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

December 3: RCA Announces 7-Inch 45 RPM Record Format

Mystery Year
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December 3: RCA Announces 7-Inch 45 RPM Record Format 

On December 3 of the Mystery Year, record 
company, RCA, announced a new 7-inch,  
45 revolutions-per-minute (RPM) record format. 
The new format was announced in a front-page 
article in Billboard magazine, with the first release 
of the 45s arriving the following year.  

The original records (vinyl portion) came in seven 
translucent colors, one for each type of music, 
including dark blue for light classics, green for 
country, black for popular, and yellow for juvenile.  

 

 

 

 

 
 
 
 
 
 
 

 
 

 
 
 

Compared to the more current iTunes $1.29 download for a single 
hit, 45s were 2-sided singles, having an “A-side” and a “B-side,” with 
the “B-side” being a lesser-known song by an artist. “Revolution,” by 
the Beatles, released in 1968, was a “B-side” hit, believed by some to 
be even a more popular hit than its “A-side,” “Hey Jude.”  

Use these clues to find the Mystery Year:  

¡ Suppose the length of a song on one side of a 45 RPM record is 4 minutes. 
How many revolutions will the record turn during that time?  
Hint: Think of 45 RPM as a rate and D = r • t. 
The tens digit of the number of revolutions is the ones digit of the Mystery Year. 

¡ Walter has a vintage collection of 45s, consisting of 2 yellows, 4 blacks, 3 greens, and 
1 blue. Walter randomly selects one of those records to play. What is the 
probability, as a percent, of Walter selecting a black record? 
The digit in the tens place of the percent is the tens digit of the Mystery Year. 

¡ A standard 45 vinyl record has a diameter of 7 inches, with its inner hub (open 
circle space) having a diameter of 1.5 inches. What is the area of a 45 RPM record, 
less its inner hub? Round to the nearest thousandths place. 
Hint: Area of a circle = p  ´  r2 , where r is the radius. Use 3.14 for p. 
The digit in the thousandths place of the area is the hundreds digit of the 
Mystery Year. 

¡ Use this clue as a check on the other clues:  
The product of the digits in the release year of the Beatles “Revolution” and the 
product of the digits in the Mystery Year have a greatest common factor of 144 and a 
least common multiple of 864.  
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 3 
 
December 3: RCA Announces New 7-Inch 45 RPM Record Format 

CCSS: 6.RP.3.b, 7.SP.5, 6.RP.3.c, 7.G.4, MP6 (Attend to Precision), 6.NS.4. 
Mystery Year: 1948 
¡ To find the number of revolutions (rotations) that a 4-minute 45 RPM will turn, 

students should be encouraged to first discuss what “45 RPM” means. A 45-RPM 
record turns at a rate of 45 revolutions per minute. Because this rate is stated in terms 
of  “per minute,’ it can be considered a unit rate — and thus simply be multiplied 
with 4 to determine the total number of revolutions for a 4-minute song.  

 ´ 4 minutes = 180 revolutions 

The digit in the tens place of 180 revolutions is 8, and the ones digit of the Mystery 
Year is 8. 

Math Note: Alternatively, students may approach this clue by thinking of this as 
an application of D = r • t. Distance, in this case, is the number of revolutions the 
record turns. The rate is 45 RPM, and time is 4 minutes. So, D = 45 ´ 4, or  
180 revolutions per minute. 

¡ This clue involves students determining the probability of a single event, namely the 
chance that Walter will randomly select a black record from his record collection of 
45s. Students need to first total the number of records by adding all the numbers of 
colors (10). Because there are 4 black records in the set of 10, Walter has a 4 chances 
out of 10 to randomly select a black record. When stated as a percent,  = 0.40, or 

40%. The digit in the tens place of 40% is 4, so the tens digit of the Mystery Year is 4. 
Math Note: It is important to stress that a random selection in a probability 
experiement means that each object in the experient has an equally-likely chance for 
being selected. When describing a probaility experiement, it is critical to mention that 
the experiement is random (or done without looking) to ensure that it is clear that 
there is no bias in the selection process.  
Extension: The probability posed in this clue involves a single event, that of 
randomly selecting a black 45 from the collection of 10 records. As an extension, you 
might consider posing the following compound event:  

Suppose Walter reaches into his collection of 45-RPM records to select a record 
without looking. What is the probability that he will select a blue 45 where Side A 
is facing up?  

Solution: There is only 1 blue record in the collecton of 10, so he has a 1 chance out 
of 10 for selecting the blue record. But, there are 2 sides to the record, so he has a 
1 chance out of 2 that Side A being will be facing up. Therefore, the compound 
probability for both events to occur is the product of the two probabilities: 

 ´  =  

The above is known as finding the joint occurrence of two events. 
For students who are unfamiliar with compound probability, or for those who are  
struggling with the concept, you might suggest they make a tree diagram or an 
outcome table to help them visualize the scenario, as shown below. The table shows 

45 revolutions
1 minute

4
10

1
10

1
2

1
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there are 10 ´ 2, or 20 total outcomes, but there is only 1 outcome out of the 20 where 
the blue record with Side A occurs. 

Colors Side A Side B 

Yellow Y-A Y-B 

Yellow Y-A Y-B 

Black Bk-A Bk-B 

Black Bk-A Bk-B 

Black Bk-A Bk-B 

Black Bk-A Bk-B 

Green G-A G-B 

Green G-A G-B 

Green G-A G-B 

Blue Bl-A Bl-B 

¡ To calculate the area of a 45 RPM record, less its inner hub (open circle space),  
students should find the area of the entire record (which includes the center hub), then 
find the area of the center hub, and “remove” (subtract) the inner hub’s area from the 
total area. This will produce what we will call the remaining area (the portion of the 
record that that does not include the hole in the middle). In each area calculation, the 
radius — half of the diameter — needs to be determined first. The radius of the total 
circle, ,  is half of 7 inches, or 3.5 inches The radius of the inner hub, ,  is half of 
1.5 inches, or 0.75 inches. 
Here are two methods to find the remaining area.  
o Method 1: Area of Total Circle – Area of Inner Hub = Remaining Area 

p  ´   – p  ´   = Remaining Area 

3.14 ´ (3.5)2 – 3.14 ´ (0.75)2 = Remaining Area (square inches) 
3.14 ´ 12.25 – 3.14 ´ 0.5625 = Remaining Area (square inches) 
38.465 – 1.76625 = Remaining Area (square inches) 
36.69875 = Remaining Area (square inches) 

So, the area of a 45 RPM record, excluding its inner hub, is 36.699 in2, rounded to 
the nearest thousandths place. The digit in the thousandths place of this area is 9, 
so the hundreds digit of the Mystery Year is 9. 

o Method 2: Same as above, but this involves factoring out the common factor 3.14 
from each term before multiplying through: 

3.14 ´ (3.5)2 – 3.14 ´ (0.75)2 = Remaining Area (square inches) 
3.14 ´ [(3.5)2 – (0.75)2] = Remaining Area (square inches) 
3.14 ´ [12.25 – 0.5625] = Remaining Area (square inches) 
3.14 ´ [11.6875] = Remaining Area (square inches) 
36.69875 = Remaining Area (square inches) 

So, the area of a 45 RPM record, excluding its inner hub, is 36.699 in2, rounded to 

r1 r2

r1
2 r2

2
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the nearest thousandths place. The digit in the thousandths place of this area is 9, 
so the hundreds digit of the Mystery Year is 9. 

Extension: For students who are familiar with the concept of the difference of two 
squares, you may want to mention that Method 2 above provides an example of 
the difference of two squares, as shown below.  

3.14 ´ [(3.5)2 – (0.75)2] = 3.14 ´ [(3.5 + 0.75)(3.5 – 0.75)] 
Have students simplify the expression on the right side of the equation to verify 
that this provides yet another way to solve the problem. 
Solution: 3.14 ´ [(3.5 + 0.75)(3.5 – 0.75)] = 3.14 ´ [(4.25)(2.75) = 
  3.14 ´ [11.6875] = 36.69875 

Math Notes: You may want to introduce a vocabulary connection relevant to this 
clue, namely concentric circles. Two or more circles with the same center and 
different radii are called concentric circles.  
Watch for the following common student misconceptions when determining the 
area of circles or areas involving concentric circles, as represented in this clue: 
o Forgetting to divide each diameter by 2, for the length of the radius, before 

calculating the area of each circle 
o Subtracting the inner hub diameter (1.5 in.) from the record diameter (7 in.) as a first 

step to produce a “diameter” of 5.5 in. This is followed by finding half that difference 
to produce a “radius” of 2.75 in. This incorrect procedure is shown below. 

3.14 ´ [0.5(7 – 1.5)]2    
3.14 ´ [0.5(5.5)]2 The student subtracts the two diameters to produce 5.5. 
3.14 ´ (2.75)2 The student multiplies by 5.5 by 0.5 to find the “radius.” 
3.14 ´ (7.5625) The student squares 2.75. 
23.74625 The student multiplies to produce an incorrect answer of 

23.74625 square inches. 
Note: In the incorrect procedure above, the quantity in the brackets is being squared. 
So, algebraically speaking, the 0.5 is being squared and the difference of the 
diameters is being squared. The difference of two squares (represented in Method 2 
on the previous page) and the square of a difference (represented in this incorrect 
procedure) are not the same, and, hence, do not represent the same outcome. 
     Difference of Squares  ≠ Square of a Difference 
 a2 – b2 = (a + b)(a – b) ≠ (a – b)2 = (a – b)(a – b) = a2 – 2ab + b2 
A key conceptual error in the above incorrect 
procedure is that “5.5 in.” is used as a “diameter” and 
“2.75 in.” is then used as a “radius” for the remaining 
portion of the record after the inner hub is removed. 
However, as shown in the diagram at right, the 
remaining portion is not a circle because it has a hole in 
the middle. So, “5.5 in.” and “2.75 in.” cannot be used 
as a diameter and radius, respectively. The diagram 
shows that “2.75 in.” is simply the distance from an 
edge of the inner hub to the outer rim of the record. 
So, to find the remaining area of the record, the area of 
the inner hub (a circle) needs to be subtracted from the 
area of the entire record (also a circle).   

¬ 2.75 ® ¬ 2.75 ® PREVIE
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¡ This clue serves as a check on the other clues. Based on information in the 
introduction text, the year of the Beatles “Revolution” was 1968. The product of the 
digits in the year 1968 is 432. The digits of the Mystery Year that have been 
determined so far are __ 9 4 8. It can be assumed that the thousands digit is 1. So, the 
product of the four digits of the Mystery Year is 1 ´ 9 ´ 4 ´ 8 = 288.  
One way to find the greatest common factor (GCF) and least common multiple 
(LCM) of the two numbers is to find the prime factorization of each number: 

The prime factorization of 432 is 2 ´ 2 ´ 2 ´ 2 ´ 3 ´ 3 ´ 3. 
The prime factorization of 288 is 2 ´ 2 ´ 2 ´ 2 ´ 2 ´ 3 ´ 3.  

The GCF of 432 and 288 is the product of all their shared prime factors (the factors 
they have in common): 2 ´ 2 ´ 2 ´ 2 ´ 3 ´ 3 = 144. So, their GCF is 144. The LCM 
of 432 and 288 is the product of the prime factors of each number based on the most 
times the factor is used in either number. Because the most times 2 is used as a factor 
is 5 times (in 288), and because the most times 3 is used as a factor and 3 is 3 times 
(in 432), the prime factorization of 432 and 288 is 2 ´ 2 ´ 2 ´ 2 ´ 2 ´ 3 ´ 3 ´ 3, or 
864. Thus, the Mystery Year of 1948 is confirmed.  

Historical Notes 
Below is a timeline, highlighting some key musical inventions and developments: 
19th Century 

o 1877: Thomas Edison invented the phonograph, the first playing device to both 
record and play back sound. (The first sound ever recorded and played back was 
Edison’s version of “Mary Had a Little Lamb.”) 

o 1887: Emile Berliner invented the gramophone, later marketed as a Victrola, which 
was the first device to play a disk. This disk later emerged (in 1905) as a “78.” It was 
made of shellac, and it remained the industry standard until the 45 and 33 were 
invented in the 1940s. 

o 1890: invention of first jukebox 
20th Century 

o 1920s: invention of radios (used primarily by the military at first) and player pianos 
o 1930s: Jukeboxes featuring dance music were gaining popularity; stereophonic 

technology started to evolve. 
o 1940s: Relevant to this puzzle, the 1940s saw much growth and competition in the 

music industry, notably between recording companies RCA and Columbia Records. 
Columbia Records released the 12-inch LP (long playing) vinyl 33  RPM 

(revolutions per minute) in June 1948. Vinyl was much more durable and less 
expensive than the industry standard, the shellac 78s. Competitor RCA developed a 
smaller, less expensive vinyl disk, the 7-inch 45 RPM record, with a 1.5-inch center 
hub. Although the new 7-inch 45 RPM record was announced in Billboard magazine 
on December 3, 1948, it was not until March 1949 that the first 45 was released. 
(Some sources claim the announcement date was Dec. 4, 1948, but this puzzle uses 
the Dec. 3 date as per this source: https://www.thisdaytrivia.com/trivia/december-3. ) 
The original RCA 45s were produced in seven translucent colors that depicted certain 
music genres. However, after a couple of years, they started making all records out of 
black vinyl. Also in March 1949, Columbia released its 7-in. 33 RPM. However, 
those records could not compete with the popularity of RCA’s 45.  

1
3
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Trivia: The 33  RPM record was eventually dubbed a “33” — a result of simple 

arithmetic: 78 – 45 = 33! 
o 1954: first portable transistor radio 
o 1963: audio cassettes arrived, paving the way for the first mixtapes 
o 1965: 8-track tapes emerge 
o 1973 – 1976: These were peak sales years for the 45, selling more than 100 million 

each year in the U. S. 
Ø Check out: Video (2:33) “Happy Days 1974–1984 Opening and Closing 

Theme,” highlighting the prominent presence and popularity of the 45 record: 
https://www.youtube.com/watch?v=VxgDr4zfTuc  

o 1979: first Sony Walkman 
o 1982: first public release of the compact disc and cd player 
o 1998: the MP3 player arrived 
o 1970s–1990s: boomboxes gained and maintained popularity 

21st Century 
o 2001: arrival of the Apple iPod (and digital downloading) 
o Current music devices include the use of smart phones, music streaming, and wireless 

listening (ear buds). 
Students may be unfamiliar with what a record 
player looks like. As such, you may want to 
display the photo at right. Mention that the arm 
either manually was placed on top of a spinning 
record  or went there automatically. A needle 
protruded from the bottom of the arm that went 
into the grooves of the record. That caused the 
sound to come forth out of the speaker(s) of the 
record player. 
The phrase broken record refers to a malfunction 

when the needle skips/jumps back to the previous 
groove and plays the same section repeatedly.  

Joke: When you are not playing records, you’re just not in the groove… 

Article: “45 45s that Changed the World”: https://www.udiscovermusic.com/in-depth-features/45-
45s-that-changed-the-world/  
Article: “25 of the Most Famous B-Sides”: 
https://www.yardbarker.com/entertainment/articles/25_of_the_most_famous_b_sides/s1__28853210#slide_1  
Video (2:45) from CBS Sunday Morning (January 10, 2016): 
https://www.youtube.com/embed/jKlIwvKYIzI. (Note: While this video cites January of 1949 as the 
release date of the 7-inch 45, many sources, including <https://en.wikipedia.org/wiki/Single_(music)> cite 
March of 1949 as the release date, as indicated in the timeline above.) 

Video (3:27) The Beatles — “Revolution”: https://www.youtube.com/watch?v=BGLGzRXY5Bw  

“Vinyl survived, we managed not to kill it. Knowing that you’ve taken part in this 
fight... You can’t imagine the happiness it brings. Every time I see a kid going out of 
the store with a vinyl record under the arms, my heart beats faster. Music should only 
be this. An intense emotion.” 

Jack White (1975–), singer-songwriter 
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