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How Many M&M’s Are in the Jar?—How to shark the game
At some point in your life you will probably run into an opportunity to win a prize
just by guessing how many M&M'’s are in a jar. This seems like something that
can, at best, be guessed...but in fact, using some measurements and a little bit of
research, you can pretty accurately calculate the number you need.

Q1. To start...take a look at the jar and guess how many M&M'’s are in the jar.

Earlier, the volume of the jar was accurately measured. The ENTIRE volume of the jar is 1128 cm?. If
we can determine the volume of a single M&M, we could use this data to determine how many
MeM'’s are in the jar.

! This is the formula for the volume of an oblate !
spheroid...the name for the shape of an MaM. |

' Volume = 3 T a%b

Q2. Which method of determining volume would you like to use (measurement and math or
displacement)? Why?

Q3. Take a look at some M&M’s. They are all a little different. How can we deal with this when we
determine the volume?

While you are doing your measurements, fill out one of the two data tables below.

a (cm) b (cm) | Vol M&M (cm’) M&M | Vol 1(cm®) | Vol2(cm®) | Vol MaM (cm?)
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Measurement and Mathematics Displacement
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You can use the volume of a single M&M'’s candy along with the volume of the
jar, to determine how many M&M'’s could potentially fit in the jar.

Volume of Jar

# MaM'’s i =
&M’s In Jar Volume of one M&M

Q4. Using the equation above, determine the number of M&M’s in the jar. SHOW YOUR WORK!

Q5. Take a look at the jar. Is the there any space in the jar that is not occupied by M&M’s?

Q6. How do you think your observation in Q5 should change your calculated value from Q4? Why?

Packing Fraction

Anytime objects are packed together, some of the space they occupy is filled by
the objects and the rest of the space is occupied by air. This ratio is called the
“packing fraction.” Scientists have done many studies to determine the packing
fraction of different shapes. Some scientists at New York University were
completing a study of oblate spheroids and decided to use M&M'’s for their study.
They found that the packing fraction of M&M'’s candies is 66.5% meaning the jar is
66.5% filled with M&aM'’s and 34.5% filled with air.

We need to adjust our calculations because of this new information.

Volume occupied by M&M'’s in Jar = Volume of Jar - 0.665

Volume occupied by M&M's
Volume of one Ma&aM

# MgM’s in Jar =

Q7. Using the formulas above, calculate four final answer for the number of M&M’s in the jar. SHOW
YOUR WORK!

Remember, the group that is the closest (and within 10) wins all the M&M’s!

Q8. How close was your first guess to the value you calculated...which one do you think is more
accurate?
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