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October 31, 2013 Physics 131
In part, in honor of the
Boston Red Sox World

B Theme Music: ZZ Top
Series victory!

Got Me Under Pressure

H Cartoon: Bill Watterson
Calvin & Hobbes

OH,NO! THE AIR PRESSURE| | CALVING QRGANS ARE
IN THIS ROOM IS TOO | | IN DANGER OF COLLAPSING!

ﬂf__/ HE VES ABOUT To IMPLODE !
\
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National Science Foundation / Alfred P. Sloan
Foundation Study Wants to Hear from Students
in This Course

m Talking About Leaving Revisited (TALR): Study aims to understand

’ . . . . .
students’ motivations & experiences in courses required for a degree
in science, technology, engineering, and math

B Findings will be used to influence nation-wide efforts to improve
the education of future scientists, engineers, and computer scientists

B Receive $20 cash for participating in a 60-90 minute focus group
interview. Email invitation forwarded from instructor with the subject
heading “Volunteer your experiences for a national study,
receive $20”

B Look for end of semester survey: Student Assessment of their Learning
Gains (SALG)
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Quiz 7

Quiz7
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Kinds of Matter

m Classify objects by how they deform.
— Solid: don’ t change shape if you leave them alone
or push on them (not too hard!)

— Gel: look solid if you don’ t touch them but are
“squishy” and change shape easily
(jello, butter, clay,...)

— Liquid: Have no shape of their own. Flow to fill
a container but have constant volume.

— Gas: Have neither shape nor volume
but fill any container.

— LOTS MORE!
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Foothold 1deas:
Gases — Kinetic Theory I

B We model the gas as lots of tiny little hard spheres
far apart (compared to their size) and moving very fast.

B The motions are in all directions and change directions
very rapidly. A model saying that on the average the total
momentum is 0 (and stays 0 by momentum conservation)
is a good one.

B Because there are some many particles and the collisions
so sensitive to initial conditions, we can’t predict the
motion of individual particles for long.

m Dilute gases satisfy the Ideal Gas Law, pV =n,,, RT
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B In between collisions each molecule

B Ignore up and down motions.
B Momentum change of a molecule that

bounces off the wall exerts a force on the (v > At
wall v
m The force on the wall will be Fe (vax )(% nAv,At) = nmv: A
the change in momentum of all the At
molecules that bounce off the wallina =% - nmy* = N my? = ﬂ% m{v*)
time A¢ divided by At. podr A ooV
m Calculate this using density. d
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Summarizing the model

moves in a straight line — ignoring
gravity. (We’ve used N1!) Average force is
an emergent property!
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Reading questions g

B Why can we ignore the motion of molecules
in the y and z motion and not the x motion?
Why can't we just look at the y motion and
ignore x and z?

B [ don't understand why we can just ignore
the y and z directions of gas molecules, but
only consider the x direction. I understand
that it may be for simplicity, but will we
always be ignoring those two directions?
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Foothold 1deas:
Gases — Kinetic Theory 11

m Newton’ s laws tell us that motion continues forever
unless something unbalanced tries to stop it, yet we
observe motion always dies away.

B Our model of matter as lots of little particles in
continual motion lets us “hide” the energy of motion
that has “died away” at the macro level
in the internal incoherent motion.

m The model unifies the idea of heat and temperature
with our ideas of motion of macroscopic objects.
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Interpreting " gt
%; ;\%

m The “physicist’ s form” of the ideal gas law
lets us interpret where the p comes from
and what 7' means.

W p arises from molecules hitting the wall
and transferring momentum to it;

m 7 corresponds to the KE of one molecule
(up to a constant factor).

p=nmv; k,T = %(%mvz)

10/31/13 Physics 131 10

The Ideal Gas Law

Chemist’s p V=n RT

form

moles

N
n == R=k;N,

moles —
Ny

\

fom | PV =NkT

_ 2 3 -1
p=nmy, Sk, T =5my
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Gas in Pump
—Add @ Heavy Species|
[?; 0 O Light Species
=Remove

http://phet.colorado.edu/en/simulation/gas-properties
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Tools & Options

<< Hide Tools

1 Layer tool

1 Ruler
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Magdeburg hemispheres
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