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Overview of Today
Standards Addressed

Simulations - I demo, you try

Odyssey (expensive, complex, amazing)

Sates of Matter (free, simple, good)

Hands-on Activities - I intro, you try

Fire Syringe

Student Bell Jar

Gas Law Demonstrator

Absolute Zero Demonstrator

Magdeburg Hemishere



Standards Addressed Today

4. The kinetic molecular theory describes the motion 
of atoms and molecules and explains the properties 
of gases.  As a basis for understanding this concept:

a.  Students know the random motion of molecules and their collisions 
with a surface create the observable pressure on that surface. (1 Q on 
CST)

b.  Students know the random motion of molecules explains the 
diffusion of gases. (1 Q on CST)

c.  Students know how to apply the gas laws to relations between the 
pressure, temperature, and volume of any amount of an ideal gas or 
any mixture of ideal gases. (2 Q’s on CST)

f.  Students know there is no temperature lower than 0 Kelvin.  (1/2 Q 
on CST)



Odyssey
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States of Matter
See the affects of 

changing the 
following on 

pressure:
n
T
V

Intermolecular 
Force Strength

See the affects 
of changing the 
mass on KE for 

a given temp 
(relates to 

Graham’s Law of 
Effusion).

Observe a 
substance’s 
atoms as it 

changes phases

Make basic 
plots of the 

data.

Connect the 
motion of atoms 

to physical 
properties.



Intermolecular Forces > 0
like nonideal gases

States of Matter
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Intermolecular Forces = 0
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Fire Syringe

P1 P2
T1 T2

=

Charles’ 
Law



Fire Syringe

Connection 
to

Diesel
Engine

No spark plugs 
required b/c high 
pressure in piston 

produces a 
temperature above 
flashpoint of fuel

blue air in Æ Æ orange exhaust out
fuel in Æ



Student Bell Jar
Kinetic 
Theory

Boyle’s 
Law

Vapor 
Pressure 

And 
Boiling

Be careful 
of brittle 

plastic 
connectors!



Gas Law Demonstrator



Absolute Zero Demonstrator

P1 P2
T1 T2

=

Charles’ 
Law



different amounts of a
^

Absolute
Zero!

Absolute Zero Demonstrator

H2O
boiling

H2O
frerezing

N2
boiling

room
temp



Magdeburg Hemisphere

Kinetic
Theory

Pumps for a few dollars:

Pumps for a few
hundred dollars:
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Product 

Name Vendor Web Site Address 

Phone 

Contact Price 

 

Absolute 

Zero 

Demonstrator 

Nasco  www.enasco.com 
800-558-

9595 
$98.70 

 

Gas Law 

Demonstrator 

Science First 

or 
Wards 

or 

Cynmar 

sciencefirst.com 

or 
www.wardsci.com 

or 

www.cynmar.com 

SciFirst:800-

875-3214 
Wards:800-

962-2660 
Cynmar:800-

223-3517 

$13.75 

 
$13.75 

 

$10.95 

 

Fire Syringe 

Science First 
or 

Cynmar 

 

sciencefirst.com 
or 

www.cynmar.com 

SciFirst:800-
875-3214 

or 
Cynmar:800-

223-3517 

$37.50 
 

 

$14.95 

 

Student Bell 
Jar 

(SE-9790) 

PASCO 
scientific 

store.pasco.com 
800-772-

8700 
$35.00 

 

Magdeberg 

Hemisphere 
Cynmar www.cynmar.com 

800-223-

3517 
$16.50 

 

Odyssey 
Wavefunction, 

Inc. 
www.wavefun.com 

949-955-
2120 

$100-
$250 

 

States of 

Matter Java 

Simulation 

U. of Arizona 

States of Matter Simulation: 

www.chem.arizona.edu/tpp/java/real1.html 

Other Available Simulations: 
www.chem.arizona.edu/~jpollard/fido/newconcept.swf 

---- FREE 

Small thermometers for bell jars:  Flinn #AP8713 
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Comments/Ideas
Things that work better as a demo vs. hands-on
Ways to engage YOUR students
Other demos/activities
Ways to ask questions of the students
Other ways to do these activities
Other ways to report & analyze results
Other other...


