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Programme Outcomes (PO): By the end of the program the students will be able to:

PO1 | Disciplinary Knowledge : Bachelor degree in Mathematics is the
culmination of in-depth knowledge of Algebra, Calculus, Geometry,
differential equationsand several other branches of pure and applied
mathematics. This also leads to study the related areas such as
computer science and other allied subjects

PO2 | Communication SKkills: Ability to communicate various
mathematical concepts effectively using 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.

PO3 | Critical thinking and analytical reasoning: The students
undergoing thisprogramme acquire ability of critical thinking and
logical reasoning and capability of recognizing and distinguishing
the various aspects of real lifeproblems.

PO4 | 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.

PO 5 Research related skills: The completing this programme develop
thecapability of inquiring about appropriate questions relating to
the Mathematical concepts in different areas of Mathematics.

PO6 | Information/digital Literacy: The completion of this programme
will enablethe learner to use appropriate software’s to solve system
of algebraic equation and differential equations.

PO7 | Self - directed learning: The student completing this program will
develop an ability of working independently and to make an in-depth
study of variousnotions of Mathematics.

PO8 | 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.

PO9 | 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.

PO 10 | Ability to peruse advanced studies and research in pure and
appliedMathematical sciences.




Assessment

Weightage for the Assessments
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Theory (MATBS1T) 20 Marks 80 Marks
Practical (MATBS1P) 10 Marks 40 Marks
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MATBS1T | Theory | 4 | Algebra-Iand Calculus -1 80 20
I

Theory based Practical’s on 40 10

MATBS1P | Practical | 2 | Ajsehra - and Calculus - |

MATBS2T | Theory | 4 | Algebra-II and Calculus - II 80 | 20

11

. Theory based Practical’s on
MATBS2P | Practical | 2 | pjoohra -1l and Calculus - 11 40| 10

Abbreviation used
MAT - Mathematics; BS - Bachelor of Science; 1-First Semester; 2- Second Semester; T — Theory;

P - Practical;



Syllabus of B.A./B.Sc. Mathematics for Ist and II"d Semester

SEMESTER -1

MATBS1T : Algebra -1 and Calculus - I

Teaching Hours : 4 Hours/Week Credits: 4
Total Teaching Hours: 60 Hours Max. Marks: 100 (S.A.-80 + 1.A.-20)

Course Learning Outcomes: This course will enable the students to

e Learn to find the rank of matrix and inverse of matrix by normal and
Echelon form.

e Solve the system of homogeneous and non- homogeneous linear of m
equations in n variables by using concept of rank of matrix, finding eigen
values and eigen vectors. Use of Cayley-Hamilton Theorem.

e Understand the concept of differentiation and fundamental theorems in
differentiation and various rules.

e Students will be familiar with the techniques of nth differentiation of
function with real variables.

Unit-1 : Matrices

Recapitulation of Matrices, Symmetric and Skew Symmetric matrices, Hermitian,
Skew-Hermitian matrices, Orthogonal and Unitary matrices, and their properties, Rank
of a matrix; elementary operations, Elementary matrices, invariance of rank under
elementary operations, Echelon and Normal form of a matrix, inverse of a non- singular
matrix by elementary operations. (15 Hrs)

Unit-2 : System of Linear Equation

System of m-linear equations in n unknowns, matrices associated with linear
equation, criterion for existence of non-trivial solution of homogeneous and non-
homogeneous system, criterion for uniqueness of solutions. Eigen values and Eigen
vectors of square matrix, Cayley-Hamilton, Verification of Cayley-Hamilton and
determination of A™%, A%and A3. (15 Hrs)

Unit-3: Differentiability of Functions

Differentiability of a function, Standard theorems incluiding (Every
differentiable function is continuous but not conversely). Role’s theorem, Lagrange’s
theorem, Mean Value Theorems and Cauchy’s Mean value theorems. Taylor’s theorem.
Taylor’s and Maclaurin’s series and related examples. Indeterminate forms (L’Hospital
rule). (15 Hrs)



Unit-4: Successive Differentiation

Successive Differentiation, standard formula for nth derivative of the following

functions e®*, (ax + b)?, log(ax + b), sin(ax + b), cos(ax + b), e** sin(bx + ¢) and
e® cos(bx + c). Leibnitz’s theorem and it’s applications.

Limits. Continuity and bounds of function. Algebra of continuous functions.

Theroems on continuous function (Every continuous function is bounded, intermediate
value theorem). (15 Hrs)

Reference Books:
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University Algebra - N.S. Gopala Krishnan, New Age International (P) Limited
Theory of Matrices - B S Vatsa, New Age International Publishers.

Matrices - A R Vasista, Krishna Prakashana Mandir.

Differential Calculus - Shanti Narayan, S. Chand & Company, New Delhi.
Applications of Calculus, Debasish Sengupta, Books and Allied (P) Ltd., 2019.
Calculus - Lipman Bers, Holt, Rinehart & Winston.

Calculus - S Narayanan & T. K. Manicavachogam Pillay, S. Viswanathan
Pvt. Ltd., vol. I & II.
Schaum's Outline of Calculus - Frank Ayres and Elliott Mendelson, 5th
ed. USA: Mc. Graw.

MATBS1P : Practical’s on Algebra -1 and Calculus - I

Practical Hours : 4 Hours/Week | Credits: 2

Total Practical Hours: 60 Hours |Max. Marks: 50 (S.A.-40 + [.A-10)

Course Learning Outcomes: This course will enable the students to

Learn Free and Open Source Software (FOSS) tools for computer programming
Solve problem on algebra and calculus theory studied in MATBS1T by
using FOSS software’s.

Acquire knowledge of applications of algebra and calculus through FOSS

Practical/Lab Work to be performed in Computer Lab (FOSS)
Suggested Software’s: Maxima/Scilab/Maple/MatLab/Mathematica/Phython/R.

Introduction to the software and commands related to the topic.

1. Computation of addition and subtraction of matrices.
2. Computation of Multiplication of matrices.
3. Computation of inverse of Matrix.



4. Computation of Rank of matrix and Row reduced Echelon form.

5. Computation of Inverse of a Matrix using Cayley-Hamilton theorem.

6. Solving the system of homogeneous and non-homogeneous linear
algebraic equations.

7. Finding the eigen value and eigen vector of a matrix.

8. Finding the Taylor’s and Maclaurin’s expansions of the given functions.

9. Verification of Lagrange’s and Roll’s theorem.

10. Finding the nth Derivative of exponential and algebraic functions.

11. Finding the nth Derivative of logarithmic functions.

12. Finding the nth Derivative of e** sin(bx + c¢) and e** cos(bx + c).

SEMESTER - 11

MATBS2T : Algebra -1l and Calculus - II

Teaching Hours : 4 Hours/Week Credits: 4
Total Teaching Hours: 60 Hours Max. Marks: 100 (S.A.-80 + 1.A.-20)

Course Learning Outcomes: This course will enable the students to

e Apply these techniques to solve and analyze various mathematical models.

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

e Learn the concept of Convergence and Divergence of a sequence.

e Able to handle and understand limits and their use in sequences, series,
differentiation, and integration.

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

e Understand the relationship between differentiation and integration.

Unit-I: Sequences

Sequences of real numbers, Bounded sequences. Limit of a sequence.
Convergent, divergent, and oscillatory sequences. Monotonic sequences. Algebra of
convergent sequences. Limit points of a sequence. Bolzano Weierstrass theorem for
sequence. Limit superior and limit inferior of sequences. Cauchy’s first and second
theorem on limits of a sequence. Cauchy’s general principle for convergence of a
sequence. (15 Hrs)

Unit-1I: Infinite Series
Definition of convergent, divergent and oscillatory series. Series of non-negative
terms, Cauchy’s general principle of convergence. Geometric series, P-series (Harmonic



series). Comparison tests for positive term series. D’Alembert’s ratio test, Raabe’s test.
Cauchy’s Root test and Cauchy’s integral test. Alternating series.Leibnitz’s theorem.
Absolute convergence and conditional convergence of a series. (15 Hrs)

Unit-III: Partial Derivatives

Functions of two or more variables-explicit and implicit functions, partial
derivatives. Homogeneous functions- Euler’s theorem, total derivatives, differentiation
of implicit and composite functions, Jacobians and standard properties and illustrative
examples. Taylor’s and Maclaurin’s series for functions of two variables, Maxima-
Minima of functions of two variables. (15 Hrs)

Unit-IV: Integral Calculus

Recapitulation of definite integrals and its properties. Line integral: Definition of
line integral and basic properties, examples on evaluation of line integrals. Double
integral: Definition of Double integrals and its conversion to iterated integrals.
Evaluation of double integrals by changing the order of integration and change of
variables. Computation of plane surface areas, volume underneath a surface of
revolution using double integral. Triple integral: Definition of triple integrals and
evaluation-change of variables, volume as triple integral. Differentiation under the
integral sign by Leibnitz rule. (15 Hrs)

Reference Books:

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

2. Integral Calculus, Shanti Narayan and P K Mittal, S. Chand and Co. Pvt. Ltd.,
3. Text Book of B.Sc. Mathematics, G K Ranganath, S Chand & Company

4. G.K.Ranganath: College Mathematics, Vol. I (Part-II), S. Chand & Co. Ltd.

5. F.Ayres |Jr: Calculus, Schaum Series.

6. Shanthi Narayan: Integral Calculus (S.Chand & Co.).

MATBS2P : Practical’s on Algebra -II and Calculus - II
Practical Hours : 4 Hours/Week | Credits: 2
Total Practical Hours: 60 Hours |Max. Marks: 50 (S.A.-40 + 1.A-10)

Course Learning Outcomes: This course will enable the students to

e Learn Free and Open Source Software (FOSS) tools for computer programming

e Solve problem on algebra and calculus theory studied in MATBS1T by
using FOSS software’s.

e Acquire knowledge of applications of algebra and calculus through FOSS



Practical/Lab Work to be performed in Computer Lab (FOSS)
Suggested Software’s: Maxima/Scilab/Maple/MatLab/Mathematica/Phython/R.

Introduction to the software and commands related to the topic.
1. Test the convergence of sequences.

Verification of geometric series.

Verification of p-series, Cauchy’s Integral test

Verification of root test, and D - Alembert’s test.

Examples on a series of positive terms.

Examples on alternating series using Leibnitz’s theorem.

Finding the convergence of series using Cauchy’s criterion for partial sums.

Program to verify the Euler’s theorem and its extension.

Construct series using Maclaurin’s expansion for functions of two variables.
. Program to evaluate the line integrals with constant and variable limits.
. Program to evaluate the Double integrals with constant and variable limits.
. Program to evaluate the Triple integrals with constant and variable limits.
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Karnataka State Akkamahadevi Women's University, Vijayapura.

UG MATHEMATICS THEORY MODEL QUESTION PAPER PATTERN

Continuous Assessment Scheme
> C1: Internal Assessment : 10 Marks
> C2 : Internal Assessment : 10 Marks

Semester End Examination
Time : 3.00 Hours Max. Mark: 80

Instruction to Candidate:
1) PartA: All questions are compulsory.
2) Part B: Answer any Five questions.

PART-A
Q1. 10x2=20
a.
b.
C.
d.
e.
f.
g.
h.
i
j-
PART-B
Answer any Five questions 12 x 5=60
Q2. (12)
(a) & (b)
Q3. (12)
(a) & (b)
Q4. (12)
(a) & (b)
Q5. (12)
(a) & (b)
Q6. (12)
(a) & (b)
Q7. (12)
(a) & (b)
Q8 (12)

(@) &(b)



