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Part A - Introduction

Program: Certilicate | Class: B.Sc. | Year: | Session: 2025-2026

= __ Subject: Physics _

Course Code

1
2 Course Title . Thermodynamics (Theory) (Paper-2)
3. | CourseType
(Core/Elective/Generic Minor course
Elective/Vocational/. ..
)
4. Pre- requisite (Ifany) | To study this course, a student must have had the
subject Physics in 12" class.
5. Course Learning After completing this course, students will be able to:
Outcomes (CLO) 1. Understand the historical development  of

thermodynamics, with a focus on Indian
knowledge  systems,  contributions  from
Satyendra Nath Bose and Mcghnad Saha.

2. ldentify the key characteristics and significance
of thermal power plants located in Madhya
Pradesh.

3. Lcarn working of a heat engine to transform heat
into work.

4. Apply the principles of calorimetry and

Newton’s law of cooling in practical scenarios.

6. ~ Credit Value 3

7, Total Marks ~ Max. Marks: 30+70 77[7777M“i1_1...--l’assing Marks: 35

Part B - Content of the Course
Total numbers of Lectures (in hours): 45

Unit Topics Number of
e - . . | Lectures
i Historical background & Kinetic theory 09

1. Historical context of thermodynamics in Indian
knowledge systems, Contributions ol Satyendra Nath
Bose to statistical physics, Biography and significant
contributions of Mcghnad Saha.

2. Thermal Power Plants Located in Madhya Pradesh and
Their Key Characteristics.
3. Kinctic Theory of gascs, Maxwell’s speed distribution,

Mean [ree path, Elementary treatment of transport
phenomena,
4. Viscous flow and Thermal conduction in gases. Real
gascs, Andrew’s curves, Liquation of state,
5. Virial coefficients, Van der Waals equation, Critical
constants.
Activities:
1. Visit thermal power plant (if possible) / make model of
thermal power plant / make chart of thermal power plant.
2. To compare the viscosity of different fluids by observing
how they flow down an inclined surface.
Keywords/Tags: Thermodynamics, Thermal Power Plants.




Virial coclficients. Critical constants.

I Laws of thermodynamics 09
1. Thermodynamical system, Thermodynamic equilibrium,
Zeroth law ol thermodynamics, The concept of path
function and point function, First law of thermodynamics,
Reversible and irreversible processes,
2. Heat engine and its efficiency, Carnot’s engine and its
cfficiency, Carnot’s theorem, Otto engine and diesel
engine.
3. Second law of thermodynamics, Statement of Kelvin-
Plank and Clapeyron. Third law of thermodynamics.
Activitics:
1. Compare Otto and Diesel engines via model and chart.
2. lustrate the Second Law of Thermodynamics with a chart
on entropy, heat flow, and applications.
Keywords/Tags: Thermodynamic cquilibrium, Reversible and
irreversible processes, Heat engine.
11 Entropy 09
L. Concept of entropy, Clausius theorem, Entropy change in
adiabatic reversible process, Entropy as point function,
Change in entropy of universe in reversible and irreversible
processes.
2. Principle of increase of entropy, Entropy and unavailable
encrgy. Lintropy of ideal gases. Lntropy as a
thermodynamic variable, T-S diagram.
Activities:
. Ask students to observe the example of reversible and
irreversible process in daily life.
2. Ask students to present the T-S Diagram using the graph.
Keywords/Tags: Lntropy, T-S diagram.
v Thermodynamic potentials 09

I. Thermodynamic  functions: Internal encrey, Lnthalpy,
Helmholtz and  Gibb's  free  energy,  Maxwell's
thermodynamical equations and their applications,

TdS cquations, Derivation of expressions of Cp-Cy for
ideal and rcal gases, derivation of the expression Eg/lit =
Cp/Cy. Energy and heat capacity equations, Clapeyron
cquations and its applications (sublimation. vaporization).
Activities:

1. Assign students to create a flowchart or diagram showing
the relationships between internal encrgy, enthalpy,
Helmholtz free energy, and Gibb’s free energy.

2. Provide numerical problems where students calculate Cp -
Cv for idecal gases and compare results with real gases.
Keywords/Tags: Thermodynamic potential, Internal energy,
Enthalpy. Helmholtz free energy, Gibb’s free energy.
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\% Thermometry, Calorimetry and Radiation 09
1. Types of thermometers,  Platinum Resistance
Thermometer, Seebeck effect, Peltier effect, Absolute

scale of temperature.

2. Calorimetry, Newton’s law of cooling, calorific value of
fuels, coefficient of thermal conductivity, Searle’s
method, Lee’s method for bad conductors.

3. Blackbody Radiation, Wien's displacement law,
Rayleigh-Jean’s law, Planck’s quantum theory of
radiation.

Activities:

1. Study temperature management techniques used in ancient
Indian architecture, such as cooling in public buildings,

stepwells, and havelis,

2. Study Scientific significance of Rituals and Yajnas.
Keywords/Tags: Seebeck effect, Peltier effect, Radiations.

Part C-Learning Resources

Text Books, Reference Books, Other resources
Suggested Readings:

1, wwo2a am, @, g™, e gomd s, T

2. wuga areg # famm * 3o, NCERT, 2018.

3. Bhaskara 11, “Siddhanta Shiromani”, (1150 CE).

4. Dongre N. G., Nene S. G., “Physics in Ancient India”, National Book Trust, India.

5. Saha, M. N., & Srivastava, B. N. (1958). Treatise on Heat. Indian Press.

6. Zemansky M. W. & Dittman R., “Heat and Thermodynamics™, Tata McGraw-Hill.

7. Sears and Salinger, “Thermodynamics, Kinetic Theory & Statistical
Thermodynamics”, Narosa.

8. Garg S. C. & Ghosh C. K., “Thermal Physics”, Tata McGraw-Hill.

9. Subrahmanyam N., Brij Lal, Hemne P.S., “ Heat Thermodynamics and statistical”,
S. Chand, 2012.
10. wey w3y fidt der srararft, Warer g R g

Suggested equivalent online courses:

1. https//www eshiksha mp.eoy in/mpdhe/ Learning Management System, Department of
higher education, Government of Madhya Pradesh (M.P.).

2. httpsi/wwiw.edx.org course/thermody namics/ Thermodynamics course.

Part D-Assessment and Evaluation

Suggested Continuous Evaluation Methods:

Maximum Marks: 100

Continuous Comprehensive Evaluation (CCE): 30 Marks

University Exam (UE): 70 Marks

Internal Assessment: Class Test/ 30 Marks
Continuous Comprehensive Assignment/Presentation
Evaluation (CCE)

External Assessment: Section (A): Very Short Questions | 70 Marks
University Exam Section Section (B): Short Questions
Time: 03:00 Hours Section (C): Long Questions

Any remarks/ suggestions:
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FLATAT TEIF TEqh /3T ITST GATE/TTST qTRAT:

1. Prakash I. & Ramakrishna, “A Text Book of Practical Physics”, Kitab Mabhal,
2011,11/e.

2. Squires G. L., “Practical Physics”, Cambridge University Press, 2015, 4/e.

3. Flint B. L. and Worsnop H. T., “Advanced Practical Physics for students”, Asia
Publishing House, 197.

4. Chattopadhyay D. & Rakshit P. C., “An Advanced Course in Practical Physics”, New
Central Book Agency.

2. et RfSes wewid a7 o

1. https://www.vlab.co.in/broad-area-physical-sciences

2. https://storage.googleapis.com/uniquecourses/online.html
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Part A - Introduction

Program: Certificate | Class:BSc. | Year:1 | Session: 2025-2026
Subject: Physics
'''' 4, Course Code B
2. Course Title Thermodynamics (Practical) (Paper 2)
3. Course Type
(Core/Elective/Generic Minor course
Elective/Vocational/...)
4. Pre- requisite (If any) | To study this course, a student must have had the
subject Physics in 12" class.
3. Course Learning After completing this course, students will be able
Qutcomes (CLO) to:
1. Measure mechanical equivalent of heat.
2. Determine thermal conductivity materials.
3. Determine specific heat of air and liquids.
4. Calculate the efficiency of electrical kettles.
5. Measure the temperature coefficient of
resistance.
6. Credit Value _ D R
7. Total Marks Max. Marks: 30470 | Min. Passing Marks: 35
Part B - Content of the Course _ R
Total numbers of Practical (in hours): 30
Sr. No List of experiments Number of

(Note: Any five of the experiments listed must be

Practical (in

resistance with the help of Carey-Foster bridge.

perfonmed by students who have opted for Physics as hours)
their minor subject.) ‘
1. Determination of the mechanical equivalent of heat by 30
Callender & Barne’s method.
2. Determination of efficiency of clectrical Kettle with
variable voltages.
3. Determination of thermal conductivity of a bad
conductor by Lee’s disc method.
4. Verification of Newton’s law of cooling.
3. Determination of the ratio of specific heat of air by
Clement-Desorme’s method. o
6. Determination of specific heat of a liquid with the help
of Newton’s law of cooling. -
] 7. Determination of the coefficient of thermal conductivity
of a metal by Searl’s method. o
8. Determination of thermal conductivity of the rubber
using calorimeter.
9. Determination of mechanical equivalent of heat (J)
using Joule calorimeter.
10. Determination of the temperature coefficient of a

Part C-Learning Resources

Text Books, Reference Books, Other resources

_ .______SJD____ ]



Suggested Readings:

Lo 9 —

Publishing House, 197.
4. Chattopadhyay D. & Rakshit P
Central Book Agency.

Prakash L. & Ramakrishna, “A Text Book of Practical Physics™, Kitab Mahal, 201
Squires G. L., “Practical Physics”, Cambridge University Press, 2015, d/c.
Flint B, .. and Worsnop I1. T., “Advanced Practical Physics for students™, Asia

Suggestive digital platforms web links
1. https://www.vlab.co.in/broad-area-physical-sciences

I,11/c.

_C., “An Advanced Course in Practical Physics™, New

nline.html

2. hitps://storage.googleapis.com/uniquecours

Part D-Assessment and Evaluation

Sugeoeested Continuous Evaluation Methods:
t=12]

Internal Assessment

Marks

xternal Assessment Marks

Class Interaction /Quiz

Viva Voce on Praetical

Attendance

Practical Record File

Assignments (Charts/ Model
Seminar / Rural Service/
Technology Dissemination/
Report of Excursion/ Lab Visits/
Survey / Industrial visit)

Table work / Experiments

TOTAL

Total Marks: 100

Any remarks/ suggestions:




