THERMODYNAMICS « SECTION 5.1.1

The System and the Surroundings

Foundational vocabulary for measuring energy changes in chemical reactions.
BOUNDARY: The real or imaginary

- surface separating the system
b / from its surroundings.

SYSTEM: The specific part
of the universe under study.

\____ SURROUNDINGS: Everything
outside the system'’s boundary.

Key Takeaway: The boundary defines the system and determines
whether energy or matter can be exchanged with the surroundings.
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01« THE FOCAL POINT

What is a
‘System’?

In thermodynamics, the system is the
specific, microscopic or macroscopic
part of the universe where our
observations are made and energy
changes are measured.
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Focus of observation

Contains reactants & products

State variables: p, V, T, n)
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02 « THE CONTEXT

What are the
'‘Surroundings’?

The surroundings include everything
other than the system. However, for
practical purposes, it only refers to the
immediate region of space that can
actually interact with and affect the
system.

The rest of the universe is theoretically the
surroundings, but only the interacting
neighborhood matters for calculations.
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03 « THE MACRO VIEW A

The Thermodynamic Universe
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[Universe] = [The System] + [The Surroundings]

The Boundary

A real or imaginary wall
separating the system from
its surroundings. It allows
us to control and track
movements of matter and
energy.
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04 « APPLICATION %
Identifying the Elements in Practice

- )
SV - The reaction mixture itself (Substances

A + B).

- The physical walls of the beaker and
the imaginary surface across the top.
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A GEGEEE - The room where the beaker is
kept.

Recap Badge: By defining these 3 elements, we
can precisely calculate heat (q) and work (w)
flowing across the boundary.
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