
2.1.1 https://chem.libretexts.org/@go/page/414037

2.1: What is Thermodynamics?
Thermodynamics is the branch of science that deals with heat and work, and their relation to energy. As the definition suggests,
thermodynamics is concerned with two types of energy: heat and work. A formal definition of these forms of energy is as follow:

Work is exchanged if external parameters are changed during the process.
Heat is exchanged if only internal parameters are changed during the process.

As we saw in chapter 1, heat and work are not “well-behaved” quantities because they are path functions. On the one hand, it might
be simple to measure the amount of heat and/or work experimentally, these measured quantities cannot be used to define the state
of a system. Since heat and work are path functions, their values depend directly on the methods used to transfer them (their paths).
Understanding and quantifying these energy transfers is the reason why thermodynamics was developed in the first place. The
origin of thermodynamics dates back to the seventeenth century when people began to use heat and work for technological
applications. These early scientists needed a mathematical tool to understand how heat and work were related to each other, and
how they were related to the other variables that they were able to measure, such as temperature and volume.

Before we even discuss the definition of energy and how it relates to heat and work, it is crucial to introduce the essential concept
of temperature. Temperature is an intuitive concept that has a surprisingly complex definition at the microscopic level.  However,
for all our purposes, it is not essential to have a microscopic definition of temperature, as long as we have the guarantee that this
quantity can be measured unambiguously. In other words, we only need a mathematical definition of temperature that agrees with
the physical existence of thermometers.

1. In fact, we will not even give a rigorous microscopic definition of temperature within this textbook.
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