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

November 6:  Birthday of  James Naismith, Inventor of  Basketball

Mystery Year
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November 6: Birthday of James Naismith, Inventor of Basketball 
November 6 of the Mystery Year marks the birthday of 
James Naismith, inventor of the game of basketball. 
Naismith was a Canadian-American physician and 
sports coach. He invented the game of basketball while 
being an instructor for the YMCA in Springfield, 
Massachusetts, using a soccer ball and peach baskets. 
A few years later, the YMCA banned the game — 
claiming not enough people could play. Naismith is also 
credited for inventing the football helmet. 

 
 
 
 
 
 
 
 
 
 

James Naismith, 
with peach basket 

The Naismith Basketball Hall of Fame in Springfield, MA 
is dedicated to and named after James Naismith. It opened 
in 1959, and that is when it inducted its first class. Kobe 
Bryant was one of the nine 2020 Hall of Fame inductees. 

Use these clues to find the Mystery Year: 

¡ The graph at right represents the height (h) in feet above 
ground of a basketball after ( t) seconds of its release. 
How many times does the ball reach a height of 16 feet?  
The answer is the ones digit of the Mystery Year. 

 

¡ The radius of an official NBA basketball is about  
4.7 inches, and the radius of a standard hoop is  
9 inches.  
How much clearance does a basketball have when it enters the hoop? 
The tenths digit of this answer is the tens digit of the Mystery Year. 

¡ Suppose (p) represents the number of 1-point shots, (n) represents the number  
of 2-point shots, and ( f )  represents the number of 3-point shots. A formula that 
represents the Total (T )  number of points a player can earn in a game of  
basketball from 1, 2, and 3-point shots is given below: 

T = 1p + 2n + 3f 
What is the Total points earned by a player if p = 2, n = 0, and f = 2? 
The value of the expression is the hundreds digit of the Mystery Year. 

¡ Use this clue as a check on the other clues: 
The sum of the digits in the Mystery Year is the same as the total points earned by a 
player in a game when p = 3, n = 5, and f = 1 (based on the above formula).  
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 November 6 
 
November 6: Birthday of James Naismith, Inventor of Basketball 

CCSS: 5.G.1, The first clue also addresses MP4 (Model with Mathematics) 
and MP6 (Attend to Precision), 5.NBT.7, 6.EE.2.c. 

Mystery Year: 1861 
¡ Students need to exercise precision when interpreting graphs. This graph models the 

height of a basketball in the air after a certain number of seconds after its release. The 
maximum height the ball reaches is 16 feet, which happens to be the vertex of the 
graph. Because this height is reached only once, the ones digit of the Mystery Year is 1. 

Math Notes: A common misconception is discerning how to interpret the point  
(0.75, 16), which is the highest point on the graph by observation. Students may think 
that the t-coordinate of the maximum height answers the clue. However, the question 
being posed is “How many times does the ball reach 16 feet?” — and not how long 
does it take for the ball to reach its maximum height? Support students’ 
understanding by asking these questions:  

If a player is 6 ft tall, throws a basketball in the air towards the hoop, and it 
reaches a maximum height above ground of 10 ft, how many times does it reach 
this height? (once)  
How many times would the ball reach a height of 8 ft? (twice, once going up and 
then again upon descending) 

This line of discussion can lead into some rich discussions that help to set the stage 
for future work with quadratic functions. You may even introduce that term to 
acquaint students with the vocabulary, including other relevant terms such as:  
y-intercept, vertex, axis of symmetry, x-intercept(s), max/min, and parabola. 
Extensions 
o Appropriate for all Middle School grades familiar with generating T-charts and 

plotting points in the coordinate plane: 
You can present the equation y = –16x2 + 24x + 7 to students and have them 
create a T-chart for x-values, starting with 0 and increasing by 0.25, until 2.0. 
Have them input the x-values into the equation to calculate each respective  
y-value (output). Have them compare their chart with a partner or within a team. 
Once their charts have been verified, have them plot the points and connect them. 
This would be a great opportunity for students to do a Quick Write about what 
they Notice and Wonder about any patterns observed in the T-chart and on the 
graph. A whole-class sharing and discussion can culminate with you reinforcing 
the relevant vocabulary … after students realize that what they just graphed was 
represented by the graph in the first clue! 

o Appropriate for more advanced students who have worked with functions in 
general and quadratics specifically: 
Present the function: h(t) = –16t2  + 24t  + 7, and ask students to spend a couple 
minutes of individual think time writing down all they know just from the 
function itself. Students should recognize that (a) this is a quadratic function 
because it has a squared term (and no term with a higher degree), (b) it has  
y-intercept of 7 [because h(0) = 7], and (c) this is not a linear function and 
therefore not a linear graph, but rather a parabola.  
• You can then guide students to complete a T-chart and graph, as described 
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above. 
• Now, to help students see this function in context, in a real-world setting, 

provide them with some of the following information:   
Standard court measurements: (a) height of hoop above ground is 10 ft,  
(b) diameter of rim of hoop is 18 in. (used in the next clue), and (c) 
distance from the free-throw line to the backboard is 15 ft. 

• The function, 𝒉(𝒕) = −𝟏𝟔𝒕𝟐 + 𝟐𝟒	𝒕 + 𝟕, models the height (h) in feet above 
ground of a basketball after (t) seconds from release. Each part of the function 
represents actual variables related to the release of a projectile (ball, in this 
case). The −𝟏𝟔𝒕𝟐 represents the acceleration due to gravity; the 𝟐𝟒𝒕 
represents the initial upward velocity (angle and speed) when the ball leaves 
the player’s hand (multiplied by the player’s average velocity, which can 
vary); the 𝟕 represents the release height (or starting position) of the ball 
(which can also vary). (The 24 and 7 in this function relate to the stats of 
former NBA player, Elton Brand.) 
Given the above information, have students return to their graphs and  
T-charts completed earlier. Ask them, to think about this function in this 
context and complete another Quick Write about what they NOW know from 
observing points in the T-charts and the graph. After a few minutes, have 
students share within a team and then whole class. Expect to hear such 
comments as the these:  

The ball starts from a height of 7 feet (y-intercept).  
The ball reaches a height of 10 feet twice, going up and back down.  
The top point is the vertex; its maximum height reached at 16 feet.  
At 1 second after the ball’s release, the ball is 15 feet above the ground.  
The ball hits the ground in 1.75 seconds.  

A completed 
T-chart and 
graph made 
in Desmos is 
shown at 
right. 

 

 
 

¡ To determine the clearance, or extra space between the ball and the hoop as the ball 
enters the hoop, students need to consider the diameter of the basketball and hoop 
rim. As such, students need to observe that the radii — not the diameters —are given 
in the clue. Because a radius is one-half of a diameter, students should double the  
4.7-inch radius of a basketball to determine its diameter is about 9.4 inches. Likewise, 
doubling the radius of 9 inches for the hoop rim gives a diameter of 18 inches. To 
determine the clearance, subtract the diameters: 18 – 9.4, which is 8.6 inches. 
Because the tenths digit of this difference is 6, the tens digit of the Mystery Year is 6. 

Extension: Have students calculate the volume of a standard basketball (sphere). 
Depending upon the level of students, you can decide whether or not to provide the 
formula for the volume of a sphere.  
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Formula: V =     

Volume of Basketball: V =  »  »   

or about 434.67 in3 

¡ Students need to solve for T in the equation, T = 1p + 2n + 3f, using the given 
values for p, n, and f: 

T = 1p + 2n + 3f  
T = 1(2) + 2(0) + 3(2)  Replace p, n, and f with their given values. 
T = 2 + 0 + 6   Multiply. 

T = 8    Add. 
Because the total points a player in this scenario would earn is 8, the hundreds digit of 
the Mystery Year is 8. 

Math Note: You may prompt student thinking with the following question:  
In the above clue, what does it mean that p = 2, n = 0, and f = 2? 

(It means that a player scored 2 one-point shots, 0 two-point shots, and 2 three-point 
shots.) 
Extension: Pose the following problem:  

How many of each type of shot could a player make in order to have earned 
exactly 20 total points in a game?  

Multiple answers exist. A few are in the table below:  

1-point shots 2-point shots 3-point shots Total Points 
0 10 0 20 
2 9 0 20 
4 2 4 20 
11 0 3 20 

Additionally, ask:  
To score exactly 20 points in a game, why must the number of 1-point and  
3-point shots each be an even number OR each be an odd number?  

Solution: The total  number of points from the 2-point shots will always be an even 
number because it will be a multiple of 2. Thus, to achieve a total of 20 points, 
the total points from the 1-point and 3-point shots must also be an even 
number. There are two possible ways for the sum of two numbers to be an even 
number: both numbers are even, or both numbers are odd. 

For more advanced students, you may provide this additional explanation: For a 
whole number n, 2n is an even number, and 2n + 1 is an odd number. The sum of two 
even numbers is clearly an even number (2n + 2n = 4n). The sum of two odd numbers 
can be expressed as (2n + 1) + (2n + 1) = 4n + 2, also an even number. 

¡ Using the same formula as in the prior clue, and evaluating the formula using  
p = 3, n = 5, and f = 1, students should determine that a player would have earned a 
total of 3•1 + 5•2 + 3•1 = 3 + 10 + 3, or 16 points in the game. The sum of the digits 
already determined in the Mystery Year is  __ + 8 + 6 + 1, or 15. Therefore, the 
missing thousands digit must be 1, confirming that the Mystery Year is 1861.  

4
3
πr3

4
3
(3.14)(4.7)3 4

3
(3.14)(108.823) 4

3
(326.00422),
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Historical Notes: The first basketball game was played on December 21, 1891. 
Organized by Dr. James Naismith, a YMCA instructor/coach at the time, the game was 
played using a soccer ball and peach baskets — with the bottoms still in place. 
Eventually, a small hole was poked in the bottom so that players could use a stick to slide 
the ball out. 
In 1898, Naismith became the first basketball coach of  the University of Kansas (and 
also the first basketball coach in the world). He compiled a record of 55 wins and 60 
losses — and is ironically the only losing coach in the history of the University of 
Kansas. In 2019, Naismith was inducted into the Canada Walk of Fame. 
The Naismith Memorial Basketball Hall of Fame, an American history museum  
located in Springfield, Massachusetts, serves as basketball's most complete library, in 
addition to promoting and preserving the history of basketball. The Hall of Fame, 
dedicated to and named after James Naismith (1861–1939), was opened in 1959, the 
same year that it inducted its first class.  
For a complete list of all inductees into the Naismith 
Memorial Basketball Hall of Fame (through the class of 
2020), check out <https://www.nba.com/history/hall-of-fame-
inductees>. The enshrinement ceremony for the Class of 2020 
was held from May 13 through May 15 in 2021. It featured  
9 new members — including the posthumous induction of 
Kobe Bryant. 
Watch Vanessa Bryant’s tribute to Kobe as he entered the 
Hall of Fame on May 15, 2021 (12:57): 
https://nba.nbcsports.com/2021/05/15/watch-vanessa-bryants-tribute-
to-kobe-as-he-enters-the-hall-of-fame/ 

For a video (1:56) highlighting Kobe’s 12 three pointers  
(on Feb. 27, 2016), check out:  
https://www.youtube.com/watch?v=L-jfb98i8ME  

 

 

 
 
 
 
 
 
 
 

 

 
Kobe Bryant 

(Bryant had been in a three-way tie with Stephen Curry and Donyell Marshall for the most 
three pointers in a game, with 12. However, on Nov. 8, 2016, Curry set a new record with 13.)  

Resource Note: The August 23 Math History-Mystery Puzzle celebrates  
Kobe Bryant’s birthday. 

“Sports are such a great teacher. I think of everything they've taught me: 
camaraderie, humility, how to resolve differences.”  

—Kobe Bryant (1978–2020) 

“I showed them two peach baskets I'd nailed up at each end of the gym, and 
I told them the idea was to throw the ball into the opposing team's peach 
basket. I blew a whistle, and the first game of basketball began.” 

—James Naismith (1861–1939), describing the first basketball game 
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