
MATHEMATICS - SEMESTER SYLLABUS 

Sl No Title Course 

Type 

Year Semester 

1 
ESSENTIALS AND APPLICATIONS OF 

MATHEMATICAL, PHYSICAL AND 

CHEMICAL SCIENCES 
UG I I 

2 ADVANCES IN MATHEMATICAL, 

PHYSICALAND CHEMICAL SCIENCES UG I I 
3 DIFFERENTIAL EQUATIONS UG I II 
4 ANALYTICAL SOLID GEOMETRY UG I II 
5 GROUP THEORY UG II III 
6 REAL ANALYSIS UG II IV 
7 LINEAR ALGEBRA UG II IV 
8 MULTIPLE INTEGRALS AND 

APPLICATIONS OF VETOR CALCULUS UG III V 

9 
INTEGRAL TRANSFORMS WITH 

APPLICATIONS 
UG III V 

SYLLABUS: 

SEMESTER-I 

COURSE 1: ESSENTIALS AND APPLICATIONS OF MATHEMATICAL, 

PHYSICAL ANDCHEMICAL SCIENCES 

Course Objective: 

The objective of this course is to provide students with a comprehensive understanding of 

the essential concepts and applications of mathematical, physical, and chemical sciences. 

The course aims to develop students' critical thinking, problem-solving, and analytical 

skills in these areas, enabling them to apply scientific principles to real-world situations. 

Learning outcomes: 

1. Apply critical thinking skills to solve complex problems involving complex 

numbers, trigonometric ratios, vectors, and statistical measures. 

2. To Explain the basic principles and concepts underlying a broad range of 

fundamental areas of physics and to Connect their knowledge of physics to 

everyday situations 

3. To Explain the basic principles and concepts underlying a broad range of 

fundamental areas of chemistry and to Connect their knowledge of chemistry to 

daily life. 

4. Understand the interplay and connections between mathematics, physics, and 

chemistry in various applications. Recognize how mathematical models and physical 



and chemical principles can be used to explain and predict phenomena in different 

contexts. 

5. To explore the history and evolution of the Internet and to gain an understanding of network 

security concepts, including threats, vulnerabilities, and countermeasures. 

UNIT I: ESSENTIALS OF MATHEMATICS: 

Complex Numbers: Introduction of the new symbol i – General form of a complex number 

– Modulus-Amplitude form and conversions 

Trigonometric Ratios: Trigonometric Ratios and their relations – Problems on calculation 

of angles 

Vectors: Definition of vector addition – Cartesian form – Scalar and vector product and 

problems  

Statistical Measures: Mean, Median, Mode of a data and problems 

 

UNIT II: ESSENTIALS OF PHYSICS: 

Definition and Scope of Physics- Measurements and Units - Motion of objects: Newtonian 

Mechanics and relativistic mechanics perspective - Laws of Thermodynamics and 

Significance- Acoustic waves and electromagnetic waves- Electric and Magnetic fields and 

their interactions- Behaviour of atomic and nuclear particles- Wave-particle duality, the 

uncertainty principle- Theories and understanding of universe 

UNIT III: ESSENTIALS OF CHEMISTRY: 

Definition and Scope of Chemistry- Importance of Chemistry in daily life -Branches 

of chemistry and significance- Periodic Table- Electronic Configuration, chemical 

changes, classification of matter, Biomolecules- carbohydrates, proteins, fats and 

vitamins. 

UNIT IV: APPLICATIONS OF MATHEMATICS, PHYSICS & CHEMISTRY: 

Applications of Mathematics in Physics & Chemistry: Calculus , Differential Equations & 

Complex Analysis 

Application of Physics in Industry and Technology: Electronics and Semiconductor 

Industry, Robotics and Automation, Automotive and Aerospace Industries, Quality Control 

and Instrumentation, Environmental Monitoring and Sustainable Technologies. 

Application of Chemistry in Industry and Technology: Chemical Manufacturing, 

Pharmaceuticals and Drug Discovery, Materials Science, Food and Beverage Industry. 



UNIT V: ESSENTIALS OF COMPUTER SCIENCE: 

Milestones of computer evolution - Internet, history, Internet Service Providers, Types of 

Networks, IP, Domain Name Services, applications. 

Ethical and social implications: Network and security concepts- Information Assurance 

Fundamentals, Cryptography-Symmetric and Asymmetric, Malware, Firewalls, Fraud 

Techniques- Privacy and Data Protection 

Recommended books: 

1. Functions of one complex variable by John.B.Conway, Springer- Verlag. 

2. Elementary Trigonometry by H.S.Hall and S.R.Knight 

3. Vector Algebra by A.R.Vasishta, Krishna Prakashan Media(P) Ltd. 

4. Basic Statistics by B.L. Agarwal, New age international publishers 

5. Basic Statistics by B.L. Agarwal, New Age international publishers. 

6. University Physics with Modern Physics by Hugh D. Young and Roger A. Freedman 

7. Fundamentals of Physics by David Halliday, Robert Resnick, and Jearl Walker 

8. Physics for Scientists and Engineers with Modern Physics" by Raymond A. Serway 

and John W. Jewett Jr. 

9. Physics for Technology and Engineering" by John Bird 

10. Chemistry in daily life by Kirpal Singh 

11. Chemistry of bio molecules by S. P. Bhutan 

12. Fundamentals of Computers by V. Raja Raman 

13. Cyber Security Essentials by James Graham, Richard Howard, Ryan Olson 

COURSE 2: ADVANCES IN MATHEMATICAL, PHYSICALAND CHEMICAL 

SCIENCES. 

Course Objective:  

The objective of this course is to provide students with an in-depth understanding of the 

recent advances and cutting-edge research in mathematical, physical, and chemical 

sciences. The course aims to broaden students' knowledge beyond the foundational concepts 

and expose them to the latest developments in these disciplines, fostering critical thinking, 

research skills, and the ability to contribute to scientific advancements.  



Learning outcomes:  

1. Explore the applications of mathematics in various fields of physics and chemistry, to 

understand how mathematical concepts are used to model and solve real-world problems.  

2. To Explain the basic principles and concepts underlying a broad range of fundamental 

areas of physics and to Connect their knowledge of physics to everyday situations.  

3. Understand the different sources of renewable energy and their generation processes and 

advances in nanomaterials and their properties, with a focus on quantum dots. To study the 

emerging field of quantum communication and its potential applications. To gain an 

understanding of the principles of biophysics in studying biological systems. Explore the 

properties and applications of shape memory materials.  

4. Understand the principles and techniques used in computer-aided drug design and drug 

delivery systems, to understand the fabrication techniques and working principles of 

nanosensors. Explore the effects of chemical pollutants on ecosystems and human health.  

5. Understand the interplay and connections between mathematics, physics, and chemistry 

in various advanced applications. Recognize how mathematical models and physical and 

chemical principles can be used to explain and predict phenomena in different contexts.  

6 Understand and convert between different number systems, such as binary, octal, decimal, 

and hexadecimal. Differentiate between analog and digital signals and understand their 

characteristics.Gain knowledge of different types of transmission media, such as wired (e.g., 

copper cables, fiber optics) and wireless (e.g., radio waves, microwave, satellite)..  

UNIT I: ADVANCES IN BASICS MATHEMATICS   

Straight Lines: Different forms – Reduction of general equation into various forms – Point 

of intersection of two straight lines  

Limits and Differentiation: Standard limits – Derivative of a function –Problems on 

product ruleand quotient rule  

Integration: Integration as a reverse process of differentiation – Basic methods of 

integration  

Matrices: Types of matrices – Scalar multiple of a matrix – Multiplication of matrices – 

Transpose of a matrix and determinants  

UNIT II: ADVANCES IN PHYSICS:  

Renewable energy: Generation, energy storage, and energy-efficient materials and 

devices.  



Recent advances in the field of nanotechnology: Quantum dots, Quantum 

Communication-recent advances in biophysics- recent advances in medical physics- Shape 

Memory Materials.  

UNIT III: ADVANCES IN CHEMISTRY:  

Computer aided drug design and delivery, nano sensors, Chemical Biology, impact of 

chemical pollutants on ecosystems and human health, Dye removal - Catalysis method  

UNIT IV: ADVANCED APPLICATIONS OF MATHEMATICS, PHYSICS & 

CHEMISTRY  

Mathematical Modelling applications in physics and chemistry  

Application of Renewable energy: Grid Integration and Smart Grids,  

Application of nanotechnology: Nanomedicine,  

Application of biophysics: Biophysical Imaging, Biomechanics, Neurophysics,  

Application of medical physics: Radiation Therapy, Nuclear medicine Solid waste 

management, Environmental remediation- Green Technology, Water treatment.  

UNIT V: Advanced Applications of computer Science  

Number System-Binary, Octal, decimal, and Hexadecimal, Signals-Analog, Digital, 

Modem, Codec, Multiplexing, Transmission media, error detection and correction- Parity 

check and CRC, Networking devices- Repeater, hub, bridge, switch, router, gateway. 

Recommended books:  

1. Coordinate Geometry by S.L.Lony, Arihant Publications  

2. Calculus by Thomas and Finny, Pearson Publications  

3. Matrices by A.R.Vasishtha and A.K.Vasishtha, Krishna Prakashan Media(P)Ltd. 4. 

"Renewable Energy: Power for a Sustainable Future" by Godfrey Boyle  

5. "Energy Storage: A Nontechnical Guide" by Richard Baxter  

6. "Nanotechnology: Principles and Applications" by Sulabha K. Kulkarni and Raghvendra 

A. Bohara  

7. "Biophysics: An Introduction" by Rodney Cotterill  

8. "Medical Physics: Imaging" by James G. Webster  



9. "Shape Memory Alloys: Properties and Applications" by Dimitris C. Lagoudas  

10. Nano materials and applications by M.N.Borah  

11. Environmental Chemistry by Anil.K.D.E.  

12. Digital Logic Design by Morris Mano  

13. Data Communication & Networking by Bahrouz Forouzan. 

 

COURSE-III: ABSTRACT ALGEBRA 

Course Outcomes:  

After successful completion of this course, the student will be able to;  

1. acquire the basic knowledge and structure of groups, subgroups and cyclic groups. 2. get 

the significance of the notation of a normal subgroups.  

3. get the behavior of permutations and operations on them.  

4. study the homomorphisms and isomorphisms with applications.  

5. understand the ring theory concepts with the help of knowledge in group theory and to 

prove the theorems.  

6. understand the applications of ring theory in various fields.  

Course Syllabus:  

UNIT – I (12 Hours)  

GROUPS : Binary Operation – Algebraic structure – semi group-monoid – Group 

definition and elementary properties Finite and Infinite groups – examples – order of a 

group, Composition tables with examples.  

UNIT – II (12 Hours)  

SUBGROUPS : Complex Definition – Multiplication of two complexes Inverse of a 

complex-Subgroup definitionexamples-criterion for a complex to be a subgroups. Criterion 

for the product of two subgroups to be a subgroup-union and Intersection of subgroups. Co-

sets and Lagrange’s Theorem : Cosets Definition – properties of Cosets–Index of a 

subgroups of a finite groups–Lagrange’s Theorem.  



UNIT –III (12 Hours)  

NORMAL SUBGROUPS : Definition of normal subgroup – proper and improper normal 

subgroup–Hamilton group – criterion for a subgroup to be a normal subgroup – intersection 

of two normal subgroups – Sub group of index 2 is a normal sub group –quotient group – 

criteria for the existence of a quotient group.  

UNIT – IV (12 Hours)  

HOMOMORPHISM : Definition of homomorphism – Image of homomorphism 

elementary properties of homomorphism – Isomorphism – automorphism definitions and 

elementary properties–kernel of a homomorphism – fundamental theorem on 

Homomorphism and applications.  

UNIT – V (12 Hours)  

RINGS : Definition of Ring and basic properties, Boolean Rings, divisors of zero and 

cancellation laws Rings, Integral Domains, Division Ring and Fields, The characteristic of 

a ring - The characteristic of an Integral Domain, The characteristic of a Field, Sub Rings.  

Co-Curricular Activities(15 Hours) Seminar/ Quiz/ Assignments/ Group theory and its 

applications / Problem Solving.  

Text Book : A text book of Mathematics for B.A. / B.Sc. by B.V.S.S. SARMA and others, 

published by S.Chand & Company, New Delhi.  

Reference Books :  

1. Abstract Algebra by J.B. Fraleigh, Published by Narosa publishing house.  

2. Modern Algebra by M.L. Khanna. 3. Rings and Linear Algebra by Pundir & Pundir, 

published by Pragathi Prakashan 

 

COURSE-IV: REAL ANALYSIS 

Course Outcomes:  

After successful completion of this course, the student will be able to  

1. get clear idea about the real numbers and real valued functions.  

2. obtain the skills of analyzing the concepts and applying appropriate methods for testing 

convergence of a sequence/ series.  



3. test the continuity and differentiability and Riemann integration of a function.  

4. know the geometrical interpretation of mean value theorems.  

Course Syllabus:  

UNIT - I (12Hours) 

REAL NUMBERS :  

The algebraic and order properties of R, Absolute value and Real line, Completeness 

property of R, Applications of supremum property; intervals. Sequences and their limits, 

Range and Boundedness of Sequences, Limit of a sequence and Convergent sequence. (No 

question is to be set from this portion).  

INFINITIE SERIES : Series :Introduction to series, convergence of series. Cauchy’s 

general principle of convergence for series tests for convergence of series, Series of Non-

Negative Terms. 1. P-test 2. Cauchy’s n th root test or Root Test. 3. D’-Alemberts’ Test or 

Ratio Test. 4. Alternating Series – Leibnitz Test. Absolute convergence and conditional 

convergence.  

UNIT – II (12 Hours)  

CONTINUITY : Limits : Real valued Functions, Boundedness of a function, Limits of 

functions. Some extensions of the limit concept, Infinite Limits. Limits at infinity. (No 

question is to be set from this portion). Continuous functions : Continuous functions, 

Combinations of continuous functions, Continuous Functions on intervals, uniform 

continuity.  

UNIT – III (12 Hours)  

DIFFERENTIATION AND MEAN VALUE THEORMS : The derivability of a 

function, on an interval, at a point, Derivability and continuity of a function, Graphical 

meaning of the Derivative, Mean value Theorems; Rolle’s Theorem, Lagrange’s Theorem, 

Cauchy’s Mean value Theorem  

UNIT – IV (12 Hours) RIEMANN INTEGRATION :I Riemann Integral, Riemann 

integral functions, Darboux theorem. Necessary and sufficient condition for R – 

integrability, Another definition of Riemann integral, Some classes of Bounded integrable 

functions.  

UNIT –V (12 Hours) RIEMANN INTEGRATION :II Properties of integrals functions, 

Fundamental theorem of integral calculus, integral as the limit of a sum, Mean value 

Theorems.  



Co-Curricular Activities (15 Hours)  

Seminar/ Quiz/ Assignments/ Real Analysis and its applications / Problem Solving.  

Text Book: Introduction to Real Analysis by Robert G.Bartle and Donlad R. Sherbert, 

published by John Wiley.  

Reference Books:  

1.A Text Book of B.Sc Mathematics by B.V.S.S. Sarma and others, published by S. Chand 

& Company Pvt. Ltd., New Delhi.  

2.Elements of Real Analysis as per UGC Syllabus by Shanthi Narayan and Dr. M.D. 

Raisinghania, published by S. Chand & Company Pvt. Ltd., New Delhi. 

 

COURSE-V: LINEAR ALGEBRA 

Course Outcomes:  

After successful completion of this course, the student will be able to;  

1. understand the concepts of vector spaces, subspaces, basis, dimension and their properties  

2. understand the concepts of linear transformations and their properties  

3. understand the elementary properties of matrices and rank of matrix  

4. apply Cayley- Hamilton theorem to problems for finding the inverse of a matrix and 

higher powers of matrices without using routine methods  

Course Syllabus:  

UNIT – I (12 Hours)  

Vector Spaces-I: Vector Spaces, General properties of vector spaces, n-dimensional 

Vectors, addition and scalar multiplication of Vectors, internal and external composition, 

Null space, Vector subspaces, Algebra of subspaces, Linear Sum of two subspaces, linear 

combination of Vectors, Linear span Linear independence and Linear dependence of 

Vectors.  

UNIT –II (12 Hours) Vector Spaces-II: Basis of Vector space, Finite dimensional Vector 

spaces, basis extension, co-ordinates, Dimension of a Vector space, Dimension of a 

subspace, Quotient space and Dimension of Quotient space.  



UNIT –III (12 Hours) Linear Transformations: Linear transformations, linear operators, 

Properties of L.T, sum and product of LTs, Algebra of Linear Operators, Range and null 

space of linear transformation, Rank and Nullity of linear transformations – Rank – Nullity 

Theorem.  

UNIT –IV (12 Hours) Matrices – I : Matrices, Elementary Properties of Matrices, Rank 

of Matrix, Normal form, Echelon form , Inverse of a matrix by using elementary operations.  

UNIT –V (12 Hours) Matrices – II : Linear Equations: System of Homogeneous and non 

homogeneous Linear Equations. Characteristic equations, Characteristic Values & Vectors 

of a square matrix, Cayley – Hamilton Theorem and problems.  

Co-Curricular Activities (15 Hours) Seminar/ Quiz/ Assignments/ Linear algebra and its 

applications / Problem Solving.  

 

Text Book:  

Linear Algebra by J.N. Sharma and A.R. Vasista, published by Krishna Prakashan Mandir, 

Meerut- 250002.  

Reference Books :  

1.Matrices by Shanti Narayana, published by S.Chand Publications.  

2. Linear Algebra by Kenneth Hoffman and Ray Kunze, published by Pearson Education 

(low priced edition),New Delhi.  

3. Linear Algebra by Stephen H. Friedberg et. al. published by Prentice Hall of India Pvt. 

Ltd. 4 th Edition, 2007. 

 


