Part A Introduction

Program Class- B.Sc. | Year- Second | Sem: Session: 2026-2027
II/Iv
Subject - Chemistry
Course Code MI-3
Course Title States of Matter
Course Type Minor
Pre-requisite | To study this course student must have the subject Chemistry in
(if any) Certificate of B.Sc. or equivalent.
Course By the end of this course students will learn the following aspects of
Learning Chemistry:
Outcomes
(CLO) e Basic concepts of Chemistry in Bhartiya Rasa shastra (Indian
alchemy)
e Basic concept of Gaseous state and various gas laws
e Basic concept of Liquid state, intermolecular forces and liquid
crystals.
* Colloidal state and classification of colloids
e Solid state, unit cell, types of crystal lattice and laws of
crystallography
Credit Value 3(Theory)
Total Marks | Maximum Marks: CCE-30, Minimum Passing Marks: 35
University Exam (UE)- 70
Part B- Content of the course
Total No. of Lectures-Tutorials-Practical (In hours per week): 2 hours L-T-P: 90-0-30
Unit Topic No. of
lectures
Unit-1 | Basic concepts of chemistry described in Indian alchemy:- 12
The concept of acids and bases in alchemy, the importance of redox
reactions in the preparation of Bhasma, Flame test mentioned in
Rasarnava, ancient classification of metals based on corrosion.
Ancient Indian perfumery and Perfume making techniques-
Perfume making techniques described in Agni-Puranas, Concepts of
chemistry in the Brihat Samhita, including Vajra Lepa, Vajrasanghat,
cosmetics, gemstones and precious stones, the manufacture of Hair Dyes
and ink.
Keywords: Ash, corrosion, gemstones
Unit-2 | Gaseous state-Gas laws, kinetic molecular theory of gases, ideal gas, 12

deviation of gases from ideal gas behaviour, modification in ideal gas
equation and van der Waal’s equation, other equations of state, critical
phenomena, pressure- volume isotherms, Andrews experiment and
isotherms of carbon dioxide, experimental determination of critical
constants, continuity of state, isotherms of van der Waal’s equation,
relation between critical constant and van der Waal constant, Law of
corresponding state, reduced equation of state.

Keywords/Tags: Gas laws, ideal gas, van der Waal’s equation,

isotherms, continuity of state




Unit-3 | Liquid state-Intermolecular forces, Hydrogen bond, characteristic 12
features of liquids, structure of liquids, structural difference between
solid liquid and gas, liquid crystals, difference between solid, liquid and
gas crystals, classification of liquid crystals, Smectic, Nematic and
Cholesteric liquid crystals, applications of liquid crystals, seven segment
cell, thermography.

Keywords/Tags: Intermolecular forces, liquid crystals, Smectic,
Nematic and Cholesteric liquid crystals, seven segment cell,
thermography

Unit-4 | Colloidal state-Collides, classification of colloids, methods to prepare 12
colloidal dispersions(sol), purification of colloidal dispersions,
properties of colloidal solutions, general properties, optical properties,
Kinetic properties, electrical properties, stability of colloids, protective
action of sols, coagulation or precipitation, coagulation capacity Hardy-
Schulzerule, liquid in liquid or emulsion, types of emulsion, applications
of emulsion, liquid in solid-gel, classification of gel, preparation,
properties of gel, uses of colloid.

Keywords/Tags: Collides, sol, Hardy-Schulze rule, coagulation,
emulsion, gel

Unit-5 | Solid state- Solids, space lattice and unit cell, types of crystal lattice, 12
crystallography, Law of stability of interfacial angles, Law of rational
angles, Law of symmetry, X-Ray diffraction by crystals- The Brag’s
equation, experimental methods to determine crystal structure, Bragg’s
method, Laue’s method, Powder method, determination of crystal
structure of NaCl, KCI.

Keywords/Tags: Space lattice and unit cell, crystallography, interfacial
angles, rational angles, symmetry, Brag’s equation

1. Activities :
e Uses of Reetha/Sajji
e Identification of Gems and Precious Stones used in Ancient India.
2. Viscosity Race
o Concept: Viscosity (resistance to flow)
o Activity:
o Take different liquids like honey, water, oil, and syrup.
o Pour them down a tilted tray or ramp.
o Observe which liquid flows fastest or slowest.
e Learning Outcome: Understanding how different liquids flow due to internal
resistance.
3. Density Tower
e Concept: Density differences between liquids
e Activity:
o Carefully layer liquids like honey, dish soap, water, oil, and rubbing alcohol in
a clear container.
o They will form distinct layers based on density.
4. Formation of Colloids — Starch Solution, Butter or Cream Formation (Emulsion),
Brownian Motion Observation (Microscope)

5. Amorphous vs Crystalline Solids- Compare substances like glass (amorphous) and salt

(crystalline) under a magnifying glass or microscope.
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6. Electrical Conductivity of Solids- Conductors vs insulators
7. Sorting Solids Activity
Concept: Types of solids — ionic, molecular, metallic, covalent

Part C -Learning resources

Text Books, Reference Books, Other Resources

Text Books:

1.

10.

1.,

12.

13.

14,

Minerals and Metals in Ancient India (In Two Volumes), Arun Kumar Biswas, 1996,
ISBN: 8124600481D. K. Printworld Pvt. Ltd.

Prafulla Chandra Ray and History of Indian Chemistry, Vinayak Aswal, Indian
Institute of Science Education and Research Mohali April 2018

. The Gaseous State, Kindle Edition, N. G. Parsonage, Robert Robinson, H.M.N.H.

Irving, 22 October 2013, Pergamon

. Physical Chemistry: Tenth Edition (Old Edition), Peter Atkins, Julio De Paula July

2014, ISBN-10 9780198728726 Oxford University Press

. Liquid-State Physical Chemistry Fundamentals, Modelling and Applications, 14

August 2013, G de With, ISBN-10 9783527333226, Wiley-VCH Verlag GmbH
Introduction To Liquid State Physics. Norman H March, Mario P Tosi,
ISBN9813102535World Scientific Publishing Company, 2002

The Chemistry of Colloids, John Foote Norton, Ellwood Barker Spear, Richard
Zsigmondy, 12 March 2019. ISBN-10 1010089285. Wentworth Press

The Chemistry of the Colloidal State: A Textbook for an Introductory Course, John
Christie Ware, 2009, J. Wiley & sons

A Textbook of Physical Chemistry by A. S. Negi, S. C. Anand, New Age
International(P) Ltd. Publishers, 2004

A Textbook of Physical Chemistry, States of Matter and Ions in Solution (SI Units) -
Vol. 1, 6th Edition. K. L. Kapoor 2019. ISBN-10 9353165180, McGraw Hill
Education

A Textbook of Physical Chemistry — Volume 1, Edition: First, Mandeep Dalal,
January 2018, ISBN: 9788193872017, Publisher: Dalal Institute

Textbook of Physical Chemistry: Second Edition 1 January 1946, by S Glasstone. D.
Van Nostrand company, inc.

A Textbook of Physical Chemistry, 6th Edition, Sharma K.K. & Sharma L.K., 2016,
Vikas Publishing House

A Concise Text Book of Chemistry Volume-2 Gaseous State, Liquid State, Solid
State, lonic equilibrium) Dr. V. D. Tripathi, Dr. Sanjeev Kumar Jha, ISBN:
9789365598148, S Publication

Suggested equivalent online courses:

1:

2

NPTEL Notes *= Gaseous States Concepts|lecture-1|CSIR-NET|GATE|IT-JAM |
Chemistry| @BRankershttps://www.youtube.com/watch?v=im_68-EPsWc¢ |
Solid State Physics By Prof. Amal Kumar Das IIT Kharagpur https://

onlinecourses.nptel.ac.in/noc24 ph43/preview
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3. NPTEL Video Course : NOC:Solid State Chemistry

Web sources

https://dharmawiki.org/index.php/MineralogyCBSE Academic

https://cbseacademic.nic.in » web material » SrSec

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 Assignment/Presentation 30
Continuous Comprehensive
Evaluation (CCE): 30
External Assessment : Section(A) : Very Short Questions 70

University Exam Section: 70
Time : 03.00 Hours

Section (B) : Short Questions
Section (C) : Long Questions
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B.Sc. II year
CHEMISTRY
CBCS Annual Pattern
Syllabus of Practical Paper—-MI-3

Part A Introduction

Program: Diploma Class: B.Sc. Year: Second | Session:2026-27

Subject: Chemistry

1 Course Code MI-3 (Practical)

2 Course Title State of matter Practical

3 | Course Type Minor Course

4 Pre-requisite (if | To study this course student must have the subject Minor Chemistry
any) in Certificate of B.Sc. or equivalent

5 | Course By the end of this course students will acquire the knowledge of
Learning following practical aspects of chemistry:
outcomes Have a thorough understanding of applications of colloids in various
(CLO) areas

6 | Credit Value 1 (Practical)

7 | Total Marks | Max. Marks: 30+70 Min. Passing

Marks:35

Part B- Content of the Course

Total No. of Lectures-Tutorials-Practical (in hours per week): 1 Hour

L-T-P: 60-0-30

Unit

Topics

No of
Lecture

1

Colloids
1. Preparation of Colloidal Sols of following
a. Arsenic sulphide
b. Antimony sulphide
c. Ferric chloride
d. Aluminium hydroxide
2.To find out the precipitation values of arsenious sulphide sol by using
monovalent, bivalent and trivalent cations.
3.To determine the nature of charge on particle in given colloidal solution
and their electrophoretic velocity and zeta potential.
4. To prepare lyophilic sol of starch.
5.To verify the Schulze -Hardy law

5

Liquid
To measure surface tension of a liquid using stalagmometer

(i) drop number-drop weight method.

(i1) To determine the coefficient of viscosity of a following viscous
liquids using Ostwald’s viscometer (i) polymer (ii) ethanol and (iii) sugar

Solid State -To study various types of crystal lattices with the help of

models.
%M




Part C-Learning Resources

Text Books, and references

Text Books:
1. Sperling, L.H. (2005), Introduction to Physical Polymer Science, John Wiley & Son

2. Garland, C. W.; Nibler, J. W.; Shoemaker, D. P. (2003), Experiments in Physical

3. Batra, S.K., Kapoor, V and Gulati, S. (2017) 1st Edition, Experiments in Physical Chemistry,
Book Age series.Chemistry, 8th Edition, McGraw-Hill, New York

4. Goyal, S., B.Sc. Chemistry Practical, Krishna Publication, 2017.

Part D-Assessment and Evaluation

Suggested Continuous Evaluation Methods:

Internal Assessment Marks External Assessment Marn
Class Interaction /Quiz 10 Viva Voce on Practical 15
Attendance 10 Practical Record File 10

Assignments (Charts/ Model
Seminar / Rural Service/ 10 Table work / Experiments 45
Technology Dissemination/
Report of Excursion/ Lab
Visits/ Survey / Industrial visit)

Total Marks: 100

Time :3 Hours
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