Subject: Physics

Semester: Five

Course Name: Heat and Thermodynamics
Existing Base Syllabus: HS Physics, Chemistry.
Course Level: PHY303

Syllabus showing each unit against class number and marks

Unit no.

Unit content

No. of
classes

Marks/Credit

Theory

Unit I:
Distribution of
Velocities and
Molecular
Collisions

Maxwell-Boltzmann Law of Distribution
of Velocities in an Ideal Gas and its
Experimental Verification. Mean, RMS
and Most Probable Speeds. Degrees of
Freedom. Law of Equipartition of
Energy (No proof required).

Mean Free Path. Collision Probability.
Transport Phenomenon in Ideal Gases:
(1) Viscosity, and (2) Thermal
Conductivity. Brownian Motion
(qualitative idea only).

Unit II: Real Gases

Behavior of Real Gases: Deviations from
the Ideal Gas Equation. The Virial
Equation. Andrew’s Experiments on
CO; Gas. Critical Constants. Continuity
of Liquid and Gaseous State. Vapor and
Gas. Boyle Temperature. Van der Waal’s
Equation of State for Real Gases. Values
of  Critical Constants. Law  of
Corresponding States. Comparison with
Experimental Curves. Joule- Thomson
Porous Plug Experiment. Joule- Thomson
Effect, Joule-Kelvin coefficient for
Ideal and Van der Waal Gases.
Temperature of Inversion.

Unit III:
Principles of
Thermodynamics

Thermodynamic preliminaries: Extensive
and intensive properties, Thermodynamic
Variables, Thermodynamic Equilibrium,
P-V indicator diagram. Work done in
terms of P and V, Zeroth Law of
Thermodynamics &  Concept  of
Temperature, Internal energy and First
Law of Thermodynamics, Applications
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of First Law: General Relation between
Cp and Cy.

Reversible and Irreversible process with
examples. Heat & work, state function,
Conversion of heat into work and vice
versa, Work Done during Isothermal and
Adiabatic Processes, Heat Engines, 2nd
Law of Thermodynamics: Kelvin-Planck
and Clausius Statements and their
Equivalence, Carnot’s Cycle, Carnot
engine & efficiency. Refrigerator &
coefficient of performance, Carnot’s
Theorem. Applications of Second Law of
Thermodynamics: Thermodynamic
Scale of Temperature and its
Equivalence to Perfect Gas Scale.

Unit IV: Entropy

Concept of Entropy, Clausius Theorem.
Clausius Inequality, Second Law of
Thermodynamics in terms of Entropy.
Entropy of a perfect gas. Entropy
Changes in Reversible and Irreversible
processes with examples. Entropy of the
Universe.  Entropy  Changes in
Reversible and Irreversible Processes.
Principle of Increase of Entropy.
Temperature—Entropy  diagrams  for
Carnot’s Cycle. Third Law of
Thermodynamics.

Unit V:
Thermodynamic
Potentials and
Thermodynamic
Relations
(Lectures 06)

Thermodynamic Potentials: Internal
Energy, Enthalpy, Helmholtz Free
Energy, Gibb’s Free Energy, Surface
Films and Variation of Surface
Tension with Temperature,
Derivations and applications of
Maxwell’s Relations, Maxwell’s
Relations:(1) Clausius Clapeyron
equation, (2) Values of Cp-Cv, (3)
TdS Equations, (4) Energy equations,
(5) Change of Temperature during
Adiabatic Process.

Laboratory

At least four from the following:

1.To determine mechanical equivalent of

heat, J, by Callender and Barne’s constant

flow method
2.To determine the mechanical equivalent

Credit-1
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of heat, J using calorimeter

3.To determine specific heat of a liquid
using calorimeter

4.To determine the coefficient of thermal
conductivity of Cu by Searle’s Apparatus.

5.To determine the coefficient of thermal
conductivity of an insulator by Lee and
Charlton’s disc method.

6.To determine the temperature coefficient
of resistance by Platinum Resistance
Thermometer (PRT).

7.To study the variation of thermo-emf of a
thermocouple with difference of
temperature of its two junctions.

8.To determine the change of entropy of
universe for an AC circuit consists of a
thermally insulated resistor.

9.To calibrate a thermocouple to measure
temperature in a specified range using (1)
Null method, (2) Direct measurement
using OPAMP and to determine neutral
temperature.
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Graduate Attributes

i. Course Objective

» To understand principles of thermodynamics
» To provide concepts of thermodynamic functions
» To address the basic framework of kinetic theory of gases

39




ii. Learning outcome

Upon completion of this course, students will be able to learn thermal properties of gas
molecules and their collisions. With this course, students will acquire knowledge of
thermodynamics with practical insights into thermal physics, which will help them to
understand real world situations.

Theory Credit: 03 (Three)

Practical Credit: 01 (One)

No. of Required Classes: 45

No. of Contact Classes: 45

No. of Non-Contact Classes:

Particulars of Course Designer (Name, Institution, email id):

1) Dr. Bimal Kumar Sarma, Gauhati University, bimal@gauhati.ac.in
2) Dr. Krishna Kingkar Pathak , Arya Bidyapeeth College, kkingkar@gmail.com
3) Dr. Diganta Sarma, B. Borooah College, sarma.diganta@gmail.com
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