October 19, 1806. Many parks, schools, and streets 
are named after him.  

For a YouTube video biography of Benjamin Banneker (3:02), check out: 
https://www.youtube.com/watch?v=DpfY66ccoFU#action=share 

During Benjamin Banneker's funeral, many of his writings were destroyed by a 
suspicious fire at his home — presumably set by arsonists. Much of his work was lost in 
the fire, but thanks to the dedication of historians and the published almanacs he had 
authored for six years, some of Banneker's words have been preserved — and continue to 
inspire us today. 
“Never abandon your vision. Keep reaching to further your dreams.” 

“The colour of the skin is in no way connected with strength of  the 
mind or intellectual powers.” 

—Benjamin Banneker (1731–1806)  

“How pitiable is it to reflect, that although you were so fully convinced 
of the benevolence of the Father of Mankind, and of his equal and 
impartial distribution of these rights and privileges, which he hath 
conferred upon them, that you should at the same time counteract his 
mercies, in detaining by fraud and violence so numerous a part of my 
brethren, under groaning captivity and cruel oppression, that you 
should at the same time be found guilty of that most criminal act, 
which you professedly detested in others, with respect to yourselves.” 

—Benjamin Banneker,  
in a letter to Thomas Jefferson on slavery (August 19, 1791). 

Title page of the Baltimore 
edition of Banneker's 1792 
Almanac and Ephemeris 
 

1980 U.S. 15c Stamp  
Benjamin Banneker 

Issue 
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