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Program Outcomes (PO):

A leaner completing B.Sc.(Mathematics) will be able to:

PO1 Demonstrate analytical skills in applying appropriate science principles and
methodologies to solve a wide range of problems.

PO2 Design, carry out experiments and analyze results by accounting uncertainties in
different quantities measured using various scientific instruments.

PO3 Demonstrate professional behavior of being unbiased, and truthful in all aspects of
work as an individual as well as team.

PO4 Ability to communicate science effectively by written, computational and
graphic means .

Program Specific Outcomes (PSO’s)

On completion of B.Sc. (Mathematics) program, learners will be enriched with knowledge
and be able to

PSO1 Think in a critical manner.

PSO2 Know when there is a need for information, to be able to identify, locate, evaluate,
and effectively use that information for the issue or problem at hand.

PSO3 Formulate and develop mathematical arguments in a logical manner.

PSO4 Acquire good knowledge and understanding in advanced areas of mathematics
chosen by the student from the given courses.

PSO5 Understand, formulate and use quantitative models arising in social science,
business and other contexts.
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S.Y.B.Sc. (Mathematics)

SEMESTER III

CALCULUS III

Course Code UNI
T

TOPICS Credits L /
Week

VESUSMT301 I Infinite Series 2 3

II Riemann Integration

III Applications of Integrations and
Improper Integrals

LINEAR ALGEBRA I

VESUSMT302 I System of Equations and Matrices 2 3

II Vector Spaces over R

III Determinants, Linear Equations (Revisited)

ORDINARY DIFFERENTIAL EQUATIONS

VESUSMT303 I Higher Order Linear Differential Equations 2 3

II Systems of First Order Linear Differential
Equations

III Numerical Solutions of Ordinary Differential
Equations

PRACTICALS

VESUSMTP03 Practicals based on VESUSMT301, VESUSMT302 and
VESUSMT303

3 5
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SEMESTER IV

MULTIVARIABLE CALCULUS I

Course Code UNIT TOPICS Credits L /
Week

VESUSMT401 I Functions of Several Variables 2 3

II Differentiation of Scalar Fields

III Applications of Differentiation of Scalar Fields
and Differentiation of Vector Fields

LINEAR ALGEBRA II

VESUSMT402 I Linear Transformation, Isomorphism, Matrix
Associated With L. T.

2 3

II Inner Product Spaces

III Eigen Values, Eigen Vectors, Diagonalizable
Matrix

NUMERICAL METHODS

VESUSMT403 I Solutions of Algebraic and Transcendental
Equations

2 3

II Interpolation, Curve Fitting, Numerical
Integration

III Solutions of Linear System of Equations and
Eigen Value Problems

PRACTICALS

VESUSMTP04 Practicals based on VESUSMT401, VESUSMT402 and
VESUSMT403

3 5
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Objectives:

(1) Give the students a sufficient knowledge of fundamental principles, methods and a
clear perception of innumerous power of mathematical ideas and tools and know low
to use the by modeling, solving and interpreting.

(2) reflecting the broad nature of the subset and developing mathematical tools for
continuing further study in various fields of science.

(3) Enhancing students’ overall development and to equip them with mathematical
modeling abilities, problem solving skills, creative talent and power of
communication necessary for various kinds of employment.

(4) A student should get adequate exposure to global and local concerns that explore
them many aspects of Mathematical Sciences.

Learning Outcomes:

Calculus III:

On successful completion of this course, students will be able to:

1. Identify the different types of Infinite Series and Determine if an infinite series is
convergent or divergent by selecting the appropriate tests such as Comparison test,
Limit form of comparison test, Leibnitz's test for alternating series, D’ Alemberts
ratio test, Cauchy nth root test etc.

2. Define Riemann integration via approximation of areas and will be able to identify
integrable and non-integrable functions.

3. Find area between the curves, arch length, surface area and solve problems of Type I
and Type II integrals using comparison test, Beta and Gamma functions and their
properties.

Multivariable Calculus I:

On successful completion of this course, students will be able to:

1. Examine real and vector valued functions of several variables. Define and compute
Limits and continuity of real and vector valued functions. Define and compute partial
and directional derivatives of scalar valued functions.

2. Define differentiability of scalar fields, calculate total derivatives of functions of two
and three variables and learn basic properties of differentiability.

3. Find local extreme values of functions of several variables, test for saddle points,
solve constraint problems using Lagrange multipliers methods and solve related
application problems. Define Differentiability of vector fields and relationship
between total derivative and Jacobian matrix.

Linear Algebra (I & II):

On successful completion of this course, students will be able to:

1. Solve systems of linear equations using multiple methods, including Gaussian
elimination and matrix inversion.
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2. Carry out matrix operations, including inverses and determinants.
3. Demonstrate understanding of the concepts of vector space and subspace.
4. Demonstrate understanding of linear independence, span, and basis.
5. Determine eigenvalues and eigenvectors and solve eigenvalue problems.
6. Apply principles of matrix algebra to linear transformations.
7. Demonstrate understanding of inner products and associated norms.

Ordinary Differential Equations:

On successful completion of this course:

1. Students will be able to find the complete solution of a Homogeneous and
nonhomogeneous differential equation as a linear combination of the complementary
function and a particular solution. Students will learn to solve linear differential
equations with constant coefficients by the method of undetermined coefficients and
method of constant coefficients by variation of parameters.

2. Students will learn to solve systems of homogeneous and nonhomogeneous linear
differential equations.

3. Students will be able to find numerical solutions of initial value problems of first
order and higher order ordinary differential equations using Taylor’s expansion,
Euler’s Method,Picard’s Method, Runge-Kutta method. Students will be able to solve
simultaneous and higher order differential equations using the RK method and finite
difference method.

Numerical Methods:

On successful completion of this course:

1. Students will be able to solve an algebraic or transcendental equation, Approximate a
function and solve a differential equation using an approximate numerical method.

2. Students will learn to evaluate a derivative at a value, Solve a linear system of
equations using an appropriate numerical method, Perform an error analysis for a
given numerical method and Prove results for numerical root finding methods.

3. Students will be able to calculate a definite integral using an appropriate numerical
method and Code a numerical method in a modern computer language.

Teaching Pattern for Semester III
(1) Three lectures per week per course.
(2) One Practical (2L) per week per batch for course VESUSMT301, VESUSMT302

combined and one practical (3L) per week per batch for course VESUSMT303.

Teaching Pattern for Semester IV
(1) Three lectures per week per course.
(3) One Practical (2L) per week per batch for course VESUSMT401, VESUSMT402

combined and one practical (3L) per week per batch for course VESUSMT403.
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Semester III

VESUSMT301:Calculus III
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VESUSMT302: LINEAR ALGEBRA I
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VESUSMT303: ORDINARY DIFFERENTIAL EQUATIONS
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VESUSMTP03: Practicals

Suggested Practicals for VESUSMTP301

Suggested Practicals for VESUSMTP302

Suggested Practicals for VESUSMTP303
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Semester IV

VESUSMT401 : MULTIVARIABLE CALCULUS I
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VESUSMT402 : LINEAR ALGEBRA II
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VESUSMT403: NUMERICAL METHODS
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VESUSMTP04: Practicals

Suggested Practicals for VESUSMTP401

Suggested Practicals for VESUSMTP402
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Suggested Practicals for VESUSMTP403

I. Internal Evaluation of 25 marks
(i) One class test of 10 marks (on any type of objective questions).
(ii) One assignment of 10 marks (Different Problems to each group consisting not more

than 2 students).
(iii) 5 marks for active participation.

II. Semester End Theory Examinations: There will be a Semester end external Theory
examination of 75 marks for each of the courses VESUSMT301, VESUSMT302,
VESUSMT303 of Semester III and VESUSMT401, VESUSMT402, VESUSMT403 of
Semester IV.
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III. Semester End Examinations Practicals:

At the end of the Semesters III and IV Practical examinations of three hours duration and 150
marks shall be conducted for the courses VESUSMTP03, VESUSMTP04.

In semester III, the Practical examinations for VESUSMT301, VESUSMT302 and
VESUSMT303 are held together.

In semester IV, the Practical examinations forVESUSMT401, VESUSMT402 and
VESUSMT403 are held together.

Practical
Course

Part A Part B Part C Marks
out of

Duration

VESUSMTP0
3

Questions from
VESUSMT301

Questions from
VESUSMT302

Questions from
VESUSMT303

120 3 hours

VESUSMTP0
4

Questions from
VESUSMT401

Questions from
VESUSMT402

Questions from
VESUSMT403

120 3 hours

Marks for Journal and Viva:

1. Journal: 15 marks (5 marks for each journal).
2. Viva: 15 marks (5 marks each course).

Each Practical of every course of Semester III and IV shall contain at least 10 objective
questions and at least 6 descriptive questions to be written in the journal.
A student must have a certified journal before appearing for the practical examination. In
case a student does not posses a certified journal he/she will be evaluated for 120 marks.
He/she is not qualified for Journal + Viva marks.


