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January 20: Joan Kroc Gifts $1.6B to the Salvation Army

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

Mystery Year
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January 20: Joan Kroc Gifts $1.6B to the Salvation Army 

On January 20 of the Mystery Year, the Salvation 
Army announced a donation of $1.6 billion from 
the estate of Joan Kroc, widow of the founder of 
McDonalds’, Ray Kroc. Mrs. Kroc had died 3 months 
earlier. This was the largest one-time gift to any 
organization ever recorded. According to her 
instructions, the money was to be used to open 
Salvation Army Kroc Centers across the nation in 
working-class neighborhoods. Over the years,  
Mrs. Kroc anonymously donated hundreds of 
millions of dollars to many charitable organizations. 
  

 
 
 
 
 
 
 

 
 
 
 
 
 

The Salvation Army’s, 
Red Shield symbol  

 

The Salvation Army is a charitable organization that works in 
131 countries with about 1.7 million members. Founded in 1865, 
its mission is to bring salvation to the poor, destitute, and 
hungry by meeting their “physical and spiritual needs.” 

Use these clues, based on the magnitude of large numbers, to find 
the Mystery Year: 

1. 1 million seconds lasts about 11.6 days. About how long would 1 billion seconds last? 
(2) 116 days     (3) 1,160 days     (4) 32 years     (5) 32,000 years     

The answer choice, (2, 3, 4, or 5), is the ones digit of the Mystery Year. 

2. About how long would 1 trillion seconds last? 
(0) 32,000 years     (1) 3,200 years     (2) 116,000 days     (3) 1,116,000 days 

The answer choice, (0, 1, 2, or 3), is the tens digit of the Mystery Year. 

3. While complaining about the spending in Congress, Illinois Senator Everett Dirksen once 
said, “A billion here, a billion there, and pretty soon you’re talking about real money.”  
Today, some 60 years later, Congress talks about “a trillion here, a trillion there.” If 
that pattern continues, in 60 years Congress will say, “a _____ here, a _____ there.” 

(0) quadrillion     (1) quintillion     (2) googol     (3) gazillion 
The answer choice, (0, 1, 2, or 3), is the hundreds digit of the Mystery Year. 

4. Use this clue as a check on the other clues: 
Suppose you have $1 billion. At 5% yearly interest, the amount of interest you 
would earn each day is about how much? (Use 365 days for 1 year.)  
The sum of the digits in the Mystery Year is the value of the digit in the 
thousands place in the above answer. 

 
 
 
  

   
 

         
 Thousands Hundreds Tens  Ones 
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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 20 
 
January 20: Joan Kroc Gifts $1.6B to the Salvation Army 

CCSS: 5.MD.1, MP1 (Make Sense of Problems and Persevere in Solving 
Them), MP2 (Reason Abstractly and Quantitatively), MP.7 (Look for and 
Make Use of Structure), 5.NBT.2, 8.EE.3, 7.RP.3. 

Mystery Year: 2004 
A special Financial Literacy Extension, “Wealth Distribution in the United 
States,” appears at the very end of these Teacher Notes. 

1. Using the given fact that 1 million seconds lasts about 11.6 days, and the fact that  
1 billion = 1,000 • (1 million), we can compute the approximate number of days  
1 billion seconds would last as follows:  

1 billion seconds = 1,000 • (11.6 days) = 11,600 days 
Because “11,600” days is not one of the answer choices, we need to convert it to 
years (using 365 days = 1 year): 

11,600 days = 11,600 ÷ 365 ≈ 31.78 years 
The closest answer choice is “(4) 32 years,” so the ones digit of the Mystery Year is 4. 

Math Notes: Have students verify that 1 million seconds lasts about 11.6 days. 
(There are 60 seconds in 1 minute, and there are 60 minutes in 1 hour, so there are  
60 • 60, or 3,600 seconds in 1 hour. There are 24 hours in a day, so there are  
24 • 3,600, or 86,400 seconds in 1 day. To find how many days 1 million seconds 
would last, divide: 1,000,000 ÷ 86,400 ≈ 11.57 days. So, 1 million seconds lasts about 
11.6 days, rounded to nearest tenth of a day.) 
Students who select answer choices “(2) 116 days”, “(3) 1,160 days”, or  
“(5) 32,000 years” may have a misconception about how many times as great  
1 billion is than 1 million. You may want to use a place-value chart (such as the one 
below) to help students write 1 million and 1 billion in standard form. Ask: How 
many place-value positions to the left of 1 million is 1 billion? (3). Remind them that 
it takes 10 of a given place-value position to make 1 of the next-greater place-value 
position. So, a number that is 3 place-value positions to right of another number is  
10 • 10 • 10, or 1,000 times as great. 

Billions 

1,000,000,000 , 

Hundred 
Millions 

100,000,000 

Ten 
Millions 

10,000,000 

Millions 

1,000,000 , 

Hundred  
Thousands 

100,000 

Ten 
Thousands 

10,000 

Thousands 

1,000 , 
Hundreds 

100 

Tens 

10 

Ones 

1 

 

2. Using the answer from the first clue that 1 billion seconds lasts about 32 years, and 
the fact that 1 trillion = 1,000 • (1 billion), we can compute the approximate number 
of years 1 trillion seconds would last:  

1 trillion seconds = 1,000 • (32 years) = 32,000 years 
So, answer choice “(0) 32,000 years” is the correct answer, and the tens digit of the 
Mystery Year is 0. 

Math Note: Students who select one of the incorrect answer choices may need work 
in understanding the magnitude of 1 trillion. You may want to extend the above 
place-value chart to trillions to develop an understanding that 1 trillion =  
1,000 • (1 billion). 
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Financial Literacy Notes: One of the goals of the first two clues is to instill in 
students the huge differences among 1 million, 1 billion, and 1 trillion. Clearly, there 
is a HUGE difference among 11.6 days, 32 years, and 32,000 years. Students should 
watch for newscasters and others who loosely — but incorrectly — use those units 
interchangeably.  
An interesting website for observing large numbers is the US Debt Clock  
< https://www.usdebtclock.org/ >. Here, students will see — in real time — the U.S. 
national debt (the total debt issued by the U.S. Department of the Treasury since 1790 
that is outstanding) versus, say, the U.S. federal budget deficit (the difference between 
the money the federal government takes in and what it spends in a given year).  
For many years, the debt has been 
in the trillions of dollars, with the 
deficit in the billions of dollars. 
But as shown in the screen shot 
shown at right from the 
aforementioned website taken on 
11/12/21, the deficit in late 2021 
was close to $3 trillion (up from 
about $800 billion) due to issues 
related to the coronavirus. 

3. For this clue, students will need to know that quadrillion (1015) comes after trillion 
(1012). They may be able to eliminate answer choice “(2) googol” which is equal to 
10100 — a number that far too large to come right after trillion. (It is 1 followed by 
100 zeros.) They should be able to eliminate choice “(3) gazillion” because that is a 
fun, informal word that means “an extremely large, indeterminate number.” So, 
students will likely have to choose between answer choice “(1) quadrillion” and 
answer choice “(2) quintillion.” To help them choose the correct answer, provide the 
following scaffolding and hint: 
Ask: What do the prefixes quad- and quint- mean? (Quad- comes from the Latin 
meaning “4.” Quint- means “5.”) Mention that the following formula is used to name 
certain very large numbers (billion, trillion, quadrillion, and quintillion):  

10(prefix + 1) ´ 3 
Ask: So, what is the name of the number that consists of 1 followed by 15 zeros? 
(Quad- means “4,” so for quadrillion, the formula produces 10 (4 + 1) ´ 3 = 105  ´ 3, or 1015. 
Thus, the number that consists of 1 followed by 15 zeros is one quadrillion.) 
Answer choice “(0) quadrillion” is the correct answer, so the hundreds digit of the 
Mystery Year is 0. 

Math and Historical Notes: To put the magnitude of 1 googol into perspective, it 
should be noted that astronomer Carl Sagan once commented that the total number of 
elementary particles in the universe is about 1080. 
You may want to mention that a googolplex is equal to 10googol. Because  
1 googol = 10100, 1 googolplex = 10googol = 1010100 = 

1010,000,000,000,000,000,000,000,000,000,000,000,000,000,000,000,000,000,000,000,000,000,000,000,000,000,000,000,000,000,000,000,000,000. 
The exponent in 1 googolplex is 1 followed by 100 zeros. So, 1 googolplex is equal 
to 1 followed by a “googol of zeros” — namely, 1 followed by 100 zeros: 

10,000,000,000,000,000,000,000,000,000,000,000,000,000,000,000,000,000,000,000,
000,000,000,000,000,000,000,000,000,000,000,000,000,000 
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In 1920, mathematician Edward Kasner was for looking for a name for the number  
“1 followed by 100 zeros.” So, he asked his young nephews for ideas. Nine-year-old 
Milton suggested googol — which Kasner was happy to accept. Milton also proposed 
another term, googolplex, to mean “1, followed by writing zeros until you get tired.” 
Kasner standardized the term googolplex to be “1 followed by a googol of zeros.” 
It is interesting to note that Googleplex is the name of the complex of corporate 
headquarters of the company Google and its parent company Alphabet Inc., 
located in Mountain View, California.  
Historical Note: Although the quote, “A billion here, a billion there, and pretty soon 
we’re talking about real money” is often attributed to Senator Everett Dirksen (1896–
1969), there is no written record that he actually made that exact comment. The 
Dirksen Congressional Research Center concluded that Dirksen did say, “a billion 
here, a billion there,” but there is no record that he said the second part of the 
quotation. That said, it can be assumed that Dirksen believed in the essence of the 
quote. When asked about it, he once said, “Oh, I never said that. A newspaper fella 
misquoted me once, and I thought it sounded so good that I never bothered to deny it.” 
Dirksen was a U.S. Senator from Illinois during the years 1950–1969. 

4. At 5% yearly interest, $1 billion would earn 0.05 • $1,000,000,000, or $50,000,000 in 
interest per year. Based on 1 year = 365, this translates to $50,000,000 ÷ 365, or 
about $136,986 per day (a staggering amount of daily income). The digit in the 
thousands place is 6. The digits of the Mystery Year determined so far are __ 0 0 4. 
Because the sum of those digits is 4, the digit in the thousands place must be 2 
(because the sum of the digits in the Mystery Year must match 6). So 2004 is the 
Mystery Year. 

Financial Literacy Extension: You may want to extend the final clue about the 
billionaire by having students complete the activity on the final page of these Teacher 
Notes, “Wealth Distribution in the United States.” (Wealth distribution is often 
referred to as “income inequality.”)  
Students should follow the instructions on the activity page and make the two 100% 
stacked bar graphs. The activity is based on the article, “Building a Better America 
— One Wealth Quintile at a Time” (2011), by M. Norton (Harvard Business 
School) and D. Ariely (Duke University), Association for Psychological Science. 
https://www.hbs.edu/faculty/Publication%20Files/Norton_Michael_Building%20a%20better%20America%20One
%20wealth%20quintile%20at%20a%20time_4c575dff-fe1d-4002-b61a-1227d08b71be.pdf 
The graph of the Actual Wealth Distribution in the United States is shown below. 
(See problem 4 on the activity page.) The fourth quintile and fifth quintiles (which are 
the bottom two quintiles) do not appear in the graph because the percent of wealth in 
those two quintiles is too small to be seen on the graph, 0.2% and 0.1% respectively. 
The graph essentially shows that the top 20% of people in the United States have 
about 84% of the total wealth in the country. 
 

 
 
 

 

 

Actual 
Wealth 

Distribution 
in the U .S. 
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In terms of the “Ideal Distribution of Wealth,” the authors of the article found that   
Americans’ ideal distribution approximates the actual distribution of wealth in 
Sweden, where the top 20% of people own 35% of the nation’s wealth.  

Historical Notes: Joan Kroc was born in 1928 and passed away in 2003. According to 
her will, in addition to her $1.6 billion gift to the Salvation Army, Joan Kroc’s estate 
gave $225 million to National Public Radio, $50 million each to peace institutes at Notre 
Dame University and the University of San Diego, $20 million to the San Diego Hospice, 
$5 million to the San Diego Opera, $5 million to the San Diego Zoo, $5 million to build a 
Catholic school in Chula Vista, and $1 million to San Diego’s Children’s Hospital. 
Throughout her life, Joan Kroc anonymously donated hundreds of millions of dollars to 
programs promoting education, health care, African famine relief, the arts, the pursuit of 
peace, and for nuclear nonproliferation. In 2002, she donated $87 million to help build 
the Joan and Ray Kroc Corps Community Center, a large Salvation Army center in San 
Diego. (This was separate from her later $1.6 billion gift to the Salvation Army.) 
Mrs. Kroc was known for giving $100 tips to immigrant workers at McDonald’s drive-
throughs who asked, “Would you like fries with that?” 
The Salvation Army was founded in London in 1865 by Methodist preacher William 
booth and his wife Catherine as the East London Christian Mission. In 1878, Booth 
became the first General of the Salvation Army as he introduced a “military structure” to 
the organization that continues to this day. The shield in the Salvation Army’s logo 
represents the “fight” of life on a “spiritual battlefield.”  
There are more than 7,600 Salvation Army centers of operation in almost every zip code 
in the United States, It assists more than 23 million people nationwide each year — more 
than 2.9 million of those during the holiday season alone.  

To access the article, “30 Things You Didn’t Know About the Salvation Army,” go to 
https://caringmagazine.org/30-facts-the-salvation-army/. 

Watch “The Salvation Army — What do we do?” (2:32): 
https://www.youtube.com/embed/EajyGhApiIE 

“I’m sure this is something that Ray would have liked me to do. … I’m a maverick 
salvationist.” 
—Joan Kroc (1928–2003), at the opening of the Kroc Community Center in San Diego in 2002 

“Mrs. Kroc was very specific: She wanted these centers to be in working-class neighborhoods, 
places where kids might otherwise not have these opportunities.”  

—Major George Hood, director of community relations for the Salvation Army 

“Her passion for children and families and her hope for community peace will live on forever 
through this incredible gift.” 

—Commissioner W. Todd Bassett, national commander of the Salvation Army 

“There is no reward equal to that of doing the most good to the most people in the most need.” 
—General Evangeline Booth (1865–1950), former Commander of the  

U.S. Salvation Army and former General of the worldwide Salvation Army 
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Extension 
Wealth Distribution in the United States 

 

Think about the U.S. household population being divided into five groups (quintiles) according to 
wealth, with each group consisting of 20% of the population. Collectively, the wealthiest 20% of the 
population clearly has more than 20% of the total wealth in this country. And, collectively, the least 
wealthy 20% has less than 20% of the total wealth in this country. 
 

1. Ideally, what percent of the total wealth of this country do you think each group should have?  
In the 100% Stacked Bar Graph at below left, shade your “ideal” percents. Use one color to 
show how much of the total U.S. wealth the Top 20% of the population ideally should have, 
another color for the Second 20%, another color for the Middle 20%, another for the Fourth 20%, 
and another for the Bottom of 20%. For example, if you ideally think the Top 20% of the 
population should own 30% of the wealth, shade 30% of the graph in your first color, beginning 
from the top of the graph down to 70% on the scale. The sum of your percents must be 100%.  
Be sure to complete the Key. 

 

2. In the graph at below right, shade what you think the actual wealth distribution is in the U.S. 
Use the same colors as before, beginning with the Top 20% shaded in from the top of the graph. 

 

Your Ideal Wealth  What You Think the Actual 
Distribution in the U.S. Wealth distribution Is in the U.S. 

                 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 
3. In your small group, discuss your reasons behind why you made your graphs the way you did.  

4. Your teacher will now provide approximate percents for the Actual Wealth Distribution in the U.S.  

 

Color Key 
 

 Top 20% 

 Second 20% 

 Middle 20% 

 Fourth 20% 

 Bottom 20% PREVIE
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