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5.2.1 Work
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THE PHYSICAL MODEL

THE GAS IN A CYLINDER SETUP
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THE SYSTEM
Initial Volume: V 1
Internal Pressure: p_1in

Cross-sectional Area: A

Ve
THE SURROUNDINGS

External Pressure:

Distance Moved: 1

J O\

P_€eX

Geometric constraint: AV =1 x A

Force on piston = p_ex x A




SINGLE-STEP COMPRESSION
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Irreversible Work against Constant Pressure TopAl
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CONCEPT CARD

The external pressure instantly crushes
down until internal pressure matches It.
Work is exactly equal to the shaded area.
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Volume (V)
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C e = _pexAV == _pex(vf = V;) )

RECAP BADGE

IUPAC Sign Convention:

+w Indicates work is done on the system.
Since AV is negative during compression,
-Pex(-AV) results in a positive w.




TopAll
You’'ve Learned the Theory.

Let's Test Them Now.

Turn theory into marks with unlimited MCQs, smart analysis, and focused revision.

PracticeNow —) Atprep.topall.app

© Free Study Material, Videos & Infographics © Practice Unlimited MCQs for NEET & JEE

© Push Your Limits with Level-Based Challenges © Get Clear Explanations, Not Just Marks

© Climb the Leaderboard Among Fellow Aspirants © Track Your Performance Smarter




INTERMEDIATE COMPLEXITY

Compression in Finite Steps
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Pressure (p

CONCEPT CARD

Pressure is no longer constant. Weights
are added to the piston step-by-step.
Total work is the sum of these individual
rectangular chunks.
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As steps increase, we approach a
smooth curve...
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Infinite Steps A
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Reversible Compression (Thermodynamic Ideal)

CONCEPT CARD

The process proceeds infinitely slowly.
The system and surroundings are always
in near-equilibrium.

Pex = Din + dp

The volume decreases by an infinitesimal
amount dV.
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Applying the Math A
Isothermal Reversible Work (ldeal Gas) TopAl

Step 1 (Base Integral)

Wyep = _fpdv

Step 2 (Ideal Gas Law)
_ nRT
PR~V

Step 3 (Integration Constraint)

Isothermal means T is constant. Pull
constants n, R, T out of the integral:
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Core Concept Synthesis

Why Path Matters for Work
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Notice the shaded areas: Even though the starting volume (V;) and ending volume (V%)
are identical in all three scenarios, the total area (Work) is drastically different.

Work (w) is a Path Function.

Unlike internal energy or enthalpy, work 1s not a state function. The specific route
taken from state A to state B entirely defines the energy transferred.
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