How are physical and
chemical properties
different?

S8P1D. DISTINGUISH BETWEEN PHYSICAL AND CHEMICAL
PROPERTIES OF MATTER AS PHYSICAL (l.E., DENSITY,
MELTING POINT, BOILING POINT) OR CHEMICAL (l.E.,
REACTIVITY, COMBUSTIBILITY)



111l .;-te-
Properties of Matter

* The properties of a substance are those
characteristics that are used to identify or
describe it

* A substance has characteristic properties which
are independent of the amount of the sample
[simply speaking, it doesn’t matter how much of
the substance you have, these properties are the
same]

* Properties can be classified as Physical or
Chemical



L
Physical Properties

of Matter

*Properties that are observable,
measurable, and will keep the same
composition (nothing new is created)

Some Physical Properties include:

Color Luster Solubility
Size Hardness Conductivity
Odor Condensing Boiling point

Density Melting point



Physical Properties
of Matter

« Some physical properties are easier to understand than others
such as Color, Size, Odor, Luster (Shine), and Hardness

» Changes in state of matter such as melting, boiling, freezing,
and condensing do not create a new substance and retain their
original composition and is therefore a physical property

o

CONDENSATES SOLIDS LIQUIDS GASES PLASMAS



Physical Properties
of Matter: Solubility

Solubility is the ability of a substance to dissolve in
another substance. Flavored drink mix dissolves in
water. Or, as the image shows, a lump of sugar
dissolving in water.
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Physical Properties

of Matter: Conductivity

Conductivity is the ability to conduct or
transmit heat, electricity, or sound.

Electrical conductivity Q
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Physical Properties

of Matter: Density

* Density is the amount of matter (mass) in a given
space (volume)

* Density equals Mass divided by Volume (D=M/V)

* For example, a golf ball and a table-tennis ball
have similar volumes. But a golf ball has more
mass than a table-tennis ball does. So, the golf ball
has a greater density.
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Physical Properties

of Matter: Density of Solids

Which would you rather carry around all day: a
kilogram of lead or a kilogram of feathers?

At first, you might say feathers. But both the
feathers and the lead have the same mass.
However, the lead would be less awkward to carry
around than the feathers would. Why?

The feathers are much less dense than the lead.
So, it takes a lot of feathers to equal the same
mass of lead.



Physical Properties
of Matter: Density of Solids

Which square is Which square is
more dense? Why? more dense? Why?
@ @
@ @
© @

There are more particles (matter) for  The smaller square has the same
the same space (volume) number of particles, but in a smaller
space (volume)
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Physical Properties

of Matter: Density of Solids

* Knowing the density of a substance can also tell you
if the substance will float or sink in water.

- If the density of an object is less than the density of
water, the object will float. Likewise, a solid object
whose density is greater than the density of water
will sink when the object is placed in water.

* Explore the Density of Solids and Water using the
PhET simulation on density and buoyancy



http://phet.colorado.edu/sims/density-and-buoyancy/density_en.html
http://phet.colorado.edu/sims/density-and-buoyancy/density_en.html
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Physical Properties

of Matter: Density of Liquids

* Like all substances, liquids have different densities

* It is easy to see the differences in the density of liquids because more
dense liquids will sink and less dense liquids will rise

« If you pour together liquids that don’t mix and have different densities,
they will form liquid layers.

« Making Liquid Layers: http://www.youtube.com/watch?v=-CDkJuo LYs



http://www.youtube.com/watch?v=-CDkJuo_LYs
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Physical Properties

of Matter: Density of Liquids

» Check out this picture. Which layer has
the highest density? e

* Which layer has the lowest G

 Imagine that the liquids have ftf
densities:

10g/cm®  3g/cm?®
6g/cm? 5g/cm?

* Which number would go with
which layer?
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Physical Properties

of Matter: Density of Liquids

Try with your neighbor!
* Which liquid has the highest
density?
* Which liquid has the lowest
density?

* Which liquid has the middle
density?
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Physical Properties

of Matter: Density of Liquids

Try on your own! %=

 Imagine that the liquids on the
right have the following
densities:

15g/cm®  10g/cm?
3g/cm? 9g/cm?
7g/cm? 12g/cm?
* Match the colors to the correct
densities.




Physical Properties
of Matter: Density of Liquids

Try on your own!

 Imagine that the liquids on the
right have the following
densities:

15g/cm®  10g/cm?
3g/cm? 9g/cm?
7g/cm? 12g/cm?
* Match the colors to the correct
densities.
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Chemical Properties

of Matter

*Chemical properties are only observable
during a chemical reaction and allows for
change (something new is created)

* The property is the abllity to change
whereas the change is the action itself

Some chemical properties include:
Reactivity, Combustibility, Flammability
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Chemical Property

of Matter: Reactivity

 Reactivity describes how easily something reacts with
something else

 Reactivity can also be described as the ability of a
substance to combine with another substance and form a
new substance

« Short clips showing the various reactions of elements with
water



http://www.rsc.org/Education/Teachers/Resources/Practical-Chemistry/video-clips/
http://www.rsc.org/Education/Teachers/Resources/Practical-Chemistry/video-clips/

Chemical Property
of Matter: Combustibility

« Combustibility is a substance or material that is able or likely
to catch fire and burn

* Flammability is often described as a chemical property as
well. Flammability occurs at a lower temp than combustibility

* Video clip showing various combustion reactions
* \Whoosh Bottle Combustion Reaction video clip



http://www.youtube.com/watch?v=UygUcMkRy_c
http://www.instructables.com/id/Alcohol-Rocket-Engine/

