Part A Introduction

Program:

Class: BSc | Year: Second Sem: II1/IV Session:2026-27

Subject: Chemistry

Course Code C-5

Course Title

Basic Concepts of Physical Chemistry

Course Type Core Course

|| DD

Pre-requisite (if any)

Chemistry in Certificate of B.Sc. or equivalent.

To study this course student must have the subject Major

un

Course Learning outcomes

Ancient India

systems and liquid-liquid mixture
¢ Basic concept of electrochemistry

reactions, pseudo-order reactions.

By the end of this course, the student will be able to learn
(CLO) the following aspects of chemistry-
e To understand the Apparatus used in Ras shala of

¢ Second and third law of thermodynamics.
¢ Introduction to phase equilibria, two component

e Chemical kinetics of first order and second order

6 | Credit Value 4

7 | Total Marks Max. Marks: 70+30 | Min. Passing Marks: 35

Part B- Content of the Course

Total No.

of Lectures-Tutorials-Practical (in hours per week):2 Hours

L-T-P: 60-0-30

Unit

Topics

No. of
Lectures

Unit 1

Apparatus used in the Rasshala of ancient Bharat (India):

Uses and Design of Apparatus: Dola Yantra, Swedani Yantra, Patan
Yantra, Adhya Patan Yantra, Kachhap Yantra, Deki Yantra, Vidyadhar
Yantra, Baluka Yantra, Lavan Yantra, Nalik Yantra, Kosthi Yantra, Tiryak
Patan Yantra, Ishtika Yantra, Damru Yantra, Dhup Yantra, Mush.
Keywords: Dola Yantra, Patan Yantra

12

Unit 2

Thermodynamics-Need for the second law of thermodynamics, different
statements of second law of thermodynamics, Carnot cycle, Carnot
theorem, concept of entropy, entropy change for the change of state of an
ideal gas or dependence of entropy on state variables of a system, entropy
change in physical change or phase transformation, Clausius inequality,
entropy as a criteria of thermodynamic equilibrium and spontaneity,
entropy change in ideal gases, entropy change in mixing of ideal gases,
third law of thermodynamics.

Keywords/Tags: Second law of thermodynamics, Carnot cycle, entropy,
Clausius inequality, equilibrium and spontaneity

12

Unit 3

Phase equilibrium-Two component system, Simple Eutectic Solutions,
Lead-Silver system, desilverization of lead, Zinc-Magnesium system,
Sodium Chloride-water system, Ferric Chloride water system, Copper
Sulphate- water system, freezing mixture.

Liquid- liquid mixture or solution of liquid in liquid, solubility of liquid in
liquid, properties of liquid- liquid mixture, ideal liquid mixtures, vapour
pressure of ideal liquid mixture, Raoult’s law, Henry's law, deviation from
Henry's law, non-ideal real system, isotropic mixture, water- ethyl alcohol
system, water- hydrochloric acid system.

12

L




Keywords/Tags: Eutectic Solutions, desilverization, freezing mixture,
liquid- liquid mixture, Raoult’s law, Henry's law, isotropic mixture

Unit 4

Electrochemistry-Conduction in metals and in electrolytic solutions, 12
electrolytic conductance, specific conductivity, equivalent conductivity,
molecular conductivity, effect of dilution on various conductance, other
factors affecting conductance, Conductivity cell, migration of ions,
Kohlrausch Law, Arrhenius theory of electrolytic dissociation, strong and
weak electrolytes, Debye-Huckle Theory of strong electrolytes, Debye -
Huckle - Onsager Equation (No derivation), transport number,
determination of transport number.

Keywords/Tags: Electrolytic conductance, specific conductivity,
equivalent conductivity, migration of ions, transport number

Unit 5

Chemical Kinetics-Scope, instantaneous rate of reaction, factors affecting 12
rate of reaction,(concentration, reaction temperature, pressure, presence of
catalyst, surface area of reactants and effect of radiation) concentration
dependence of rates, zero order reactions, first order reaction, second order
reaction, pseudo order reactions, half-life and average life period, methods
of determination of order of reaction, integration method, differential
method, half-life period method, activation energy, determination of
activation energy, Simple collision theory based on hard sphere model,
Transition state theory-equilibrium hypothesis.

Keywords/Tags: Rate of reaction, zero order reactions, first order
reaction, second order reaction, pseudo-order reactions, half-life, transition
state, collision, Transition state

Activities (Total 30 marks):

1.

2.
3
4

a Ln

Exhibition/ Identification of Apparatus used in Rasashala and comment on it.
Prepare Chart of Apparatus used in Rasshala.
Compare the apparatus of Rasshala model with Modern Laboratory.

. Design an experiment, like observing ice melt in different liquids, to visualize and

understand the concept of entropy.

Visit a power plant to see the principles of thermodynamics in action.

Gain hands-on experience by interning at a chemical or pharmaceutical company.
Attend or present at regional or national chemistry conferences.

Part C-Learning Resources

Text Books, Reference Books, Other resources

Suggested Readings:

1.
2

A Textbook of Engineering Thermodynamics By R.K. Rajput, Laxmi Publications, 2006
Heat Thermodynamics and Statistical Physics, Brij Lal & N Subrahmanyam, ISBN:
9788121928137, S Chand Publishing, 2012

Metallurgical Thermodynamics Kinetics &Numerical by Dutta S.K. and Lele A.B.,1
November 2017, Wiley

Heat, Thermodynamics & Statistical Physics, Kakani SL, Sultan Chand & Sons, 2009
Phase Equilibria, Phase Diagrams and Phase Transformations: Their Thermodynamic
Basis, by Mats Hillert, 22 November 2007, ISBN-10 0521853516, Cambridge University
Press

Phase Equilibria: Basic Principles, Applications, Experimental Techniques, Arnold
Reisman, Elsevier, 22 Oct 2013

Electrochemical Methods: Fundamentals and Applications, Allen J. Bard, Larry R.
Faulkner, ISBN9780471043720, December 18, 2000, Wiley

Modern Electrochemistry 2A: Fundamentals of Electronics, Amulya K.N. Reddy O'M.
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Bockris, ISBN9780306461675, May 23, 2008, Springer

9. Chemical kinetics By Michael Mortimer, 18 Jul 2002, ISBN: 978-1-84755-780-3, The
Open University

10. A Textbook of Physical Chemistry, By A. S. Negi, S. C. Anand, New Age International,
1985

11. A Textbook of Physical Chemistry, States of Matter and Ions In Solution (SI Units) -
Vol. 1 6th Edition, January 2019 by K. L. Kapoor, McGraw Hill Education

12. PC Ray, The Hindu Chemistry

Suggested equivalent online courses:

1. Physical Chemistry-I By Prof. Md. Shahid Nayeem Aligarh Muslim University
https://onlinecourses.swayam?2.ac.in/ini25_cy01/preview

2. https://onlinecourses.nptel.ac.in/noc19_ch25/preview, Phase Equilibrium
Thermodynamics
By Prof. Gargi Das IIT Kharagpur

3. https://onlinecourses.nptel.ac.in/noc22 _cy58/previewIntroduction to Chemical
Thermodynamics and KineticsBy Prof. Arijit Kumar De IISER Mohali

Part D-Assessment and Evaluation

Suggested Continuous Evaluation Methods: Maximum Marks : 100
Continuous Comprehensive Evaluation (CCE) : 30 marks, University Exam (UE) : 70marks

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

External Assessment : Section(A) : Very Short Questions 70
University Exam Section: 70 Section (B) : Short Questions

Time: 3.00 hrs Section (C) : Long Questions
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Part A Introduction

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

Subject: Chemistry

1 Course Code C-5
2 Course Title Thermo chemistry and Phase equilibria experiments
3 | Course Type Core Course
4 | Pre-requisite (if | To study this course student must have the subject Major Chemistry in
any) 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
(CLO) e Use of calorimeter for thermochemistry experiments.
e Determination of enthalpy of various systems and reactions.
e Experiments based on phase equilibria.
e Construction of phase diagrams.
e Study of reaction rate constant.
6 Credit Value 2 (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): 2 L-T-P: 60-0-30

Unit

Topics

| Marks

1

Thermochemistry
(a) Determination of heat capacity of a calorimeter using following
experiments-

(i) Change of enthalpy data of a known system (method of back
calculation of heat capacity of calorimeter from known enthalpy of
solution of sulphuric acid or enthalpy of neutralization)

(i1) Neutralization of hydrochloric acid with sodium hydroxide.

(b) Study of the solubility of benzoic acid in water and determination of
enthalpy change (AH).

15

Phase Equilibria:
1. Determination of critical solution temperature and composition at CST of the
phenol water system

2. To study the effect of impurities of sodium chloride and succinic acid on the
CST of phenol-water system.

3. To study the cooling curves for the following systems:
(i) simple eutectic systems
(i1) Congruently melting systems

10




3 1. Determination of molar conductance, degree of dissociation and dissociation 15
constant of a weak acid.

2. Conductometric titrations of Strong acid vs strong base.

3. Kinetics of acid hydrolysis of methyl acetate with hydrochloric acid.

Activit | 1. Determination of pH of soil collected from various locations.
ies 2. Determination of TDS of water collected from different sources.

Part C-Learning Resources

Text Books, and references

Text Books:

1. Khosla, B.D.; Garg, V.C.; Gulati, A. (2015), Senior Practical Physical Chemistry, R. Chand &

Co, New Delhi.

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

Any remarks/ suggestions:

Suggested Continuous Evaluation Methods:

Internal Assessment Marks External Marks
Assessment
Class Interaction /Quiz 10 Viva Voce on 15
Practical

Attendance 10 Practical Record File 10
Assignments (Charts/ Model Seminar / 10

Rural Service/ Technology 45
Dissemination/ Report of Excursion/ Lab Table work /

Visits/ Survey / Industrial visit) Experiments

Total Marks: 100

fomh- BT ad
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1 STARAIS 15
(@) faea o @d YA &7 3UTNET X helIAC hl AT UTiRdr &l
AYRoT-

(i) HE AT g F Tededt 37 F uRada (HewrgRe e &
I 6 AT TSl IT ST Hr Teded § HarHey
SCHAT &THAT T U IOTAT B T )

(i) O STH TISSIFASS o AIY TSSIFcllNeh HFel &l SGIHIAThIOT

(iii) T A Foled T A goraeferdr &1 3eqge IR vedod
uRade (AH) & FgRor

2 TTEET 4T 10

(i) Bl ST ded & Flledd TJadd dd AR Hlfedd Todd dg
R HITSH &I HETA AT

(i) PATA-ST ded & TFUHE! W Tl 3TH FaARES IR FFdifas
3FeT Y 3RYE GAT & GATT D HETIA AT

(iii) AP T @T deai & U MAcd Tehl BT JEIIA HLAT:
(1) BT I hlfedd ded
(2) AT T av

3 (i) T g e T AR ATeehdl, JUFHIOT H AHT 3R gUFHIOT 15
&R &1 fAgRoT

(ii) TSl 3HFA TATH UG &R &I ATeehedl A HJATIA

(iil) TTSSIFAIRD 3FT & Y HAYSH THICT & HFd STl JUEe
fr arfahr

afefafdat | 1. e et & wwa 3t 3 fros 1 Rt
2. Fafer et & vl 5 F e #7 Ferm

T C-foreror gETa+

TS e, SiT §aH

e ECh:

1. @rgen, @8, 9, 9L, e, o (2015), WfAm dfFehd widdd & AR, IR,
T Us $ul, A5 el

2. TRe’s, Waeey, MaeR, S.3ecy,, YA, LU (2003), #ifds T H g

3. 991, TE.&., BU, & 3R I, TH. (2017) UUH FERROT, THEARHACH 34 BiSidd
4. Tgd, Tg., dLoadl. & AE WfFedd, Foonm gicadnr=, 2017.
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