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Sl. No. | Course Credits Course Title Course
No. (L-T-P-A) Type
i PHY211 11 [3-1-0-0] | Thermal Physics REGULAR
ENG409 9 [3-0-0-0] Indian Grammatical Traditions REGULAR
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PHY21L

Indian Institute of Technology Kanpur

Proposal for a New Course

1. Course No: A 200 level (specifically PHY210, if available) number requested.
Course Title: Thermal Physics

3. No. of Lectures per week: 3 (L), Tutorial: 1 (T), Laboratory: O (P), Additional Hours [0-2]: O (A),
Credits (3*L+2*T+P+A): 11 Duration of Course: Full Semester

4. Proposing Department/IDP : Physics
Other Departments/IDPs which may be interested in the proposed course: All Departments/IDPs

Other faculty members interested in teaching the course: All Physics Faculty Members
5. Proposing Instructor: DUGC (PHY)
6. Course Description:

A) Objectives: This present course is an extended version of the previous modular Thermal Physics course
(PHY210M) and includes an introduction to microscopic thermal physics in the larger version. This course is
designed to offer a first course of thermal physics to undergraduate physics students. The first half of the course
will be dedicated to the systematic development of thermodynamics from a physicist’s perspective whereas the
second half is mainly dedicated to the introduction of microscopic understanding of the same in the framework of
kinetic theory. The course offers an avenue towards advanced topics like non-equilibrium thermodynamics,

statistical mechanics, soft matter physics etc. An attempt to present entropy in the general context of multiplicity
and information theory is also included.

B) Contents: (for 38 lectures) =
1. Introduction to Thermodynamics (2 lectures) _@
s Macroscopic systems: isolated, closed and open

e Extensive and intensive variables

e Adiabatic vs diathermic walls

e Thermal equilibrium, zeroth law of thermodynamics

2. First Law of Thermodynamics (4 lectures)

» Concept of heat and work

e State functions, internal energy

» Thermodynamic processes (isochoric, isobaric, isothermal, adiabatic)

e Differential form of the first law of thermodynamics

 Cp-Cv relations, compressibility, expansion, real systems

3. Reversibility and Heat Engines (5 lectures)

e Reversible vs irreversible processes

¢ Heat engines and refrigerators



* Carnot cycle, Otto, Diesel, Stirling engines

4. Second Law and Entropy (5 lectures)

* Kelvin-Planck and Clausius statements — their equivalence

* Clausius theorem and inequality

* Entropy as a state function, T-S diagrams

5. Thermodynamic Potentials and Irreversible Processes (5 lectures)
» Internal energy, enthalpy, Helmholtz and Gibbs free energies; Maxwell relations
* TdS equations, internal energy expressions

* Thermodynamics of radiation

* Joule-Thomson cooling, free expansion

* Free energies and equilibria

6. Phase Transitions (5 lectures)

* First and second order transitions

» Clapeyron and Ehrenfest equations

* Gibbs phase rule, critical phenomena

* Chemical potential, open systems, Gibbs-Duhem relations

7. Concept of Entropy in Statistical Framework (2 lectures)

* Entropy as multiplicity

* Entropy in quantum mechanics, black holes, and information
8. Kinetic Theory of Gases {5 lectures)

* Ideal gas assumptions

* Maxwell-Boltzmann distribution

* Mean, rms, most probable speeds

*» Degrees of freedom, specific heats

9. Collisions and Transport (5 lectures)

» Collisions, mean free path

* Viscosity, conductivity, diffusivity

* Brownian motion (Einstein-Langevin), iimits of kinetic theory
C) Pre-requisites: None.

D) Short summary for including in_the Courses of Study Booklet: Introduction to Thermodynamics, First Law of
Thermodynamics, Reversibility and Heat Engines, Second Law and Entropy, Thermodynamic Potentials and




Irreversible Processes, Phase Transitions, Concept of Entropy in Statistical Framework, Kinetic Theory of Gases,
Collisions and Transport.

7. Recommended books:
e M. Zemansky & R. Dittman, Heat and Thermodynamics
e C. Kittel & H. Kroemer, Thermal Physics
e Enrico Fermi, Thermodynamics

¢ H. B. Callen, Thermodynamics and an Introduction to Thermostatistics
e M. Saha & B. N. Srivastava, A Treatise on Heat

Dated: 06 November 2025; Proposer: DUGC, PHY

(%"
Dated: 06 November 2025; DUGC Convener (PHY): @I

The course is appfoved / not approved

Chairperson, SUGC

Dated: l/h/fl)/\_‘ =







ENG4HOY

Indian Institute of Technology, Kanpur
Proposal for a New Course

1. Course No: ENG 4XX
2. Course Title: Indian Grammatical Traditions
3. Per Week Lectures: 3(L), Tutorial: 0 (T), Laboratory:0 _(P), Additional Hours[0-2]:0

(A), Credits (3*L+2*T+P+A): 9

Duration of Course: Full Semester

Proposing Department/IDP : Humanities and Social Sciences

Other Departments/IDPs which may be interested in the proposed course: -nil-
Other faculty members interested in teaching the proposed course:

Proposing Instructor(s): Chinmay Dharurkar

Course Description:

This course is designed for undergraduate students to provide an overview of the
significant ideas in Indian grammatical traditions. The primary focus of the course is to
highlight the distinct grammatical thought of India basing on the texts from the Vedic,
Classical Sanskrit, Prakrits, medieval Indian grammars to the grammars of modern Indian
languages. The course introduces the Vedic corpus relevant to the grammatical thought:
the Pratisakhyas, Siksas, Nirukta, Vyakarana, and other pre-Paninian grammarians. The
course lays special emphasis on the selected ideas from Paninian Grammar: Astadhyay1
by introducing the basics of the grammar through actual interpretation and translation of
few sttras. The course offers an outline of the Paninian tradition: the Trimuni, and the
philosophical issues, linguistic debates in Bhartrhari, other Sastra traditions. The course
goes on to trace the influence of Paninian grammar on other Sanskrit grammars, Prakrit
grammars, and later (medieval and modern) grammars of Indic and Dravidian langauges
too. It is in this sense a course in intellectual history of Indian grammatical thought. The
course briefly discusses the influence the Indian grammatical tradition exerted on early
Modern Linguistics through some selected common concerns like: prescriptivism vs.
descriptivism, form vs. function, variationism, basic units of linguistic analysis: phoneme
(varna, aksara), morpheme (prakrti-pratyaya), zero (the it-zero in Panini) etc. The course
familiarises students with the diverse linguistic-grammatical heritage of India, making
cases for both its unity and plurality.

A) Objectives:

To introduce students to the major texts and thinkers in the Indian grammatical
tradition, from the Vedic period to modern grammars, and to provide an overview of
their distinctive contributions.

To develop a basic working familiarity with selected ideas and techniques of Panini’s
AstadhyayT, including practical interpretation of siitras and understanding their
relevance in broader linguistic debates.

To trace the intellectual history and influence of Indian grammatical thought—its role

1



in shaping later Sanskrit, Prakrit, and modern Indic/Dravidian grammars, as well as its
resonance with themes in modern linguistics.
To cultivate critical appreciation of the plurality and continuity in India’s linguistic-
grammatical heritage.

B) Contents (preferably in the form of 5 to 10 broad titles):

Sl Broad Title Topic No. of

No lectures
The Vedic corpus Outline of the Vedic literature, oracy in the tradition, veda 3

.] relevant to and loka, sacredness, nityatd and gpauraseyta: extent and
language and critique, the Pratisakhyas, the six Vedangas: Siksd,
grammar Vydkarana, Nirukta, Kalpa, Jyotisa, Chandas; Linguistic

analysis assumed in Padapdtha, Aindra grammar
Pre-Paninian Sakatayana (radical derivationism) vs. Gargya (givenness of

2 grammarians some words, autpattikatva), the different ideas, objectives of | 2
the pre-Paninian grammarians.,

Panini and the The Paninian texts: AstadhyayT (shtrapatha), ganapatha,

3 Paninivas dhatupatha. The trimuni tradition: Panini, Katyayana 5
(varttikas) and Patafijali (Mahabhasya). The commentatorial
literatrue and the tradition: some commnetaries and their
significance.

Papini’s texts and | The metalanguage, brevity, techniques of brevity: the

4 their structure anubandha system, ittva, siitra-syntax; the six types of siitras | 5
with instances, sfitra-ordering, the overall structure of
Astadhyayt.

5. Panini’s ideas Ancient Indian Phonetics; the Mahesvarasiitras, prtyaharas,

through specific the idea of it elision, concrete instances from sandhi-sfitras,

slitras the extent of the idea of pratyahara — the verbal and the 5
nominal suffixes, the Prakrti-pratyaya vibhiga, the
morphosyntax of Sanskrit through Paninian siitras, the
meanining conditions as a semantic component.

6. Philosophy of Bhartrhari’s philosophy of language in Vakyapadiya, the
language through idea of sphota, the grammatico-philosophical issues in 5
Paninian tradition | linguistic analysis: semnatics the verbal tense and modal

system in Kaundabhatta’s lakararthanirnaya,
7. Non-Péaginian Sarvavarman (Kanthanga/Katantra), Candragomin (Candra
grammars Vyakarana), Devanandin (Jainendra Vydkarana),
éakatz‘ayana, Bhoja (Sarasvafi-Kantha-Bharana),
Hemacandra (Siddha-hemacandra)
5

Prakrit grammars: Prakrtaprakasa — by Vararuci
(traditionally identified with Katyayana, though this is
debated), Prakrtalaksana — by Markandeya (date uncertain,
medieval), Siddha-Hemacandra (Sabdanu$asana) portions
on Prakrit and Apabhrarhia — by Hemacandra (12th c., Jain

polymath), Prakrtasarvasva — by Namisadhu (around 11th—
12the.)




Ancient Tamil Grammar: Tolkappiyam, its comparison with
Panini’s grammar. Kannada: Kavirgjamarga, Telugu:
Andhragabdacintamani,

8. Sociolinguistic Socio-historical contexts of the grammars: The shifting 4
issues centres of @ryavarta: from Sindhu to Ganga, the dynamics
of Sanskrit and Prakrits in ancient and early medieval,
society through Natyasastra, epics and Puranas
Sacredness, nityata, degenerative sense of history, the idea
of sadhudabda, veda-loka,
Panini as a variationist: va, vibhasa, anyatarasyam, the
sociohistorical contexts of Sanskrit grammars and the
grammarians, contextualising Pataiijali's vyakarana-
‘prayojanas, the place of Sanskrit alongside Prakrits.
9. Vyakaranéastra in | Conceptual Foundations: Shared concern: sabda 5
conversation with | (word), artha (meaning), vakya (sentence),
other éastras Vyakarana’s view of language as autonomous vs.
(mainly Nyaya and Nyﬁyafl\/'IT'mérhsﬁ’s view of language as an instrument
- for cognition and dharma.
Mimarhsa) and
disciplines:NLP, | A dantive reuse: concepts across $astras
Meodern
Linguistics Modern Linguistics: comparing concepts like
morpheme, phoenme, zero etc.
NLP/Computational Linguistics and Panini: Simulation
of Astadhyayi, takeaways for computational
Linguistics
Total 39

C} Pre-requisites, if any (examples: a- PSO201A,0r b- PSO201A4 or equivalent): None

D} Short summary for including in the Courses of Study Booklet

ENGIXX This undergraduate course surveys major ideas in Indian grammatical traditions, from
the Vedic corpus and pre-Paninian grammarians to classical Sanskrit, Prakrit, and modern
language grammars. Special emphasis is placed on Panini’s Astadhydy?, with hands-on
interpretation of selected siitras, the Trimuni tradition, and linguistic debates in Bhartrhari and
other $astras. The course traces Panini’s influence on later Sanskrit, Prakrit, and Dravidian
grammars, framing grammar as intellectual history. It also highlights resonances with early
modern linguistics on issues like prescriptivism vs. descriptivism, form vs. function, and basic
linguistic units. Students gain familiarity with India’s diverse yet interconnected grammatical

heritage.
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Dated:__18/10/2025 Proposer: Chinmay Dharurkar
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