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Use the clues on the next page to find the Mystery 
Year when carving began on Mt. Rushmore.

October 4:  Carving Begins on Mt. Rushmore National Memorial

Mystery Year
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October 4: Carving Begins on Mt. Rushmore National Memorial  
On October 4 of the Mystery Year, carving 
began into the granite face of Mount 
Rushmore in South Dakota. The mountain 
sits on land that is considered sacred by the 
Sioux — and is known to the Lakota Sioux as 
Tȟuŋkášila Šákpe (“The Six Grandfathers”), 
or Igmútȟaŋka Pahá (“Cougar Mountain”). 

Sculptor Gutzon Borglum designed the 
sculpture and supervised most of the 
project’s 14 years to completion. Borglum  

 
 
 

 
 
 
 
 

Mount Rushmore National Memorial 
From left to right: George Washington, 
Thomas Jefferson, Theodore Roosevelt,  

and Abraham Lincoln 
chose to depict Washington, Jefferson, Teddy  
Roosevelt, and Lincoln to represent the founding, expansion, 
preservation, and unification of the country, respectively. 

Use these clues to find the Mystery Year: 

¡ The length of the average male head is about 8.6 inches, from the top of the head to 
the bottom of the chin. The ratio of the length of Washington’s head on Mt. Rushmore 
to the length of the average male head is about 83.72 to 1. Which answer choice below 
gives the length of Washington’s head on Mt. Rushmore to the nearest foot? 

(6) 10 ft   (7) 60       (8) 72 ft       (9) 117 ft       (0) 719 ft 
The answer choice, (6, 7, 8, 9, or 0), is the ones digit of the Mystery Year. 

¡ On the sculpture, the length of Washington’s nose is about 1.167 times as long as the 
length of his mouth, from end to end. The length of his mouth is 18 feet. How long is 
his nose in feet? 
The digit in the tens place of that length is the tens digit of the Mystery Year. 

¡ The elevation of Mt. Rushmore is 5,725 feet above sea level. Earth’s lowest point is 
in the Dead Sea (bordering Israel and Jordan) at 431 meters below sea level. What 
would be the total distance in feet between the top of Mt. Rushmore to the lowest 
point of the Dead Sea? (1 meter » 3.281 feet) 
The digit in the ones place of that distance is the hundreds digit of the 
Mystery Year. 

¡ Use this clue as a check on the other clues: Find the missing digit for each red blank. 

 ÷  = 1        0 •  + __ = 1        100,000 – __ = 99,993        45 ÷ (8.7 + 1.3) ´ 2 = __ 

An arrangement of the four digits that belong on 
the red blanks above will produce 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 4 
 
October 4: Carving Begins on the Mount Rushmore National Memorial 

CCSS: 6.RP.3.d, 7.G.1, 7.RP.2, 6.NS.3, 7.NS.1.c, the final clue involves looking 
for shortcuts, so MP8 (Look for and Express Regularity in Repeated 
Reasoning) applies here, 6.NS.1, 6.EE.2.c. 

Mystery Year: 1927 
¡ Here are two ways to solve the clue: 

o Treat the ratio of 83.72 to 1 as a scale factor:  
Because the sculpture of Washington’s head was enlarged by a scale factor of 
83.72 as compared to average head size of a male (8.6 inches), you can find 
Washington’s sculpture head size in inches by multiplying: 83.72 ´ 8.6 inches = 
719.992 inches. To find the length of Washington’s sculpture head in feet, divide 
by 12: So, 719.992 inches ÷ 12 » 59.999 feet. When rounded to the nearest foot, 
the result is 60 feet. So, answer choice “(7) 60 feet” is the correct answer. Thus, 
Washington’s sculpture head is 60 feet tall, and the ones digit of the Mystery Year 
is 7. (If Washington’s entire body had been sculptured, it would be 450 feet tall!) 

o Solve a proportion: Let x represent the length of Washington’s sculpture head. 

 Think: 83.72 is to 1 as x is 8.6. 

 Multiply each side of the equation by 8.6 to clear 

the equation of fractions. 
8.6 ´ 83.72 = x inches Simplify. 
719.992 = x inches Multiply on the left side of the equation. 

To find the length of Washington’s head on Mt. Rushmore in feet, divide by 12: 
719.992 inches ÷ 12 » 59.999 feet. When rounded to the nearest foot, the result is 
60 feet. So, answer choice “(7) 60 feet” is the correct answer. Thus, Washington’s 
head on the sculpture is 60 feet tall, and the ones digit of the Mystery Year is 7. 

Math Note: The above proportion was solved algebraically by multiplying each 
side of the equation by 8.6 — rather than by using, say, cross-multiplication (also 
known as the “butterfly method”). It should be noted that the cross-multiplication 
method is simply a shortcut for finding a common multiple to clear an equation of 
fractions. As such, cross-multiplication should be avoided with students until they 
are taught why cross-multiplication works. Without an understanding as to why 
the method works, it will simply become a “math trick” that could lead to errors 
— especially when students may attempt to apply the rule to multiply fractions! 
When students are ready for an explanation, discuss the following general case to 
prove that using cross products provides a shortcut for solving a proportion: 

 = , where b, d ≠ 0 

Because we do not know the values of b and d, we do know that a common 
multiple of them is their product. So, a common multiple to use to clear the 

equation of fractions. is b  •  d. Multiply each side of the equation by :  

 •   =   •  

83.72
1

 =  x inches
8.6 inches

8.6
1

× 83.72
1

 =  8.6
1

× x inches
8.6 inches

a
b

c
d

b i  d
1

b i  d
1

a
b

b i  d
1

c
d
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Simplify by dividing out the common factor b on the left side, and dividing out 
the common factor d on the right side: 

 •   =   •  

The terms in the resulting equation, da = bc, are indeed the cross products from 

the original equation,  = , where b, d ≠ 0. If students are not familiar with the 

order of the factors in da = bc in terms of what to expect when cross-products are 
found, you may want to apply the Commutative Property of Multiplication to 
show that the resulting equation does indeed produce the cross-products with 
which students are familiar. So, for example, because da = ad, you could use the 
Commutative Property of Multiplication to write the equivalent equation, ad = bc. 

Extension: Have students try to figure out how each of the incorrect answer choices 
for the clue may have been obtained. Sample explanations are provided below. 
o (6) 10 ft: The student may have divided rather than multiplying, and then rounded 

the result to the nearest whole number: 87.32 ÷ 8.6 » 9.73. To the nearest whole 
number, 9.73 rounds to 10. An answer of 10 could also have been obtained by 

solving this incorrect proportion: . 

o (8) 103 ft: The student may have multiplied 8.6 by 12, and then rounded the 
result: 12 ´ 8.6 = 103.2. When 103.2 is rounded to the nearest whole number, the 
result is 103. 

o (9) 117 ft: The student may have divided rather than multiplying: 87.32 ÷ 8.6 » 
9.73, as per incorrect answer choice (6). Then the student may have multiplied the 
result by 12, and rounded to the product to the nearest whole number: 12 ´ 9.73 = 
116.76. When 116.76 is rounded to the nearest whole number, the result is 117. 

o (0) 729 ft: The student correctly found the product 83.72 ´ 8.6 in. = 719.992 in., 
and rounded correctly to 719. But the student failed to convert from inches to feet. 

¡ The length of Washington’s nose on the sculpture is about 1.167 times as long as the 
length of his mouth — which is 18 feet long. So, the length of his nose is  
1.167 ´ 18 ft, or about 21.006 feet. The digit in the tens place of 21.006 is 2, so the 
tens digit of the Mystery Year is 2 

Extension: This clue, involving the length of the nose being 1.167 times as long as 
the length of the mouth, represents a multiplicative comparison of two quantities — 
which is a definition of a ratio. Have students use that multiplicative comparison to 
compare the length of the mouth to the length of the nose as a decimal. 
Sample Solution: Because the ratio of the length of the nose to the length of the 
mouth is 1.167 to 1, the ratio of the length of the mouth to the length of the nose is the  

reciprocal: 1 to 1.167, or . As a decimal, that multiplicative comparison is  

1 ÷ 1.167, or about 0.857. (This means the length of the mouth is about 86% of the 
length of the nose.) 

¡ To solve the clue, the first thing to do is to convert 431 meters to feet. Because  
1 meter » 3.281 feet, we know that 431 meters » 431 ´ 3.821, or about 1,414.111 feet. 
The following page provides two ways to find the distance between the height of  
Mt. Rushmore at 5,725 feet above sea level and the lowest depth of the Dead Sea at 
1,414.111 feet below sea level: 

b i  d
1

a
b

b i  d
1

c
d

a
b

c
d

83.72
1

 =  8.6 inches
x inches

1
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o Treat the clue as an additive situation, using 
unsigned numbers: The total distance between 
the two points can be found by adding the two 
parts as shown in the diagram, but considering 
the distance below sea level as an extension of 
the total distance:  
5,725 feet + 1,414.111 feet = 8,139.111 feet. 

The digit in the ones place is 9, so the 
hundreds digit of the Mystery Year is 9. 

o Treat the clue as a subtraction situation, using a signed number for distances 
below sea level: So, the distance between a point at elevation  5,725 feet and one 
at –1,414.111 feet can be found by subtracting:  

5,725 ft – (–1,414.111 ft) = 5,725 ft + 1,414.111 ft = 8,139.111 ft. 
The digit in the ones place is 9, so the hundreds digit of the Mystery Year is 9. 

Math Note: Some students may be confused as to why you may subtract the two 
distances. Explain that if you were to find the distance between the heights of two 
mountains, say 5,725 ft and 3,999 feet above sea level, you would subtract. So, 
this is no different from being able to subtract when one of the distances is below 
sea level. Point out that because subtracting a negative quantity is equivalent to 
adding the opposite of that quantity, the procedure is equivalent to the first 
method shown above where the two quantities are simply added.  
You may want to discuss an analogous situation where the high temperature for a 
day is 10oF, and the low temperature for that day is –15oF. To find the range in 
temperatures, you could add, ignoring the signs: 10oF + 15oF = 25oF. Or, you 
could subtract, using signed numbers: 10oF – (–15oF)  = 10oF + 15oF  = 25oF. 
Extension: You may want to relate this clue to finding the distance between any 
two points A and B being equal to the absolute value of their difference: . 
This applies to real world “points,” such as the ones used in this clue, as well as 
between points on a number line or in the coordinate plane. Ask: What is the 
distance between points A (–3, 5)  and B (–3, –8)? (Because those two points lie 
on a vertical line, only the unlike coordinates need to be considered. Therefore, 
students could “count units” between points A and B to determine the distance, or 
find the absolute value of the difference: = , or 13 units.) It’s worth 
noting that the order of how the coordinates are subtracted is irrelevant because 
the absolute value ensures a positive outcome — because “distances are positive.” 

Extension: To explore the importance of first 
converting unlike units to like units before 
combining the units, have students examine the 
sign at the right from Snowmass Village, which is 
near Aspen, Colorado. The actual sign is available 
at <https://www.aspensojo.com/news-and-
profiles/2018/06/snowmass-village-revamps-its-iconic-
entrance-sign >. Have students discuss the humor 
that is presented by the sign. According to 
Snowmass Road Superintendent John Baker, 
“What I heard from locals is that it [the sign] was just a way to practice their math.” 
Have students write their own problems where measurement conversions must be 
made in order to solve the problems. Have them discuss the ridiculous results that 

A – B  

 5 – (–8) 13 

SNOWMASS VILLAGE 
POPULATION 2863 
ELEVATION 8410 
INCORPORATED 1977 

DOGS REGISTERED 210 
TOTAL 13460 

Sea Level 
5,725 ft 

1,414 
ft 
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would be obtained if the operations were performed with unlike units. 

¡ In determining the missing digits to balance the equations, students should consider 
rapid methods as suggested below: 

o  ÷  = 1 

Because the quotient is 1, students should recognize that the equation represents a 
nonzero number being divided by itself. So, the denominator of the divisor must 
be 2 to form the number 24. So, the missing digit is 2. 

o 0 •  + __ = 1 

Students should quickly recognize that 0 •  = 0. So, the missing digit to 

balance the equation is 1. 
o 100,000 – __ = 99,993 

Students should either count back verbally from 100,000 until they reach 99,993 
— perhaps even using their fingers to aid in the process. An efficient method 
would certainly not be to attempt to set up an algorithm and cross over the 0s. The 
missing digit is 7. 

o 45 ÷ (8.7 + 1.3) ´ 2 = __ 
According to the order of operations, computation inside parentheses is done first, 
so 8.7 + 1.3 = 10. Most students should be able to perform that operation 
mentally. Further, they should recognize that to solve the clue, they need to find 
that sum first — rather than, say, first apply the Distributive Property — which 
would yield an incorrect result (because there is no Distributive Property of 
Division Over Addition, and because applying the Right Distributive Property of 
Multiplication Over Addition would also yield an incorrect result because that 
would violate the order of operations). There are no exponents in the problem, so 
now multiplication or division is done in order, from left to right. Because 
division appears first, we divide: 45 ÷ 10 = 4.5 (which students should be able to 
do mentally). Now we multiply by 2: 4.5 ´ 2 = 9. So, the missing digit is 9. 

The digits that go on the red blanks are 2, 1, 7, and 9. The digits of the Mystery Year 
that have been determined so far are __ 9 2 7, so the red digits could be used to create 
1927. Thus, this confirms that 1927 is the Mystery Year. 
Math Note: The research of Andy and Rosemarie Reeves (cited below) found that most 
students at Grades 6 and 7 do not naturally employ efficient methods to solve problems 
similar to the ones posed in the clue. They concluded that perhaps the Einstellung effect 
gets in the way students think. Einstellung was a term coined more than 75 years ago by 
cognitive psychologists to refer to pattern seeking in the human mind that results in rigid 
behavior. In particular, it involves a person's predisposition to solve a given problem in a 
specific manner — even though better or more efficient methods of exist. Patterns have a 
negative effect on learning when what is learned from one set of experiences is 
inappropriately applied to new tasks. A Math Note in the November 11 Math History-
Mystery Puzzle goes into more detail on their research with specific math problems.  

Reeves, Andy and Rosemarie, (March 2003). “Encouraging Students to Think about How They 
Think! Mathematics Teaching in the Middle School, NCTM, 8(7), pp. 374–377. 

Resource Note: The Cartoon Corner article, “Rapid-Fire Math,” in the September 2015 
issue of Mathematics Teaching in the Middle School, provides additional problems 
similar to those posed in this clue. 
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Historical Notes: In 1923, the state historian of South Dakota, Doane Robinson, 
conceived the idea of creating a sculpture of noted figures into the mountains of the 
Black Hills of southwestern South Dakota as a way to attract tourists. His idea worked. 
More than 2 million people visit the Mount Rushmore National Memorial each year. 
Danish-American sculptor John Gutzon de la Mothe Borglum (1867–1941) was asked to 
plan and design the project. He and his son, Lincoln, felt that the monument should have 
a national focus — so they decided that four presidents should be carved into the granite 
mountain. George Washington was chosen because he was the founding father of our 
nation, the first U.S. President, and known as “Father of the Country.” Thomas Jefferson 
was chosen for expansion because he authored the Declaration of Independence, 
spearheaded a strategy for western expansion, and signed the Louisiana Purchase — 
which doubled the land area of the United States. Theodore Roosevelt was chosen for 
preservation because of his work in the conservation of natural resources and in his 
extending federal protection to land and wildlife. Another reason for the selection of 
Teddy Roosevelt is development of the nation because of his big boost in creating the 
Panama Canal. Abraham Lincoln was chosen for unification because he tried to heal a 
divided nation — and believed in saving the Union at all cost. To that end, he led the 
country through the Civil War. 
The project received congressional approval on March 3, 1925. President Calvin 
Coolidge dedicated the memorial on August 10, 1927. Before the carving began, the 
Borglums created scale models of the presidents — which can be viewed when you visit 
the memorial. The scale is 1 inch on the model represents 1 foot in the actual sculpture. 
The model shows that the plan had the presidents being carved down to their waists. The 
carving began on October 4, 1927 and was completed on October 31, 1941. After 
Borglum passed away on March 6, 1941, his son completed the supervision of the 
project. Work on the project involved no fatalities. 
Despite the fact that the mountain had already been named by the Lakota Sioux, it 
received the new name of Rushmore, based on New York attorney Charles E. Rushmore 
who surveyed gold claims in the area in 1885. At the time, he asked a local guide, Bill 
Challis, about the name of the mountain. The National Park Service has quoted Challis as 
saying, “Never had a name, but from now on we'll call it Rushmore.” In June 1930 (after 
the carving had begun), the mountain became officially known as Mount Rushmore. (It 
should be noted that Rushmore had donated $5,000 towards the sculpture — equivalent 
to about $75,000 in today’s dollars). 
The Black Hills land claim (which includes the site of the Mount Rushmore National 
Memorial) is an ongoing land dispute between the Sioux Nation and the United States. 
After being pushed out of Wisconsin and Minnesota by European settlers and Iroquois 
tribes, the Lakota Sioux settled in the area around 1765. Then in 1868 came the Fort 
Laramie Treaty of April 29, 1868, which states, “the United States pledges that the 
Great Sioux Reservation, including the Black Hills, would be set apart for the absolute 
and undisturbed use and occupation of the Indians therein named.” This granted the land 
to the Sioux in perpetuity. The treaty also provided that no treaty for the cession of any 
portion of the reservation would be valid unless signed by at least three fourths of the 
adult male Sioux.  
However, according to a Law School Case Brief published by LexisNexis < 
https://www.lexisnexis.com/community/casebrief/p/casebrief-united-states-v-sioux-nation-of-indians>, 
“In 1876, after gold was discovered in the Black Hills, a special Commission representing 
the United States presented a new treaty to the Sioux under which the Sioux were to 
relinquish their rights to the Black Hills in exchange for subsistence rations for as long as 
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they would be needed to ensure survival of the Sioux. The treaty was signed by only 10% 
of the adult male Sioux population, but Congress resolved the impasse in 1877 by enacting 
the “agreement” into law, thereby abrogating the Fort Laramie Treaty.” 
In 1980, the Supreme Court of the United Stated ruled in United States v Sioux Nation 
of Indians that the Sioux Nation never received just compensation for their land. The 
Court concluded that Congress failed to “make a good faith effort to give the Indians the 
full value of the land.” The Court ruled, under the Fifth Amendment, that the government 
was obligated to make “just compensation to the Sioux Nation, and that obligation, 
including an award of interest, must now, at last, be paid.” In 2020, a spokesman for the 
Oglala Lakota Nation explained that his people would not accept a settlement “because 
we won't settle for anything less than the full return of our lands as stipulated by the 
treaties our nations signed and agreed upon.” So, the dispute has not yet been resolved. 

Þ Watch “The Carving of Mount Rushmore and the Story Behind It” (1:00.01) by  
David Jones: https://www.youtube.com/watch?v=K9H3ncvgxsI 

“I want, somewhere in America, a few feet of stone that bears witness to things we 
accomplished as a nation. Carved high, as close to heaven as we can. Then breathe a prayer 
that the wind and rain alone shall wear them away.”  —Gutzon Borglum, sculptor 

Quotes by the Four U.S. Presidents Sculptured on Mount Rushmore  
George Washington (1789 –1797) 
“The time is now near at hand which must probably determine whether Americans are to be 
freemen or slaves; whether they are to have any property they can call their own; whether 
their houses and farms are to be pillaged and destroyed, and themselves consigned to a state 
of wretchedness from which no human effort will deliver them.” 
“Human happiness and moral duty are inseparably connected.” 
“Perseverance and spirit have done wonders in all ages.” 

Thomas Jefferson (1743–1826) 
“On this important acquisition (the Louisiana Purchase), so favorable to the immediate 
interests of our Western citizens, so auspicious to the peace & security of the nation in 
general, which adds to our country territories so extensive & fertile, & to our citizens new 
brethren to partake of the blessings of freedom & self-government, I offer to Congress, and 
our country, my sincere congratulations.” 
“Honesty is the first chapter of the book wisdom.” 
“The most valuable of all talents is that of never using two words when one will do.” 
“On matters of style, swim with the current, on matters of principle, stand like a rock.” 

Theodore Roosevelt (1858–1919) 
[Conservation] “is the chief material question that confronts us, second only — and second 
always — to the great fundamental questions of morality. ... the time has come to inquire 
seriously what will happen when our forests are gone, when the coal, the iron, the oil, and the 
gas are exhausted, when the soils shall have been still further impoverished and washed into 
the streams, polluting the rivers, denuding the fields, and obstructing navigation.” 
“Speak softly and carry a big stick.” 
“Knowing what’s right doesn’t mean much unless you do what’s right.” 

Abraham Lincoln (1809–1865)  
“A house divided against itself cannot stand.” 
“And in the end, it’s not the years in your life that count. It’s the life in your years.” 
“You cannot escape the responsibility of tomorrow by evading it today.” 

PREVIE
W




