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*Teacher Assessment shall be based following components: Quiz / 

Assignment / Project / Participation in Class, given that no component shall exceed more 

than 10 marks. 

 

Course Educational Objectives (CEOs): 

The subject aims to provide the student with: 

1. To develop basic concepts regarding three states of matters.  

2. To acquire required knowledge about concept of electromotive force and its applications. 

3. To study the concept of ionization in aqueous solution, pH, Buffer, and application of 

ionization. 

4.  To understand phase, co-existence of Phases, Phase diagram.  

5. To acquaint the students with practical knowledge of the concepts of Physical chemistry.  

 

Course Outcomes: - 

After completion of this course the students are expected to be able to demonstrate 

following knowledge, skills, and attitudes. The student will demonstrate capability of 

CO1.  Derive mathematical expressions for different properties of gas, liquid, 

solids and understand their physical significance. 

CO2. Became aware of the importance of Electrochemistry and its applications. 

CO3.  Explain the concept of ionization of electrolytes with emphasis on weak 

acid and base and hydrolysis of salt. Understand and explain the types of 

Phases, components, Gibb’s  phase Rule, Phase diagrams and 

applications. 

   CO4.    Demonstrate a fundamental/systematic understanding of the practical  

field of Chemistry 

 

SYLLABUS: 

 

UNIT I 

Gaseous state: 

Gas Laws, Kinetic molecular model of a gas: postulates and derivation of the kinetic gas 

equation. Ideal and real gas, Deviations from ideal gas behavior, Causes of deviation from 
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ideal behavior. Van derWaal’sequationofstate.Maxwelldistributionanditsuseinevaluating 

molecular velocities (average, root mean square and most probable) and average kinetic 

energy. Collision frequency; Collision diameter; Mean free path. 

 

UNITII 

Liquid state: 

Introduction, Qualitative treatment of the structure of the liquid state; Physical properties of 

liquids; vapor pressure, surface tension and coefficient of viscosity, and their determination. 

Effect of addition of various solutes on surface tension and viscosity. 

 

Solid state: 

Nature of the solid state, law of constancy of inter facial angles, law of rational indices, Miller 

indices, elementary ideas of symmetry, symmetry elements and symmetry operations, 

qualitativeideaofpointandspacegroups,sevencrystalsystemsandfourteenBravaislattices;X-

raydiffraction, Bragg’slaw, a simple account of rotating crystal method and powder pattern 

method. 
 

UNIT III  

Electrochemistry 

Quantitative aspects of Faraday’s laws of electrolysis, rules of oxidation/reduction of ions 

based on half-       cell potentials, applications of electrolysis in metallurgy and industry. 

Chemical cells, reversible and irreversible cells with examples. Electromotive force of a cell 

and its measurement, Nernst equation; Standard electrode (reduction) potential and its 

application to different kinds of half-cells. Qualitative discussion of potentiometric titrations 

(acid-base, redox, precipitation). 

 

UNIT IV 

Ionic equilibria: 

Strong, moderate, and weak electrolytes, degree of ionization, factors affecting degree of 

ionization, ionization constant and ionic product of water. Ionization of weak acids and bases, 

pH scale, common ion effect; dissociation constants of mono-, di- and tri-protic acids (exact 

treatment). Salthydrolysis-calculation of hydrolysis constant, degree of hydrolysis and pH for 

different salts.  
  



 

Chairperson                         Chairperson              Controller of Examinations     Joint  Registrar     

Board of Studies                Faculty of Studies              SVVV, Indore        SVVV 

Indore   

Physical Sciences                      Science    
 
 

 

 

 
COURSECODE 

 

 

 
CATEGORY 

 

 

 
COURSENAME 

 

 

 
L 

 

 

 
T 

 

 

 
P 

C
R

E
D

IT
S

 

TEACHING& EVALUATIONSCHEME 

THEORY PRACTICAL 

END 

SEM 

Unive

rsity 

Exam 

Two 

Term 

Exam 

Teach

ers 

Asses

sment

* 

END 

SEM 

Unive

rsity 

Exam 

Teach

ers 

Asses

sment

* 

BSCCH201  
Physical 

Chemistry I 
4 0 4 6 60 20 20 30 20 

 

Buffer solutions; derivation of Henderson equation and its applications; buffer capacity, 

buffer range, buffer action and applications of buffers in analytical chemistry and 

biochemical processes in the human body. Solubility and solubility product of sparingly 

soluble salts – applications of solubility product principle. 
 

UNIT V 

Phase equilibria: 

Definitions of phase, component, and degrees of freedom. Phase rule and its derivations. 

Definition of phase diagram. Phase equilibria for one component system – water, CO2. First 

order phase transition and Clapeyron equation; Clausius-Clapeyron equation - derivation and 

use. Solid-liquid phase diagram. Eutecticmixture. 

 

List of Practical: 

Practical: (Credits: 2, Laboratory periods: 04)  

Surface tension measurements using Stalagmometer. 
 1. Determine the surface tension of aqueous solutions by (i) drop number (ii) drop weight 

method.  

 2. Study the variation of surface tension with different concentration of detergent solutions. 

 Determine CMC.  

Viscosity measurement using Ostwald’s viscometer.  

 3   Determination of co-efficient of viscosity of an unknown aqueous solution. 

 4   Estimation of iron by potentiometry. 

5   To purify a given sample of phthalic acid by sublimation.  

6.  Conductometric titration -determination of strength of an acid. 

7.  To verify Lambert-Beer’s law for K2Cr2 O7 by Colorimetrically. 

pH-metry: 

8.  Determination of the strength of a given hydrochloric acid solution against a standard 

sodium hydroxide solution. (pH metric titration) 

9. Preparation of buffer solutions of different pH values (a) Sodium acetate-acetic acid (b) 

Ammonium chloride-ammonium hydroxide 

10. Study of Phase diagram of Phenol-Water system 

 

Reference Books: 

1. Atkins, 

P.W.&Paula,J.deAtkin’sPhysicalChemistry8thEd.,OxfordUniversityPress(2006). 

2. Ball, D. W. Physical Chemistry Thomson Press, 

India (2007).3.Castellan,G. 

W.PhysicalChemistry4thEd.Narosa(2004). 

4. Mortimer,R.G.PhysicalChemistry3rdEd.Elsevier:NOIDA,UP(2009). 
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1. Khosla, B.D.; Garg, V.C.; Gulati, A. (2015),Senior Practical Physical Chemistry, R. Chand & Co, 

New Delhi.  

2. Kapoor, K.L. (2019),A Textbook of Physical Chemistry, Vol.7, 1st Edition, McGraw Hill 

Education.  

3. Garland, C. W.; Nibler, J. W.; Shoemaker, D. P.( 2003),Experiments in Physical Chemistry, 8th 

Edition, McGraw-Hill, New York
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Legends: L - Lecture; T - Tutorial/Teacher Guided Student Activity; P – Practical;   C - Credit;  

Q/A – Quiz/Assignment/Attendance, MST - Mid Sem Test. 

*Teacher Assessment shall be based on following components: 

Quiz/Assignment/project/Participation in class (Given that no component shall be exceed 10 

Marks) 

 

Course Educational Objectives(CEOs): 

 

 To familiarize the students with programming and to encourage them to develop their 

logic.  

 To make students well versed with C++ language to solve problems efficiently.  

 Using simple and well drawn illustrations develop their programming skills using 

modular programming.  

Course Outcomes (COs): Student will be able to: 

 Develop algorithms for problems. 

 To understand the object Oriented paradigm 

 Apply the programming concepts to solve the given problems. 

 Write the programs using modular programming. 

 Understand and write programs using various data structures very efficiently. 

 Write the programs using pointers and to manage memory.  

 To apply the knowledge of Object Oriented Methodology to write reusable code. 

 Implement programs of file handling. 

 

UNIT I 

Object-Oriented Programming Concepts: Introduction, comparison between procedural 

programming paradigm and object-oriented programming paradigm, basic concepts of object- 
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oriented programming — concepts of an object and a class, interface and implementation of a 

class, operations on objects, relationship among objects, abstraction, encapsulation, data hiding, 

inheritance, overloading, polymorphism, messaging.  

 

UNIT II 

 Standard Input/output: Concept of streams, hierarchy of console stream classes, input/output 

using overloaded operators >> and << and member functions of i/o stream classes, formatting 

output, formatting using ios class functions and flags, formatting using manipulators.  

 

UNIT III 

Classes and Objects: Specifying a class, creating class objects, accessing class members, access 

specifiers, and static members, use of const keyword, friends of a class, empty classes, nested 

classes, local classes, abstract classes, container classes, bit fields and classes.  

 

UNIT IV 

Pointers and Dynamic Memory Management: Declaring and initializing pointers, accessing 

data through pointers, pointer arithmetic, memory allocation (static and dynamic), dynamic 

memory management using new and delete operators, pointer to an object, this pointer, pointer 

related problems - dangling/wild pointers, null pointer assignment, memory leak and allocation 

failures.  

 

UNIT V 

Constructors and Destructors: Need for constructors and destructors, copy constructor, dynamic 

constructors, explicit constructors, destructors, constructors and destructors with static members, 

Overloading operators, rules for overloading operators, overloading of various operators, type 

conversion - basic type to class type, class type to basic type, class type to another class type 
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Text Books 

 

 Lafore R. “Object Oriented Programming in C++”, Galgotia Pub. 

 Lee “UML & C++ a practical guide to Object Oriented Development 2 ed, Pearson. 

 Scheildt “C++ the complete reference 4ed, 2003.  

 Hans Erit Eriksson, “UML 2 toolkit” Wiley. 

 Balagurusawmy , “Object Orienter Programming with C++”. 

 

 

References  

 

 B.G., Boach “Object Oriented Analysis & Design with Applications”, Addision Wesly.  

 S. Parate “C++ Programming”, BPB. 8. Boggs “Mastering UML” BPB Publications. 

 Mastering C++ by Venugopal TMH 
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Legends: L - Lecture; T - Tutorial/Teacher Guided Student Activity; P – Practical;   C - Credit;  

Q/A – Quiz/Assignment/Attendance, MST - Mid Sem Test. 

*Teacher Assessment shall be based on following components: 

Quiz/Assignment/project/Participation in class (Given that no component shall be exceed 10 

Marks) 

 

Course Educational Objectives(CEOs): 

 

 To familiarize the students with programming and to encourage them to develop their 

logic.  

 To make students well versed with C++ language to solve problems efficiently.  

 Using simple and well drawn illustrations develop their programming skills using 

modular programming.  

Course Outcomes (COs): Student will be able to: 

 Develop algorithms for problems. 

 To understand the object Oriented paradigm 

 Apply the programming concepts to solve the given problems. 

 Write the programs using modular programming. 

 Understand and write programs using various data structures very efficiently. 

 Write the programs using pointers and to manage memory.  

 To apply the knowledge of Object Oriented Methodology to write reusable code. 

 Implement programs of file handling. 
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Practical’s List 

 

1. Write a program in C++ using (i) if-then-else (ii)  loops 

2. Write a program illustrate Function in C++ 

3.  Write a program  for Operator overloading in  C++ 

4. Write a program for nested function call. 

5. Write a program of call by value using C++  

6. Write a program of call by reference using C++ 

7. Write a program for Inline Function. 

8. Write a program for Friend Function. 

9. Write a program of dynamic memory management using new and delete. 

10. Write a program on file handling using C++ 

11. Write a program to demonstrate the use of zero argument and parameterized constructors. 

12. Write a program to demonstrate the use of dynamic constructor. 

13. Write a program to demonstrate the use of explicit constructor.  

14. Write a program to demonstrate the overloading of increment and decrement operators.  

15. Write a program to demonstrate the overloading of binary arithmetic operators. 
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16. Write a program to demonstrate the typecasting of basic type to class type. 

17. Write a program to demonstrate the typecasting of class type to basic type. 

18. Write a program to demonstrate the multilevel inheritance.  

19. Write a program to demonstrate the multiple inheritance.  

20. Write a program to demonstrate the virtual derivation of a class.  

21. Write a program to demonstrate the runtime polymorphism. 

 

Text Books 

 

1. Fundamentals of Computers : E Balagurusamy, TMH 

2. Fundamentals of Computers : V Rajaraman, PHI 

 

3. Yashavant P. Kanetkar. “Let Us C”, BPB Publications, 2011. 

4. Robert Lafore, “Object Oriented Programming in C++”, SAMS Publication. 

 

References  

 

1. Fundamentals of Computers : E Balagurusamy, TMH 

2. Basic Computer Engineering: Silakari and Shukla, Wiley India 

3. Fundamentals of Computers : V Rajaraman, PHI  

4. Information Technology Principles and Application: Ajoy Kumar Ray & Tinku Acharya PHI. 
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