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The Mysterisus Densily Bottle

(an. be purchased under the name “Poly Density it~ through Mucational Innevations item, #JE-460 of hits.//ges gl /blchr]

IF you would prefer te make your own, Keep in mind that it requives seme tricl and error; which is science in @ nutshell, so s @ science educator, you should be

Kused te that, se why am | even, bringing it w? Angway, | found the felswing precedure on the internet and it werks pretty well with o kittle tricd and erver /

Hmfermﬁs:

16 oz bottle %,;5
35 g pure (pickling) salt (not iodized or sea salt) 7 R @/

250 ml 70% isopropyl alcohol

140 ml distilled water

UV sensitive pony beads
(https://go0.gl/3mp7UG)

Regular pony beads (any craft store)

Procedure:

Pour the salt and water into the bottle and replace the cap. Shake the bottle until dissolved (go ahead and dance a
little...you know you want to). Add both types of beads (the amount is totally up to you, the more you add, the thicker
your bead layers will be). If your beads sink to the bottom, don’t panic. Add salt a little at a time until they float to the
top of the salt water layer (this gives you more opportunities for shaking and dancing). Add the alcohol. The beads
should stay in the center of the bottle, disguising the line between the salt water and the alcohol. If the beads float to
the top, then you need slightly less salt and you will have to start over (this is the whole trial and error part | was talking
about earlier). Why might this happen? Because, different brands of salt have different levels of purity AND salt from
different regions also has different levels of purity.

The Seience

When you shake the bottle, a homogeneous-ish mixture is formed temporarily. Then, the white beads rise to the top of
the bottle and the blue beads sink to the bottom of the bottle.

WHY? The alcohol and salt water layers temporarily mix. The white beads are less dense then the alcohol/saltwater
mixture, so they rise to the top. The blue beads are more dense than the alcohol/salt water mixture, so they sink to the
bottom.

The white bead layer begins to sink and the blue bead layer begins to rise until the bead layers meet in the middle.

WHY? The alcohol/salt water mixture begins to separate. The alcohol, being the least dense of the 4 substances in the
bottle, rises to the top. The white beads, being more dense than the alcohol, sink below the alcohol layer. The salt
water, being the most dense of the four substances in the bottle, sinks to the bottom of the bottle. The blue beads,
being less dense than salt water, rise above the salt water layer. The two bead layers eventually meet in the middle.
The beads are made of two different types of plastic, the UV beads (white) are less dense than the regular pony beads,
so they form a layer on top of the regular (blue) pony beads. ig



The Mysterisus Density Bottle

fow do | use this in my classesm?

My 9" grade shudents haove shudied density concepbuclly ond mathematisally (¢ ¢ busic lavel) storling tn dlementiry schoel. In 9™ grade, sscording b
the Ohis Aeudemic Content Standurds, they sheuld be able to determing the density of @ substance by finding the slepe of @ trendling en o mass vs.
volume graph. Before we gump right infe the whele “scatter plst with o trendling” thing, | ke te do on " advanced concepbucl review” using the
density bottle

o | qive the students the “Density Note Sheet” and run through o brief review of the busics with them. Nest of the time, they have o prefty
good grasp on the busics of densify. Then | hand eut the “Mysterisus Jensity Bottle Think Sheet.” | shake up the density hottle mnd Lot
them. ebserse what happens. | de the deme @ number of times and have them fill eut the sheet individually. Then, | have them get with
o partner or o small grsup and mswer the questions and record their “grotp answers.” | have them share eut their group mswers b the
questions

o Then, | give them the “Density Bettle-Conceptual Inderstanding ™ werksheet. The worksheet tells them. that there are feur

substances in the bettle. [t is of this peint thet you can go in « number of directions depending on your time constrainks.

o (This is what | ds) | expluin how the density bettle werks, have the shudents setch, and oxplain, exch “stage” in terms of
density. | break the bettle dewn. inte ¥ stuges.

»  Stage 1: Romegenests-ish, Miture: this is when you shake the bettle up nd oll of the compsnents mix fogether

w  Stage Z: 3 Lagers: this is when the WV bends are f the fop and the celored bends are ot the bettom and the mixture
of dleohol and selt water is in the middle

w  Stage 3: Transitisn: This is when the bead lagers stort meving toward the center and the dleshel ond salt water
layers begin. to separate out. There are 9 dayers in this stage-aloshol, IV beads, aloohel/salt water mix, colored beads,
sult water

w Stage & # layers: The dleohel and salt water have completely separated and the beads have meved f the center of
the bettle of the bemndary between, salt water and elcshel.

O You could expluin how the density bettle werks ind have the students take netes ond shetch, as they fellow dlong.

O You could continue te have them werk in groups ond, with the infermation. given of the tep of the werlishedt, and have them
describe what is happening of each, stuge of the bettle and shetch (either individually or os group)

O You could blow up the werhsheet o display it on. o smart board o progector and fill in the worksheet os @ whele cluss.

O nd many ether varictions!

o | collect and grade their explunations te determing mastery. Then, | have them cut ut theie shefches/explanations and ghue them, in thie

inteructive netebosks. *=*




The Mysterisus Densily Bottle
Completed Example
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Name:

Chapter 2: Matter
Properties of Matter-Density
The Mysterious Density Bottle-Think Sheet

1. Observe the bottle. Describe what happens.

2. Why do you think the position of the beads changes?

3. How many substances do you think that the bottle contains?

a. What is your evidence?

Name:

Chapter 2: Matter
Properties of Matter-Density
The Mysterious Density Bottle

1. Observe the bottle. Describe what happens.

2. Why do you think the position of the beads changes?

3. How many substances do you think that the bottle contains?

a. What is your evidence?



Name:

Learning Targets:

Chapter 2: Matter

Density Bottle-Conceptual Understanding

o ..explain that substances that are more dense than the substance they are in sink.

e _.explain that substances that are less dense than the substance they are in float.

Observe the Density bottle; more than once, if necessary. In the density bottle there are four different substances: two

different types of plastic, isopropyl alcohol, and salt water. Using colored pencils, sketch the different stages of the

bottle. Explain what is happening, in terms of density, to each substance during each stage. Be specific.

Stage 1: Homogeneous-ish Mixture\

AN

Stage 2: 3 Layers

-

Stage 4: 4 Layers

~

AN

Stage 3: Transition
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Name:

Chapter 2: Matter

Density Bottle-Conceptual Understanding

Learning Targets:

o ..explain that substances that are more dense than the substance they are in sink.

e _.explain that substances that are less dense than the substance they are in float.

Observe the Density bottle; more than once, if necessary. In the density bottle there are four different substances: two

different types of plastic, isopropyl alcohol, and salt water. Using colored pencils, sketch the different stages of the

bottle. Explain what is happening, in terms of density, to each substance during each stage. Be specific.

Stage 1: Homogeneous-ish Mixture\

The alcohol, salt water, blue beads, and
white beads mix together in a semi-
homogeneous mixture.

Stage 2: 3 Layers \
The alcohol and the salt water
have mixed.

The white beads are less dense
than the alcohol/saltwater
mixture so they rise to the top of
the bottle.

The blue beads are more dense
than the alcohol/salt water
mixture, so they sink to the
bottom.

C

Stage 3: Transition \
The alcohol/salt water mixture starts to
separate.

The alcohol begins to rise to the top of the
bottle; as it rises, the white beads sink,

because they are more dense than
alcohol.

The salt water begins to sink to the
bottom; as it sinks, the blue beads rise,
because they are less dense than the salt
water.

/

Stage 4: 4 Layers
The alcohol/saltwater mixture has separated.
Alcohol is the least dense of the 4 substances,
so it sits at the top of the bottle.
The white beads, are more dense than the
alcohol, but less dense than the blue beads, so
they sit below the alcohol and above the blue
beads.
The blue beads are more dense than the white
beads and less dense than the salt water so
they sit below the white beads.
Salt water is the most dense of the four
substances, so it sits at the bottom of the
bottle

J




Chapter 2: Matter
Density

What is density?
Math Definition: Amount of mass in a given volume
Density = mass/volume
Review: Mass: amount of matter in an object
Measured in grams (g)

Volume: amount a space an object
occupies.

Measured in liters or ml for liquids
and cm® for solids

Example: If you were given a rock with a mass of
243.5g and a volume of 94.3 cm®. What would be the
rock’s density?

D=mass = 243.5g = 2.6 g/cm’
Vol  943cm’

Particle Definition: A measure of how tightly matter is
packed.

Why do objects float or sink?

NOT because they are “light or heavy”

But because they are more dense (sink) or less dense
(float) than the liquid they are in.

Example: The density of water is 1.0 g/cm®. Anything
that has a density less than 1.0 g/cm?, will float.
Anything that has a density more than 1.0 g/cm? will
sink.

Liquids sink and float also.

Example: Qil will sit on top of water because oil is less
dense than water.

Chapter 2: Matter
Density

What is density?

Math Definition: Amount of mass in a given volume
Density = mass/volume
Review: Mass: amount of matter in an object
Measured in grams (g)

Volume: amount a space an object
occupies.

Measured in liters or ml for liquids
and cm® for solids
Example: If you were given a rock with a mass of
243.5g and a volume of 94.3 cm®. What would be the
rock’s density?

D=mass = 243.5g = 2.6 g/cm’
Vol 94.3 cm?

Particle Definition: A measure of how tightly matter is
packed.

Why do objects float or sink?

NOT because they are “light or heavy”

But because they are more dense (sink) or less dense
(float) than the liquid they are in.

Example: The density of water is 1.0 g/cm’. Anything
that has a density less than 1.0 g/cm3, will float.
Anything that has a density more than 1.0 g/cm? will
sink.

Liquids sink and float also.

Example: Oil will sit on top of water because oil is less
dense than water.



