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m Newton O:
— An object responds only to the forces it feels and only at the
instant it feels them.
m Newton 1:
— An object that feels a net force of 0 keeps moving
with the same velocity (which may = 0).
B Newton 2: .
— An object that is acted upon by other objects G = F :7
m,

changes its velocity according to the rule A
m Newton 3:
— When two objects interact the forces thejy e _ _ Fove
exert on each other are equal and opposite. A—B B—A
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Models 1n science

B A model is something used to represent a system.

m [t should have the most important features of the system being
represented but leave out less essential details.

B A good model lets you figure out things about the real system
that you might have trouble doing
if you tried to pay attention to everything.

B A model may be almost anything —

— A physical structure “ :
P Is "species” a model?

. If so, of what?
— An equation

m In a very real sense, everything How about "genome"?

— An analog

we “know” in science is a model.
How about “protein”?
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Foothold 1deas:
Modeling the world with math

* We use math to model relationships and properties.

* From the math we inherit ways to process and solve for
results we couldn’t necessarily see right away.

* Sometimes, mathematical models are amazingly good
representations of the world. Sometimes, they are only
fair. It is very important
to develop a sense of
when the math works
and how good it is.

* Mostly, the math we use

2. Processing

Not a process model!
Everything should blend!
(Do it all at once.)

differs in important ways Physical Physical
from the math taught in Syetem 4. Evaluating Syetem
math classes.
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Critical 1dea!

B Math 1s most useful in science when we don’t
just use it to calculate something, but when we
blend our knowledge of the physics and the math!

B This is harder than it sounds
and 1is not typically taught in math classes.

B Symbols in science stand for quantities with a
physical character — dimensions, vector or scalar.
These are different! Different kinds of physical
quantities may NOT be equated or added.
(They can be multiplied though.)
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System Schemas

B A complex system has a huge number of
parts. How do we decide what to pay
attention to and what to ignore?

B The SS is tool that allows you to be explicit
about defining what you are going to choose
to talk about and with how much
complexity you are going to treat it.

m Specify

— Relevant objects (and structures if needed)

— Interactions between objects
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System schemas
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The System Schema
for the two-dog tug-of-war
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Building your toolbelt

B Using math to make meaning
in the physical world.
— Dimensional analysis
— Functional dependence / scaling
— Special cases / limiting cases
— Reading the physics in the representation (graphs)
— Reading the physics in the representation (equations)
— Changing physics equations to math (and back)

— The implications game
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