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INTRODUCTION:

A nation’s journey is largely scripted by the quality of its human resources. India, home to
world’s largest young population, needs to strengthen the human capital in terms of knowledge
and skills so that the dream of Viksit Bharat by 2047 is achievable. This needs a curriculum
framework which emphasises on Learning Outcomes so that higher education is empowering
the students with the right set of Knowledge, Attitude and Skills.

UGC’s Learning Outcomes based Curriculum Framework (LOCF) aims at holistic experience
for students which focuses on both knowledge acquisition and application of knowledge. LOCF
also seeks to empower the students with the necessary skills in a Tech-driven Knowledge
economy — critical thinking, problem-solving, analytical reasoning, cognitive skills and

lifelong self-learning.

Based on the LOCG given by UGC, Mount Carmel College, Autonomous proposes the
following template which will be adopted by all the Departments for curriculum revision and

adoption of outcome-based approach.




GRADUATE ATTRIBUTES

Mount Carmel College, Autonomous offers graduate and postgraduate programs which

empower graduates with the following attributes:

e In-depth knowledge and ability to apply this in real world situations

« Critical, creative and evidence-based thinking to be problems-solvers

o Excellent communication skills to convey thoughts and ideas appropriately &
innovatively

o Adgile learners who can keep pace with a rapidly transforming digitalized world

e Ability to take up leadership roles and work in multi-cultural teams

o A desire to see themselves as continuous learners and seek new knowledge and skills

o To be responsible citizens with sound ethical values and concern for the community

QUALIFICATION DESCRIPTORS

The students who complete three years of full-time study of an undergraduate programme of
study will be awarded a Bachelor’s Degree (BA/B.Sc./B.Com/BBA/BCA). The Graduates of

the degree program will demonstrate:

e An in-depth understanding in the chosen discipline, comprising theoretical and
practical perspectives, and a basic understanding of emerging areas of study and
practice.

o Ability to apply knowledge to comprehend the dynamics of the work-place, society
and world in order to find efficient and ethical solutions to problems.

« Basic quantitative and digital skills for undertaking analysis, interpreting results and
arriving at logical conclusions.

o Comprehensive knowledge about current topics and basic skills required to

comprehend contemporary issues.




FRAMEWORK FOR OUTCOME BASED CURRICULUM FOR A PROGRAM

VISION OF THE DEPARTMENT

Mathematics

Towards holistic formation of youth, grounded in excellence and to create an academically

sound environment that nurtures, motivates and inspires excellence in research and

teaching in Mathematics along with concern for society.

PROGRAMS OFFERED

Physics, Mathematics, Computer Science

Computer Science, Mathematics, Electronics

Economics, Mathematics, Statistics

COURSE MATRIX

SEMESTER

COURSE TITLE

Algebra-1, Calculus-1 & Geometry

Algebra-Il, Calculus-11 &
Polar Coordinates

Algebra 111, Real Analysis-I and Differential
Equations-I

v

Algebra IV, Integral Transforms and

Differential Equations-11

5.1: Algebra-V, Calculus-I11 and Real
Analysis-II

5.2: Geometry of Space Curves and
Numerical Analysis

Calculus-111 and Numerical Analysis Lab

Vi

6.1: Linear Algebra and Partial Differential
Equations
6.2: Complex Analysis and Special

Functions




6.3: Linear Algebra, Partial Differential
Equations and Complex Analysis Lab

PROGRAM LEARNING OUTCOMES
(What students will learn after completing the degree)

PLO1

Disciplinary Knowledge : Bachelor degree in Mathematics is the
culmination of in-depth knowledge of Algebra, Calculus, Geometry,
differential equations and several other branches of pure and applied
mathematics. This also leads to study the related areas such as
computer science and other allied subjects

PLO2

Communication Skills: Ability to communicate various mathematical
concepts effectively wusing examples and their geometrical
visualization. The skills and knowledge gained in this program will
lead to the proficiency in analytical reasoning which can be used for
modeling and solving of real life problems.

PLO3

Critical thinking and analytical reasoning: The students undergoing
this programme acquire ability of critical thinking and logical
reasoning andcapability of recognizing and distinguishing the various
aspects of real life

problems.

PLO4

Problem Solving: The Mathematical knowledge gained by the
students through this programme develop an ability to analyze the
problems, identify and define appropriate computing requirements for
its solutions. This programme enhances students overall development
and also equip them with mathematical modelling ability, problem
solving skills.

PLO5

Research related skills: The completing this programme develop the
capability of inquiring about appropriate questions relating to the
Mathematical concepts in different areas of Mathematics.

PLO6

Information/digital Literacy: The completion of this programme
willenable the learner to use appropriate softwares to solve system of
algebraic equation and differential equations.

PLO7

Self — directed learning: The student completing this program will




develop an ability of working independently and to make an in-depth

studyof various notions of Mathematics.

PLO8

Moral and ethical awareness/reasoning: : The student completing
this program will develop an ability to identify unethical behavior such
as fabrication, falsification or misinterpretation of data and adopting
objectives, unbiased and truthful actions in all aspects of life in general
and Mathematical studies in particular.

PLO9

Lifelong learning: This programme provides self directed learning
and lifelong learning skills. This programme helps the learner to think
independently and develop algorithms and computational skills for
solving real word problems.

PL10 Ability to peruse advanced studies and research in pure and applied
Mathematical sciences.

SYLLABUS BLUEPRINT

Program Title

B.Sc (PMCs, CsME, EMS)

Course Title

Algebra-I Calculus-1 Geometry

Nature of Course Core
Semester 1
Total Hours 60
Credits 3

Objective of the Course:

The overall expectation from this course is that the student builds a basic understanding on
Algebra, Calculus and Geometry. The broader course outcomes are listed as follows. At the
end of this course, the student will be able to:

Course Learning Outcomes:

COURSE LEARNING OUTCOMES

(What students will learn after completing the degree based on Bloom’s Taxonomy)

CLO1 Understand to solve the system of homogeneous and non-
homogeneous linear system of 'm' equations in' n' variables by using
concept of rank of matrix.

CLO2 Analyse to find eigenvalues and eigenvectors.

CLO3 Evaluate the n™" derivatives of some standard functions.

And solve problems on partial differentiation, Jacobians and related
properties.

CLO4 Apply Leibnitz Rule to find the reduction formulae




CLO5

Create geometrical aspects of planes and sphere in 3D.

MAPPING OF COURSE LEARNING OUTCOMES TO PROGRAM LEARNING

OUTCOMES
PLO1&2 PLO3&4 PLO5&6 PLO7&8 | PLO9&10
CLO1 v v v
CLO2 V V V
CLO3 v v Vv
CLO4 Vv v v
CLO5 v N
Course Content:
Module Content Hours
I Matrices 15 Hours

Recapitulation of matrices, Elementary row and column
transformations (operations). equivalent matrices, theorems on it.
Row reduced echelon form. Normal forms of a matrix, Rank of a
matrix, problems. Homogenous and non-homogenous systems of
linear equations in unknowns, Consistency Criterion - Criterion for
uniqueness of solutions. Eigenvalues and Eigenvectors of a square
matrix of order 2 and 3, standard properties. Cayley-Hamilton
theorem with proof, Finding A™%, A=2 and A?, A3, A*.

Differential Calculus
Successive differentiation: An nt" derivative of the function

e™™® (ax+b)", log(ax+bh),
sin(ax +b), cos(ax+hb) e*sin(bx +c), e cos(bx + ¢) and

problems, Leibnitz theorem with proof and its applications. Partial
differentiation- function of two and three variables- first and higher
order derivatives. Homogeneous function- Euler’s theorem and its
extension with proof, Total derivative and differentiation of
implicit function and composite function problems Jacobian
properties and problems.

15 Hours

Integral Calculus

15 Hours




Recapitulation of integration, reduction formulas for '[sm xdx,

_[cos" xdx, Itan“ xdx, J'cotn xdx,
Jsec xdx,J'cosec xadx, Ism XCos" xdx with  definite limit
problems, Differentiation under integral sign by Leibnitz rule and
problems.

v Analytical Geometry 8 Hours
Analytical geometry of three-dimensional, recapitulations of
elements of three-dimensional geometry. Planes (intercept form ,
normal form and passing through three points with proof) distance
from a point to a plane, angle between two planes, bisectors of angle
between two planes and problems,.

\/ Standard equation of sphere and orthogonal spheres, standard | 7 Hours
equation of right circular cone and right circular cylinder and

problems

Text Books:

1. University Algebra -N.S. Gopala Krishnan, New Age International (P) Limited
2. Matrices - A R Vasista, Krishna Prakashana Mandir.
3. Differential Calculus - Shanti Narayan, S. Chand & Company, New Delhi.

Reference Books:

1. Theory of Matrices - B S Vatsa, New Age International Publishers.

2. Applications of Calculus, Debasish Sengupta, Books and Allied (P) Ltd.,2019.

3. Calculus — Lipman Bers, Holt, Rinehart &Winston.

4. Calculus - S Narayanan & T. K. Manicavachogam Pillay, S. Viswanathan Pvt.Ltd., vol.
| &II.

5. Schaum's Outline of Calculus - Frank Ayres and Elliott Mendelson, 5th edition USA:
Mc.Graw

Online Resources:

httiii//www.cs.columbib.edu/-zeph/32$s0allectures.html
httir://norne.scarlet.be/math/matr.html

http://www.themathPage.com/

http://www.abstractmath.org/

http://ocw.mit.edu/courses/mathematics/

http://planetmath. org/encyclopedia/TopicsOnCalculus.html
http://ocw.mit.edu/OcwWeb/Mathematics/18-01Fall-2005/CourseHome/index.html
http://mathworld.wolfram.com/Calculus.html
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9.

10.
11.
12.
13.
14.
15.
16.
17.

http://ocw.mit.edu/courses/mathematics/

http ://www.univie.ac.at/future’ media/more/galerie.html
http ://mathwortd.wolfram.com/AnalyticGeometry.htmi
http ://www.nptelvideos.in | 2072 / tllmathematics.html
https://www.my-mooc. com/en/categorie/mathematics
www.python.org

www.rosettacode.org
http://faculty.msmary.edu/heinold/python.html

https ://kitchingroup.cheme.cmu.edu/pycse/pycse.html

Teaching Pedagogy:

1. Structuring lessons:

Teachers adopt pedagogies that foster communication and both individual and
group responsibilities. Providing students with multiple opportunities within
different contexts to practise skills and apply concepts allows them to consolidate
and deepen their understanding.

2. Problem Solving:

To make the students understand and have the knowledge about the concepts the
problem solving technique is used. The students are motivated to solve the problem
individually by allowing peer discussion.

3. Assignments and Quiz:

Assignments and quiz are part of internal assessment. These are conducted to have
an in depth knowledge of the subject.

4. Adaptive reasoning:
Capacity for logical thought, reflection, explanation, and justification.
5. Productive disposition:

Habitual inclusion to see mathematics as sensible, useful, and worthwhile,
coupled with a belief in diligence and one’s own efficacy.

Evaluation Pattern:

Examination

Continuous Internal | Test 1 30 marks scaled down to 10
Assessment Seminar/Presentation/Project 10 marks
Semester End SEE 80 marks




Question Paper Blueprint:

Modules | Teaching | CLOs No. of Questions & Marks Distribution
Hours Part A | Marks | PartB | Marks | PartC | Marks
No. of 2 No. of 5 No. of 10
Questions | marks | Questions Questions
each marks marks
each each
| 15 1 2 4 2 12 1 10
I 15 2 3 6 2 12 1 10
"I 15 3 2 4 1 6 1 10
v 8 4 2 4 % 3 % 5
\ 7 5 3 6 Ya 3 Ya 5
No: of 12 24 6 36 4 40
questions
to be set
No: of 10 5 3
questions
to be
answered
Marks 20 30 30 80




Practical Algebra-1 Calculus-1 Geometry(DCMP1)

Teaching Hours : 03 Hours/Week Credits: 02
Duration of Exam: 03 Hours Maximum Marks: 50 (Exam 40 + 1A
10)

Course Learning Outcomes:

This course will enable the students to Learn, fundamentals and implement the MATLAB
programming language, and will enable to:

1. learn fundamentals of python

2. solve problem on algebra and calculus

3. acquire knowledge of applications of algebra and calculus
4. solve problems related to analytical geometry

Mathematics practicals using MATLAB software for computer programs

(3 hours/ week of batch of not more than 20 students)

Introduction to the software and commands related to the topic.

1.

ok wnN

© ~

10.

11.
12.
13.

Introduction to MATLAB

Introduction to MATLAB

Introduction to MATLAB

Basic operations in MATLAB

Creating and working with arrays of numbers

Program to find Matrix Operations (addition, subtraction and multiplication of
matrices, trace and transpose of a matrix)

Program to use Control Structures

Program to make 2-D plots and 3-D plots

Program to find Rank of a matrix, Row reduced Echelon form and finding Eigen
values and Eigen vectors of a matrix

Program to solve the system of homogeneous and non-homogeneous linear algebraic
equations.

Program to find the nth Derivative of e, trigonometric and hyperbolic functions
Program to find the nth Derivative of algebraic and logarithmic functions.
Program to find equation and plot sphere, plot cones, plot cylinders




Evaluation Pattern: Practical

Continuous Internal | Test 20 marks scaled down to 10
Assessment
Semester End SEE 40 marks

Examination




SYLLABUS BLUEPRINT

Program Title

B.Sc (PMCs, CsME, EMS)

Course Title Algebra-11, Calculus-11 & Polar Coordinates
Nature of Course Core

Semester 2

Total Hours 60

Credits 3

Objective of the Course:

The overall expectation from this course is that the student builds a basic understanding
on Algebra, Calculus and Polar Coordinates. The broader course outcomes are listed as
follows. At the end of this course, the student will be able to understand:

Course Learning Outcomes:

COURSE LEARNING OUTCOMES

(What students will learn after completing the degree based on Bloom:’s Taxonomy)

CLO1 Understand the mathematical structure called Groups

CLO2 Analyze the fundamental concepts of Ilimits, continuity a

differentiability

CLO3 Evaluate problems related to angle between radius vector and
tangent, angle between two curves and express the curves in pedal
form, derivative of an arc in different forms.

CLO4 Apply integration to find length of an arc, area of plane curves and
surface area, volume of revolution.

CLO5 Learn improper integrals to create problems to find first and second
kind integrals.




MAPPING OF COURSE LEARNING OUTCOMES TO PROGRAM LEARNING

OUTCOMES
PLO1&?2 PLO3&4 PLO5&6 PLO7&8 PLO9&10
CLO1 Vv v v
CLO2 Vv v v
CLO3 Vv N v
CLO4 Vv v v
CLO5 v v
Course Content:
Module Content Hours
I Groups 15 Hours
Binary operations algebraic structure- problems on finding identity
and inverse definition of semi group and group, abelian group,
problems on finite and infinite groups, properties of groups with
proof- standard problems on groups-finite semi group with both the
cancellation laws in a group- any group of orders less than five is
abelian, subgroups theorems on subgroups with proof problems.
I Differential Calculus 15 Hours
Limits and continuity, differentiability and properties of continuous
functions. Intermediate value theorem, mean value theorem, Rolle
’s Theorem, Lagrange’s mean value theorem, Cauchy mean value
theorem and examples. Indeterminate forms and evaluation of
limits using L’Hospital rule.
I Polar Coordinates 15 Hours
Polar coordinates, angle between the radius vector and tangent,
angle of intersection of two curves (polar forms), length of
perpendicular form pole to the tangent, pedal equation, derivative
of an arc in Cartesian parametric and polar forms, curvature of
plane curve, radius of curvature formula in Cartesian, parametric
polar and pedal forms, center of curvature evolutes, asymptotes,
singular points and double points.
v Integral calculus 8 Hours

Application of integral calculus computation of length of arc, plane
area and surface area and volume of solids of evaluations for
standard curves in Cartesian and polar forms.




Improper Integrals 7 Hours
Improper integrals of first, second and third kinds with examples ,

improper integral has the limit of proper integral.

Text Books:

1. University Algebra -N.S. Gopala Krishnan, New Age International (P) Limited

2. Differential Calculus, Shanti Narayan, S. Chand & Company, New Delhi. 2005

3. Mathematical Analysis, S C Malik, Wiley Eastern, 6 Edition, 2017.

4. A Course in Abstract Algebra, Vijay K Khanna and S K Bhambri, Vikas Publications. 5

Edition, 2022

Reference Books:

1. Integral Calculus, Shanti Narayan and PK Mittal, S. Chand and Co. Pvt. Ltd.,
2005

2. Schaum's Outline of Calculus, Frank Ayres and Elliott Mendleson, The McGraw-
Hill Companies, 2013.

Online Resources:
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http://www.themathPage.com/

http://www.abstractmath'org/

http://ocw.mit.edu/courses/mathematics/

http://pla netmath.org/encyclopedia/TopicsOnCalculus'html
http://ocw.mit.edu/OcwWeb/Mathematics/18-01Fall-2005/CourseHome/index.htm
http ://mathworld.wolfram.com/Calculus.htmi
http://ocw.mit.edu/courses/mathematics/
http://www.univie'ac.at/future.medialmorelgalerie.html

http ://tutorial.math.lamar.edu/classes/de/de'aspx

. http ://lwww.sosmath.com/diffeq/diffeq. html

. http://www.analyzemath.com/calculus/Differential-Equations/applications.html
. http ://www. nptelvideos' i n/2012/77/mathematics.html

. https://'www. my-m ooc.com/en/categorie/mathematics

. www,python.org

. Www.rosettacode.olg

. http://ffaculty,msmary.edu/heinold/python.html

. https:/ Ikitchingroup.cheme.com ued/pycse/pycse.html



about:blank
http://ocw.mit.edu/courses/mathematics/
http://ocw.mit.edu/OcwWeb/Mathematics/18-01Fall-2005/CourseHome/index.htm
http://ocw.mit.edu/courses/mathematics/
http://www.analyzemath.com/calculus/Differential-Equations/applications.html
http://www.rosettacode.olg/

Teaching Pedagogy:

1. Structuring lessons:

Teachers adopt pedagogies that foster communication and both individual and
group responsibilities. Providing students with multiple opportunities within
different contexts to practise skills and apply concepts allows them to consolidate
and deepen their understanding.

2. Problem Solving:

To make the students understand and have the knowledge about the concepts the
problem solving technique is used. The students are motivated to solve the problem
individually by allowing peer discussion.

3. Assignments and Quiz:

Assignments and quiz are part of internal assessment. These are conducted to have
an in depth knowledge of the subject.

4. Adaptive reasoning:

Capacity for logical thought, reflection, explanation, and justification.

5. Productive disposition:

Habitual inclusion to see mathematics as sensible, useful, and worthwhile,
coupled with a belief in diligence and one’s own efficacy.

Evaluation Pattern:

Examination

Continuous Internal | Test 1 30 marks scaled down to 10
Assessment Seminar/Presentation/Project 10 marks
Semester End SEE 80 marks




Question Paper Blueprint:

Modules | Teaching | CLOs No. of Questions & Marks Distribution
Hours Part A | Marks | PartB | Marks | PartC | Marks
No. of 2 No. of 5 No. of 10
Questions | marks | Questions Questions
each marks marks
each each
I 15 1 2 4 2 12 1 10
1 15 2 3 6 2 12 1 10
"l 15 3 2 4 1 6 1 10
v 8 4 2 4 Ya 3 Ya 5
\Y 7 5 3 6 Ya 3 Yo 5
No: of 12 24 6 36 4 40
questions
to be set
No: of 10 5 3
questions
to be
answered
Marks 20 30 30 80




Practical Algebra-11, Calculus-11 and Polar Coordinates

Teaching Hours : 03 Hours/Week Credits: 02
Duration of Exam: 03 Hours Maximum Marks: 50 (Exam 40 + 1A
10)

Course Learning Outcomes:

This course will enable the students to write MATLAB code to:

1. solve problems on algebra and calculus.

2. acquire knowledge of applications of algebra and calculus
3. plot the curves in different forms

4. find surface area and volume of revolution

Mathematics practicals using MATLAB software for computer programs

(3 hours/ week of batch of not more than 20 students)

Suggested Programs

CoNoORrWNE

Program for verification of binary operations.

Program to construct Cayley’s table

Program for verification of abelian group

Program to find Limits and Continuity of functions of one variable
Program to verify mean value theorems

Program for evaluation of limits by L’Hospital rule

Program to find the angle between the radius vector and tangent
Program to find the radius of curvature of the given curve
Plotting of standard Cartesian curves

Plotting of standard polar curves

Program to compute surface area of revolution.

Program to compute volume of revolution.

Evaluation Pattern: Practical

Examination

Continuous Internal | Test 20 marks scaled down to 10
Assessment
Semester End SEE 40 marks




SYLLABUS BLUEPRINT

Program Title B.Sc (PMCs, CsME, EMS)

Course Title Algebra-111, Real Analysis-1 & Differential Equations-I
Nature of Course Core

Semester 3

Total Hours 60

Credits 3

Objective of the Course:

The overall expectation from this course is that the student builds a
basic understanding on Algebra, Analysis and Differential
Equations . The broader course outcomes are listed as follows. At
the end of this course, the student will be able to achieve:

Course Learning Outcomes:

COURSE LEARNING OUTCOMES

(What students will learn after completing the degree based on Bloom’s Taxonomy)

CLO1

Link the fundamental concepts of groups and symmetries of
geometrical objects.

CLO2

Understand the fundamental properties of the
real numbers that lead to define sequence
and series, the formal development of real
analysis.

CLO3

Apply the ratio, root, alternating series, and limit
comparison tests for convergence and absolute
convergence of an infinite series

CLO4

Solve first-order non-linear differential equations and linear
differential equations.

CLOS

Create model problems in nature using Ordinary Differential
Equations and Formulate differential equations for various
mathematical models




MAPPING OF COURSE LEARNING OUTCOMES TO PROGRAM LEARNING

OUTCOMES
PLO1&?2 PLO3&4 PLO5&6 PLO7&8 PLO9&10
CLO1 Vv v v
CLO2 Vv v v
CLO3 Vv v v
CLO4 Vv v v
CLO5 Vv v
Course Content:
Module Content Hours
I ALGEBRA - 111 15 Hours
Groups - |
Order of an element of a group — properties and
theorems, subgroup generated by an element of a group
— coset decomposition of a group, Cyclic groups,
properties- modulo relation- index of a group —
Lagrange’s theorem- consequences, Fermat’s theorem
and Euler’s ¢ function.
I REAL ANALYSIS -1 15 Hours
Sequences
Sequences of real numbers, Bounded sequences—
properties and theorems, Limit of a sequence,
Convergent, divergent and oscillatory sequences—
properties and theorems, Algebra of the limits of the
sequences, Monotonic sequences— problems and
theorems, Behaviour of standard sequences- {x'"},
{n""}{(1+H"}{x"}, Cauchy’s general principle for
convergence of a sequence.
i 15 Hours

Infinite Series

Definition of convergent, divergent and oscillatory
series. Series of nonnegative terms, Geometric series, p-
series (Harmonic series). Comparison tests for positive
term series: D’Alembert’s ratio test, Raabe’s test,
Cauchy’s Root test. Alternating series: Leibnitz’s test.
Absolute convergence and conditional convergence of a
series. Summation of series: Binomial, exponential and
logarithmic.




v DIFFERENTIAL EQUATIONS - I: 8 Hours

Ordinary Differential Equations
Recapitulation of differential equations of first order and first

degree, Exact Differential equations. Solutions of Differential
equations of first order and higher degree.

\/ Equations solvable for p, x, y. Clairaut’s equation. Orthogonal | 7 Hours

trajectories of Cartesian and polar curves

Text Books:

1. University Algebra -N.S. Gopala Krishnan, New Age International (P) Limited

2. Mathematical Analysis, S C Malik, Wiley Eastern, 6 Edition, 2017.

3. M. D. Raisinghania, Ordinary Differential Equations & Partial Differential Equations,
S.Chand & Company, New Delhi.

Reference Books:

1. J. Sinha Roy and S Padhy: A course of Ordinary and
Partial Differential Equation, Kalyani Publishers, New Delhi.
2. D. Murray, Introductory Course in Differential Equations, Orient Longman (India)
3. 4. W. T. Reid, Ordinary Differential Equations, John Wiley, New Delhi.
4. M. L. Khanna, Differential Equations, Jai Prakash Nath & Co. Meerut.
5. S. L. Ross, Differential Equations, 3rd Ed., John Wiley and Sons, 1984.
6. R. G. Bartle and D. R. Sherbert, Introduction to Real Analysis,
3rd Ed., John Wiley and Sons (Asia) Pvt. Ltd., Singapore, 2015.
Gerald G. Bilodeau, Paul R. Thie, G.E. Keough, An Introduction to
Analysis, 2nd Ed., Jones & Bartlett, 2010.
8. S. K. Berberian, A First Course in Real Analysis, Springer Verlag, New York,
1994.
9. T. Apostol, Mathematical Analysis, Narosa Publishing House
10. M.L Khanna and L.S. Varhiney, Real Analysis by, Jai Prakash Nath & Co.
Meerut.
11. Kreyzig, Advanced Engineering Mathematics, John Wiley, New Delhi.
12. A Course in Abstract Algebra, Vijay K Khanna and S K Bhambri,Vikas
Publications.
Online Resources:

~

http://www.the mathpage.com
http://www.abstractmath.org
http://ocw.mit.edu/courses/mathematics/
http://planetmath.org/encyclopedia/TopicsOnCalculus.html
www.python.org

www.rosettacode.org
http://www.univie.ac.at/future.media/moe/galeri.html
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http://www.abstractmath.org/
http://ocw.mit.edu/courses/mathematics/
http://planetmath.org/encyclopedia/TopicsOnCalculus.html
http://www.python.org/
http://www.rosettacode.org/
http://www.univie.ac.at/future.media/moe/galeri.html

8. http://tutorial.math.lamar.edu/classes/de/de.aspx
9. http://www.sosmath.com/diffeq/diffeg.html

Teaching Pedagogy:

1. Structuring lessons:

Teachers adopt pedagogies that foster communication and both individual and
group responsibilities. Providing students with multiple opportunities within
different contexts to practise skills and apply concepts allows them to consolidate
and deepen their understanding.

2. Problem Solving:

To make the students understand and have the knowledge about the concepts the
problem solving technique is used. The students are motivated to solve the problem
individually by allowing peer discussion.

3. Assignments and Quiz:

Assignments and quiz are part of internal assessment. These are conducted to have
an in depth knowledge of the subject.

4. Adaptive reasoning:
Capacity for logical thought, reflection, explanation, and justification.
5. Productive disposition:

Habitual inclusion to see mathematics as sensible, useful, and worthwhile,
coupled with a belief in diligence and one’s own efficacy.

Evaluation Pattern:

Continuous Internal | Test 1 30 marks scaled down to 10
Assessment Seminar/Presentation/Project 10 marks
Semester End SEE 80 marks

Examination



http://tutorial.math.lamar.edu/classes/de/de.aspx
http://www.sosmath.com/diffeq/diffeq.html

Question Paper Blueprint:

Modules | Teaching | CLOs No. of Questions & Marks Distribution
Hours Part A | Marks | PartB | Marks | PartC | Marks
No. of 2 No. of 5 No. of 10
Questions | marks | Questions Questions
each marks marks
each each
I 15 1 2 4 2 12 1 10
1 15 2 3 6 2 12 1 10
"l 15 3 2 4 1 6 1 10
v 8 4 2 4 Ya 3 Ya 5
\Y 7 5 3 6 Ya 3 Yo 5
No: of 12 24 6 36 4 40
questions
to be set
No: of 10 5 3
questions
to be
answered
Marks 20 30 30 80




Practical Algebra-111, Real Analysis-1 & Differential Equations-I

Teaching Hours : 03 Hours/Week Credits: 02
Duration of Exam: 03 Hours Maximum Marks: 50 (Exam 40 + 1A
10)

Course Learning Outcomes:

This course will enable the students to gain hands-on experience and write MATLAB code
for

* Finding complementary function and particular
integral of linear and homogeneous differential
equations.

» Acquire knowledge of applications of real analysis and differential equations.
» Verification of convergence/divergence of different types of series

Mathematics practicals using MATLAB software for computer programs

(3 hours/ week of batch of not more than 20 students)

Introduction to the software and commands related to the topic.

. Program to find the order of an element
. Program to find all possible cosets of the given finite group.

1
2
3. Program to find generators and corresponding possible subgroups of a cyclic group.
4. Program to verify Lagrange’s theorem with suitable examples.

5.
6
7
8
9

Program to verify Euler’s ¢ Function for a given finite group.

. Program to test the convergence of sequences.
. Program to test the convergence of series using partial sums
. Program to test the convergence using D’Alembert’s ratio test and Cauchy’s root test.

. Program based on examples for alternating series using Leibnitz’s theorem.

10. Program for verification of exactness of a differential equation.

11. Program for finding solutions of differential equations that are solvable for p.

12. Program to find the singular solution by using Clairaut’s form.

13. Program to plot orthogonal trajectories




Evaluation Pattern: Practical

Continuous Internal | Test 20 marks scaled down to 10
Assessment
Semester End SEE 40 marks

Examination




SYLLABUS BLUEPRINT

Program Title B.Sc (PMCs, CsME, EMS)

Course Title Algebra-1V,Integral Transforms & Differential Equations- 11
Nature of Course Core

Semester 4

Total Hours 60

Credits 3

Objective of the Course:

The overall expectation from this course is that the student builds a basic understanding on
Algebra, differential equations and Transforms. The broader course outcomes are listed as
follows. At the end of this course, the student will be able to:

Course Learning Outcomes:

COURSE LEARNING OUTCOMES

(What students will learn after completing the degree based on Bloom’s Taxonomy)

CLO1 Explain the significance of, normal subgroups and factor groups and

learn the quotient groups, concepts of homomorphism, isomorphism
and properties

CLO2
Analyze and solve linear and non-linear differential
equations using various methods; and apply these methods
to solving some physical problems.

CLO3
Evaluate Laplace transforms of certain functions, find
Laplace transforms of derivatives and of integrals.

CLO4 Comprehend the properties of Fourier series and

solve half range series

CLO5 solve problems related to finite Fourier transform




MAPPING OF COURSE LEARNING OUTCOMES TO PROGRAM LEARNING

OUTCOMES
PLO1&?2 PLO3&4 PLO5&6 PLO7&8 PLO9&10
CLO1 Vv v v
CLO2 Vv v v
CLO3 Vv N v
CLO4 N v V
CLO5 Vv v
Course Content:
Module Content Hours
I ALGEBRA- IV 15 Hours
Unit 1 : Groups - 11
Normal Subgroups, Quotient groups, Homomorphism and
Isomorphism of groups, kernel and image of a homomorphism,
Normality of the kernel, Fundamental theorem of
homomorphism,  Properties related to isomorphism,
Permutation group, Cayley’s Theorem.
1 DIFFERENTIAL EQUATIONS - II: 15 Hours
Unit Il : Linear Differential Equations
Linear differential equations of n™ order with constant
coefficients. Particular Integrals when the RHS is of the form
e | sin(ax+b), cos(ax+b), x" , e V, where V is a function of
X. Cauchy-Euler equations ,Solving second order ODE by
changing independent variable , by changing dependent
variable and Method of variation of parameters.
I 15 Hours

Integral Transforms

Unit 111: Laplace transforms

Definition, Basic Properties. Laplace transforms of some
standard functions, Inverse Laplace transforms, Convolution
theorem, Laplace transform of periodic functions. Laplace
transform of derivative and integral of a function. Heaviside
function. Dirac-delta function.. Solutions of differential
equations by using Laplace transforms.




v Fourier series 8 Hours
Periodic functions. Fourier Coefficients. Fourier series of
functions with period 2L. Fourier series of even and odd
functions. Half range Cosine and Sine series.

V Fourier Transforms - Finite Fourier cosine and sine transform 7 Hours
and applications

Text Books:
1. University Algebra -N.S. Gopala Krishnan, New Age International (P) Limited

2. M. D. Raisinghania, Ordinary Differential Equations & Partial Differential Equations,
S.Chand & Company, New Delhi.

3. R. Murray and L. Spiegal, Laplace Transforms, Schaum’s Series

4. Sudhir Kumar, Integral Transform Methods in Science & Engineering, CBS
Engineering Series, 2017.

5.Murray R. Spiegal L, Fourier Transforms, Schaum’ Series,

Reference Books:

1. D. A. Murray, Introductory Course in Differential Equations, Orient and Longman

2. H.T.H. Piaggio, Elementary Treatise on Differential Equations and their
Applications, CBS Publisher & Distributors, Delhi,1985.

3. G.F. Simmons, Differential Equations, Tata McGraw Hill.

S. L. Ross, Differential Equations, 3 Ed., John Wiley and Sons, India, 2004.

5. Earl David Rainville and Philip Edward Bedient—A short course in
Differential Equations, Prentice Hall College Div; 6™ Edition.

6. Sathya Prakash, Mathematical Physics, S Chand and Sons, New Delhi.

7. A Course in Abstract Algebra, Vijay K Khanna and S K Bhambri,Vikas
Publications

B

Online Resources:

1. http://www.the mathpage.com

2. http://www.abstractmath.org

3. http://ocw.mit.edu/courses/mathematics/

4. http://planetmath.org/encyclopedia/TopicsOnCalculus.html



http://www.abstractmath.org/
http://ocw.mit.edu/courses/mathematics/
http://planetmath.org/encyclopedia/TopicsOnCalculus.html

www.python.org

WWW.rosettacode.org
http://www.univie.ac.at/future.media/moe/galeri.html
http://tutorial.math.lamar.edu/classes/de/de.aspx
http://www.sosmath.com/diffeg/diffeg.html
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Teaching Pedagogy:

1. Structuring lessons:

Teachers adopt pedagogies that foster communication and both individual and
group responsibilities. Providing students with multiple opportunities within
different contexts to practise skills and apply concepts allows them to consolidate
and deepen their understanding.

2. Problem Solving:

To make the students understand and have the knowledge about the concepts the
problem solving technique is used. The students are motivated to solve the problem
individually by allowing peer discussion.

3. Assignments and Quiz:

Assignments and quiz are part of internal assessment. These are conducted to have
an in depth knowledge of the subject.

4. Adaptive reasoning:
Capacity for logical thought, reflection, explanation, and justification.
5. Productive disposition:

Habitual inclusion to see mathematics as sensible, useful, and worthwhile,
coupled with a belief in diligence and one’s own efficacy.

Evaluation Pattern:

Continuous Internal | Test 1 30 marks scaled down to 10
Assessment Seminar/Presentation/Project 10 marks
Semester End SEE 80 marks

Examination



http://www.python.org/
http://www.rosettacode.org/
http://www.univie.ac.at/future.media/moe/galeri.html
http://tutorial.math.lamar.edu/classes/de/de.aspx
http://www.sosmath.com/diffeq/diffeq.html

Question Paper Blueprint:

Modules | Teaching | CLOs No. of Questions & Marks Distribution
Hours Part A | Marks | PartB | Marks | PartC | Marks
No. of 2 No. of 5 No. of 10
Questions | marks | Questions Questions
each marks marks
each each
I 15 1 2 4 2 12 1 10
1 15 2 3 6 2 12 1 10
"l 15 3 2 4 1 6 1 10
v 8 4 2 4 Ya 3 Ya 5
\Y 7 5 3 6 Ya 3 Yo 5
No: of 12 24 6 36 4 40
questions
to be set
No: of 10 5 3
questions
to be
answered
Marks 20 30 30 80




Practical Algebra-1V, Integral Transforms & Differential Equations- 11

Teaching Hours : 03 Hours/Week Credits: 02
Duration of Exam: 03 Hours Maximum Marks: 50 (Exam 40 + 1A
10)

Course Learning Outcomes:

This course will enable the students to write MATLAB code

»  Solve problems on Partial Differential Equations and Integral Forms
» Tofind Laplace transform of various functions

» To find the Fourier Transform of periodic functions

* Tosolve differential equations by using Integral transforms.

Mathematics practicals using MATLAB software for computer programs

(3 hours/ week of batch of not more than 20 students)

Introduction to the software and commands related to the topic.

1. Program to verify the given function is homomorphism.

2. Program for finding complementary function of ordinary differential equations with
constant coefficients.

3. Program for finding complementary function and particular integral of ordinary

differential equations with constant coefficients.
4. Program to find the solution of second order ordinary differential equations
with variable coefficients by the method of variation of parameters.
. Program for finding the Laplace transforms of some standard and periodic functions.

5
6. Program for finding the inverse Laplace transform of simple functions.
7. Program for Verification of Convolution Theorem.

8

. Program to compute the Laplace transform of the Heaviside step function and Dirac delta
function.

9. Program for finding the solution of ordinary linear differential equation using Laplace
transform.

10. Program to find Fourier series of some simple functions with period 2L.

11. Program to find half range sine and cosine series of some simple functions.




12. Program to find cosine and sine Fourier transform.

Evaluation Pattern: Practical

Continuous Internal | Test 20 marks scaled down to 10
Assessment
Semester End SEE 40 marks

Examination




SYLLABUS BLUEPRINT

Program Title B.Sc (PMC/CME/EMS)

Course Title

Algebra-V, Calculus-111 and Real Analysis-11

Nature of Course DSC

Semester V
Total Hours 60
Credits 4

Objective of the Course:

The objectives of the course are to learn the concepts of ring, ring with unity, commutative

ring, integral domain, division ring and field are also introduced. Ideals, Factor rings and prime

and maximal ideals are also discussed. The course deals with various integrals like line integral,

double and triple integrals and improper integration.

Course Learning Outcomes:

COURSE LEARNING OUTCOMES

(What students will learn after completing the degree based on Bloom’s Taxonomy)

CLO1 | Identify and analyze the algebraic structures such as ring, field and integral domain

CLO2 | Understand the concepts of scalar and vector fields and related concepts in vector
calculus.

CLO3 | Understand the concept of line, double and multiple integrals and various rules.

CLO4 | Apply the concept of types of integrals for understanding integral theorems

CLO5 | Learn the concepts of improper integration




OUTCOMES

MAPPING OF COURSE LEARNING OUTCOMES TO PROGRAM LEARNING

PLO1 PLOZ2 PLO3 PLO4 PLOS PLOG6

CLO1

v v v v

CLO2

CLO3

CLO4

SRS

v
v v
v

ASEENERNERN

CLO5

Course Content:

Module

Content

Hours

Unit I: Rings

Definition and properties of rings, Rings of integers modulo n,
Subrings, Ideals - Principal, Prime and Maximal ideals in a
commutative ring- standard properties and theorems, Ring
Homomorphism, Isomorphism — properties, examples and
theorems, Quotient rings, Integral Domains, Fundamental Theorem
of Homomorphism of Rings, Fields — properties, examples and
theorems.

15

Unit - I1: Vector differential calculus
Scalar field - Gradient of a scalar field, geometrical meaning, directional

derivative, unit normal using surfaces - tangent plane and normal to the
surface, Vector field - divergence and curl of a vector field, geometrical
meaning, solenoidal and irrotational fields; Laplacian of a scalar field;
Vector identities.

15

Unit 111 : Line And Multiple Integrals

Definition of line integral and basic properties examples evaluation of
line integrals. Definition of double integral — its conversion to iterated
integrals. Evaluation of double integrals by change of order of
integration and by change of variables, computation of plane and surface
areas using double integrals. Definition of triple integral and evaluation,
change of variables, volume as a triple integral.

15

Unit IV : Integral Theorems and Real Analysis 11

Green’s theorem (without proof) - Direct consequences of the theorem.

The Divergence theorem (without proof) - Direct consequences of the

theorem. The Stokes’ theorem (without proof) - Direct consequences of
the theorem.




Beta-Gamma functions: Definitions, Properties and examples, 7
relations between beta and gamma functions, standard theorems,
applications of evaluations of definite integrals, duplication formula and
applications.

Text Books:

. Michael Artin (2015), Algebra, 2" ed., Pearson.

. 1. N. Herstein, Topics in Algebra, 2nd Edition, Wiley.

. Shanti Narayan and P K Mittal, A Text Book of Vector Analysis,S. Chand and
Co. Pvt. Ltd.,

. Shanti Narayan and P K Mittal, Integral Calculus,S. Chand and Co. Pvt. Ltd.,

-

w N

I

References:

1. Joseph A, Gallian (2021), Contemporary Abstract
Algebra, 10" ed., Taylor andFrancis Group.

2. Schaum's Outline Series, Frank Ayres and Elliott
Mendelson, 5th ed. USA: Mc.Graw Hill., 2008.
3. Mathematical Analysis, S C Malik, Wiley Eastern.

Online Resources:

1. https://www.geeksforgeeks.org/linear-algebra/

2. https://www.cse.iith.ac.in/~cs709/notes/LinearAlgebra.pdf

3. https://math.mit.edu/~gs/linearalgebra/ila5/indexila5.html

4. https://ocw.mit.edu/courses/18-02sc-multivariable-calculus-fall-2010/

5. https://www.khanacademy.org/math/multivariable-calculus

6. https://ocw.mit.edu/courses/18-02sc-multivariable-calculus-fall-2010/

7. https://tutorial.math.lamar.edu/Classes/Calclll/Doublelntegrals.aspx

8. https://ocw.mit.edu/courses/18-100a-real-analysis-fall-2020/

9. https://tutorial.math.lamar.edu/Classes/Calclll/

Teaching Pedagogy:

1. Structuring lessons:

Teachers adopt pedagogies that foster communication and both individual and group
responsibilities. Providing students with multiple opportunities within different contexts



https://www.geeksforgeeks.org/linear-algebra/
https://www.cse.iitb.ac.in/~cs709/notes/LinearAlgebra.pdf
https://math.mit.edu/~gs/linearalgebra/ila5/indexila5.html
https://tutorial.math.lamar.edu/Classes/CalcIII/DoubleIntegrals.aspx
https://ocw.mit.edu/courses/18-100a-real-analysis-fall-2020/
https://tutorial.math.lamar.edu/Classes/CalcIII/

to practise skills and apply concepts allows them to consolidate and deepen their
understanding.

2. Problem Solving:

To make the students understand and have the knowledge about the concepts the problem
solving technique is used. The students are motivated to solve the problem individually by
allowing peer discussion.

3. Assignments and Quiz:

Assignments and quiz are part of internal assessment. These are conducted to have an in
depth knowledge of the subject.

4. Adaptive reasoning:
Capacity for logical thought, reflection, explanation, and justification.
5. Productive disposition:

Habitual inclusion to see mathematics as sensible, useful, and worthwhile, coupled
with a belief in diligence and one’s own efficacy.

Evaluation Pattern:

Continuous Internal
Assessment

Test 1

30 marks scaled down to 10

Seminar/Presentation/Project

10 marks

Semester End
Examination

SEE

80 marks




Question Paper Blueprint:

Modules | Teaching | CLOs No. of Questions & Marks Distribution
Hours Part A | Marks | PartB | Marks | PartC | Marks
No. of 2 No. of 5 No. of 10
Questions | marks | Questions Questions
each marks marks
each each
I 15 1 2 4 2 12 1 10
1 15 2 3 6 2 12 1 10
"l 15 3 2 4 1 6 1 10
v 8 4 2 4 Ya 3 Ya 5
\Y 7 5 3 6 Ya 3 Yo 5
No: of 12 24 6 36 4 40
questions
to be set
No: of 10 5 3
questions
to be
answered
Marks 20 30 30 80




SYLLABUS BLUEPRINT

Program Title

B.Sc (PMC/ CME/EMS)

Course Title

Geometry of Space Curves and Numerical Analysis

Nature of Course DSC

Semester V
Total Hours 60
Credits 4

Objective of the Course:

The course exposes the students to study of Geometrical space curves and numerical

techniques to find solutions of numerical, algebraic transcendental equations, solution of

simultaneous linear algebraic equations and interpolation.

Course Learning Outcomes:

COURSE LEARNING OUTCOMES

(What students will learn after completing the degree based on Bloom'’s Taxonomy)

CLO1 Understand the concepts of vector function of scalar variable and orthogonal
curvilinear coordinates.

CLO2 Describe various operators arising in numerical analysis
such as differenceoperators, shift operators and so on.
Evaluate the interpolation and divided difference formulas

CLO3 Understand the methods to solve Algebraic and Transcendental Equations.

CLO4 Apply the interpolation concepts to solve numerical differentiation,
integration and create mathematical ideas to solve problems.

CLO5 Apply various methods solve initial value problems for ordinary linear first
order differential equations.




MAPPING OF COURSE LEARNING OUTCOMES TO PROGRAM LEARNING
OUTCOMES

PLO1 PLO2 PLO3 PLO4 PLO5 PLO6

CLO1

v v v v v

CLO2

CLO3

CLO4

v v v
v v v v
v v v

Course Content:

Module

Content

Hours

Unit — I: Geometry of space curves

Vector function of a scalar variable — interpretation as a space curve, derivative,
tangent, normal and binormal vectors to a space curve; Curvature and Torsion
of a space curve- definitions, derivation and problems, Serret - Frenet formulae.
Orthogonal curvilinear coordinates - relations between base vectors and normal
vectors, reciprocity of these vectors, arc, area and volume element,
specialization of Cartesian, cylindrical and spherical coordinates.

15

Numerical Analysis:

Unit 11 : Polynomial Interpolations
Finite differences — Definition and properties of A , V, ¢ and E, the relation
between them ,The nth differences of a polynomial, Factorial notations,
separation of symbols, divided differences and related theorems.
Newton , Gregory forward and backward interpolation formulae , Gauss’s

Forward and backward interpolation formulas, Lagrange’s and Newton’s

interpolation formulae for unequal intervals - Inverse interpolation

15

Unit - 111 : System of Linear Algebraic Equations

Numerical solutions of algebraic and Transcendental equations , method of
successive bisection - method of false position, Newton-Raphson method,
Secant Method, Numerical solutions of non-Homogeneous system of linear
algebraic equations in three variables by Jacobi’s method and Gauss-Seidel
method. Computation of largest Eigenvalue of a square matrix by power
method.

15

Unit-1V: Numerical Differentiation and Integration

Formula for derivatives (till second order) based on Newton-Gregory forward
and backward interpolations (Derivations and problems based on them).
Numerical Integration - General quadrature formula, Trapezoidal rule,
Simpson’s 1/3 rule, Simpson’s 3/8 rule and Weddell’s rule (derivations for only

general quadrature formula, trapezoidal rule and Simpson’s 1/3"d rule and




problems on the applications of all formulas).

Solutions of initial value problems for ordinary linear first order differential
equations by Taylor’s series, Euler’s and Euler’s modified method and
Runge-Kutta 4th ordered method.

Text Books:

1. Gupta. Malik, Three Dimensional Differential Geometry,Pragati
Prakashan, Meerut
2. S. S. Sastry, Introductory methods of Numerical Analysis, 5th
Edition, PHILearning Private Limited.
3. M. K. Jain, S. R. K. lyengar and R. K. Jain, Numerical Methods for
Scientific andEngineering computation, 4th Edition, New Age International
References:

1.E Kreyszig, Advanced Engineering Mathematics, Wiley India Pvt. Limited

2. B. S. Grewal, Numerical Methods for Scientists and Engineers, Khanna
Publishers.
4. H. C. Saxena, Finite Difference and Numerical Analysis, S. Chand Publishers

5. B. D. Gupta, Numerical Analysis, Konark Publishers Pvt. Ltd.

Online Resources:

http://www.simumath.com/library/book.html?code=Alg Equations Examples

http://www.iosrjournals.orag/iosr-im/papers/VVol6-issue6/J0665862.pdf

https://ocw.mit.edu/courses/18-02sc-multivariable-calculus-fall-2010/

https://tutorial.math.lamar.edu/Classes/Calclll/Calclll.aspx

https://ocw.mit.edu/courses/18-06-linear-algebra-spring-2010/

https://www.khanacademy.org/math/linear-algebra

https://tutorial.math.lamar.edu/Classes/DE/DE.aspx

1
2
3
4
5. https://www.geeksforgeeks.org/interpolation-formula/
6
7
8
9

Differential Equations - GeeksforGeeks



http://www.simumath.com/library/book.html?code=Alg_Equations_Examples
http://www.iosrjournals.org/iosr-jm/papers/Vol6-issue6/J0665862.pdf
https://ocw.mit.edu/courses/18-02sc-multivariable-calculus-fall-2010/
https://tutorial.math.lamar.edu/Classes/CalcIII/CalcIII.aspx
https://www.geeksforgeeks.org/interpolation-formula/
https://ocw.mit.edu/courses/18-06-linear-algebra-spring-2010/
https://www.khanacademy.org/math/linear-algebra
https://tutorial.math.lamar.edu/Classes/DE/DE.aspx
https://www.geeksforgeeks.org/maths/differential-equations/

Teaching Pedagogy:

1. Structuring lessons:

Teachers adopt pedagogies that foster communication and both individual and group
responsibilities. Providing students with multiple opportunities within different contexts to
practise skills and apply concepts allows them to consolidate and deepen their understanding.

2. Problem Solving:

To make the students understand and have the knowledge about the concepts the problem
solving technique is used. The students are motivated to solve the problem individually by
allowing peer discussion.

3. Assignments and Quiz:

Assignments and quiz are part of internal assessment. These are conducted to have an in
depth knowledge of the subject.

4. Adaptive reasoning:
Capacity for logical thought, reflection, explanation, and justification.
5. Productive disposition:

Habitual inclusion to see mathematics as sensible, useful, and worthwhile, coupled with a
belief in diligence and one’s own efficacy.

Evaluation Pattern:

Continuous Internal | Test 1 30 marks scaled down to 10
Assessment Seminar/Presentation/Project 10 marks
Semester End SEE 80 marks

Examination




Question Paper Blueprint:

Modules | Teaching | CLOs No. of Questions & Marks Distribution
Hours Part A | Marks | PartB | Marks | PartC | Marks
No. of 2 No. of 5 No. of 10
Questions | marks | Questions Questions
each marks marks
each each
| 15 1 2 4 2 12 1 10
I 15 2 3 6 2 12 1 10
"I 15 3 2 4 1 6 1 10
v 8 4 2 4 % 3 % 5
\ 7 5 3 6 Ya 3 Ya 5
No: of 12 24 6 36 4 40
questions
to be set
No: of 10 5 3
questions
to be
answered
Marks 20 30 30 80




Practical 5.3: Calculus-111 and Numerical Analysis Lab

Teaching Hours: 03 Hours/Week Credits: 02
Duration of Exam: 03 Hours Maximum Marks: 50 (Exam 40 + 1A
10)

Course Learning Outcomes:

>

>

N o a ~ w npoe

10.
11.
12.

Apply vector calculus concepts to compute gradient, divergence, curl, and analyze
geometric properties of curves and surfaces.

Evaluate line, double, and triple integrals to solve problems in vector calculus and
geometry.

Implement interpolation techniques such as Newton—Gregory formulas for estimating
unknown values.

Apply numerical methods to find roots of equations and solve systems of linear
equations using direct and iterative techniques.

Solve numerical problems involving integration and initial value differential equations
using standard methods like Trapezoidal, Simpson’s, Euler’s, and Runge—Kutta
methods.

Mathematics Practicals using MATLAB software for computer programs
(3 hours/ week of batch of not more than 20 students)

Program to compute gradient and directional derivative of a scalar field

Program to compute divergence and curl of a vector field

Program to find tangent plane and normal to a surface

Program to evaluate line integrals of a vector field

Program to evaluate double and triple integrals

Program to compute curvature and torsion of a space curve

Program to perform interpolation using Newton-Gregory forward and backward
formulas

Program to find roots using Bisection, Regula-Falsi, Newton—Raphson, and Secant
methods

Program to solve systems of linear equations using Gauss-Elimination method
Program to solve systems using Jacobi and Gauss—Seidel methods

Program to perform numerical integration using Trapezoidal and Simpson’s rules
Program to solve initial value problems using Euler’s and Runge—Kutta fourth order

methods




Evaluation Pattern: Practical

Continuous Internal | Test 10 marks
Assessment
End Semester ESE 40 marks

Examination




SYLLABUS BLUEPRINT

Program Title

B.Sc (PMC/ CME/EMS)

Course Title

Linear Algebra and Partial Differential Equations

Nature of Course DSC

Semester VI
Total Hours 60
Credits 4

Objective of the Course:

The overall expectation from this course is that the student will build a basic
understanding in few areas of linear algebra such as vector spaces, linear transformations
and inner product spaces. This course will enable the students to solve the Partial
Differential Equations of the first order and second order, formulate, classify and transform

partial differential equations.

Course Learning Outcomes:

COURSE LEARNING OUTCOMES

(What students will learn after completing the degree based on Bloom'’s Taxonomy)

and Fourier Transforms.

CLO1 Understand the concepts of Vector spaces, subspaces, bases
dimension and their properties.

CLO2 Analyze the linear transformations, eigen values and eigen vectors
etc.

CLO3 Solve the Partial Differential Equations of the first order and second order
and formulate, classify and transform partial differential equations into
canonical form.

CLO4 Solve linear and non-linear partial differential equations using various
methods; and apply these methods to solving some physical problems.

CLOS Able to solve wave equation, heat equation using Laplace Transforms

MAPPING OF COURSE LEARNING OUTCOMES TO PROGRAM LEARNING

OUTCOMES
PLO1 PLO2 PLO3 PLO4 PLO5 PLOG6
CLO1 v v v v v




CLO2

CLO3

<\

CLO4

CLO5
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Course Content:

Module

Content

Hours

Unit — I: Linear Algebra

Vector spaces - Definition, examples and properties; Subspaces -
Examples, criterion for a sub- set to be a subspace and some properties;
Linear Combination - Linear span, Linear dependence and Linear
independence, basic properties of linear dependence and independence,
techniques of determining linear dependence and independence in various
vector spaces and related problems; Basis and dimension - Co-ordinates,
ordered basis, basic properties of basis and dimension and subspace
spanned by given set of vectors; Quotient space. Dimension of quotient
space, Sum and Direct sum of subspaces - examples and properties.

15

Unit Il : Linear Transformations

Linear transformation - Definition, examples, equivalent criteria, basic
properties and matrix representation of linear transformations and change of
basis matrix, similar matrices; Null space, Range space, rank nullity theorem-
proof and related problems. Eigenvalues and eigenvectors of linear
transformations.

15

Partial Differential Equations

Unit I11: * Formation of a partial differential equations by elimination of
arbitrary constants and functions, Solution of partial differential equations —
Solution by Direct integration, Lagrange’s linear equations of the form Pp +
Qq =R, Standard types of first order non-linear partial differential
equations, The integrals of the non-linear equation by Charpit’s method.

15

Unit 1V: Homogeneous linear partial differential equations with constant
coefficients. Partial differential equations of the second order. Classification of
second-order partial differential equations, canonical forms. Classification of
second order linear equations as hyperbolic, parabolic and elliptic. Solutions of
the Heat equation, Laplace equation and Wave equation using separation of
variables.

Unit V: Classification of second order linear equations as hyperbolic,
parabolic and elliptic. Solutions of the Heat equation, Laplace equation and
Wave equation using separation of variables.




Text Books:

1. 1. N. Herstein, Topics in Algebra, 2nd Edition, Wiley.
2. Gilbert. Strang (2015), Linear Algebra and its applications, (2" Edition), Elsevier.

3.M. D. Raisinghania, Ordinary Differential Equations & Partial Differential
Equations, S. Chand & Company, New Delhi.
4.K.Sankara Rao, Introduction to Partial Differential Equations: PHI, Third Edition,
2015.
References:

1.Stephen H. Friedberg, Arnold J. Insel & Lawrence E. Spence (2003), Linear Algebra
(4™ Edition), Printice-Hall of India Pvt. Ltd.

2.F. M. Stewart, Introduction to Linear Algebra, Dover Publications.
3.S. Kumaresan, Linear Algebra, Prentice Hall India Learning Private Limited.

4 Kenneth Hoffman & Ray Kunze (2015), Linear Algebra, (2" Edition), Prentice
Hall India Leaning Private Limited.

5. S. L. Ross, Differential Equations, 3 Ed., John Wiley and Sons, India, 2004.
6. G. F. Simmons, Differential Equations, Tata McGraw Hill.

Online Resources:

http://www.simumath.com/library/book.html?code=Alg Equations Examples

http://www.iosrjournals.org/iosr-im/papers/VVol6-issue6/J0665862.pdf

https://ocw.mit.edu/courses/18-06-linear-algebra-spring-2010

https://www.khanacademy.org/math/linear-algebra

https://www.geeksforgeeks.org/differential-equations/

o o~ w b E

https://www.khanacademy.org/math/differential-equations

Teaching Pedagogy:

1. Structuring lessons:

Teachers adopt pedagogies that foster communication and both individual and group
responsibilities. Providing students with multiple opportunities within different contexts to
practise skills and apply concepts allows them to consolidate and deepen their understanding.

2. Problem Solving:



http://www.simumath.com/library/book.html?code=Alg_Equations_Examples
http://www.iosrjournals.org/iosr-jm/papers/Vol6-issue6/J0665862.pdf
https://ocw.mit.edu/courses/18-06-linear-algebra-spring-2010
https://www.khanacademy.org/math/linear-algebra
https://www.geeksforgeeks.org/differential-equations/
https://www.khanacademy.org/math/differential-equations

To make the students understand and have the knowledge about the concepts the problem
solving technique is used. The students are motivated to solve the problem individually by

allowing peer discussion.

3. Assignments and Quiz:

Assignments and quiz are part of internal assessment. These are conducted to have an in
depth knowledge of the subject.

4. Adaptive reasoning:

Capacity for logical thought, reflection, explanation, and justification.

5. Productive disposition:

Habitual inclusion to see mathematics as sensible, useful, and worthwhile,

belief in diligence and one’s own efficacy.

Evaluation Pattern:

coupled with a

Continuous Internal | Test 1 30 marks scaled down to 10
Assessment Seminar/Presentation/Project 10 marks

Semester End SEE 80 marks

Examination

Question Paper Blueprint:

Modules | Teaching | CLOs No. of Questions & Marks Distribution
Hours Part A | Marks | PartB | Marks | PartC | Marks
No. of 2 No. of 6 No. of 10
Questions | marks | Questions Questions
each marks marks
each each
I 15 1 2 4 2 12 1 10
] 15 2 3 6 2 12 1 10
i 15 3 2 4 1 6 1 10
v 8 4 2 4 Ya 3 Ya 5
\Y 7 5 3 6 Ya 3 Y2 5
No: of 12 24 6 36 4 40
guestions
to be set
No: of 10 5 3
guestions
to be
answered
Marks 20 30 30 80




SYLLABUS BLUEPRINT

Program Title B.Sc (PMC/ CME/EMS)
Course Title Complex Analysis and Special Functions
Nature of Course DSC

Semester VI
Total Hours 60
Credits 4

Objective of the Course:

The course aims to learn the concepts of complex numbers, complex integration and complex

transformation and study of special functions.

Course Learning Outcomes:

COURSE LEARNING OUTCOMES
(What students will learn after completing the degree based on Bloom'’s Taxonomy)

CLO1

Understand the concepts related to complex numbers and generating
complex functions using various methods.

CLO2 Analyze the complex integration methods to prove standard theorems.
CLO3 Understanding complex transformations and bilinear transformations
CLO4 Identify special functions and methods to solve them.

CLO05 Learn the concepts of orthogonality of Legendres’s polynomial

MAPPING OF COURSE LEARNING OUTCOMES TO PROGRAM LEARNING

OUTCOMES
PLO1 PLO2 PLO3 PLO4 PLO5 PLO6

CLO1 v v v v v

CLO2 v v v 7

CLO3 v v v v

CLO4 v v v v v




CLO5

Course Content:

Module

Content

Hours

Unit— I: Complex numbers and functions of complex variables

Complex numbers-Cartesian and polar form-geometrical representation-

complex- Plane- Euler’s formula- elX = cosx + i sinx. Functions of a
complex variable- limit, continuity and differentiability of a complex
function. Analytic function, Cauchy-Riemann equations in Cartesian and
Polar forms-Sufficiency conditions for analyticity Cartesian form only)-
Harmonic function-standard properties of analytic functions-construction of
analytic function when real or imaginary part is given- Milne Thomson
method.

15

Unit-11: Complex Integration
Definition, Line integral, properties and problems. Cauchy’s Integral theorem-

proof using Green’s theorem-direct consequences. Cauchy’s Integral formula
with proof and various types of singularities, Cauchy’s generalized formula for
the derivatives with proof and applications for evaluation of simple line
integrals. Cauchy’s inequality with proof, Liouville’s theorem with proof,

fundamental theorem of algebra with proof.

15

Unit -111: Complex Transformations
Transformations: Definition- Jacobian of a transformation- Identity

transformation- Reflection- Translation- Rotation- Stretching- Inversion- Linear
transformation- Definitions- Bilinear transformations- Cross-ratio of four
points- Cross-ratio preserving property- Preservation of the family of straight
lines and circles- Conformal mappings- Discussion of the transformations.

15

Unit-1V: Special Functions

Series solution of differential equations — Frobenius method Series solutions of
the Bessel’s differential equation-Bessel’s function Jn(X) -recurrence relation -
Generating function, orthogonality of Bessel’s function.

Unit -V: Special Functions

Legendre’s equation-Rodrigue’s formula- generating function for Pn(X),
recurrence relation for Legendre’s polynomial-Orthogonality of Legendre’s
polynomial.




Text Books:
1.L. V. Ahlfors, Complex Analysis, 3 Edition, McGraw Hill Education

2.Shanthinarayan, Theory of Functions of a Complex Variable, S. Chand Publishers.

3.S. Ponnuswamy, Foundations of Complex Analysis, 2" Edition, Alpha Science
International Limited.

4. N.P.Bali &Manish Goyal, A Text Book of Engineering Mathematics, Seventh Edition

References:

1.R.V. Churchil & J.W. Brown, Complex Variables and Applications, 5th ed, McGraw
HillCompanies.

2.Bruce P. Palka , Introduction to the Theory of Function of a Complex Variable, Springer
3.Serge Lang, Complex Analysis, Springer
4. B.S.Grewal, Higher Engineering Mathematics, 44" Edition Khanna Publishers.

Online Resources:

1.https://ocw.mit.edu/courses/18-04-complex-variables-with-applications-spring-

2018/pages/lecture-notes/

N

. https://www.ocw.mit.edu/courses/18-112-functions-of-a-complex-variable-fall-2008/

w

. http://www.simumath.com/library/book.html?code=Alg Equations Examples

SN

. https://www.math.ucdavis.edu/~romik/data/uploads/notes/complex-analysis.pdf

(62}

. https://www?2.lawrence.edu/fast/parksa/courseDocs/math535/complex notes.pdf

(o2}

. https://realnotcomplex.com/analysis/complex-analysis/

\l

. https://en.pdfdrive.to/dl/lecture-notes-on-complex-analysis-0

oo

. https://graphsearch.epfl.ch/en/lecture/0 560p5zox

(o]

. https://www.sciencedirect.com/topics/mathematics/bessel-function-of-the-first-kind

10. https://studylib.net/doc/7906029/recurrence-relations



https://ocw.mit.edu/courses/18-04-complex-variables-with-applications-spring-2018/pages/lecture-notes/
https://ocw.mit.edu/courses/18-04-complex-variables-with-applications-spring-2018/pages/lecture-notes/
https://www.ocw.mit.edu/courses/18-112-functions-of-a-complex-variable-fall-2008/
http://www.simumath.com/library/book.html?code=Alg_Equations_Examples
https://www.math.ucdavis.edu/~romik/data/uploads/notes/complex-analysis.pdf
https://www2.lawrence.edu/fast/parksa/courseDocs/math535/complex_notes.pdf
https://realnotcomplex.com/analysis/complex-analysis/
https://en.pdfdrive.to/dl/lecture-notes-on-complex-analysis-0
https://graphsearch.epfl.ch/en/lecture/0_56op5zox
https://www.sciencedirect.com/topics/mathematics/bessel-function-of-the-first-kind

Teaching Pedagogy:

1. Structuring lessons:

Teachers adopt pedagogies that foster communication and both individual and group
responsibilities. Providing students with multiple opportunities within different contexts to
practise skills and apply concepts allows them to consolidate and deepen their understanding.

2. Problem Solving:

To make the students understand and have the knowledge about the concepts the problem
solving technique is used. The students are motivated to solve the problem individually by
allowing peer discussion.

3. Assignments and Quiz:

Assignments and quiz are part of internal assessment. These are conducted to have an in
depth knowledge of the subject.

4. Adaptive reasoning:
Capacity for logical thought, reflection, explanation, and justification.
5. Productive disposition:

Habitual inclusion to see mathematics as sensible, useful, and worthwhile, coupled with a
belief in diligence and one’s own efficacy.

Evaluation Pattern:

Continuous Internal | Test 1 30 marks scaled down to 10
Assessment Seminar/Presentation/Project 10 marks
Semester End SEE 80 marks

Examination




Question Paper Blueprint:

Modules | Teaching | CLOs No. of Questions & Marks Distribution
Hours Part A | Marks | PartB | Marks | PartC | Marks
No. of 2 No. of 5 No. of 10
Questions | marks | Questions Questions
each marks marks
each each
I 15 1 2 4 2 12 1 10
1 15 2 3 6 2 12 1 10
"l 15 3 2 4 1 6 1 10
v 8 4 2 4 Ya 3 Ya 5
\Y 7 5 3 6 Ya 3 Yo 5
No: of 12 24 6 36 4 40
questions
to be set
No: of 10 5 3
questions
to be
answered
Marks 20 30 30 80




Practical 6.3: Linear Algebra, Partial Differential Equations and
Complex Analysis Lab

Teaching Hours: 03 Hours/Week Credits: 02
Duration of Exam: 03 Hours Maximum Marks: 50 (Exam 40 + 1A
10)

Course Learning Outcomes:

» Analyze vector spaces to determine linear dependence, basis, dimension, and
properties of linear transformations.

> Apply matrix methods to compute null space, range space, and verify the rank—nullity
theorem.

» Solve partial differential equations and classify second-order PDEs based on their
characteristics.

» Evaluate complex functions for limit, continuity, differentiability, and verify Cauchy-
Riemann conditions and harmonic properties.

> Apply concepts of complex analysis to construct analytic functions, evaluate integrals
using Cauchy’s formula, and analyze bilinear transformations.

Mathematics Practicals using MATLAB software for computer programs
(3 hours/ week of batch of not more than 20 students)

Program to check linear dependence and independence of a set of vectors
Program to find basis and dimension of a vector space

Program to find matrix representation of a linear transformation

Program to compute null space, range space and verify rank-nullity theorem
Program to solve first-order PDE

Program to classify second-order partial differential equations

N o a k~ wnh e

Program to check the limit, continuity and differentiability of complex valued
functions.

8. Program to verify Cauchy—Riemann equations for a given function

9. Program to verify harmonic functions and find harmonic conjugate.

10. Program to construct analytic function using Milne—-Thomson method

11. Program to apply Cauchy’s integral formula for evaluation of integrals

12. Program to find fixed points and cross ratio of bilinear transformations.




Evaluation Pattern: Practical

Continuous Internal | Test 10 marks
Assessment
End Semester ESE 40 marks

Examination
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