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Sept. 04 2002: Lecture 1:

Introduction and Course Description

Introduction to the Subject

e Class Structure (Described in Syllabus)

e These notes (download and print for each lecture from (http://pruffle.mit.edu/3.00)/

e Grading

Participation

Homework

Exams

Notes Bonus
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e Study Groups

e Reading

e Thermodynamics as a foundation for understanding material behavior.

As a Practical Tool

As a Basis for Solving Unsolved Problems

As a Philosophical Basis for Understanding Natural Laws

e Conservation of Energy vs Energy Minimization
e What is the difference between temperature and heat?

e Does energy exist?

What is energy?
You learned in Newtonian mechanics part of physics that sum of kinetic energy and poten-
tial energy of a body was conserved to solve useful problems
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h(x)

Figure 1-1: What is the velocity as a function of z?

dx 2h

ﬁ = 0 and F = —q (].-].)
1,

—mgh + §mv = constant (1—2)

You learned in later physics or chemistry that the stable state has the lowest energy.
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Figure 1-2: Simple example: the Bohr atom

How can both statements, “Energy is conserved” and “Energy is minimized” be true?
In particular consider a proton and electron:

universe

Figure 1-3: What is the ground state of a proton-electron system?

What is temperature
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Example of old battery?

What is entropy?

Does energy exist?
Physicists believe it does because a conservation principle seems to apply to each observa-
tion made by observers

Mathematicians might think of it as an abstract quantity that physicists talk about all the
time and conserved quantities have useful things to prove theorems about.

Observers believe it exists because physicists tell them to look for something conserved,

Philosophers might believe it because it is aesthetically beautiful— or would say that if we
ever found an observation contrary to the expectation that energy is conserved, that physicists
would make up a new type of energy to balance things out.

Here is the opinion of one famous scientist on energy:

It is important to realize the in physics today, we have no knowledge of what energy
1$ ... It is an abstract thing ...
R.P. Feynman



