
Lesson Plan for the session 2023-24 

Paper: Business Mathematics 

Class: B.Com Semester 1" 

Teacher name: Saroj Bala 

July 

Discussion about the basic concepts of the previous class. Set Theory: Representation of 

sets, equivalent sets, power set, complement of a set. 

August 

Venn Diagrams: Union and intersection of sets, De-Morgan's laws; Logical statemnents and 

truth tables. 

September 

Logarithms: Laws of operation, log tables; Arithmetic and geometric progression. 

October 

Matrices and Determinants: Definition of a matrix, order, equality, types of matrices; 

Operations on matrices: Addition, multiplication and multiplication with a scalar and their 

simple properties. Determinant of a square matrix (upto 3 x 3 order): Properties of 

determinants, minors, co-factors and applications of determinants in finding the area of 
triangle, adjoint and inverse of a square matrix, solutions of a system of linear equations by 

examples. 

November 

Compound interest and annuities: Different types of interest rates, types of annuities, 
present value and amount of an annuity (including the case of continuous compounding), 
valuation of simple loans and debentures, problems related to sinking funds. 



Lesson Pian for the session 2023-24 

P'aper: Business Mathematics 

Class: B.Com Semester 2nd 

Teacher name: Saroj Bala 

January 

Differentiation; derivative of simple functions and other functions (excluding 

trigonometric functions) having applications in business studies; Maxima and ninima 

of Revenue, Cost, Demand, Production, Profit functions and other functions related 

to business and commerce. 

February 

Integration: Definite and indefinite (simple functions excluding trigonometric functions), 

basic rules of integration, application of integration in commercial and business problems. 

March 

Binomial Theorem; Permutations and Combinations. 

April 

Linear Programming: Formulation of linear programming problems (LPP) and their solution 

by graphical and simplex methods, Applications of linear programming in solving problems 

related to business and commerce. 

Revision and Class Test. 



Lesson Plan for the session 2023-24 

Subject : Mathematics 

Paper: Caleulus 

Class: B.A/B.Sc Semester 1" 

Teacher name: Saroj Bala 

July 

Discussion about the basic concepts of the previous class. 

Definition of limit and continuity of a real valued function, Basic properties of limits. 

Practicals. 

August 

Types of discontinuities, Differentiability of functions, Application of L'Hospital rule to 

indeterminate forms, Successive differentiation, Leibnitz theorem, Taylor's and Maclaurin's 

series expansion with different forms of remainder. 

Practicals. 

September 
Asymptotes: Horizontal, vertical and oblique asymptotes for algebraic curves, Asymptotes 

for polar curves, Intersection of a curve and its asymptotes, Curvature and radius of 

curvature of curves (Cartesian, parametric, polar & intrinsic forms), Newton's method, 

Centre of curvature and circle of curvature. 
Practicals. 

October 

Multiple points, Node, Cusp, Conjugate point, Tests for concavity and convexity, Points of 

inflexion, tracing of curves, Reduction formulae. 

Practicals. 

November 

Rectification, intrinsic equation of a curve, Quadrature, Area bounded by closed curves, Volumes and 

surfaces of solids of revolution. 

Practicals. 

Revision and Class Test 



Lesson Plan for the session 2023-24 

Paper: Algebra and Number Theory 

Class: B.A/B.Se Semester 2"d 

Teacher name: Saroj Bala 

January 

Symmetric, Skew symmetric, Hermitian and skew Hernitian matrices, Elernentary 

operations on mnatrices, Rank of a matrix, Inverse of a matrix, Linear dependence and 

independence of rows and columns of matrix, Row rank and column rank of a rnatriz, Eigen 

values, Eigen vectors and characteristic equation of a matrix, Minimal polynomial of a 

matrix, Cayley-Hamilton theorem and its use in finding the inverse of a rnatrix, Unitary and 

orthogonal matrices. 
Practicals 

February 

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, Nature of the roots of an equation, Descarte's 

rule of signs. 
Practicals 

March 

Solutions of cubic equations (Cardon's method), Biquadratic equations and their solutions. 

Divisibility, Greatest common divisor (gcd), Least common multiple (lcm), Prime numbers, 

Fundamental theorem of arithmetic. 

Practicals 

April 

Linear congruences, Fermat's theorem, Euler's theorem, Wilson's theorem and its converse, 

Chinese Remainder theorem, Linear Diophantine equations in two variables. 

Revision and Class Test 



Lesson Plan for the session 2023-24 

Subjeet : Mathematics 

Paper I: Advancel Calculus 

Class: B.A/B.Se Semester 3rd 

Teacher name: Kavita 

July 

Discussion about the basic concepts of the previous class. Continuity, Sequential continuity, 

properties of continuous functions, Uniform continuity, Chain rule of differcntiability. 

August 

Mean value theorems: Rolle's theorem and Lagrange's nean value theorem and their 

geometrical interpretations. Taylor's theorem with various form of remainders, Darboux 

intermediate value theorem for derivatives, Indeterminate forms. 

September 

Limit and continuity of real valued functions of two variables. Partial differentiation. Total 

differentials; Composite functions and implicit functions. Change of variables. Homogeneous 

functions and Euler's theorem on homogeneous functions. Taylor's theorem for functions of 

two variables. 

October 

Differentiability of real valued functions of two variables. Schwarz and Young's theorem. 

Implicit function theorem. Maxima, Minima and saddle points of two variables. Lagrange's 

method of multipliers. 

November 

Curves: Tangents, Principal normals, Binormals, Serret-Frenet formulae. Locus of the centre 

of curvature, Spherical curvature, Locus of centre of spherical curvature, Involutes, Evolutes, 

Bertrand curves. Surfaces: Tangent planes, one parameter family of surfaces, Envelopes. 

Revision and Class Tests. 



Lesson Plan for the session 2023-24 

Subject : Mathematics 

Class: B.A./B.Sc. Semester 3rd 

Teacher name: Saroj Bala 

Paper 2 : Partial Differential Equations 

July 
Discussion about the basic concepts of the prev ious classes. 

Partial differential equations: Formation. order and degre. 

August 

Linear and Non-Linear Partial differential cquations of tle ist order 

Complete solution, singular solution. General solution, Solution of Layrangu's linear 
equations, Charpit's general method of solution. Conpatible system s o1 rs order 

equations, Jacobi's method. 

September 
Linear partial dillerential cquations of seond and higher orde s. Linea 

and non-linear homogenious and non-homogenious cquations witlh co itunt co 
eficients, Partial differential cqution vith variable co-efficients red1 cible to 
equations with constant coefficients, their conplimentary functions ald paticula 
Integrals, Equations reducible to linear equations with constant co-elticien s 

October 

Classification of linear partial differential equations of sesond order. 

Hyperbolic,. parabolic and elliptic ypes, Reduction of socond orde linc ar partia 
differential equations to Canonical (Normal) forns and their solutions, > lution ot 

linear hyperbolic equations. Monge's method for parial difflerential equ it.ons of 
second order. 

November 

Cauchy's problem for second order artial differential cuations. 

Characteristics cquation's and characteristics curves of second crJr partial 

differential equation, Method of separation of variables: Solution cf Laplace's 
equation, Wave equation (one and two dimensions), Difiusion (Heat) qu:Ion (one 
and two dimension) in Cartesian Co- ordinate sy slem. Revision and Class lest. 



Lesson Plan for the session 2023-24 

Subject : Mathematics 

Class: B.A./B.Sc. Semester 3rd 

Teacher name: Kavita 

Paper 3: Statics 

July 

Basic Concepts of the previous class. 
Composition and resolution of forces. 

August 

Composition and resolution of forces. Parallel forces. Moments and Couples. 

September 

Gravity. 
Analytical conditions of equilibrium of coplanar forces. Friction. Ce re of 

October 

Class 

Virtual work. Forces in three dimensions. Poinsots central axis. 

November 

Wrenches. Null lines and planes. Stable and Unstable Equilibrium. Re ision and 



Lesson Plan for the session 2023-24 

Subject : Mathematics 

Class: B.A./B.Se. Semester 4th 

Teacher name: Kavita 

P'aper 1: Sequence and Series 

January 
Boundedness of the set of real numbers; lcast upper bound. grcaitest lower 

bound ofa sel. ncighborhoods, interior points, isolated points, limit pointi, 0 sets, 

closed set. interior of a set. closure of a set in real numbers and th:it p opriies. 
Bolzano- Weiestrass theorem, Open covers, Compact sets and Hec-Borel 

Theorem. 

February 
Sequence: Real Sequences and their convergene. Theorem oninits o 

sequence, Bounded and monotonic sequences, Cauchv's sequence, Caucly cneral 

principle of convergence, Subsequences, Subsequential limits. Infinite seri 

Convergence and divergence of Infinie Series, Comparison Tests of positiv ernis 
Infinite series, Cauchy' s general principle of Convergence of series. Converenc 
and divergence of geometric series, Hyper Harmonic series or p-series. 

March 

Infinite series: D-Alembert's ratio test, Raabe's test, Logarithmic tesi. de 
Morgan and Bertrand's test, Cauchy's Nth root test. Gauss Test. Cauchy's integral 

test, Cauchy's condensation test. 

April 
Alternating series. Leibnitz's COndiional 

convergence.Arbitrary series: abel's lemma. Abel's test. Dirichlet's (est. nsertion 
and removal of parenthesis, re- arrangement of tens in a seris. Dihlet s 

theorem, Riemann's Re-arrangement theorem. Pringsheim's theorem (salenent 
only), Multiplication of series, Cauchy product of series, (definii ns and 
examples only)Convergence and absolute convergence of infinie products 

test. absolute 

Revision and Class Tests. 

and 



Lesson Plan for the session 2023-24 

Subject : Mathematics 

Class: B.A./ B.Sc. Semester 4th 

Teacher name: Saroj Bala 

Paper 2: Special Functions and Integral Transforms 

January 

Series solution of differential equaticons - Poxcr series method D:t nucns 
of Beta and Gamma functions. Bessel cquation and its solution: Bescl uviiens 

and their properties- Convergence. recurrence. Relations and generati g fuio3. 
Orhogonality of Bessel functions. 

February 

Legendre and Hermite differentials equations and their solutior: 
and Hermile functions and their properties-Recurrence Rkelations and erating 
functions. Orhogonality of Legendre and Hemit polynomials. IR i ues 
Formula for Legendre & Hernnite Polynomials. Laplace Integral Represit. tion of 

March 

ndre 

Laplace Transforms - Existence theorem for Laplace transtorn1s. 1Lincarity 
of the Laplace transforms, Shifting theorems. Laplace transfoms of derivaties and 
integrals. Differentiation and integration of Laplace transforms. Con clution 
theorem, Inverse Laplace transforms, convolution theorem. Inve se Lapluce 
transforms of derivatives and integrals. solution of ordinary differential cuations 
using. 

April 

Fourier transforms: Lincarity property. Shiting. Modulation, (on olution 
Theorem, Fourier Transform of Derivatives, Relations betineen Fourier tr.oslom 
and Laplace transform, Parseval's identity for Fourier transforms, so uion of 
diflerential Equations using Fourier Transtorms. Revision aund Test. 

Legendre polynomial. 



Lesson Plan for the session 2023-24 

Subject : Mathematics 

Class B.A./B.Sc. Semester 4th 

Teacher name: Kavita 

Paper 3: Programming in C and Numerical Methods 

January 
Programmer's model ofa computer, Algorithms. Flow charts. Dat: types, (perators 

and expressions, Input / outputs functions. Practicals 

February 
Decisions control structure: Decision statements, Logical and corditional stitements, 

Implementation of Loops, Swich Statenment & Case control strue ures. F.nclions. 
Preprocessors and Arrays. Practicals 

March 

Strings: Character Data Type, Standard String handling Funcions. Arithnetie 
Operations on Characters. Structures: Definition, using Structures. use of Stiuctures in Arrays 
and Arrays in Strucures. Pointers: Pointers Data type. Pointers and Aray, Poiers and 
Functions. 

Solution of Algebraic and Transcendental equations: Bisection ineihod, Regula-Falsi 
method, Secant method, Newton Raphson's method. Newton's iterative tcthod for finding 
pth root of a number, Order of convergence ol' above methods. Practicals 

April 
Simultaneous linear algebraic cquations: Gauss-limination neh od. Gauss-Jordan 

method, Triangularization method (LU decomposition method). Crout's rnethod. ( holesky 
Decomposition method. Iterative method. Jacobi's meihod, Gauss- Seid.al's nnethod. Relax.ation 
method. Revision and Class Tests. 



Lesson Plan for the session 2023-24 

Subject : Mathematics 

Class B.A./B.SC. Semester 5th 

Teacher name: Kavita 

Paper 1: Real Analysis 

July 

Basic concepts of he previous class. 
Riemann integral. 

August 

Integrabililly of continuous and monolonic tuncions, The Fundanicntal theoren 

of integral calculus. Mean value theorems of itegral calculus. 

September 

Improper integrals and their convergence. Comparison tests. Abel's and 
Dirichlet's tests, Frullani's integral, Integral as a function of a parametr Continuity. 

Differentiability and integrability of an integral of a lunction of a parameter. 

October 

Definition and examples of metric spaces. neighborhoods. linmit points. interior 
points, open and closed sets, closure and interior, open and closed sets. closure and interior. 
boundary points, subspace of a metric space, equivalent netrics, Cau c1y sequences. 
completeness. Cantor's intersection theorem, Baire's category theTrem. cont action 

Principle. 

November 

Continuous functions, unilorn continuity. compactness for n uie sp CeS. 
sequential compactness, Bolzano-Weierstrass property, total boundnss, finite 
intersection property, Continuity in relation with conpactness, con1tedness 
components, continuity in relation with connceledness. Reision and ClaSs ests. 



Lesson Plan for the session 2023-24 

Subject: Mathematics 

Class: B.A./B.Sc. Semester 5th 

Teacher name: Kavita 

Paper 2: Groups and Rings 

July 
Discussion about the basic concepts of the previous class. 

Definition of a group with example and simple properties of groups 

August 
Subgroups and Subgroup criteria, Gencration of groups. cyclic goups. Cos ts, l clt 

and right cosets. Index of a sub-group Coset decomposilion. Largag theorem and its 

consequences. Normal subgroups. Quotient groups. 

September 
Homoomorphisms, isomophisms, automorpliisns and inner aulonorphis1ns o! a 

group. Automorphisms of cyclic groups. Permutalions groups. Even and odJ per m.tations. 

Alternating groups, Cayley's theorem, Center of a group and derived group ota group. 

October 
Introduction to rings. subrings. integral domains and fields, Clau act eristics ol a ring. 

Ring honmomorphisms, ideals (principle. prime and Maximal) and Quct eat rings, lield of 

quotients of an integral domain. 

November 

Euclidean rings, Polynomial rings. Polvnoniuls over th ruicial fiel d, The 
Eisenstein's criterion, Euclidcan rings. Polynonial rings. Polynomials (orCr he ritio l Lcld. 

The Eisenstein's criterion.Revision ad Class Tests. 



Lesson Plan for the session 23-24 

Subject : Mathematies 
Class: B.A./B.SC. Scmester 5th 

Teacher name: Saroj Bala 

Paper 3: Numerical Analysis 

July 

Basic concepts of the previous clas. 
Finite Differences operators and their relations. 

August 

Finding the missing ternms and eflect of error in a dilferer.ce tibular values. 

Interpolation with equal intervals: Newton's forward and Nevton's backward 

interpolation formulae. Interpolation with unequal intervals: Newton's divic d difference. 

Lagrange's Interpolation formulae, Hernmite Formula. Practicals 

September 
Central Differences: Gauss forward and Gauss's backward interpolation formulae. 

Sterling, Bessel Formula. Probability distribution of random variables. Binc1nial 
distribution, Poisson's distribution, Normal distribution: Mean. Vai iance and Fiting. 

Practicals 

October 
Numerical Differentiation: Derivative of a function using interpola:ion formulac 

as studied in Sections -I & II. 

Eigen alue Problems: Power method. Jacobi's ncthod, Given's nnethod, House 

Holder's method, QR method, LanczOs method. Practicals 

November 

Numerical Integration: Newton-Cote's Quadrature formula, Trarezoidal rule. 
Simpson's one- third and threv-eighth rule, Chebychev formula. Guss Quadrature 

formula. 

Numerical solution of ordinary differential equations: Single sep methods 
Picard's method. Taylor's series method. Euler's method, Runge-Kutu Methods 
Multiple step methods: Predictor-corector method, Moditied Euler's mt: d, M Ine 

Simpson's method. 

Revision and Class Tests. 



Lesson Plan for the session 2023-24 

Subject : Mathematics 
Class: B.A./B.Sc. Semester 6th 

Teacher name: Saroj Bala 

Paper 1: Real and Complex Analysis 

January 

Jacobians, Beta and Gama functions, Double and Triple inlegrals. Diri chlets 

integrals, change of order of integration in double integrals. 

February 

Fourier's series: Fourier expansion of piecewise monotonic functions. 
Properties of Fourier Co-efficients, Dirichlet's conditions, Parsev:al's identity for 

Fourier series, Fourier series for even and odd functions. Haliran 2c series, Change 
of lntervals. 

March 

Extended Complex Plane, Stereographic projection of com plex nunbers, 
continuity and differentiability of complex functions, Analytic f.ancticns, Cauchy 
Riemann equations. Harmonic functions. 

April 

Mappings by elementary functions: Translation, rotation. Mlagnific ation and 

Inversion. Conformal Mappings, Mobius trausforn.utions. Fi.d pints, Cioss ratio, 
Inverse Points and critical mappings. Revision and Class Tests. 



Lesson Plan for the session 2023-24 

Subject: Mathematics 

Class: B.A./B.Sc. Semester 6th 

Teacher name: Kavita 

Paper 2: Linear Algebra 

January 

Vector spaces, subspaces. Sum and LDirect suni of subspaces. Linear pu. Lin:arl 
Independent and dependent subsets of a vector space. Finitcly geneted vector space 
Existence theorem for basis ofa linitely generated vactor space. Finite dincasional vccto: 
spaces, Invariance of the number of elements of bases sets, Dimensions, (uotient space 
and its dimension. 

February 

Homomorphism and isonorphisIm of vector spaces. Lincar transti imations and 
linear forms on vactor spaces, Vactor space of all the linear transformatio s Dual Sp ces. 
Bidual spaces, annihilator of subspaces of finite dimentional vactor space. Null Space. 

Range space of a linear transformation. Rank and Nullity Theorem. 

March 

Algebra of Liner Transformation, Minimal Polvnomial of a linear t: ansforation. 
Singular and non-singular linear transformations. Matrix of a line:ar Tansform: ion. 
Change of basis, Eigen values and Eigen vectors of linear trasfornati0s. 

April 

Inner product spaces, Cauchy-Schwarz incquality, Orthogonal vetors. Orthogonal 
complements, Orthogonal sets and Basis, Bessel's inequality for finite dinesional vector 
spaces, Gram-Schmidt, Orthogonalization process, Adjoint of a linear trunstonatio and 
its properties, Unitary linear transformations. Revision and Class Tests 



Lesson Plan for the session 2023-24 

Subject : Mathematics 

Class: B.A /B.Sc. Semester 6th 
Teacher name: Kavita 

Paper 3: Dynamics 

January 

Velocity and acceleration along radial. trusveISe, tangential nd noma! 

directions. Relative velocity and acceleration. Simple harmonic motion. ElIS 

February 

Mass, Momentum and Force. NeVton's lavws of niotion. Work, Pov et and Enrgy. 

Definitions of Conservative forces and Impulsive forces. 

March 

Strngs. 

Motion on smooth and rough plane curves. Projectile motion of a particle in a 

plane. Vector angular velocity. 

April 

General motion of a rigid body. Central Orbils, Kepler laws of noti on. Motion of 

a particle in three dimensions. Aceeleration in terms of dillrent cc-ordinate svslems. 

Revision and Class Tests. 
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