Chemical vs. Physical: Yellow & Blue Switcheroo
Students will experience making their own chemical and physical reactions as well as participate
in the Yellow and Blue Switcheroo experiment.

Nevada Department of
Education Standards

Grade Level : 6th grade

Objectives:

e Students will be able to tell the
difference between a physical
and chemical reaction

e Students will also be able to

identify the steps of the scien-

tific method

e Matter (Physical Science Uni-
fying Concept A): Matter has
various states with unique
properties that can be used as
a basis for organization. The
relationship between the prop-
erties of matter and its struc-
ture is an essential component
of study in the physical sci-
ences. The understanding of
matter and its properties leads
to practical applications, such
as the capability to liberate
elements from ore, create new
drugs, manipulate the struc-
ture of genes and synthesize
polymers.

Materials:
o Experiment Sheet

¢ Yellow and Blue Switcheroo
Chemical Demonstration kit
(can be purchased at http://
boreal.com

Vinegar

Plastic Soda bottle

Baking soda

Deflated balloons

Antacid tablets

Cups of water

Chalk

Matches

Pieces of paper

Candle

Powdered drink mix

Any other materials needed to
perform different experiments

Time Considerations
Preparations: 15 minutes
Experiments 1-7: 30 minutes
Yellow & Blue Switcheroo: 30 min-
utes Background

It is important to understand the
difference between chemical and
physical changes. The two types
are based on studying chemical
reactions and states of matter.
We admit that some changes are
obvious, but there are some ba-
sic ideas you can use. Physical
changes are about energy and
states of matter. Chemical
changes happen on a molecular
level.

Related Activities:
Scientific Method, Ice Cream Mak-

ing
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When you step on a can

Excellence in Environmental
Education Guidelines

e Strand 1 -Questioning, Analy-
sis and Interpretation Skills (A,
B, C, G): Learners are able to
develop questions that help
them learn about the environ-
ment, design simple investiga-
tions, locate and collect infor-
mation about the environment
and environmental topics and
develop simple explanations
that address their questions
about the environment.

e Strand 2.1 -The Earth as a
Physical System (A, B):
Learners are able to identify
changes and differences in the
physical environment and in
matter.

and crush it, you have forced a
physical change. The shape of
the object has changed. It wasn't
a change in the state of matter,
but something changed. When
you melt an ice cube you have
also forced a physical change
(adding energy). That example
caused a change in the state of
matter. You can cause physical
changes with forces like motion,
temperature, and pressure.
Chemical changes hap-
pen on a much smaller scale.
While some experiments show



obvious chemical changes such
as a color change, most chemical
changes happen between mole-
cules and are unseen. When iron
(Fe) rusts you can see it happen
over a long period of time. The
actual molecules have changed
their structure (the iron oxidized).
Melting a sugar cube is a physical
change because the substance is
still sugar. Burning a sugar cube is
a chemical change. The energy of
the fire has broken down the
chemical bonds.

Some changes are ex-
tremely small. Chemical changes
can happen over a series of steps,
and the result might have the
same number of atoms but have a
different structure. The sugars glu-
cose, galactose, and fructose all
have six carbon atoms, twelve hy-
drogen atoms, and six oxygen at-
oms. Even though they are made
of the same atoms, they have very
different shapes and are called
structural isomers. They each
have different chemical reactions
because of their molecular struc-
ture.

Glucose

Chemical change happens
because of a chemical reaction,
resulting in the formation of one or
more new substances. At the mo-
lecular level, chemical change in-
volves making or breaking of
bonds between atoms. These
changes are chemical:

e iron rusting (iron oxide forms)

e gasoline burning (water vapor
and carbon dioxide form)

e eggs cooking (fluid protein
molecules uncoil and crosslink
to form a network)

e bread rising (yeast converts
carbohydrates into carbon di-
oxide gas)

e milk souring (sour-tasting lactic

acid is produced)
e Sun tanning (vitamin D and

melanin is produced)
Physical change does not result in
forming a new substance and after
the change you can still recover
the original material (the change is
reversible). It rearranges mole-
cules but doesn't affect their inter-
nal structures. Physical change
can change the way things look.
Some examples of physical
change are:

e whipping egg whites (air is
forced into the fluid, but no
new substance is produced)

e magnetizing a compass needle
(there is realignment of groups
("domains") of iron atoms, but
no real change within the iron
atoms themselves).

e boiling water (water molecules
are forced away from each
other when the liquid changes
to vapor, but the molecules are
still H,0.)

o dissolving sugar in water
(sugar molecules are dis-
persed within the water, but
the individual sugar molecules
are unchanged.)

e dicing potatoes (cutting usually
separates molecules without
changing them.)

Preparations

Make copies of the student work-
sheet pages (enough for one
copy per student)

Divide students into groups and
have them perform the following
experiments deciding if they are a
chemical or physical reaction.

Doing the Activity

Use the
pages for them to fill out their
conclusions.

Begin by asking students if they
know the difference between
chemical and physical reactions.
What are some that they see in
their every day life? See if any of
them came up with the changes
mentioned above.

Experiment 1

1. Pour Vinegar into a soda bot-
tle until it is 1cm deep

2. Hold a deflated balloon, read
to cover the top of the bottle

3. Drop a teaspoon of baking
soda into the bottle; put bal-
loon on top of the bottle

4. s this a chemical or physical
reaction?

Experiment 2

1. Place a small piece of antacid
into a cup of water

2. s this a physical or chemical
reaction?
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