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1. Introduction 

The K.R. Mangalam Group has made a name for itself in the field of education. Over a period of 

time, the various educational entities of the group have converged into a fully functional corporate 

academy. Resources at KRM have been continuously upgraded to optimize opportunities for the 

students. Our students are groomed in a truly inter-disciplinary environment wherein they develop 

integrative skills through interaction with students from engineering, management, journalism and 

media study streams. 

The K.R. Mangalam story goes back to the chain of schools that offered an alternative option of 

world-class education, pitching itself against the established elite schools, which had enjoyed a 

position of monopoly till then. Having blazed a new trail in school education, the focus of the group 

was aimed at higher education. With the mushrooming of institutions of Higher Education in the 

National Capital Region, the university considered it very important that students take informed 

decisions and pursue career objectives in an institution, where the concept of education has 

evolved as a natural process. 

K.R. Mangalam University was founded in the year 2013 by Mangalam Edu Gate, a company 

incorporated under Section 25 of the Companies Act, 1956. 

 
K. R. Mangalam University is unique because of its 

i. Enduring legacy of providing education to high achievers who demonstrate leadership 

in diverse fields. 

ii. Protective and nurturing environment for teaching, research, creativity, scholarship, 

social and economic justice. 
 

Objectives 

i. To impart undergraduate, post-graduate and Doctoral education in identified areas of 

higher education. 

ii. To undertake research programmes with industrial interface. 

iii. To integrate its growth with the global needs and expectations of the major stake holders 

through teaching, research, exchange & collaborative programmes with foreign, Indian 

Universities/Institutions and MNCs. 

iv. To act as a nodal center for transfer of technology to the industry. 

v. To provide job oriented professional education to the pecia student community with 

particular focus on Haryana. 
 

2. About School 

The school imparts out both teaching and research through its various science disciplines viz 

Mathematics, Chemistry and Physics. 

School of Basic and Applied Sciences imparts students technical knowledge, enhances their  

skill and ability, motivating them to think creatively, helping them to act independently and take 

decisions accordingly in all their scientific pursuits and other endeavors. It strives to empower its 

students and faculty members to contribute to the development of society and Nation. 

The faculty is in constant touch with various experts in the relevant field and is willing to experiment 

with latest ideas in teaching and research. 

The School Comprises of Departments of Chemistry, Physics and Mathematics. 

 
3. Programmes offered by the School 

School offers undergraduate B.Sc. (Hons) Programmes and postgraduate M.Sc. Programmes. All 

these programmes are designed to impart scientific knowledge to the students and will provide 

theoretical as well as practical training in their respective fields. 
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3.1 B. Sc. (Hons.) Chemistry 

This course aims to impart basic and applied knowledge in various branches in Chemistry with a 

view to produce good academics, researchers and professionals in the field. 

 
Eligibility Criteria:- The student should have passed the 10+2 examination conducted by the 

Central Board of Secondary Education or equivalent examination from a recognized Board in 

Science stream with an aggregate of 50% or more. 

 
Course Outline:- Inorganic chemistry / Organic chemistry / Physical chemistry / Analytical 

methods in chemical sciences / Environmental chemistry / Biochemistry / Green Chemistry. 

 
Career Options:- Opportunities exist in chemical industry, pharmacy, education and forensics. 

 
Programme scheme: - For Programme scheme see Annexure A. 

 

3.2 B.Sc. (Hons.) Physics 

Physics, as a stream of study, helps in understanding fundamentals and develop curiosity in 

understanding various physical aspects of universe. This course aims to impart basic and applied 

knowledge in physics with a view to produce good academicians, researchers and professionals 

in varied fields. 

 
Eligibility Criteria: - The student should have passed the 10+2 examination conducted by the 

Central Board of Secondary Education or equivalent examination from a recognized Board in 

Science stream with an aggregate of 50% or more. 

 
Course Outline: - Mathematical Physics / Mechanics / Optics / Thermal Physics / Oscillations   

& Waves / Electricity & Magnetism / Numerical Analysis / Digital Electronics / Microprocessor & 

Computer Programming / Digital Electronics / Quantum Mechanics / Atomic & Molecular Physics 

/ Electronic Devices / Electromagnetic Theory / Statistical Physics / Solid State physics / Nuclear 

& Particle Physics. 

 
Career Options: - Opportunities exist in academics, research laboratories and administration 

besides all the opportunities applicable to any other graduate like UPSC examinationôs, defence 

services and other govt. jobs. 

 
Programme scheme: - For Programme scheme see Annexure B. 

 

3.3 B.Sc. (Hons.) Mathematics 

Mathematics is a universal part of human culture. This course aims to impart basic and applied 

knowledge in Mathematics with a view to produce good Mathematicians and researchers. A degree 

in mathematics provides you with a broad range of skills in problem solving, logical reasoning and 

flexible thinking. 

 
Eligibility Criteria: - The student should have passed the 10+2 examination conducted by the 

Central Board of Secondary Education or equivalent examination from a recognized Board in 

Science stream with an aggregate of 50% or more. 

 
Course Outline: - Calculus / Vector Calculus / Business Mathematics / Differential Equations / 

Solid Geometry / Computer Programming / Modern Algebra / Numerical Analysis / Linear Algebra 

/ Real Analysis / Complex Analysis / Probability and Statistics / Operational research / Mechanics. 

 
Career  Options:  -  Mathematicians  work  in  business,  finance,  industry,  government offices, 
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management, education and science. 

 
Programme scheme: - For Programme scheme see Annexure C. 

 

4. Programme Duration 

The minimum period required for the B.Sc. (Hons.) Programme offered by the University shall 

extend over a period of three Academic Years. 

The maximum period for the completion of the B.Sc. (Hons) Programme offered by the University 

shall be five years. 

 
5. Class Timings 

The classes will held from Monday to Friday from 09:10 am to 04:10 pm. 

 
6. Syllabi 

The syllabi of all courses for first year for all the programmes offered by SBAS are given in the 

following pages. These are arranged as: (a) common courses (b) degree specific courses, in 

numeric order of the last three digits of the course code. 

For each course, the first line contains; Course Code and Credits (C) of the course. This is followed 

by the course objectives, syllabus (Unit I to IV), Text book and reference books. 

 
6.1 Syllabi of Common Courses in all B.Sc. (Hons.) Programme 

 
BSEL 101 COMMUNICATION SKILLS (Credits-4) 

 
Course Objectives: 

The purpose of this course is to understand the basics of Grammar to improve written and oral 

communication and to speak correct form of English with proficiency in which will improve studentsô 

personality and enhance their self-confidence 

 
UNIT I 

Introduction to Communication: Meaning, Forms & Types of Communication; Process of 

Communication; Principles of Effective Communication/7Cs, Barriers in Communication; 

Literature: A Bird Came Down the Walk by Emily Dickinson 

 
UNIT II 

Essentials of Grammar: Parts of Speech: Noun, Pronoun, Adjective, Verb, Adverb, Preposition, 

Conjunction, Interjection; Using tenses; Articles; Types of sentences; Reported Speech; 

Punctuation; Literature: Stopping by Woods on A Snowy Evening by Robert Frost 

 
UNIT III 

Building Vocabulary: Word Formation (by adding suffixes and prefixes); Common Errors; Words 

Often Confused; One word substitution, Homonyms and Homophones; Antonyms &Synonyms, 

Phrasal Verbs, Idioms & Proverbs ( 25 each); Commonly used foreign words(15 in number); 

Literature: The Last Leaf by OôHenry 

 
UNIT IV 

Personality Development: Etiquette & Manners; Leadership; Inter & intra personal skills;  

Attitude, Self-esteem & Self-reliance; Public Speaking; Body Language: Posture, Gesture, Eye 

Contact, Facial Expressions; Presentation Skills/ Techniques; Literature: My Prayer to Thee by 
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Rabindranath Tagore; 

 
TEXT BOOK: 

1. Kumar, Sanjay and Pushplata.CommunicationSkills.Oxford University Press. 
 

REFERENCE BOOKS / SITES: 

1. Tickoo, M.L, Subramanian A. E. and Subramaniam P.R. Intermediate Grammar, Usage 

and Composition. Orient Blackswan. 

2. Mitra, Barun K. Personality Development and Soft Skills. Oxford University Press. 

3. ñBest Poemsò, http://100.best-poems.net/. 20 July 2016. 

4. ñClassic English Short Storiesò ,http://www.eastoftheweb.com/short-stories/Collections/ 

ClasEngl.shtml, 20 July 2016. 

 

BSCS 113 INTRODUCTION TO COMPUTERS AND PROGRAMMING (Credits-3) 

 
Course Objectives: 

The objective of the course module is to 

Å Introduce basics of Computers and its architecture. 

Å Understand the concepts of Programming using C. 
 

UNIT-I 

Introduction to Computer and Programming: Overview of Computer organization and historical 

perspective computer applications in various fields of science and management. Data 

representation: Number systems, character representation codes, binary, hex, octal codes and 

their inter conversions, ASCII, EBCDIC, gray code Binary arithmetic, floating-point arithmetic, 

signed and unsigned numbers. Concept of algorithms, flow charts, data flow diagrams etc., 

Concepts of the finite storage, bits bytes, kilo, mega and gigabytes; Concepts of character 

representation. 

 
UNIT-II 

Programming using C: Example of some simple C program. Concept of variables, program 

statements and function calls from the library (print for example) C data types, int, char, float etc., 

C expressions, arithmetic operation, relational and logic operations, C assignment statements, 

extension of assignment of the operations. C primitive input output using getchar and putchar, 

exposure to the scan and print functions, C Statements, conditional executing using if, else. 

Optionally switch and break statements may be mentioned. 

UNIT-III 

Iterations and Sub programs: Concept of loops, example of loops in C using for, while and do 

-while. Optionally continue may be mentioned. 

One dimensional arrays and example of iterative programs using arrays: 2-d arrays, use in matrix 

computations; Concept of Sub-programming, functions Example of functions; Argument passing 

mainly for the simple variables. 

UNIT-IV 

Digital: Binary representation of decimal number, Octal and Hexadecimal representation, BCD, 

Signed and Unsigned representation, Oneôs and twoôs complement, Boolean Algebra, De- 

Morganôs Law, Logic Gates etc. 

 
 
 

http://100.best-poems.net/
http://www.eastoftheweb.com/short-stories/Collections/
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TEXT BOOKS 

1. Y. Kanetkar, Let us C, BPB Publications. 
 

REFERENCE BOOKS: 

1. Herbert Scheldt, C: The complete reference, Osbourne McGraw Hill. 

2. Rajaraman, Fundamentals of Computers, Prentice Hall of India. 

3. Morris Mano, Digital Design, Pearsonôs publications. 

4. Kernighan & Ritchie, C Programming Language, the (ANSI C Version), Prentice Hall of 

India. 

5. J. B. Dixit, Fundamental of Computers and Programming in C, Laxmi Publications, New 

Delhi. 

BSCH 125 ENVIRONMENTAL STUDIES (Credits-3) 

 
Course Objectives: 

This course in environmental studies will develop the 

Ƕ Basic understanding about the concept related to environment such as eco system and 
biodiversity. 

Ƕ Understanding about pollution and its control. 

Ƕ Insight about the various concerns regarding environment such as population and social 
issues. 

 

UNIT-I 

Introduction of Environmental Studies: Multidisciplinary nature of environmental studies; 

Scope and importance; Concept of sustainability and sustainable development. 

 
Natural Resources: Renewable and Non-renewable Resources 

 
Land resources: land use change; Land degradation, soil erosion and desertification. 

 
Deforestation: Causes and impacts due to mining, dam building on environment, forests, 

biodiversity and tribal populations. 

 
Water: Use and over-exploitation of surface and ground water, floods, droughts, conflicts over 

water (international & inter-state). 

 
Energy resources: Renewable and non- renewable energy sources, use of alternate energy 

sources, growing energy needs, case studies. 

 
UNIT-II 

Ecosystems: Definition and Structure and function of ecosystem; Energy flow in an ecosystem: 

food chains, food webs and ecological succession. 

Case studies of the following ecosystems: 

a) Forest ecosystem 

b) Grassland ecosystem 

c) Desert ecosystem 

d) Aquatic ecosystems (ponds, streams, lakes, rivers, oceans, estuaries) 

 
Biological Diversity: Levels of biological diversity; genetic, species and ecosystem diversity; 

Biogeographic zones of India; Biodiversity patterns and global biodiversity hot spots; India as 
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a mega-biodiversity nation; Endangered and endemic species of India; Threats to biodiversity: 

Habitat loss, poaching of wildlife, man-wildlife conflicts, biological invasions; Conservation of 

biodiversity: In-situ and Ex-situ conservation of biodiversity; Ecosystem and biodiversity services: 

Ecological, economic, social, ethical, aesthetic and Informational value. 

 
UNIT-III 

Environmental Pollution: Types, causes, effects and controls; Air, water, soil and noise pollution. 

Nuclear hazards and human health risks; Solid waste management: Control measures of urban 

and industrial waste; Pollution case studies. 

 
Environmental Policies and Practices: Climate change, global warming, ozone layer depletion, 

acid rain and impacts on human communities and agriculture. 

 
Environment Laws: Environment Protection Act; Air (Prevention & Control of Pollution) Act; Water 

(Prevention and control of Pollution) Act; Wildlife Protection 

Act; Forest Conservation Act; Nature reserves, tribal populations and rights, and human wildlife 

conflicts in Indian context. International agreements: Montreal &Koyoto protocol and convention 

on biological diversity. Nature reserves, tribal population and rights, human wild life conflicts in 

Indian context. 

 
 

UNIT-IV 

Human Communities and the Environment: Human population growth: Impacts on environment, 

human health and welfare; Resettlement and rehabilitation of project affected persons; case 

studies; Disaster management: floods, earthquake, cyclones and landslides; Environmental 

movements: Chipko, Silent valley, Bishnois of Rajasthan; Environmental ethics: Role of Indian 

and other religions and cultures in environmental conservation; Environmental communication 

and public awareness, case studies (e.g., CNG vehicles in Delhi). 

 
 

Field work: 

Visit to an area to document environmental assets: river/ forest/ flora/fauna, etc. 

Visit to a local polluted site-Urban/Rural/Industrial/Agricultural. 

Study of common plants, insects, birds and basic principles of identification. 

Study of simple ecosystems-pond, river, Delhi Ridge, etc. 

TEXT BOOKS: 

1. ErachBharucha, Textbook of Environmental Studies, Universities Press (P) Ltd., 

Hyderabad, India 

2. Anubha Kaushik and C. P. Kaushik, Environmental Studies, New Age International, New 

Delhi. 

REFERENCE BOOKS: 

1. A.K. De, Environmental Chemistry, New Age International, New Delhi. 

2. P. H. Raven, D. M. Hassenzahl & L. R. Berg, Environment, John Wiley & Sons, New Delhi. 

3. J. S. Singh, S. P. Singh and S. R. Gupta, Ecology, Environmental Science and 

Conservation, S. Chand Publication, New Delhi. 

 

 



9 

BSCS 157 C PROGRAMMING LAB (Credits-1) 

 
List of Experiments 

1. Write a program to find the largest number out of five numbers ( ternary operator) 

2. Write a program to find roots of quadratic equation using functions. 

3. Write a C program to check whether a given year is leap year or not. 

4. Write a C program to check whether a given number is prime or not, also check whether 

it is divisible by a number k or not. 

5. Write a C program to take marks of a student as input and print the his/her grade bases 

on following criteria using if ðelse statements 

 
Marks <40 Fail 

40<= Marks <59 Good 

59 <= Marks < 80 Excellent 

80 <= Marks Outstanding 

6. Perform experiment 7 using switch case statement. 

7. Write a C program to concatenate two strings. 

8. Write a program using arrays to find the largest and second largest number out of given 

10 numbers using bubble sort. 

9. Write a program to multiply two matrices 

10. Write a program to reverse a string. 

11. Write a program to concatenate two strings 

12. Write a program to calculate the length of the string. 

13. Write a program to find factorial of a number using function. 

Note: - Any 10 experiments will be performed. 

BSEL 171 COMMUNICATION SKILLS LAB (Credits-1) 

 
Course Objectives: 

The Communication Skills Lab focuses on communication activities in functional and situational 

contexts. It encourages students to speak with fluency and accuracy as well as to enhance the 

four language skills of reading, writing, listening and speaking through real life and professional 

situations. 

In each practical class student should spend 

Å 5 to 10 minutes on effective browsing of online News paper 

Å 5 to 10 minutes on English Language software activities 

Each student must actively complete the following ten activities in practical classes, and the Lab 

Record with the teacherôs signature and the internal marks should be submitted to the External 

Expert during Viva. 

Activity 1: Self - introduction: Informal introduction & formal introduction; A detailed write up on 

formal ôSelf Introductionô; Formal Introduction of oneself in front of the group. 

Activity 2 : News Reading: Introduction to ôonline News papersô; Browsing and selecting the 

preferred News paper; Browsing through the News Headlines; Selecting interested News items; 

Comprehending the content, writing down the essence and reading the News in front of the Group. 

Discuss 5 to 8 new words or terms, 4 to 5 important personalities of that dayôs news etc. 

Activity 3: a. JAM: Introduction to ôJust A Minute speechô and the ôExtempore speechô; Preparation 

of speech on given topic(different topic for each student); delivery of the speech; Feed back(on 
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content, time management, body language etc. highlighting the positive aspects first.) 

b. Listening Comprehension: Listen to online / downloaded oration by renowned Orators; write 

down the content in a precise form and give an oral presentation of that write up following all the 

etiquettes of public speaking. 

Activity 4: a. Turn Coat: Speaking for and against by the same person with time specification; 

assign topics from the immediate surroundings; write down the contenteitherfrom the Net or from 

personal knowledge; prepare well and deliver; feedback & suggestions for improvement. 

b. News Discussions: Selecting News of the day, Discussing among the group, prepare the 

news content and prepare the group opinion about the issue and present it in front of the class by 

the group involving each member; select 5 new words & new usages from the selected news item 

Activity 5: Conversation ability: Characteristics of effective conversation; Listening to a few 

sample conversations; preparing conversation based on the given situation; enacting the situation 

through effective delivery of the script; feedback & suggestions for improvement. 

Activity 6: Role Play: Characteristics of Role Play; assigning roles; developing the content to 

deliver; enacting the role with effective delivery; feedback & suggestions for improvement. 

Activity 7: Public Speaking: Characteristics of effective Public speaking; possible barriers; 

watching demo online; topic assignment, information gathering & recording; delivery in front of the 

class; feedback & suggestions for improvement.(Different topic for each student) 

Activity 8: Group Discussion: Importance and characteristics; Dos & Donôts in GD; Demo 

display; assign topic for the group, Preparation & performance; feedback & suggestions for 

improvement. 

 
Activity 9: Debate: Difference between Group Discussion & Debating; Watching demo of 

Debating; Topic for the group of 2 or 4; preparation and performance; feedback & suggestions for 

improvement. 

Activity 10: Interview: Importance & purpose of Job Interview; Interview etiquettes; Watch demo 

interview; Appear for formal mock interview; feedback & suggestions for improvement. 

 
TEXT BOOK: 

1. Kumar, Sanjay and Pushplata.CommunicationSkills.Oxford University Press. 

 
REFERENCE BOOKS: 

1. Mitra, Barun K. Personality Development and Soft Skills. Oxford University Press. 

2. Raman Meenakshi& Sharma, Sangeetha. Technical Communication Principles and 

Practices, 2nd Ed. Oxford University Press, New Dehi, 2011. 

 
BSMA 131 DATA PRESENTATION FOR SCIENCES (Credits-1) 

 
Using Excel, create documents that highlight: 

1) Scaling in size. Rounding numbers. 

2) Graphing simple data. Bar graphs (2D and 3D). Pie Charts. 

3) Absolute and Relative references. Effects on data visualizations when references arenôt 

properly used. 

4) Using Functions. SUM, AVERAGE, MEDIAN, SQRT, and other simple one variable 

functions. 

5) Using Conditional statements. IF, AND, OR. 

6) Creating Scatterplots. Showing correlation and regression for two variables, and higher 
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number of variables. 

7) Using Filters. Pivot tables. Freezing panes. 

8) Linking sheets using VLOOKUP and HLOOKUP. 
 

Using PowerPoint, create presentations that highlight: 

9) Standard format, font, transitions (illustrating negatives of too many variations). Using 

Presenter view in Powerpoint. Multiple notes to be displayed. 

10) Embedding a functioning Excel sheet into a PowerPoint slide. 

11) Embedding your own videos, videos from the internet (such as from YouTube), and 

embedding GIFs. 

12) Mathematics Formulae in PowerPoint. 

13) Creating personalized templates. 

14) Animations and creating animated GIFS using PowerPoint. 

 

6.2 Syllabi of Common Courses in B.Sc. (Hons.) Chemistry and Physics 

 
BSMA 141 MATHEMATICS —I (Credits-4) 

 
Course Objectives: The subject matter incorporated in this course will enable students to 

Å Acquire knowledge regarding differential equation and numerical analysis. 

Å Understand the fields of matrix, differential calculus and integral calculus. 

UNIT-I 

Recapitulation: Fundamentals, Mathematical functions, polynomial expressions, logarithmic 

and exponential function, Trigonometric functions, equation of a straight line, plotting graphs. 

Mathematical series: Power series, Maclaurin, Taylor series. 

Numerical Methods: Roots of quadratic equations analytically and iteratively; Numerical methods 

of finding roots (Bisection, Regular-Falsi, Secant, Newton-Raphson). 

 
UNIT-II 

Differential calculus: limiting values of functions: Lô H¹spitalôs rule, the tangent line and the 

derivative of a function, numerical differentiation, higher order derivatives, maximum-minimum 

problems, inflexion points. 

 
UNIT-III 

Integral calculus: The process of integration, odd and even functions, indefinite integrals, 

methods of integration, numerical integration. 

 
UNIT-IV 

Calculus with several independent variables: Functions of several independent variables, 

change of variables, relations between partial derivatives, total differentials, and chain rules for 

partial different ion, Eulerôs theorem. 

 
TEXT BOOK: 

1. H. K. Dass, Higher Engg. Mathematics, S. Chand. 
 

REFERENCE BOOKS: 

1. M.K. Jain, S.R.K. Iyengar and R.K. Jain, Numerical Methods for Scientific and Engg. 

Computation, New age International, New Delhi. 
 



2. Shanti Narayan, Integral calculus, Sultan Chand & Co., New Delhi. 

3. Shanti Narayan, Differential calculus Sultan Chand & Co., New Delhi. 

 

6.3 Syllabi of Common Courses in B.Sc. (Hons.) Chemistry and Mathematics 

 
BSPH 120 PHYSICS-I (Credits-4) 

 
Course Objectives: 

The objective of the course module is to 

Å Introduce basics of particle dynamics 

Å Understand the concepts of wave optics 
 

UNIT-I 

Mathematical Physics: Scalar and vector products, polar and axial vectors, triple and quadruple 

products. Scalar and vector fields, differentiation of a vector, gradient, divergence, curl and 

operations and their meaning, idea of line, surface and volume integrals, Gauss and Stokes 

ôtheorem. 

 
UNIT-II 

Classical Mechanics: Particle dynamics: Newtonôs laws of motion, conservation of linear 

momentum, centre of mass, conservative forces, work energy theorem, particle collision. 

Oscillations: Linearity and superposition principle, free oscillation with one and two degrees of 

freedom, simple pendulum, combination of two simple harmonic motions. 

 
UNIT-III 

Wave Optics: Interference, division of amplitudes, Youngôs double split, Fresnelôs biprism, 

interference in thin films and wedged shaped films, Newtonós Rings, Michelsonós interferometer. 

 
UNIT-IV 

Diffraction: Fresnel &Fraunhofer diffraction: Diffraction at a single slit and N slits, resolving power 

of a telescope, resolving and dispersive power of a plane diffraction grating. 

Polarization: Polarization by reflection and refraction, Brewsterôs law, double refraction, nicol 

prism, quarter and half-wave plates, Production and analysis of circularly and elliptically polarized 

light. 

 
TEXT BOOK: 

1. M. N. Avadhanulu & P. G. Kshirsagar, A Text Book of Engg. physics, S. Chand. 
 

REFERENCE BOOKS: 

1. H. K. Dass & R. Verma, Higher Mathematical Physics, S. Chand. 

2. D. S. Mathur, Mechanics, S. Chand. 

3. M. R. Spiegel, Vector Analysis Schaumôs Outline Series. McGraw-Hill Book Co.: 

Singapore. 

4. Beiser, Concepts of Modern Physics McGraw-Hill Education, New Delhi. 

5. R. Resnick, D. Halliday& K.S. Krane, Physics Vol. I and II, John Wiley & Sons, New York, 

USA. 

6. R. A. Serway& J. W. Jewett, Physics for Scientists and Engineers, Boston, USA. 
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7. S. L. Gupta, Engg. Physics, DhanpatRai Publications, Delhi. 
 

BSPH 158 PHYSICS —I LAB (Credits-1) 

 
List of Experiments 

1. To plot a graph between the distance of the knife edge from the centre of gravity and the 

time period of the bar pendulum. From the graph, find the acceleration due to gravity, the 

radius of gyration and the moment of inertia of the bar about an axis. 

2. To determine the moment of inertia of a flywheel about its own axis of motion. 

3. To determine the value of acceleration due to gravity using Katerós pendulum. 

4. To determine the frequency of A.C. mains with sonometer using non-magnetic wire. 

5. To determine the frequency of electrically maintained turning fork by Meldeós method. 

6. To determine the wavelength of sodium light using Newtonós ring apparatus. 

7. To determine the wavelength of prominent lines of mercury by plane diffraction grating. 

8. To determine the refractive index of the material of the prism for the given colours 

(wavelengths) of mercury light with the help of spectrometer. 

9. To determine the specific rotation of cane sugar solution with the help of half shade 

polarimeter. 

10. To determine the wavelength of He-Ne LASER using transmission diffraction grating. 

(Note: A candidate has to perform at least eight experiments in the lab. Any suitable 

experiment may be added.) 

TEXT BOOK: 

1. C. L. Arora, B. Sc. Practical Physics, S Chand and Co. Ltd., New Delhi. 
 

6.4 Syllabi of Common Courses in B.Sc. (Hons.) Physics and Mathematics 

 
BSCH 120 CHEMISTRY-I (Credits-4) 

 

Course Objective: Study of the topics included in this course will enable the students to 

• appreciate the developments in the field of chemical bonding. 

• learn structure and shapes of various homonuclear and heteronuclear molecules. 

• understand basic concepts involved in organic reactions. 

• appreciate the concept of geometric and optical isomerism. 

UNIT I 

Covalent Bonding: Qualitative approach to Valence Bond Theory and its Limitations. Hybridization, 

Equivalent and Non-equivalent Hybrid Orbitals, Bentôs Rule and Applications. 

Weak Chemical Forces: Van-der-Waals Forces, Hydrogen Bonding. Effects of Chemical Forces on 

M.P., B.P., and Solubility. Energetics of Dissolution Process. Molecular Orbital Theory: Symmetry 

and Overlap. Molecular Orbital Diagrams of diatomic and simple polyatomic systems (O2, CO, 

NO and their ions; HCl BeF , CH , CO ) (Idea of Sp3 Mixing and Orbital Interaction to be given). 

 
UNIT II 

2 4 2 

Reaction Mechanism in Organic Chemistry: Electronic Displacements in Organic Molecules. 

Aromaticity. Reactivity of Organic Molecules. Heterolytic and Hemolytic Fission. Nucleophiles, 

Electrophiles, Acids and Bases and their Relative Strengths (including Carbon Acids). Addition, 

Elimination and Substitution Reactions (including Electrophilic, Nucleophilic and Aromatic Types). 

Arynes and Carbenes as Reaction Intermediates. 
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UNIT III 

Stereochemistry of organic compounds: Bonding in Organic Molecules and its effects on Shape 

Chirality and RS Nomenclature as applied to Chiral Centers. Treatment of Chirality upto three 

chiral centers. Conformation of Acyclic and Cyclic Systems, Conformational Analysis of Di- 

substituted Cyclohexanes. Geometrical Isomerism and E-2 Nomenclature. 

 
UNIT IV 

Water Technology: Introduction and characteristics of water; Hardness and its determination 

(EDTA method only); Alkalinity and its determination; Boiler feed water; Boiler problems - scale, 

sludge, priming & foaming, their causes & prevention; Caustic embrittlement& corrosion -Causes 

& prevention; Removal of silica & dissolved gases; Water softening processes : Lime - soda 

process, Ion exchange method, carbonate & phosphate conditioning, colloidal conditioning & 

calgon treatment; Water for domestic use. 

 
TEXT BOOKS: 

1. Sunita Ratan, A textbook of Engineering Chemistry, S. Chand and Co. Ltd., New Delhi. 

REFERENCE BOOKS: 

1. A. Bahl and B. S. Bahl, Advanced Organic Chemistry, S. Chand and Co. Ltd., New Delhi. 

2. W. U. Malik, R. D. Madan, G. D. Tuli, Selected Topics in Inorganic Chemistry, S. Chand 

and Co. Pvt. Ltd., New Delhi. 

3. J. D. Lee, Concise Inorganic Chemistry, ELBS with Chapman and Hall Ltd, London. 

BSCH 154 CHEMISTRY LAB-I (Credits-1) 

 
List of Experiments 

1. Preparation of Urea-formaldehyde and phenol formaldehyde resins. 

2. Determination of saponification number of oil. 

3. Preparation of Aspirin, Urea-Oxalate, m-dinitrobanzene, and Oxalic acid. 

4. Determination of melting and boiling points of unknown compounds. 

5. Nitration of one of the following compounds: Nitrobanzene, Chlorobanzene, 

Bromobanzene. 

6. Separation of Cations and Anions by Paper Chromatography 

7. Preparation of Tetrammine copper (II) Sulfate. 

8. Preparation of ALuminium Potassium sulphate (Potash alum) or Chrome alum. 

9. Determination of the amount of Oxalic acid and Sulphuric acid in a given sample using 

N/10 NaOH and N/10 KMnO4 solution. 

10. Conductometric Titration of a solution of HCl or CH3COOH with NaOH by a direct reading 
Conductometer. 

11. Determination of strength of given solution of AgNO3 by using N/20 NaCl solution and 
K2CrO4 as an indicator (Mohrôs Method). 

12. To find out the strength of strong or weak acid conductometrically. 

(Note: A candidate has to perform at least eight experiments in the lab. Any suitable 

experiment may be added.) 

REFERENCE BOOKS: 

1. O. P Pandey, D. N Bajpai and S. Giri, Practical chemistry, S. Chand & Company Pvt. Ltd., 

New Delhi. 

2. F. G. Mann and P. C. Saunders, Practical organic chemistry, Green and Co. Ltd. New 
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Delhi. 

3. A. I. Vogel, Text-Book of Practical Organic Chemistry, Prentice Hall, New Jersey. 

4. A. I. Vogel, Qualitative Inorganic Analysis, Prentice Hall, New Jersey. 
 

6.5 Syllabi of Courses specific to B.Sc. (Hons.) Chemistry 

 
BSCH 111 INORGANIC CHEMISTRY-I (Credits-4) 

 
Course Objectives:Study of the topics included in this course will enable the students to 

Å Build a basic knowledge about the structure of atom. 

Å Appreciate the developments in the field of chemical bonding. 

Å Learn structure and shapes of various homonuclear and heteronuclear molecules. 
 

UNIT -I 

Atomic structure -1: The Rutherford model of the atom; Photoelectric effect; Bohrôs theory and its 

limitations; Atomic spectrum of hydrogen atom; The dual nature of electron; De- Broglie equation; 

Heisenbergôs uncertainty principle; Schrodingerôs wave equation and its significance. 

 
UNIT- II 

Atomic structure-II: Quantum numbers and their significance; Probability distribution curves; 

Shapes of s, p, d and f orbitals; The sequences of energy levels; Pauliôs exclusion principle; 

Hundôs rule of maximum spin multiplicity; Aufbauôs principle and its limitations; Change of orbital 

energy with atomic number; Concept of hybridization. 

 
UNIT- III 

Chemical bonding-I: Electronegativity and polarity of bond; Different scales and methods of 

determination of electronegativity; Variation of electronegativity along a period and a group; 

Polarities of bonds and molecules; Dipole moments; Ionic bond: Factors affecting the stability of 

ionic compounds; Lattice energy; Born Lande equation and its applications; Madelungconstant; 

Born-Haber cycle and its applications; Covalent character in ionic compounds; Polarization and 

polarizability; Fajanôs rules; Factors affecting the ionic radii . 

 
UNIT- IV 

Chemical bonding-II : Valence bond Theory (VBT); Resonance structures; Bond angles and 

shapes of molecules and ions (containing bond pairs and lone pairs); Criterion of bond strength 

and bond length; Molecular orbitals Theory (MOT) and linear combination of atomic orbitals 

(LCAO Method); Symmetry and overlap; Bonding in homonuclear molecules (H2 to Ne2) and 

heteronuclear molecules NO, CO, CN+, CO+, CN-, HF, HCl, BeH2, CO2; Comparison of VB and 

MO theories. 

TEXT BOOKS: 

1. J. D. Lee, Concise Inorganic Chemistry, ELBS with Chapman and Hall Ltd, London. 

2. W. U. Malik, R. D. Madan, G. D. Tuli, Selected Topics in Inorganic Chemistry, S. Chand 

and Co. Pvt. Ltd., New Delhi. 

REFERENCE BOOKS: 

1. R. D. Madan, Modern Inorganic Chemistry, S. Chand & Co., New Delhi. 

2. B. R. Puri, L. R. Sharma and K. C Kalia , Principles of Inorganic Chemistry, S. Chand & 

Co., New Delhi. 
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BSCH 113 ORGANIC CHEMISTRY —I (Credits-4) 

 
Course Objectives: 

The topics included in this course will help students to 

Å Understand basic concepts involved in organic reactions. 

Å Learn classification and nomenclature of organic compounds. 

Å Appreciate the concept of geometric and optical isomerism. 

Å Acquire knowledge about the methods of synthesis and reactions of alkanes, alkenes, 

alkynes and cycloalkanes. 

UNIT- I 

Basics of organic chemistry (Organic compounds): Classification and nomenclature; 

Hybridization and shapes of molecules; Influence of hybridization on bond properties. 

Electronic Displacements: Inductive, electromeric, resonance and mesomeric effects, hyper 
conjugation and its applications; Dipole moment; Organic acids and 13 bases and their relative 

strengths. 

Homolytic and heterolytic fission with suitable examples; Curly arrow rules and formal charges; 

Electrophiles and nucleophiles; Nucleophlicity and basicity; Types, shape and the relative stability 

of carbocations, carbanions, free radicals and carbenes; Introduction to various types of organic 

reactions and their mechanism: Addition, elimination and substitution reactions. 

 
UNIT -II 

Stereo chemistry: Fischer projection, Newman and Sawhorse projection formulae and their 

interconversions; Geometrical isomerism: cis-trans and syn-anti isomerism, E/Z notations with 

C.I.P rules. 

Optical Isomerism: Optical activity, specific rotation, chirality/asymmetry and enantiomers; 

Molecules with two or more chiral-centers; Distereoisomers and meso structures; racemic mixture 

and resolution, Relative and absolute configuration: D/L and R/S designations. 

 
UNIT- III 

Chemistry of aliphatic hydrocarbons: Chemistry of alkanes: Formation of alkanes; Wurtz 

Reaction and Wurtz- Fitting reactions; Free radical substitutions: Halogenation - relative reactivity 

and selectivity; Formation of alkenes and alkynes by elimination reactions; Mechanism of E1, E2, 

E1cb reactions; Saytzeff and Hoffmann eliminations. 

Reactions of alkenes: Electrophilic additions their mechanisms (Markownikoff/ Anti Markownikoff 

addition); Mechanism of oxymercuration-demercuration, hydroboration- oxidation, ozonolysis, 

reduction (catalytic and chemical), syn and anti-hydroxylation (oxidation); 1, 2- and 1, 4- addition 

reactions in conjugated dienes and Diels-Alder reaction; Allylic and benzylicbromination and 

mechanism, e.g. propene, 1-butene, toluene, ethyl benzene. 
 

Preparation, physical properties and reactions of alkynes: Acidity, electrophilic and nucleophilic 

additions; Hydration to form carbonyl compounds; Alkylation of terminal alkynes. 

UNIT- IV 

Cycloalkanes and aromatic hydrocarbons: Cycloalkanes: Nomenclature, methods of synthesis 

and chemical reactions; Baeyerôs strain theory and its limitations; Ring strain in small rings 

(cyclopropane and cyclobutane); Sachse-Mohr concept of strainless rings. 
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Aromaticity: Hackleôs rule, aromatic character of arenes, cyclic carbocations/carbanions and 

heterocyclic compounds with suitable examples; Electrophilic aromatic substitution: Halogenation, 

nitration, sulphonation and Friedel-Craftôs alkylation/acylation with their mechanism and directing 

effects of the groups. 

 
TEXT BOOK: 

1. A. Bahl and B. S. Bahl, Advanced Organic Chemistry, S. Chand & Co., New Delhi. 
 

REFERENCE BOOKS: 

1. R. N. Morrison and R. N. Boyd, Organic Chemistry, Dorling Kindersley (India) Pvt. Ltd. 

(Pearson Education). 

2. I. L. Finar, Organic Chemistry (Volume 1: The Fundamental Principles), Dorling Kindersley 

(India) Pvt. Ltd. (Pearson Education). 

3. I. L. Finar, Organic Chemistry (Volume 2: Stereochemistry and the Chemistry of Natural 

Products), Dorling Kindersley (India) Pvt. Ltd. (Pearson Education). 

4. E. L. Eliel, and S. H. Wilen, Stereochemistry of Organic Compounds, Wiley, London. 

5. S. M. Mukerji, S. P. Singh and R. P. Kapoor, Organic Chemistry Vol. I/II, Wiley Eastern Ltd. 

New Delhi. 

BSCH 117 PHYSICAL CHEMISTRY — I (Credits-4) 

 
Course Objectives: 

The subject matter incorporated in this course will enable students to 

Å Understand the basic concepts of kinetic molecular model of a gas and behavior of real 

gases. 

Å Acquire knowledge about the physical properties of liquids. 

Å Understand the nature and structure of solids. 
 

UNIT- I 

Ideal gases : Kinetic molecular theory of gases: Postulates and derivation of the kinetic gas 

equation; Collision frequency, Collision diameter, Mean free path; Viscosity of gases and their 

dependence on temperature and pressure; Relation between mean free path and coefficient of 

viscosity. Maxwell distribution of molecular velocities and molecular energies; Types of molecular 

velocities (average, root mean square and most probable) and average kinetic energy; Degrees 

of freedom of a gaseous molecule; Principle of equipartition of energy. 

 
UNIT -II 

Real gases: Deviations of real gases from ideal gas behavior; Explanation of deviation; 

Compressibility factor, Z and its variation with pressure for different gases; Van der Waals equation 

of state: Derivation and application in explaining real gas behavior; The Viral equation of state; 

Van der Waals equation expressed in viral form and calculation of Boyle temperature; Isotherms 

of real gases and their comparison with van der waal isotherms, Continuity of states; Critical state; 

Relation between critical constants and van der Waal constants; The principle of corresponding 

states. 

 
UNIT -III 

Liquid state: The gaseous, liquid and solid states; Qualitative treatment of the structure of the 

liquid state; Radial distribution function; Physical properties of liquids: Vapour pressure, surface 

tension, coefficient of viscosity and their determination; Effect of addition of various solutes on 

surface tension and viscosity; Cleansing action of detergents; Effect of temperature on viscosity of 
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liquids and comparison with that of gases; Qualitative discussion on structure of water. 

 
UNIT- IV 

Solid state: Nature of the solid state; Law of constancy of interfacial angles; Law of rational 

indices; Miller indices; Symmetry elements and symmetry operations; Point groups and space 

groups; Space lattice and UNIT cell; Seven crystal system and fourteen Bravais lattices; X-ray 

diffraction: The Braggôsequation; A simple account of rotating crystal method and powder pattern 

method; Idea about super conductivity and liquid crystals. 

 
TEXT BOOK: 

1. K. L. Kapoor, A Textbook of Physical Chemistry (Vol. I), Macmillan Publishers India Ltd., 

Noida. 

REFERENCE BOOKS: 

1. P. W. Atkins and J. de Paula, Atkinôs Physical Chemistry, Oxford University Press, London. 

2. G. W. Castellan, Physical Chemistry, Narosa Publishing House, New Delhi. A. S. Negi 

3. A. S. Negi, S. C. Anand, A Textbook of Physical Chemistry, New Age International (p) Ltd. 

 
BSCH 151 INORGANIC CHEMISTRY —I LAB (Credits-1) 

 
List of Experiments 

1. Calibration and use of apparatus. 

2. Preparation of solutions of different Molarity/Normality of titrants. 

3. Preparation of standard hydrochloric acid and sodium hydroxide solution. 

4. Standardization of KMnO4 using sodium oxalate. 

5. Determination of strength of carbonate and hydroxide present in a given sample using 

N/10 HCl solution. Determination of strength of carbonate and bicarbonate present in a 

given sample using N/10 HCl solution. 

6. Determination of the amount of oxalic acid and sulphuric acid ina given sample using N/10 

NaOH and N/10 KMNO4 solution. 

7. Determination of strength of given solution of ferrous ammonium sulfate (mohrôs salt) by 

using N/30 KMNO4 solution. 

8 To Estimate Fe and Fe in a given sample by using N/10 KMNO4 solution. 

9. To Estimate Fe(II) and oxalic acid using standardized KMnO4 solution 

10. To Estimate oxalic acid and sodium oxalate in a given mixture. 

11. To Estimate Fe (II) with K2Cr2O7 using internal (diphenylamine) and (anthranilic acid) 
external indicator. 

12. Determination of strength of given solution of ammonium thiocyanate by volhard method 

by using N/50 silver nitrate solution. 

13. Determination of strength of given AgNO3 solution by using N/20 NaCl solution (mohrôs 
method) and K2Cr2O4 as an indicator. 

(Note: A candidate has to perform at least eight experiments in the lab. Any suitable 

experiment may be added.) 

TEXT BOOK: 

1. O. P Pandey, D.N. Bajpai and S. Giri, Practical chemistry, S. Chand & Company Pvt. Ltd. 
 

REFERENCE BOOK: 

1. A.I. Vogel, A Textbook of Quantitative Inorganic Analysis, ELBS. 
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BSCH 153 ORGANIC CHEMISTRY —I LAB (Credits-1) 

 
List of Experiments 

1. Checking the calibration of the thermometer. 

2. Purification of organic compounds by crystallization using different solvents (water and 

ethyl alcohol). 

3. Determination of the melting points of unknown organic compounds Kjeldahl method and 
electrically heated melting point apparatus). 

4. Effect of impurities on the melting point - mixed melting point of two unknown organic 

compounds. 

5. Determination of boiling point of liquid compounds (boiling point lower than and more than 

100° C by distillation method). 

6. Chromatography: 

a. Separation of a mixture of two amino acids by ascending and horizontal paper 

chromatography 

b. Separation of a mixture of two sugars by ascending paper chromatography 

c. Separation of a mixture of o- and p-nitrophenol or o- and p-aminophenol by thin 

layer chromatography (TLC). 

7. Preparation of derivatives (urea oxalate) 

8. Organic Preparations (m-Dinitrobenzene, Picric acid, Oxalic acid). 

9. Preparation of urea-formaldehyde and phenol formaldehyde resins. 

10. Determination of saponification number of oil. 

(Note: A candidate has to perform at least eight experiments in the lab. Any suitable 

experiment may be added.) 

TEXT BOOKS: 

1. O. P. Pandey, D. N. Bajpai & S. Giri, Practical Chemistry, S. Chand. 

2. Sonia Rathani & Srinivas Gurjar, Experimental Organic Chemistry, PHI Learning, Pvt., 

New Delhi. 

REFERENCE BOOKS: 

1. W. G. Palmer, Experimental Inorganic Chemistry, Cambridge University press, London. 

2. B. S Furniss, A. J. Hannaford, P. W. G Smith and A. R. Tatchell, Vogels Textbook of 

Practical Organic Chemistry, ELBS with Longman, Longman Singapore Publishers Pte 

Ltd, Singapore. 

3. F. G. Mann and P. C. Saunders, Practical Organic Chemistry, Green and Co. Ltd., London. 

4. G. H. Jeffery, J. Bassett, J. Mendham & R.C. Denney, Vogelôs A Textbook of Quantitative 

Chemical Analysis. John Wiley & Sons, New York. 

 
BSCH 155 PHYSICAL CHEMISTRY —I LAB (Credit-1) 

 
List of Experiments 

1. Determine the surface tension of given sample by drop number method 

2. Determine the surface tension of given sample by drop weight method. 

3. Determine the surface tension of methyl alcohol, ethyl alcohol and n-hexane and also 

calculate the atomic parachors of C, H and O. 

4. Study the composition of a given mixture of two miscible liquids by viscosity measurement. 

5. Viscosity measurement using Ostwaldôs viscometer. 
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6. Study the effect of the addition of solutes such as (i) polymer (ii) ethanol (iii) sodiumchloride 

on the viscosity of water at room temperature. 

7. Study the effect of variation of viscosity of an aqueous solution with the concentration of 

solute. 

8. Measurement of pH of different solutions using pH-meter. 

9. Preparation of buffer solutions and comparison of the pH values with the theoretical 

values. 

10. To find the cell constant of the conductivity cell. 

11. To find out the strength of strong/ weak acid conductometrically. 

12. To find out the strength of given acid pH-metrically. 

(Note: A candidate has to perform at least eight experiments in the lab. Any suitable experiment 

may be added.) 

TEXT BOOK: 

1. B. D. Khosla, V. C. Garg and A. Gulati, Senior Practical Physical Chemistry, R. Chand and 

Co., New Delhi. 

REFERENCE BOOKS: 

1. B. P. Levitt, Findlays Practical Physical Chemistry, Longman Group Ltd., London. 

2. R. C. Das and B. Behra, Experimental Physical Chemistry, Tata McGraw Hill Publishing 

Co. Ltd., New Delhi. 

 
BSCH 112 INORGANIC CHEMISTRY-II (Credits-4) 

 
Course Objectives: 

The subject matter assimilated in this course 

Å Acquaints students with the long form of periodic table and classification of elements into 

four blocks. 

Å Provides explanation regarding unique position of hydrogen in the periodic table and 

chemistry of hydrides. 

Å Emphasizes on the properties of s and p block elements along with the knowledge about 

generalized acid-base concept. 

UNIT- I 

The periodic classification of elements and periodic properties: The relationship between 

chemical periodicity and electronic structure of the atom; The long form of the periodic table; 

Trends among representative elements; Atomic volume; Atomic and ionic radii; Periodic trends in 

atomic and ionic radii; Metallic/non-metallic character; standard electrode potential; Periodic trends 

in electrode potential; Ionization potential; Electron affinity and electronegativity; Electronegativity 

scale; Bond 

energies; Oxidation numbers and oxidation states; Periodicity in oxidation state of valence; 

Oxidizing or reducing behaviour; Acidic and basic character of oxides. Hydrogen and acids-bases: 

Unique position of hydrogen in the periodic table; Isotopes of hydrogen; Industrial production; 

Hydrides and their chemistry; Heavy water; Hydrogen bonding; Hydrates. 

 
UNIT- II 

The s-block elements: Production and uses of metals; Chemical reactivity and trends in alkali 

and alkaline earth metals; Structure and properties of oxides, halides and hydroxides; Anomalous 

behavior of lithium and its similarity with magnesium; Anomalous behavior of beryllium; Diagonal 
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relationship of beryllium and aluminium; Coordination complexes; Organometallic compounds of 

alkali metals; Crown and crypts; Behaviour of solutions in liquid ammonia. 

 
UNIT -III 

The p-block elements group III and IV (B, Al, Ga, In, Th family): Chemical 

reactivity and trends; Structures of crystalline boron; Crystal structures of borides, boranes and 

carboranes; Metallocarboranes and their chemistry; Boron halides; Boric acid; Borates; Boron- 

nitrogen compounds; LiAlH4 ðits uses as a reducing and hydrogenating reagent. C, Si, Ge, Sn, 

Pb family: Chemical reactivity and group trends; Carbon: Allotropic forms, compounds; Graphite 

intercalation compounds; Carbides. 

 
UNIT- IV 

Acids and Bases: Various concepts of acids and bases; Relative strength of acids and bases; 

Amphiprotic substances; The solvent system concept of acid and bases; Lewis acid-base concept; 

Bond energies; Classification of lewis acids and bases; The Usanowich concept of acid and 

bases and its applications; Pearsonôs hard and soft acid (HSAB) concept; Acid-base strength and 

hardness and softness; Symbiosis; Theoretical basis of hardness and softness; Electronegativity 

and hardness and softness. 

 
TEXT BOOK: 

1. B.R. Puri, L. R. Sharma, K. C. Kalia, Principles of Inorganic Chemistry, S. Chand & Co., 

New Delhi. 

REFERENCE BOOKS: 

1. J. D. Lee, Concise Inorganic Chemistry, ELBS with Chapman & Hall Ltd., London. 

2. W. U. Malik, R. D. Madan, G. D. Tuli, Selected Topics in Inorganic Chemistry, S. Chand & 

Company Pvt. Ltd., New Delhi. 

3. F. A. Cotton, G. W. Wilkinson and P. L. Gaus, Basic Inorganic Chemistry, John Wiley and 

Sons, New York. 

4. J. E. Huheey, E. A. Keiter, R. L. Keiter, Inorganic Chemistry: Principles of Structures and 

Reactivity; Harper Collins College Publishers, New York. 

5. Modern Inorganic chemistry, S. Chand & Company Pvt. Ltd., New Delhi 
 

BSCH 114 ORGANIC CHEMISTRY-II (Credits-4) 

 
Course Objectives: 

The subject matter incorporated in this course will help students to 

Å Understand structure, stability, methods of synthesis and reactions of arenes and aryl 

halides. 

Å Know about aliphatic and aromatic alcohols, their acidic strength and chemical properties. 

Å Learn nomenclature and reactions of ethers and epoxides. 
 

UNIT- I 

Alkyl and Aryl halides: Nomenclature, methods of preparation and chemical reactions of alkyl 

halides; Mechanisms of nucleophilic substitution with stereochemical aspects, kinetics and effect 

of solvent etc.; nucleophilic substitution vs elimination; Preparation and properties of chloroform, 

carbon tetrachloride. 

Nomenclature of benzene derivatives; The aryl group; Aromatic nucleus and side chain; Activating 

and deactivating substituents: Orientation and ortho/para ratio. Side chain reactions of benezene 
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derivatives: Birch reduction; Methods of formation and chemical reactions of alkylbenzenes. 

Structure and methods of preparation of aryl halides; Nuclear and side chain reactions; The 

addition-elimination and the elimination-addition reactions; Mechanisms of nucleophilic aromatic 

substitution reactions; Relative reactivities of alkyl halides vs. allyl, vinyl and aryl halides; Synthesis 

and uses of DDT and BHC. 

 
UNIT II 

Alcohols: Classification and nomenclature of alcohols; Nomenclature and methods of formation ( 

reduction of carbonyl compounds, carboxylic acids and esters) of monohydric alcohols; Hydrogen 

bonding in alcohols; Acidic nature of alcohols and their reactions; Manufacture of ethyl alcohol 

from molasses. 

Dihydric alcohols: Nomenclature, methods of preparation and chemical reactions of vicinal glycols; 

Pinacol-pinacolone rearrangement. 

Trihydric alcohols: Nomenclature, methods of formation and chemical reactions of glycerol. 

 
UNIT III 

Phenols: Nomenclature, structure and bonding; Preparative methods of phenols; Physical 

properties and acidic character; Comparison between acidic strengths of alcohols and phenols; 

Resonance stability of phenoxide ion. Electrophilic aromatic substitution; acylation and 

carboxylation reactions of phenols 

Mechanisms of Fries rearrangement; Claisen rearrangement; Gatterman synthesis; Hauben- 

Hoesch reaction, Ledrer-Manasse reaction and Reimer-Tiemann reaction 

 
UNIT -IV 

Ethers and epoxides: Nomenclature, isomerism, methods of synthesis, physical and chemical 

properties of ethers. Synthesis of epoxides; Acid and base-catalyzed ring opening of epoxides; 

Orientation of epoxide ring opening, Organometallic compounds of Mg and Li and their use in 

synthesis of organic compounds; Reactions of Grignard and Organolithium reagents with epoxides 

 
TEXT BOOK: 

1. A. Bahl and B. S. Bahl, Advanced Organic Chemistry, S. Chand & Co., New Delhi. 
 

REFERENCE BOOKS: 

1. R. T. Morrison and R. N. Boyd, Organic Chemistry, Prentice Hall of India Pvt. Ltd., New 

Delhi. 

2. I. L. Finar, Organic Chemistry (Volume 1) The Fundamental Principles, The English 

LanguageBook Society & Longman Group Limited, London. 

BSCH 118 PHYSICAL CHEMISTRY-II (Credits-4) 

 
Course Objectives: 

The subject matter incorporated in this course will help students to 

Å Learn about the various laws and conditions which govern the behaviour of gases and 

solutions and the phases in which they exist under different conditions. 

Å Understand concept of chemical potential and its application in deriving different colligative 

properties. 

Å Appreciate concept of entropy and spontaneous processes. 

 

 

22 



UNIT - I 

Chemical thermodynamics-I: Isolated, closed and open systems; Thermodynamic equilibrium; 

Intensive and extensive variables; State and path functions; Zeroth law of thermodynamics. 

Concept of heat q, work w, internal energy U, enthalpy H and statement of first law; Relation 

between heat capacities; Calculations of q, w, U and H for reversible, irreversible and free 

expansion of gases (ideal and van der Waals) under isothermal and adiabatic conditions. 

 

Heats of reactions; standard states; Enthalpy of formation of molecules and ions and enthalpy  

of combustion and its applications; Calculation of bond energy, bond dissociation energy and 

resonance energy from thermochemical data; Effect of temperature (Kirchoffôs equations) and 

pressure on enthalpy of reactions; Adiabatic flame temperature and explosion temperature. 

 
UNIT- II 

Chemical thermodynamics-II: Limitation of 1st law; spontaneous processes; Carnot cycle; 

Statement of the second law of thermodynamics; Concept of entropy and its physical significance; 

Calculation of entropy change for reversible and irreversible processes. 

The Nernst heat theorem; Third law of thermodynamics; Determination of absolute entropy of 

molecules; residual entropy; Gibbs (G) and Helmholtz energy(A); variation of S, G, A with T, V,  

P; Free energy change and spontaneity; Relation between Joule-Thomson coefficient and other 

thermodynamic parameters; Inversion temperature; Gibbs-Helmholtz equation; Maxwell relations; 

Thermodynamic equation of state. 

 
UNIT- III 

Systems of variable composition: Partial molar quantities; Dependence of thermodynamic 

parameters on composition; Gibbs - Duhem equation; Variation of chemical potential with 

temperature and pressure; chemical potential in a system of ideal gases; Concept of fugacity and 

activity; Thermodynamic derivation of relation between Gibbs free energy of reaction and reaction 

quotient; Exoergic and endoergic reactions. 

 
UNIT- IV 

Chemical equilibrium: Criteria of thermodynamic equilibrium; Degree of advancement of 

reaction; Chemical equilibria in ideal gases; Equilibrium constants and their quantitative 

dependence on temperature, pressure and concentration; Free energy of mixing and spontaneity; 

Thermodynamic derivation of relations between the various equilibrium constants Kp, Kc and Kx; 

Equilibrium constants for reactions involving real gases; Le Chatelier principle. 

 
TEXT BOOKS: 

1. B. R. Puri, L. R. Sharma, M. S. Pathania, Principles of Physical Chemistry, Vishal 

Publishing Company. 

2. Arun Bahl, Essentials of Physical Chemistry, S. Chand Publishing 
 

REFERENCE BOOKS: 

1. P. W. Atkins and J. de Paula, Atkinôs Physical Chemistry, Oxford University Press, Oxford. 

2. G. W. Castellan, Physical Chemistry, Narosa Publishing House, New Delhi. 

3. K. L. Kapoor, A Textbook of Physical Chemistry (Vol. I), Macmillan Publishers India Ltd. 

4. S. Negi and S. C. Anand, A Textbook of Physical Chemistry, New Age International (P) 

Ltd. 
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BSCH 152 INORGANIC CHEMISTRY –II LAB (Credit-1) 

 
List of Experiments 

 
(a) Iodo/IodimetricTitrations 

(i) Estimation of Cu (II) and K2Cr2 O7 using sodium thiosulphate solution 
(Iodimetrically) 

(ii) Estimation of (i) arsenite and (ii) antimony in tartar-emetic iodimetrically 

(iii) Estimation of available chlorine in bleaching powder iodometrically. 
 

(b) Inorganicpreparations 

(i) Cuprous Chloride, Cu2Cl2 

(ii) Preparation of Manganese (III) phosphate, MnPO4.H2O 

(iii) Preparation of Aluminium Potassium sulphateKAl(SO4)2.12H2O (Potash alum) or 
Chrome alum. 

(Note: A candidate has to perform at least eight experiments in the lab.  Any 

suitable experiment may be added.) 

 
TEXT BOOK: 

1. O. P Pandey, D.N. Bajpai and S. Giri, Practical chemistry, S. Chand & Company Pvt. Ltd. 
 

REFERENCE BOOK: 

1. A.I. Vogel, A Textbook of Quantitative Inorganic Analysis, ELBS. 
 

BSCH 164 ORGANIC CHEMISTRY –II LAB (Credit-1) 

List of Experiments 

Organic Preparations 

1. Acetylation of one of the following compounds: amines ( aniline, o-,ð ,p-  
toluidinesand o -,m-,p- anisidine ) and phenols (β-naphthol, vanillin, salicylic 

acid). 

2. Benzolyation of one of the following compounds: amines (aniline, o-,m-,p- 
toluidinesand o-,m-,p- anisidine) and phenols (β-naphthol, resorcinol, p- 

cresol) by Schotten-Baumann reaction. 

3. Hydrolysisof amides and esters to obtain benzoicacid. 

4. Derivatives of thecarbonylcompounds: 

a) 2,4-DNP of one the following compounds- acetone, ethyl methyl  

ketone, di-ethyl ketone, cyclohexanone. 

b) Semicarbazone of one the following compounds- acetone, ethyl methyl 

ketone, di- ethyl ketone, cyclohexanone. 

c) oxime of one the following compounds- di-ethyl ketone, 

cyclohexanone. 

5. Nitration of one the following compounds: nitrobenzene, chlorobenzene, 

bromobenzene. 

6. Oxidation of the following compounds: benzaldehyde, benzyl alcohol 

acetophenonetobenzoicacid(byiodoformreaction). 

(Note: A candidate has to perform at least eight experiments in the lab. Any 
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suitable experiment may be added.) 

 
TEXT BOOKS: 

1. J. Mendham, R. C Danney, J. D. Barnes , M. Thomas and B. Sivasankar, Vogelôs 

Textbook of Quantitative Chemical Analysis, Pearson Education, Chennai. 

2. O.P. Giri, D.N. Bajpai and S.Giri, Practical Chemistry, S. Chand and Company Pvt. 

Ltd., New Delhi. 

REFERENCE BOOKS: 

1. W. G. Palmer, Experimental Inorganic Chemistry, Cambridge University press, 

London. 

2. B. S Furniss, A. J. Hannaford, P. W. G Smith and A. R. Tatchell, Vogels Textbook of 

Practical Organic Chemistry , ELBS with Longman, Longman Singapore Publishers 

Pte Ltd, Singapore. 

3. F. G. Mann and P. C. Saunders, Practical Organic Chemistry, Green and Co. Ltd., 

London. 

BSCH 156 PHYSICAL CHEMISTRY – II LAB (Credit-1) 

 
List of Experiments 

Thermochemistry 

1. Determination of heat capacity of a calorimeter for different volumes using change        

of enthalpy data of a known system (method of back calculation of heat capacity of 

calorimeter from known enthalpy of solution or enthalpy of neutralization). Determination 

of heat capacity of the calorimeter and enthalpy of neutralization of hydrochloric acid with 

sodium hydroxide. 

2. Calculation of the enthalpy of ionization of ethanoic acid. 

3. Determination of heat capacity of the calorimeter and integral enthalpy (endothermic and 

exothermic) solution of salts. 

4. Determination of basicity/proticity of a polyprotic acid by the thermochemical method in 

terms of the changes of temperatures observed in the graph of temperatureversus time 

for different additions of a base. Also calculate the enthalpy of neutralization of the first 

step. 

5. Determination of enthalpy of hydration of copper sulphate. 

6. Study of the solubility of benzoic acid in water and determination of enthalpy change. 

(Note: A candidate has to perform at least eight experiments in the lab.  Any 

suitable experiment may be added.) 

 
TEXT BOOK: 

1. B. D. Khosla, V. C. Garg and A. Gulati, Senior Practical Physical Chemistry, R. 

Chand and Co., New Delhi. 

REFERENCE BOOKS: 

1. B. P. Levitt, Findlays Practical Physical Chemistry,Longman Group Ltd., London . 

2. R. C. Das and B. Behra, Experimental Physical Chemistry, Tata McGraw Hill Publishing 

Co. Ltd., New Delhi. 
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6.6 Syllabi of Courses specific to B.Sc. (Hons.) Physics 

 
BSPH 101 MATHEMATICAL PHYSICS – I (Credits-5) 

 
Course Objectives: 

Study of the topics included in this course will enable the students to:- 

Å Develop the mathematical methods for application to problems in physics. 

Å Gainthe insight of vectorcalculus. 

Å Learn thecalculations of errors. 
 

UNIT- I 

Vector Differentiation: Scalar and Vector Fields, Ordinary and Partial Derivative of a 

Vector w.r.t. Coordinates; Unit Tangent Vector and Unit Normal Vector; Directional 

Derivatives and Normal Derivative; Gradient of a Scalar Field and its Geometrical 

Interpretation; Divergence and Curl of a Vector Field; Del and LaplacianOperators; 

VectorIdentities. 

 
UNIT- II 

Vector Integration: Ordinary Integral of Vectors; Line, Surface and Volume Integrals; 

Flux of a Vector Field; Gaussô Divergence Theorem, Greenôs Theorem and Stokes 

Theorem. 

Orthogonal Curvilinear Coordinates: Orthogonal Curvilinear Coordinates;  

Derivation of Gradient, Divergence; Curl and Laplacian in Cartesian; Spherical and 

Cylindrical Coordinate Systems. 

Multiple Integrals: Double and Triple Integrals: Change of Order of Integration,  

Change of Variables and Jacobian. Applications of Multiple Integrals: (1) Area 

EnclosedbyPlaneCurves,(2)AreaofaCurvedSurface,(3)VolumesofSolids 

 
UNIT- III 

Some Special Integrals: Beta and Gamma Functions and Relation between them, 

Expression of Integrals in terms of Gamma Functions. Error Function (Probability 

Integral). 

Theory of Errors: Systematic and Random Errors; Propagation of Errors; Normal Law of 

Errors; Standard and Probable Error. 

 
UNIT - IV 

Fourier Series: Dirichlet Conditions (Statement only); Kroneckerôs Method for 

Computation of Fourier Coefficients, Even and Odd Functions; Orthogonality of Sine 

and Cosine Functions, Sine and Cosine Series. Applications: Square Wave, Triangular 

Wave, Output of Full Wave Rectifier and other Simple Functions; Summing  of 

Infinite Series Term-by-Term Differentiation and Integration of a Fourier series. 

 
TEXT BOOK: 

1. H. K. Dass & R. Verma, Higher Mathematical Physics, S. Chand. 
 

REFERENCE BOOKS: 

1. Satya Prakash, Mathematical Physics, S. Chand. 

2. Murray Spiegel, Seymour Lipschutz Schaumôs Outline of Vector Analysis, McGraw Hill 

Education Private Limited, India. 
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3. D. E. Bourne, P C Kendall, Vector Analysis and Cartesian Tensors, Chapman and Hall, 

New York. 

4. Murray R. Spiegel, Schaumôs Outline of Theory and Problems of Fourier Analysis, 

McGraw Hill Education Pvt. Ltd., India. 

5. Erwin Kreyszig; Advanced Engineering Mathematics; (Wiley Eastern Limited). 

6. Charlie Harper; Introduction to Mathematical Physics; PHI LEARNING Pvt. Ltd., New 

Delhi. 

7. B S Grewal; Higher Engineering Mathematics; Khanna Publishers, New Delhi. 
 

BSPH 107 MECHANICS (Credits-5) 

 
Course Objectives: 

Thetopics included in thiscourse will help studentsto:- 

Å Understand the behavior of physical bodies when subjected to forces or displacements. 

Å Understand the subsequent effects of the bodies on their environment. 

Å Understand the inertial and non-inertial frames of references. 
 

UNIT-I 

Fundamentals of Dynamics: Dynamics of a System of Particles, Centre of Mass; 

Conservation of Momentum: Idea of Conservation of Momentum from Newtonôs Third 

Law:Impulse,MomentumofVariable.MassSystem:MotionofRocket. 

Work and Energy Theorem: Work and Kinetic Energy Theorem; Conservative and Non- 

Conservative Forces; Potential Energy, Energy Diagram; Stable and Unstable Equilibrium; 

Gravitational Potential Energy. Force as Gradient of Potential Energy; Work and Potential 

energy; Law of Conservation of Energy; Elastic and Inelastic Collisions between 

particles. 

 
UNIT-II 

Rotational Dynamics: Angular Momentum of a Particle and System of Particles; 

Torque, Conservation of Angular Momentum; Rotation about a Fixed Axis; Moment of 

Inertia: Calculation of Moment of Inertia for Rectangular, Cylindrical, and Spherical 

Bodies: Kinetic Energy of Rotation, Motion involving both Translation andRotation. 

Gravitation: Law of gravitation. Inertial and Gravitational Mass. Potential and Field dueto 

SphericalShellandSolidSphere. 

 
UNIT- III 

Central Force Motion: Motion of a Particle under Central Force Field. Two Body Problem 

and its Reduction to One Body Problem and its Solution; The Energy Equation and 

Energy Diagram; Keplerôs Laws (Ideas Only); Orbits of Artificial Satellites. 

Elasticity: Relation between Elastic Constants; Twisting Torque on a Cylinder or Wire. 

Fluid Motion: Kinematics of Moving Fluids: Poiseuilleôs Equation for Flow of a Liquid 

through a Capillary Tube. 

 
UNIT-IV 

Inertial and Non- Inertial Systems: Reference Frames; Galilean Invariance and 

Conservation Laws; Non-inertial Frames, Uniformly Rotating Frame; Components of 

Velocity and Acceleration in Cylindrical and Spherical Coordinate Systems. 

Special theory of Relativity: Michelson-Morley Experiment and its Outcome; 
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Postulates of Special Theory of Relativity; Lorentz Transformations, Lorentz 

Contraction, Time Dilation; Relativistic Transformation of Velocity, Frequency and Wave 

Number, Relativistic Addition of Velocities; Variation of Mass with Velocity; Rest Mass, 

Massless Particles, Mass-energy Equivalence; Relativistic Doppler Effect; Relativistic 

Kinematics;TransformationofEnergyandMomentum. 

 
TEXT BOOK: 

1. D. S. Mathur, Mechanics, S. Chand. 
 

REFERENCE BOOKS: 

1. Daniel  Kleppner,  Robert  J.  Kolenkow,  An  Introduction  to   Mechanics (McGraw- 

Hill), Berkeley, U.S. 

2. Charles Kittel, Walter Knight, Malvin Ruderman, Carl Helmholz, Burton Moyer, Mechanics 

Berkeley physics course, V.1, (Tata McGraw-Hill), Berkeley, U.S. 

3. D. S. Mathur, Mechanics, S. Chand & Co. Ltd., New Delhi. 

4. Keith R. Symon, Mechanics (Addison Wesley), Boston, USA. 

5. F. W. Sears, M. W. Zemansky and H. D. Young, University Physics, Narosa Publishing 

House, New Delhi. 

BSPH 105 OPTICS (Credits-5) 

 
Course Objectives: 

The subject matter incorporated in this course will enable students to:- 

Å Understand the behavior and properties of light. 

Å Acquire knowledge about the interference & diffraction. 
 

UNIT- I 

Geometrical Optics: Fermatôs Principle: Optical Path; Fermatôs Principle of Least 

Time or Extremum Path; Examples of Fermatôs Principle: (1) Reflection and (2) 

Refraction. 

Lenses: Transverse Magnification of a Spherically Refracting Surface, Lagrange and 

Helmholtz Laws of Magnification; Cardinal Points of a Coaxial Optical System. Graphical 

Construction of Image using Cardinal Points; Deviation produced by a Thin Lens. 

Equivalent Focal Length of Two Thin Lenses separated by a distance; Cardinal Points 

of a Coaxial System of Two Thin Lenses: Thick Lenses, Focal Length of a Thick Lens, 

Variation of Focal Length of a Convex Lens with Thickness, CardinalPointsofaThick 

Lens. 

 
UNIT- II 

Wave Optics: Nature of Light: Theories of Light, Electromagnetic Nature of Light; 

Definition of a Wave Front, Propagation of a Wave Front; Huygens Principle of 

Secondary Wavelets. 

Interference: Division of Amplitude and Division of Wave front. Youngôs Double Slit 

Experiment; Loydôs Mirror and Fresnelôs Biprism. Interference  in Thin  Films: Parallel and 

Wedge-shaped Films. Newtonôs Rings: Measurement of Wavelength and Refractive 

Index. 

Michelson’s Interferometer: (1) Determination of Wavelength, (2) Wavelength 

Difference,(3)RefractiveIndex. 

Coherence: Temporal and Spatial Coherence, Theory of Partial Coherence, 
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Coherence Time and Coherence Length; Purity of a Spectrum Line. 

 
UNIT- III 

Diffraction: Fresnel diffraction: Fresnelôs Assumptions. Fresnelôs Half-Period Zones for 

Plane Wave; Explanation of Rectilinear Propagation of Light; Comparison of a Zone plate 

with a Convex lens; Diffraction due to (1) a Straight Edge and (2) a Rectangular Aperture 

(Slit), (3) a Small Circular Aperture and (4) an Opaque Circular Disc. Fresnelôs Integrals, 

Cornuôs Spiral: Fresnel Diffraction Pattern due to (1) a Straight Edge, (2) a Slit. 

 
UNIT-IV 

Fraunhofer diffraction: Diffraction due to (1) a Single Slit, (2) a Double Slit and (1) a 

Plane Transmission Grating; Rayleighôs criterion of resolution; Resolving Power and 

Dispersive Power of a Plane Diffraction Grating. 

Holography: Principle of Holography;  Recording  and  Reconstruction  Method; Theory 

of Holography as Interference between two Plane Waves. 

 
TEXT BOOK: 

1. N. Subrahmanyam, B. Lal & M. N. Avdhanulu, Optics, S. Chand 
 

REFERENCE BOOKS: 

1. Francis Arthur, Jenkins and Harvey Elliott White, Fundamentals of Optics (McGraw-Hill), 

New York. 

2. A. Ghatak, Optics, Tata McGraw Hill, New York. 

3. Eugene Hecht and A. R. Ganesan, Optics (Pearson Education), New Delhi. 

4. Abdul Al-Azzawi Light and Optics: Principles and Practices (CRC Press), U.S. 

5. A. K. Ghatak & K. Thyagarajan, Contemporary Optics, Plenum Publishing Corporation, 

New York. 

6. Khanna and Gulati, Introduction to Optics, R. Chand & Co., Delhi. 

BSPH 153 BASIC PHYSICS LAB – I (Credit-1) 

LIST OF EXPERIMENTS 

1. To plot a graph between the distance of the knife edge from the centre of gravity and the 

time period of the bar pendulum. From the graph, find 

(i) the acceleration due to gravity, 

(ii) the radius of gyration and the moment of inertiaof the bar about an axis. 

2. To determine the moment of inertia of a flywheel about its own axis of motion. 

3. To determine the value of acceleration due to gravity using Katerôs pendulum. 

4. To determine the frequency of A.C. mains with sonometer using non- magnetic wire. 

5. To determine the frequency of electrically matained turning fork by Melde`s method. 

6. To determine the wavelength of sodium light using Newton`s ring apparatus. 

7. To determine the wavelength of prominent lines of mercury by plane diffraction grating. 

8. To determine the refractive index of the material of the prism for the given colours 

(wavelengths) of mercury light with the help of spectrometer. 

9. To determine the specific rotation of cane sugar solution with the help of half shade 

polarimeter. 

10. To determine the wavelength of He-Ne LASER using transmission diffraction grating. 
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REFERENCE BOOKS: 

1. D. P. Khandelwal, A Laboratory Manual of Physics for Undergraduate Classes (Vani 

Publication House, New Delhi). 

2. B. L. Worsnop, H. T. Flint, Advanced Practical Physics (Asia Publishing House, New 

Delhi). 

3. GeetaSanon, B.Sc Practical Physics (R. Chand & Co). 

4. C. L.Arora, B.Sc Practical Physics (S Chand and Co. Ltd., New Delhi). 

5. InduPrakash, Ramakrishna, A Text Book of Practical Physics (Kitab Mahal, New 

Delhi). 

(Note: A candidate has to perform at least eight experiments in the lab. Any 
suitable experiment may be added.) 

BSPH 102 MATHEMATICAL PHYSICS –II (Credits-5) 

 
Course Objectives: 

Study of the topics included in this course will enable the students to:- 

Å Develop the mathematical methods for application to problems in physics. 

Å Understand the differential equations and calculus of variations. 
 

UNIT-I 

Differential Equations: Classification: Ordinary and Partial, Order and Degree, Linear 

and Nonlinear, Homogeneous and Non homogeneous. Solution: Explicit and Implicit, 

Number of Arbitrary Constants. 

Linear Ordinary Differential Equations: First order: (1) Separable Equations; Initial 

Value Problem. (2) Exact Equations; Integrating Factor. (3) Linear Equations. Lagrangeôs 

MethodofVariationofParameters. 

 
UNIT -II 

Second order: Homogeneous Equations with Constant Coefficients: Wronskian and 

General Solution, Statement of Existence and Uniqueness Theorem for Initial Value 

Problems. Solution of Non-homogeneous Equations by D Operator Method, Particular 

Integral; Methods of Undetermined Coefficients and Variation of Parameters; Equations 

Reducible to those with Constant Coefficients; Bernoulli and Euler Equations. 

 
UNIT -III 

Differential Equations of special types: solutions of differential equations of 

successive integration, equations which do not contains x or y variables directly, 

equation whose one solution is known normal form (removal of first derivative), 

solution of linear differential equation by method of  changing  of  variables,   

method of variation of parameters, Coupled Differential Equations 

UNIT-IV Applications of Differential Equations: Electrical engineering problems, 

Mechanical engineering Problems: rectilinear motions, vertical & Horizontal elastic 

string, Simple harmonic motion, damped harmonic motion, forced harmonic motion, 

bending of beam, projectiles. 

 
TEXT BOOK: 

1. H. K. Dass & R. Verma, Higher Mathematical Physics, (S. Chand.) 
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REFERENCE BOOKS: 

1. N. M. Kapoor, A Text Book of Differential Equations, (Pitambar Publishing) 

2. Richard Bronson, Schaumôs outline of theory and problems of differential equations 

(McGraw-Hill Professional) 

3. Erwin Kreyszig, Advanced Engineering Mathematics, (Wiley Eastern Limited) 

4. B. S. Grewal, Higher Engineering Mathematics, (Khanna Publishers) 
 

BSPH 112 ELECTRICITY & MAGNETISM (Credits-5) 

 
Course Objectives: 

The subject matter incorporated in this course will help students to 

Å Understand the concept of electric field & potential. 

Å Learn the dielectric properties of matter. 

Å Learn the magnetic properties of matter. 
 

UNIT- I 

Electric Field: Electric Field & Lines. Electric Field E due to a Ring of Charge; 

Electric Flux; Gaussôs law, Gaussôs law in Differential form,Applications of Gaussôs Law : 

E due to (1) an Infinite Line of Charge, (2) a Charged Cylindrical Conductor, 

(3) an Infinite Sheet of Charge and Two Parallel Charged Sheets, (4) a Charged 

Spherical Shell, (5) a Charged Conducting Sphere, (6) a Uniformly Charged Sphere, (7) 

Two Charged Concentric Spherical Shells and (8) a Charged Conductor. 

Electric Potential: Line Integral of Electric Field; Electric Potential Difference and 

Electric Potential V (Line integral); Conservative Nature of Electrostatic Field; Relation 

between E and V;  Electrostatic Potential Energy of a System of Charges; Potential   

and Electric Field of (1) a Dipole, (2) a Charged Wire and (3) a Charged Disc. Force  

and Torque on a Dipole; Conductors in an Electrostatic Field. Method of Images and its 

Application to:- (1) Plane Infinite Sheet and (2) Sphere. 

 
UNIT- II 

Electrostatic Energy of (1) a Point Charge, (2) a System of Point Charges,  (3)  a 

Uniform Sphere, (4) a Capacitor. 

 
Dielectric Properties of Matter 

Dielectrics: Electric Field in Matter, Dielectric Constant; Parallel Plate Capacitor with 

a Dielectric; Polarization; Polarization Charges and Polarization Vector; Electric 

Susceptibility; Gaussôs law in Dielectrics; Displacement vector D; Relations between 

thethree Electric Vectors. Capacitors filled with Dielectrics. 

 
UNIT -III 

 
MagneticField 

Magnetic Effect of Currents: Magnetic Field  B,  Magnetic  Force  between  

Current Elements and Definition of B. Magnetic Flux; Biot-Savartôs Law : B due to 

(1) a Straight Current Carrying Conductor and (2) Current Loop, Current Loop as         

a Magnetic Dipole and its Dipole Moment (Analogy with Electric Dipole); Ampereôs 

Circuital law (Integral and Differential Forms): B due to (1) a Solenoid and (2) a Toroid; 

Properties of B; Curl and Divergence of B. Vector Potential. 
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Forces on an Isolated Moving Charge; Magnetic Force on a Current Carrying Wire. Torque 

on a Current Loop in a Uniform Magnetic Field. 

 
UNIT-IV 

 
Magnetic Properties of Matter 

Magnetism of Matter: Gaussôs law of magnetism (Integral and Differential Forms); 

Magnetization current; Relative Permeability of a Material; Magnetic Susceptibility, 

Magnetization Vector (M). Magnetic Intensity (H); Relation between B, M and H; Stored 

Magnetic Energy in Matter; Magnetic Circuit; B-H Curve and Energy Loss in Hysteresis. 

 
Electromagnetic induction 

Faradayôs law (Differential and Integral forms); Lenzôs Law; Self and Mutual 

Induction;EnergystoredinaMagneticField. 

 
Ballistic Galvanometer 

Potential Energy of a Current Loop; Ballistic Galvanometer: Current and Charge  

sensitivity;ElectromagneticDamping;LogarithmicDamping;CDR. 

 
TEXT BOOK: 

1. K. K. Tiwari, Electricity and Magnetism, S. Chand & Co., Delhi. 

REFERENCE BOOKS: 

1. Edward M. Purcell, Electricity and Magnetism, McGraw-Hill Education, Berkeley, U.S. 

2. Arthur F. Kip, Fundamentals of  Electricity  and  Magnetism,  McGraw-Hill, Berkeley,  

U.S. 

3. J.H. Fewkes & John Yarwood, Electricity and Magnetism.Vol.I, Oxford Univ. Press. 

4. D C Tayal, Electricity and Magnetism. (Himalaya Publishing House). 

5. David J. Griffiths, Introduction to Electrodynamics, Benjamin Cummings. 
 

BSPH 106 OSCILLATIONS & WAVES (Credits-5) 

 
Course Objectives: 

The subject matter incorporated in this course will help students to 

Å Learn about the Simple HarmonicOscillation and its solution. 

Å Understand the different waveôs phenomenon. 
 

UNITI 

Oscillations: SHM: Simple Harmonic Oscillations; Differential Equation of SHM and its 

Solution, Amplitude, Frequency, Time Period and Phase; Velocity and Acceleration; 

Kinetic, Potential and Total Energy and their Time Average Values; Reference Circle; 

Rotating Vector Representation of SHM. 

Free Oscillations of Systems with One Degree of Freedom: (1) Mass-Spring 

system, (2) Simple Pendulum, (3) Torsional Pendulum, (4) Oscillations in a U-Tube, (5) 

Compound pendulum: Centres of Percussion and Oscillation, and (6) Bar Pendulum. 

 
UNIT II 

Superposition of Two Collinear Harmonic Oscillations: Linearity and Superposition 

Principle.(1) Oscillations having Equal Frequencies and (2)  Oscillations  having 

Different Frequencies (Beats); Superposition of N Collinear Harmonic Oscillations with 
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(1) Equal Phase Differences and (2) Equal Frequency Differences. 

Superposition of Two Perpendicular Harmonic Oscillations: Superposition of Two 

Mutually Perpendicular Simple Harmonic Motions with Frequency Ratios 1:1 and 1:2 

using Graphical and Analytical Methods; Lissajous Figures and their Uses. 

 
UNIT III 

System with Two Degrees of Freedom: Coupled Oscillators,  Normal  Coordinates 

and Normal Modes; Energy Relation and Energy Transfer; Normal Modes of N Coupled 

Oscillators. 

Free Oscillations; Damped Oscillations: Damping Coefficient, Log Decrement; 

Forced Oscillations: Transient and Steady States, Amplitude, Phase, Resonance, 

Sharpness of Resonance, Power Dissipation and Quality Factor; Helmholtz Resonator. 

 
UNIT-IV 

Waves: Wave Motion: Plane and Spherical Waves, Longitudinal and Transverse Waves; 

Plane Progressive (Travelling) Waves; Wave Equation; Particle and Wave Velocities; 

Differential Equation; Pressure of a Longitudinal Wave; Energy Transport; Intensity of 

Wave. Water Waves: Ripple and Gravity Waves. 

Velocity of Waves: Velocity of Transverse Vibrations of Stretched Strings; Velocity of Longitudinal 

Waves in a Fluid in a Pipe; Newtonôs Formula for Velocity of Sound; Laplaceôs Correction. 

Superposition of Two Harmonic Waves: Standing (Stationary) Waves in a String: Fixed and Free 

Ends; Analytical Treatment; Phase and Group Velocities. 

 
TEXT BOOK: 

1. M. Ghosh, D. Bhattacharya, A Text Book of Oscillations, Waves and Acoustics, S. Chand & 

Co. Pvt. Ltd., Delhi. 

REFERENCE BOOKS: 

1. P. French, Vibrations and Waves, CBS Pub.& Dist., New Delhi. 

2. N.K. Bajaj, The Physics of Waves and Oscillations, Tata McGraw-Hill, New Delhi. 

3. K. Uno Ingard, Fundamentals of Waves & Oscillations, Cambridge University Press. 

4. Daniel Kleppner, Robert J. Kolenkow, An Introduction to Mechanics, McGrawHill, U.S 

5. Franks Crawford, Waves: Berkeley Physics Course (SIE), Tata McGraw-Hill, U.S. 
 

BSMA 224 BASICS OF MATLAB (Credits-2) 

 
Course Objectives: 

Å Understand the MATLAB Desktop, Command window and the Graph Window. 

Å Be able to do simple and complex calculation using MATLAB. 

Å Be able to carry out numerical computations and analyses. 

Å Understand the mathematical concepts upon which numerical methods rely. 

Å Ensure you can competently use the MATLAB programming environment. 

Å Understand the tools that are essential in solving engineering problems. 
 

UNIT I 

Introduction to MATLAB: Starting and ending MATLAB session, MATLAB environment, MATLAB 

help, types of files, search path, some useful MATLAB commands, data types, constant and 

variables, Operators, built-in functions, assignment statement, illustrative programs. 
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UNIT II 

Vectors and Matrix Computations: Scalars and vectors, entering data in matrices, line 

continuation, matrix subscripts/indices, Transpose, dot product, matrix multiplication, matrix 

powers, matrix inverse, determinants, solutions to systems of linear equations : solution using 

matrix inverse, solution using matrix left division, special Matrices: identity matrix, diagonal 

matrices 

 
UNIT III 

Polynomials: Entering a polynomial, polynomial evaluation, and roots of polynomial, polynomial 

operations - addition and subtraction, multiplication, division, formulation of polynomial equation, 

characteristic polynomial of a matrix, polynomial differentiation, integration, and curve fitting, 

evaluation of polynomial with matrix arguments. 

 
UNIT IV 

MATLAB Graphics: Two-dimensional plots, multiple plots, style options, legend command, 

subplots, specialized two-dimensional plots, three-dimensional plots. 

Symbolic Processing With MATLAB: Symbolic Expressions and Algebra, Algebraic and 

Transcendental Equations, Calculus, Symbolic Linear Algebra, ordinary and partial differential 

equation, Symbolic Tutors 

 
TEXT BOOK: 

1. Rudra Pratap; Getting started with MATLAB; Oxford university press. 
 

REFERENCE BOOKS: 

1. David F. Griffiths; An introduction to MATLAB; Oxford University Press. 

2. Jaydeep Chakravorty; Introduction to MATLAB programming, toolbox and Simulink 
 

BSPH 160 BASIC PHYSICS LAB – II (Credit-1) 

 
List of Experiments 

1. To determine the value of e/m of electron by J. J. Thomson method. 

2. To determine unknown resistance of a wire by Carey Fosterôs Bridge. 

3. To determine the internal resistance of Leclanche cell using potentiometer. 

4. To study the charging and discharging of a capacitor and to find out the time constant. 

5. To find the thermal conductivity of a poor conductor by Leeôs disk method. 

6. To study the themo EMF using thermocouple and resistance using Pt Resistance 

thermometer. 

7. To determine the velocity of ultrasound waves using and ultrasonic spectrometer in a 

given liquid (Kerosene Oil). 

8. To measure the frequency of a sine-wave voltage obtains from signal generator and to 

obtain Lissajous pattern on the CRO screen by feeding two sine wave voltages from two 

signal generator. 

9. To determine the temperature Co-efficient of resistance of platinum by Calllender & 

GriffithôsBridge. 

10. To study Hall Effect. 

11. To determine Planckôs constant. 
 

REFERENCE BOOKS: 

1. C. L.Arora, B. Sc Practical Physics, S Chand and Co. Ltd., New Delhi. 
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2. GeetaSanon, BSc Practical Physics, S. Chand & Co. 

3. B. L. Worsnop and H. T. Flint, Advanced Practical Physics, Asia Publishing House, New 

Delhi. 

4. InduPrakash and Ramakrishna, A Text Book of Practical Physics, KitabMahal, New Delhi. 

5. D. P. Khandelwal, A Laboratory Manual of Physics for Undergraduate Classes, 

VaniPublication House, New Delhi. 

6. Nelson and Jon Ogborn, Practical Physics. 
 

6.7 Syllabi of Courses specific to B.Sc. (Hons.) Mathematics 

 
BSMA 137 ALGEBRA (Credits-4) 

 
Course Objectives: 

The objective of thecourse module is to 

Å Introducebasicconceptsofmatrices. 

Å Nature of roots by inspection of change of sign of equations. 
 

UNIT- I 

Symmetric; Skew-symmetric; Hermitian and  skew  Hermitian  matrices;  

Elementary Operations on matrices; Rank of a matrices; Inverse of a matrix; Linear 

dependence and independence of rows and columns of matrices; Row rank and column 

rank of a matrix; Eigenvalues, eigenvectors and the characteristic equation of a 

matrix; Minimal polynomial of a matrix; Cayley Hamilton theorem and its use in finding 

the inverse of a matrix. 

 
UNIT -II 

Applications of matrices to a system of linear (both homogeneous and nonï 

homogeneous) equations; Theorems on consistency of a system of linear equations; 

unitary and Orthogonal Matrices; Bilinear and Quadratic forms 

 
UNIT- III 

Relations between the roots and coefficients of general polynomial equation in one 

variable; Solutions of polynomial equations having conditions on roots; Common 

roots and multiple roots;Transformation of equations 

 
UNIT-IV 

Nature of the roots of an equation; Descarteôs rule of signs; Solutions of cubic 

equations(Cardonôsmethod);Biquadraticequationsandtheir solutions 

 
TEXT BOOK: 

1. C. Prasad, Text Book on Algebra and Theory of Equations. Pothishala Private Ltd., Allahabad. 
 

REFERENCE BOOKS: 

1. T. Andreescu and DorinAndrica, Complex Numbers from A to Z, Birkhauser. 

2. E.J. Barbeau, Polynomials, Springer Verlag. 

3. David C. Lay, Linear Algebra and its Applications, Pearson Education. 

4. H.S. Hall and S.R. Knight, Higher Algebra, H.M. Publications, New Delhi. 

5. Shanti Narayan, A TEXT BOOK of Matrices, S. Chand, New Delhi. 
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BSMA 133 CALCULUS (Credits-4) 

 
Course Objectives: 

Study of the topics of the course will enable the students to 

Å Build knowledge about the basics of geometry and its applications. 

Å Tracing of a curve. 
 

UNIT- I 

Definition of the limit of a function; Basic properties of limits; Continuous functions and classification 

of discontinuities; Differentiability; Successive differentiation; Leibnitz theorem; Maclaurin and 

Taylor series expansions. 

 
UNIT- II 

Asymptotes in Cartesian coordinates; intersection of curve and its asymptotes; asymptotes in 

polar coordinates; Curvature, radius of curvature for Cartesian curves, parametric curves, polar 

curves; Newtonôs method; Radius of curvature for pedal curves; Tangential polar equations. 

Centre of curvature. Circle of curvature. Chord of curvature; evolutes; Tests for concavity and 

convexity; Points of inflexion; Multiple points; Cusps, nodes & conjugate points; Type of cusps. 

 
UNIT - III 

Tracing of curves in Cartesian, parametric and polar co-ordinates; Reduction 

formulae; Rectification; intrinsic equations of curve. 

 
UNIT-IV 

Quardrature (area) Sectorial area; Area bounded by closed curves. Volumes and surfaces of 

solids of revolution. 

 
TEXT BOOKS: 

1. Shanti Narayan, Differential Calculus, S. Chand & Co., New Delhi. 

2. Shanti Narayan, Integral Calculus, S. Chand & Co., New Delhi. 
 

REFERENCE BOOKS: 

1. Murray R. Spiegel, Theory and Problems of Advanced Calculus, SchaunôsOutline  

series. Schaum Publishing Co., New York. 

2. N. Piskunov, Differential and integral Calculus, Peace Publishers, Moscow. 

3. Gorakh Prasad, Differential Calculus, Pothishasla Pvt. Ltd., Allahabad. 

4. Gorakh Prasad, Integral Calculus, Pothishala Pvt. Ltd., Allahabad. 
 

BSMA 135 VECTOR CALCULUS (Credits-4) 

 
Course Objectives: 

Study of the topics of the course will enable the students to 

Å Build knowledge about vectors and scalars. 

Å Physical significance of gradient, divergence and curl. 
 

UNIT - I 

Scalar and vector product of three vectors; Product of four vectors; Reciprocal vectors, Vector 

differentiation; Scalar Valued point functions, vector valued point functions, derivative along a 

curve, directional derivatives. 
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UNIT- II 

Gradient of a scalar point function: geometrical interpretation of grad, character of 

gradient as a point function; Divergence and curl of vector point function; characters 

of Div f and Curl f as point function, examples; Gradient, divergence and curl of 

sums and product and their related vector identities; Laplacian operator. 

 
UNIT- III 

Orthogonal curvilinear coordinates: Conditions for orthogonality fundamental 

triad of mutually orthogonal unit vectors; Gradient, Divergence, Curl and Laplacian 

operators in terms of orthogonal curvilinear coordinates; cylindrical co-ordinates and 

Spherical coordinates. 

 
UNIT-IV 

Vector integration: Line integral, Surface integral, Volume integral; Theorems of 

Gauss,Green&Stokesandproblemsbasedonthesetheorems. 

 
TEXT BOOK: 

1. Shanti Narayna, A Text Book of Vector Calculus. S. Chand & Co., New Delhi 
 

REFERENCE BOOKS: 

1. Murrary R. Spiegal, Theory and Problems of Advanced Calculus, Schaum 

Publishing Company, New York. 

2. Murrary R. Spiegal , Vector Analysis, Schaum Publishing Company, New York. 

3. N. Saran and S.N. Nigam, Introduction to Vector Analysis, Pothishala Pvt. Ltd., 

Allahabad. 
 

BSMC 119 MATHEMATICAL FINANCE (Credits-4) 

 
Course Objectives: 

Study of the topics of the course will enable the students to 

Å Provide active and practical use of mathematics, which includes interrelated 

financialtopics. 

Å Provide an experience of formulating finance problems into computational 

problems. 

Å Provide an illustration of the role of optimization in computational finance such as 

single and multi-period mean-variance portfolio management. 
 

UNIT- I 

Nature, process and scope of financial assets investment decisions. Structure of Indian 

Securities market-An overview; Comparison, arbitrage and risk aversion, Interest 

(simple and compound). 

 
UNIT -II 

Time value of money, Inflation, net present value, internal rate of return, comparison of NPV 

and IRR Bonds, bond prices and yields, Macaulay and modified duration, term structure of 

interest rate, explanations of term structure, immunization, convexity, putable and callable 

bonds. 
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UNIT- III 

Asset return, portfolio return (brief introduction to expectation, variance, covariance 

and correlation), Random returns, Portfolio mean return and variance, diversification. 

 
UNIT-IV 

CapitalAsset Pricing Model (CAPM), betas of stocks and Portfolios security market line, 

Capital market line, Financial Derivatives:An introduction. 

 
TEXT BOOKS: 

1. John C. Hull, Options, Futures and Other Derivatives, Prentice-Hall, India. 

2. Z. Bodie, A. Kane, Marcus, Mohanty, Investments, McGraw Hill Education 

(India) Private Limited. 

3. S. Ross, An Elementary Introduction to Mathematical Finance, Cambridge 

University Press, USA. 

REFERENCE BOOKS: 

1. David G. Luenberger, Investment Science, Oxford University Press, Delhi. 

2. Fischer Donald E. and Ronald J. Jordan, Security Analysis and Portfolio 

Management, Prentice Hall of India. 

3. Frank K. Reilly, and Keith C. Brown, Investment Analysis and Portfolio 

Management, Thomson. 

4. S. Roman, Introduction to the Mathematics of Finance (Springer, New York). 
 

BSMA 132 MODERN ALGEBRA (Credits-4) 

 
Course Objectives: 

The objective of thecourse module is to 

Å Introducebasicconceptsof algebraicstructures. 

Å ConceptsofcyclicgroupsanditsapplicationinNumberTheory. 
 

UNIT- I 

Definition of a group with example and simple properties of groups, Subgroups and 

Subgroups criteria, Generation of groups, cyclic groups, Cosets, Left and right cosets, 

Index of a sub-group, Coset decomposition, Largrageôs theorem and its consequences, 

Normal subgroups, Quotient Groups. 

 
UNIT-II 

Homomorphisms, isomophisms, automorphisms and inner automorphisms of a group. 

Automorphisms of cyclic groups, Permutations groups. Even and odd permutations, 

Alternating groups, Cayleyôs theorem, Center of a group and derived group of a 

group. 

 
UNIT-III 

Introduction to rings, subrings, integral domains and fields, Characteristics of a ring. 

Ring homomorphisms, ideals (principle, prime and Maximal) and Quotient rings, Field 

of quotients of an integral domain. 

 
UNIT - IV 

Euclidean rings, Polynomial rings, Polynomials over the rational field, The 
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Eisenteinôs criterion, Polynomial rings, over commutative rings, Unique factorization 

domain, R uniquefactorization domain impliesso is R[X1, X2. ... Xn]. 

 
TEXT BOOK: 

1. N. Herstein, Topics in Algebra, Wiley Eastern Ltd. New Delhi. 

2. A. R. Vashishta, Modern Algebra, Krishna prakashan, New Delhi. 
 

REFERENCE BOOKS: 

1. S. Singh, Modern Algebra, Vikas Publishing House, India. 

2. Joseph A. Gallian, Contemporary Abstract Algebra, Narosa Publishing House, New Delhi. 
 

BSMA 134 ORDINARY DIFFERENTIAL EQUATIONS (Credits-4) 

 
Course Objectives: 

Study of the topics of the course will enable the students to 

Å Solve Ordinary Differential Equations. 

Å Some applications of Ordinary Differential Equations. 
 

UNIT- I 

Geometrical meaning of a differential equation; exact differential equations, 

integrating factors; First order higher degree equations solvable for x,y,p Lagrangeôs 

equations,Clairautôsequations;EquationreducibletoClairautôsform; Singular solutions. 

 
UNIT -II 

Orthogonal trajectories in Cartesian coordinates and polar coordinates, Self 

orthogonal family of curves, Linear differential equations with constant coefficients, 

Homogeneous linear ordinary differential equations, Equations reducible to 

homogeneous. 

 
UNIT- III 

Linear differential equations of second order: Reduction to normal form; 

Transformation of the equation by changing the dependent variables and the 

independent variables; Solution by operators of non-homogeneous linear differential 

equations; Reduction of order of a differential equation; Method of variations of 

parameters; Method of undetermined coefficients. 

 
UNIT-IV 

Ordinary simultaneous differential equations, Solution of simultaneous differential 
equations involving operators x(d/dx) or t(d/dt) etc. Simultaneous equation of the 
formdx/P=dy/Q=dz/R.Totaldifferentialequations.Conditionfor Pdx+ Qdy+Rdz= 0 to 
be exact. General method of solving Pdx + Qdy + Rdz = 0 by taking one variable con- 
stant; Method of auxiliary equations 

 
TEXT BOOK: 

1. M.D. Raisinghania, Ordinary And Partial Differential Equations, S. Chand & Co., New Delhi. 

REFERENCE BOOKS: 

1. D. A. Murray, Introductory Course in Differential Equations, Orient Longaman 

(India). 
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2. A. R. Forsyth, A Treatise on Differential Equations, Machmillan and Co. Ltd.London. 

3. E. A. Codington, Introduction to Differential Equations, McGraw Hills, New York. 

4. S. L. Ross, Differential Equations, John Wiley & Sons. 

5. B. Rai& D.P. Chaudhary, Ordinary Differential Equations, Narosa Publishing House Pvt. 

Ltd. 

BSMA 136 SOLID GEOMETERY (Credits-4) 

 
Course Objectives: 

Study of the topics of the course will enable the students to 

Å Understand the basic concepts of three dimensional geometry. 

Å Developing critical thinking skills as they relate to logical reasoning and argument. 
 

UNIT-I 

General equation of second degree: Tracing of conics, Tangent at any point to the 

conic, chord of contact, pole of line to the conic, director circle of conic; System of conics; 

Confocal conics; Polar equation of a conic, tangent and normal to the conic. 

 
UNIT -II 

Sphere: Plane section of a sphere; Sphere through a given circle; Intersection of two 

spheres, radical plane of two spheres; Co-axel system of spheres Cones; Right circular 

cone, enveloping cone and reciprocal cone. Cylinder: Right circular cylinder and 

enveloping cylinder. 

 
UNIT- III 

Central Conicoids: Equation of tangent plane; Director sphere; Normal to the 

conicoids; Polar plane of a point; Enveloping cone of a conicoid; Enveloping  

cylinder of aconicoid. 

 
UNIT-IV 

UParaboloids: Circular section; Plane sections of conicoids; generating lines; 

confocalconicoid.Reductionofseconddegreeequations 

 
TEXT BOOK: 

1. Shanti Narayan, Analytical Solid Geometry, S.Chand, New Delhi. 
 

REFERENCE BOOKS: 

1. R. J. T. Bill, Elementary Treatise on Coordinate Geometry of Three Dimensions, 

MacMillan India Ltd. 

2. P. K. Jain and Khalil Ahmad: A Textbook of Analytical Geometry of Three Dimensions, 

Wiley Eastern Ltd. 
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 ÕÕÌßÜÙÌɯȿ ɀ 

B.Sc. (H) 
Chem. 

  Year 2018-2021 (Scheme of Studies) SBAS 

YEAR ODD SEMESTER  EVEN SEMESTER 

SN COURSE 
CODE 

COURSE TITLE Total 
Cred- 
its 

 SN COURSE 
CODE 

COURSE TITLE Total 
Cred- 
its 

FIRST 1 BSCH111 INORGANIC CHEMISTRY -I 4 1 BSCH112 INORGANIC CHEMISTRY -II  4 

2 BSCH113 ORGANIC CHEMISTRY -I 4 2 BSCH114 ORGANIC CHEMISTRY -II  4 

3 BSCH117 PHYSICAL CHEMISTRY-I 4 3 BSCH118 PHYSICAL CHEMISTRY-II  4 

4 BSMA141 MATHEMATICS -I 4 4 BSEL101 COMMUNICATION SKILLS  4 

5 BSCH125 ENVIRONMENTAL STUDIES  3 5 BSPH120 PHYSICS-I 4 

6 BSCS113 INTRODUCTION TO COMPUT - 
ERS AND PROGRAMMING  

3 6 BSCH152 INORGANIC CHEMISTRY -II LAB  1 

7 BSCH151 INORGANIC CHEMISTRY -I LAB  1 7 BSCH164 ORGANIC CHEMISTRY -II LAB  1 

8 BSCH153 ORGANIC CHEMISTRY -I LAB  1 8 BSCH156 PHYSICAL CHEMISTRY-II LAB  1 

9 BSCH155 PHYSICAL CHEMISTRY-I LAB  1 9 BSPH158 PHYSICS-I LAB  1 

10 BSCS157 C PROGRAMMING LAB  1 10 BSEL171 COMMUNICATION SKILLS LAB  1 

11 BSMA131 DATA PRESENTATION FOR SCI- 
ENCES 

1     

TOTAL  27 TOTAL  25 

 

SECOND 1 BSCH211 INORGANIC CHEMISTRY -III  4  1 BSCH212 INORGANIC CHEMISTRY -IV  4 

2 BSCH213 ORGANIC CHEMISTRY -III  4 2 BSCH214 ORGANIC CHEMISTRY -IV  4 

3 BSCH215 PHYSICAL CHEMISTRY-III  4 3 BSCH226 PHYSICAL CHEMISTRY-IV  4 

4 BSPH217 PHYSICS-II  4 4 BSCH218 ANALYTICAL CHEMISTRY  4 

5 BSEL217 PERSONALITY DEVELOPMENT 
AND COMMUNICATION SKILLS  

3 5 BSMA142 MATHEMATICS -II  4 

6 BSCH251 INORGANIC CHEMISTRY -III LAB  1.5 6 BSCH252 INORGANIC CHEMISTRY -IV LAB  1.5 

7 BSCH253 ORGANIC CHEMISTRY -III LAB  1.5 7 BSCH254 ORGANIC CHEMISTRY -IV LAB  1.5 

8 BSCH255 PHYSICAL CHEMISTRY-III LAB  1.5 8 BSCH256 PHYSICAL CHEMISTRY-IV LAB  1.5 

9 BSPH257 PHYSICS-II LAB  1 9 BSCH258 ANALYTICAL CHEMISTRY LAB  1 

TOTAL  24.5 TOTAL  25.5 

 

THIRD  1 BSCH301 INORGANIC CHEMISTRY -V 4  1 BSCH302 INORGANIC CHEMISTRY -VI  4 

2 BSCH313 ORGANIC CHEMISTRY -V 4 2 BSCH304 ORGANIC CHEMISTRY -VI  4 

3 BSCH305 PHYSICAL CHEMISTRY-V 4 3 BSCH306 PHYSICAL CHEMISTRY-VI  4 

4 BSCH311 BIOCHEMISTRY AND POLYMER 
CHEMISTRY 

4 4  ELECTIVE 4 

5  ELECTIVE 4 5 BSCH352 INORGANIC CHEMISTRY -VI LAB  1.5 

6 BSCH309 SEMINAR 1 6 BSCH354 ORGANIC CHEMISTRY -VI LAB  1.5 

7 BSCH351 INORGANIC CHEMISTRY -V LAB  1.5 7 BSCH356 PHYSICAL CHEMISTRY-VI LAB  1.5 

8 BSCH353 ORGANIC CHEMISTRY -V LAB  1.5 8 BSCH358 RESEARCH PROJECT 5 

9 BSCH355 PHYSICAL CHEMISTRY-V LAB 1.5     

TOTAL  25.5 TOTAL  25.5 

          

 ELECTIVE ODD SEMESTER  ELECTIVE EVEN SEMESTER 

 1 BSCH315 CHEMISTRY OF FUELS AND 
PESTICIDES 

4  1 BSCH312 ENVIRONMENTAL AND GREEN 
CHEMISTRY 

4 

 2 BSPH313 BASICS OF NANO SCIENCES-I 4 2 BSPH326 BASICS OF NANO SCIENCES-II  4 

 3 BSPY307 PHARMACEUTICAL MEDICINAL 
CHEMISTRY-I 

4 3 BSPY310 PHARMACEUTICAL MEDICINAL 
CHEMISTRY-II  

4 

        TOTAL CREDITS [C] 153 
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 ÕÕÌßÜÙÌɯȿ!ɀ 

B.Sc. 
(H) 

Phy. 

  Year 2018-2021 (Scheme of Studies) SBAS 

YEAR ODD SEMESTER  EVEN SEMESTER 

SN COURSE 
CODE 

COURSE TITLE Total 
Cred- 
its 

 SN COURSE 
CODE 

COURSE TITLE Total 
Cred- 
its 

FIRST 1 BSPH101 MATHEMATICAL PHYSICS -I 5 1 BSPH102 MATHEMATICAL PHYSICS -II  5 

2 BSPH107 MECHANICS  5 2 BSPH112 ELECTRICITY & MAGNETISM  5 

3 BSPH105 OPTICS 5 3 BSPH106 OSCILLATION & WAVES  5 

4 BSMA141 MATHEMATICS -I 4 4 BSEL101 COMMUNICATION SKILLS  4 

5 BSCH125 ENVIRONMENTAL STUDIES  3 5 BSEL171 COMMUNICATION SKILLS LAB  1 

6 BSCS113 INTRODUCTION TO COM - 
PUTERS AND PROGRAM- 
MING  

3 6 BSCH120 CHEMISTRY-I 4 

7 BSPH153 BASIC PHYSICS LAB-I 1 7 BSMA224 BASICS OF MATLAB 2 

8 BSCS157 C PROGRAMMING LAB  1 8 BSPH160 BASIC PHYSICS LAB-II  1 

9 BSMA131 DATA PRESENTATION FOR 
SCIENCES 

1 9 BSCH154 CHEMISTRY LAB-I 1 

TOTAL  28 TOTAL  28 

 

SEC- 
OND  

1 BSPH201 MATHEMATICAL PHYS - 
ICS-III  

5  1 BSPH202 MATHEMATICAL PHYSICS -IV  5 

2 BSPH203 THERMAL PHYSICS 5 2 BSPH204 NUCLEAR PHYSICS 5 

3 BSPH205 CLASSICAL MECHANICS  5 3 BSPH206 ATOMIC & MOLECULAR PHYS- 
ICS 

5 

4 BSPH209 MODERN PHYSICS 5 4 BSPH208 QUANTUM MECHANICS  5 

5 BSCH207 CHEMISTRY-II  4 5 BSPH210 STATISTICAL MECHANICS  5 

6 BSCS215 OBJECT ORIENTED LAN- 
GUAGE 

3 6 BSMA142 MATHEMATICS -II  4 

7 BSPH251 BASIC PHYSICS LAB-III  1 7 BSPH252 BASIC PHYSICS LAB-IV 1 

8 BSCH257 CHEMISTRY LAB-II  1     

9 BSCS259 OBJECT ORIENTED LAN- 
GUAGE LAB  

1     

TOTAL  30 TOTAL  30 

 

THIRD 1 BSPH301 BASICS OF ELECTRONICS 5  1 BSPH302 DIGITAL ELECTRONICS  5 

2 BSPH313 BASICS OF NANO SCIENC- 
ES-I 

4 2 BSPH326 BASICS OF NANO SCIENCES-II  4 

3 BSPH305 SOLID STATE PHYSICS 5 3 BSPH306 ELECTROMAGNETIC THEORY  5 

4 BSPH311 LOW TEMPERATURE PHYS- 
ICS AND VACUUM TECH - 
NOLOGY  

5 4 BSPH308 PROJECT 5 

5 BSPH309 PARTICLE PHYSICS 5 5  ELECTIVE 5 

6 BSPH353 SEMINAR -I 1 6 BSPH354 SEMINAR-II  1 

7 BSPH351 BASIC PHYSICS LAB-V 1 7 BSPH352 BASIC PHYSICS LAB-VI  1 

TOTAL  26 TOTAL  26 

 

 ELECTIVES 

 1 BSPH322 STUDY OF MATERIALS 5  2 BSPH324 MECHANICAL PROPERTIES OF 
MATERIALS  

5 

      TOTAL CREDITS [C] 168 
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 ÕÕÌßÜÙÌɯȿ"ɀ 

B.Sc. (H) Maths Year 2018-2021 (Scheme of studies) SBAS 

ODD SEMESTER  EVEN SEMESTER 

Year SN Course Code Course Title Total 
Credits 

SN Course Code Course Title Total 
Credits 

First  1 BSMA137 ALGEBRA 4 1 BSMA132 MODERN ALGEBRA  4 

2 BSMA133 CALCULUS  4 2 BSMA134 ORDINARY DIFFERENTIAL 
EQUATIONS 

4 

3 BSMA135 VECTOR CALCULUS 4 3 BSMA136 SOLID GEOMETRY 4 

4 BSCH125 ENVIRONMENTAL STUDIES  3 4 BSEL101 COMMUNICATION SKILLS  4 

5 BSMC119 MATHEMATICAL FINANCE  4 5 BSPH120 PHYSICS-I 4 

6 BSCS113 INTRODUCTION TO COM - 
PUTERS AND PROGRAM- 
MING  

3 6 BSCH120 CHEMISTRY-I 4 

7 BSCS157 C PROGRAMMING LAB  1 7 BSPH158 PHYSICS LAB-I 1 

8 BSMA131 DATA PRESENTATION FOR 
SCIENCES 

1 8 BSCH154 CHEMISTRY LAB-I 1 

    9 BSEL171 COMMUNICATION SKILLS 
LAB 

1 

TOTAL  24 TOTAL  27 

Sec- 
ond  

1 BSMA217 REAL ANALYSIS  4  1 BSMA218 SPECIAL FUNCTIONS AND 
INTEGRAL TRANSFORMS  

4 

2 BSMA219 PARTIAL DIFFERENTIAL 
EQUATIONS  

4 2 BSMA220 LINEAR ALGEBRA  4 

3 BSMA221 STATICS 4 3 BSMA224 BASICS OF MATLAB 2 

4 BSPH217 PHYSICS-II  4 4 BSCS110 OBJECT ORIENTED PRO- 
GRAMMING  

3 

5 BSCH207 CHEMISTRY-II  4 5 BSMC226 PORTFOLIO OPTIMIZA - 
TION  

4 

6 BSEL217 PERSONALITY DEVELOP- 
MENT AND COMMUNICA - 
TION SKILLS 

3 6 BSCS166 OBJECT ORIENTED PRO- 
GRAMMING LAB  

1 

7 BSPH257 PHYSICS-II LAB  1 7 BSMA254 MATLAB PROGRAMMING 
LAB 

1 

8 BSCH257 CHEMISTRY LAB-II  1 8 BSMA332 COMBINATORIAL MATH - 
EMATICS 

4 

    9 BSMA353 SEMINAR 2 

TOTAL  25 TOTAL  25 

Third  1 BSMA323 METRIC SPACES 4  1 BSMA324 REIMANN INTEGRATION 
AND SERIES OF FUNCTIONS 

4 

2 BSMA325 COMPLEX ANALYSIS  4 2 BSMA326 OPERATIONAL RESEARCH  4 

3 BSMA327 DYNAMICS  4 3  ELECTIVE 4 

4 BSCS214 THEORY OF COMPUTATION  4 4  ELECTIVE 4 

5 BSMA329 DISCRETE MATHEMATICS  4 5 BSMA342 MATHEMATICAL STATIS - 
TICS 

4 

5 BSMA331 NUMERICAL ANALYSIS  4 6 BSMA354 PROJECT 5 

6 BSMA351 NUMERICAL ANALYSIS LAB  1     

TOTAL  25 TOTAL  25 

 

 Electives 

1 BSMA336 NUMBER THEORY 4  3 BSMA338 MATHEMATICAL MOD - 
ELING  

4 

2 BSMA334 DIFFERENTIAL GEOMETRY 4 4 BSMA340 THEORY OF RELIABILITY  4 

 Total Credits [C]  151 
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