UNIT 5.1

Thermodynamic
Terms

It Is the only physical theory of universal content
concerning which | am convinced that, within
the framework of the applicability of its basic
concepts, it will never be overthrown.

— Albert Einstein




THE CORE DEFINITION
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Energy transformation in macroscopic systems ™
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THE SUBJECT THE SCOPE THE CONSTANTS
The study of interrelated forms of Deals exclusively with macroscopic Applies only when a system is in an
energy and how they transform from systems (involving a large number of equilibrium state—where
one to another under certain molecules) rather than microscopic macroscopic bulk properties like @
conditions. systems (few molecules). do not change with time.
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THE RELEVANCE ( Methane, cooking gas, or coal burns in air ) A
- (Release of chemical energy stored in molecules) TopAll
Why thermodynamics

matters in chemistry

Fuel burns in an engine
(Chemical energy used to do
mechanical work)

Galvanic cells like dry cells
(Chemical energy providing
electrical power)
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Key-Takeaway Panel

Chemistry is not just about making new substances; it is about harnessing the energy changes that
accompany those reactions.
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THE RULES OF THE GAME A
The equilibrium-state view ignores the journey

Path Independence

State A
(Initial)

Thermodynamics (Our Focus) Kinetics (What we ignore here)

- Variables: Initial State to Final State - Variables: Reaction Path & Mechanism
- Condition: Equilibrium - Condition: Time-dependent rate
- Core Question: Will it happen? - Core Question: How fast will it get there?

Thermodynamics is not concerned about how and at what rate transformations are carried out.



THE CENTRAL MYSTERIES A

The Big 3 Unit Questions o

How do we determine the energy changes involved in a
chemical reaction or process?

Heat, Work, Total Energy

Will the reaction occur or not? What actually drives a

chemical process?

Natural direction, driving forces

To what extent do these chemical reactions proceed
before stopping?

Reaching equilibrium




CHAPTER ROADMAP

Mapping the syllabus to the answers

Phase 1:
The Foundation

System
Surroundings

Work (w)
Heat (q)
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} Answers Question 1:
. Energy Change

| Spontaneity & Extent
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Phase 2: Phase 3:
The Energy Track The Direction Track

First Law Spontaneity

Internal Energy (U) Entropy (S)

Enthalpy (H) Gibbs Energy (G)

Everything you are about to learn is just a tool to answer these core questions.
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