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THERMODYNAMICS

THERMODYNAMICS

Thermodynamics is concerned with the work done by a
system and the heat it exchanges with its surroundings.

When the system is taken quasistatically from the
equilibrium state i to another equilibrium state f, the total
work done by the system is

Vi

W= [pdv

The work is represented by the area under the curve. If
V>V, the work done by the gas is positive. If the volume
decreases, the work done by the gas is negative.

FIRST LAW OF THERMODYNAMICS

We know that both the total work done W and the total heat
transfer Q to or from the system depend on the
thermodynamic path. However, the difference Q — W, is the
same for all paths between the given initial and final
equilibrium states, and it is equal to the change in internal
energy AU of the system.
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AU=Q-W

APPLICATIONS OF THE FIRST LAW OF

THERMODYNAMICS
P
AU=0
152 Isothermal Expansion W, =Q, = nRT In\% (positive)
1
Q=0
23 Adiabatic Expansion W, = —AU = NRAT
1-r
AU =0
3—>4 | Isothermal Compression W, =Q, =nRT In (\\%] (negative)
3
Q=0
451 Adiabatic Compression W, = AU = anAT
-r
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Important

1. C,-C/=R
Cp_

2. =7

(d) Isothermal Process Pt

In an isothermal
process,
temperature of the
system remains

PV diagram of isothermal process
constant. For an (a) Isothermal expansion
] (b) Isothermal compression
ideal gas the
equation of the
process is given by

(b)

PV =nRT
= constant

Work done in an
isothermal process
IS given by

W = Vijdv - nRTVfO\'/—V
v, V;

or W =nRTIn \%
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Since temperature of the system remains constant,

therefore, there is no change in internal energy.

AU =nCAT =0

Adiabatic Process

In an adiabatic process, the system does not exchange heat
with the surroundings,
.e. Q=0.

For an ideal gas the equation of the adiabatic process is

PV’= constant

Where, v is the adiabatic exponent.

Work done: W :prdv

www.vedantu.com



IIIIIIIIIIIIIIIIII

Thank You

for downloading the PDF

N33 LIVE ONLINE
MASTER CLASSES

FREE Webinars by Expert Teachers

FREE MASTER CLASS SERIES

For Grades 6-12th targeting JEE, CBSE, ICSE & much more Register for FREE
Free 60 Minutes Live Interactive classes everyday
Learn from the Master Teachers - India’s best


https://vdnt.in/2ZXyp



