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1 MST1C01 Differential Calculus, Logic and | 1 4 3 15 |60 |75 | 2
Boolean Algebra
2 MST2C02 Integral Calculus and Transcenden- | 2 4 3 15 |60 | 75 | 2
tal Functions
3 MST3C03 Vector Calculus, Differential Equa- | 3 5 3 15 |60 |75 | 2
tions, Fourier Analysis and Laplace
Transforms
4 MST4C04 Linear Algebra, Theory of Equa- | 4 5 3 15 |60 | 75 |2
tions, Numerical Methods and Spe-
cial Functions
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SEMESTER — 1

MST1 CO01 : DIFFERENTIAL CALCULUS, LOGIC
AND BOOLEAN ALGEBRA

4 Hours/Week 3 Credits 75 Marks[Int: 15 + Ext : 60]

Aims, Objectives and Outcomes

Calculus is the foundation of applied mathematics. The concept of rate of change is discussed in
the first module. Then derivative of a function is introduced. Derivatives of trigonometric functions
are discussed. The techniques like chain rule and implicit differentiation have many applications
which are also discussed in this module. Application of derivatives are analysed in the second module.
Extreme values of functions, The Mean value theorem, Monotonic functions and the first derivative are
useful in many applications. Partial Derivatives are introduced in third module. Properties of partial
derivatives are discussed here. Logic is the backbone of mathematics. Propositions and its properties
are discussed in fourth module. Since quantifiers and Boolean algebra have many applications these
idea are discussed in detail in this module.

After the successful completion of the course, the students learn the concepts

e Rate of change and limits

derivative of a function and differentiation rules

e chain rule and implicit differentiation

e Extreme values of functions and the Mean value theorem
e Partial Derivatives

e Proposition and its properties

e Logical equivalence

e Quantifiers.

e Boolean algebra
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Syllabus

Text (1) | George B Thomas, Jr: Thomas’ Calculus Eleventh Edition, Pearson 2008.

Text (2) | Schaum’s Outline series - Discrete mathematics, Second edition.

Module — I Text (1) (17 hrs)

Differential Calculus
The derivative of a function, Differentiation Rules, Rate of change, derivative of trignometric functions,
the chain rule and implicit differentiation.

(sections 3.1 -3.6)

Module — IT Text(1) (13 hrs)

Application of derivatives
Extreme values of functions, The Mean value theorem, monotonic functions and the first derivative
test.

(Sections 4.1 — 4.3)

Module — II1 Text(1) (14 hrs)

Partial Derivatives
Functions of several variables (Definition only), limit and continuity, Partial derivatives, The chain
Rule

(Sections 14.1 — 14.4)

Module — IV Text(2) (20 hrs)

Logic and Boolean Algebra

Propositions and Compound Statements, Basic Logical Operations, Propositions and Truth Tables,
Tautologies and Contradictions, Logical Equivalence, Algebra of Propositions, Conditional and Bicon-
ditional Statements, Arguments, Propositional Functions, Quantifiers, Negation of Quantified State-
ments

(Sections 4.1 — 4.11)
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References:

. Calculus: Soo T Tan Brooks/Cole, Cengage Learning (2010), ISBN : 978-0-534-46579-7
. Shanty Narayan : Differential Calculus (S Chand).
. George B. Thomas Jr. and Ross L. Finney: Calculus, LPE Ninth edition, Pearson Education.

. Jerrold Marsden & Alan Weinstein : Calculus I and II (2/e) Springer Verlag NY (1985) ISBN
0-387-90974-5 : ISBN 0-387-90975-3

. Gilbert Strang: Calculus Wellesley Cambridge Press(1991).
. Robert R. Stoll - Set theory and Logic Eurasia Publishers, New Delhi.
. B. S. Vatssa - Discrete Mathematics - Third edition.

. Discrete Mathematics; Proofs, Structures and Applications (3/e): Rowan Garnier& John Taylor
CRC Press, Taylor & Francis Group (2009 ) ISBN:978-1-4398-1280-8(hardback)/ 978-1-4398-
1281-5 (eBook - PDF)
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SEMESTER — 11

MST2 C02 : INTEGRAL CALCULUS AND
TRANSCENDENTAL FUNCTIONS

4 Hours/Week 3 Credits 75 Marks[Int: 15 + Ext : 60]
Aims, Objectives and Outcomes

Integral calculus gives mathematical foundation for many sciences. In first module we introduce the
fundamental theorem of calculus and its applications. Second module deal with application of integrals.
Here we find area of surface of revolution, length of plane curves, and volume of mathematical objects.
In module three we discuss about different techniques of integration. In last module we introduce
transcendental Functions.

At the end of the course, the students will be able to learn

e Definite integral and the fundamental theorem of Calculus

Volume of geometrical shapes, lengths of plane curves and areas of surfaces of revolution.

Different techniques of Integration

e Transcendental Functions

Syllabus

Text | George B. Thomas, Jr: Thomas’ Calculus Eleventh Edition, Pearson, 2008.

Module — I (16 hrs)

Integral Calculus
(5.2 - 5.6)
Sigma notation and limit of finite sums. The Definite integral. The fundamental theorem of Calculus,

Indefinite integration and substitution rules. Substitution and area between curves.

Module — IT (14 hrs)

Application of Integrals
(6.1, 6.3, 6.5)
Volumes by slicing and rotation about an axis (disc method only), Lengths of plane curves, Areas of

surfaces of revolution (the theorem of Pappus excluded).
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Module — II1 (16 hrs)

Techniques of Integration
(8.1-8.5)
Basic integration formulas, Integration by parts, Integration of rational functions by partial fractions,

Trigonometric integrals, and Trigonometric substitutions.

Module — IV (18 hrs)

Transcendental Functions
(7.1 -7.4,7.7-7.8)
Inverse Functions and Their Derivatives, Natural Logarithms, The Exponential Function, a”, log(x),

Inverse Trigonometric Functions, Hyperbolic Functions

References:

1. George B Thomas Jr. and Ross L. Finney : Calculus, LPE, Ninth edition, Pearson Education.
2. Calculus : Soo T Tan Brooks/Cole, Cengage Learning (2010) ISBN : 978-0-534-46579-7

3. Joel Hass, Christopher Heil & Maurice D. Weir : Thomas’ Calculus(14/e) Pearson (2018) ISBN
0134438981

4. Shanti Narayan, P K Mittal: Integral Calculus (S. Chand & Company).
5. S.S. Sastry : Engineering Mathematics, Volume 1, 4th Edition PHI.

6. Jon Rogawski & Colin Adams : Calculus Early Transcendentals (3/e) W. H. Freeman and
Company(2015) ISBN: 1319116450

7. Anton, Bivens & Davis : Calculus Early Transcendentals (11/e) John Wiley & Sons, Inc.(2016)
ISBN: 1118883764
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Page 11 of 16



SEMESTER — 111

MST3 C03 : VECTOR CALCULUS, DIFFERENTIAL
EQUATIONS, FOURIER ANALYSIS AND LAPLACE
TRANSFORMS

5 Hours/Week 3 Credits 75 Marks[Int: 15 + Ext : 60]
Aims, Objectives and Outcomes

Vector differential calculus is very imortant in applied mathematics. Mathematical model of many
physical problems are differential equations. Fourier series and Laplace transforms used to solve
differential equations.

The successful completion of the course will enable the students to learn

Vector Differential Calculus

Solution of ordinary differential equations of first order

Fourier Analysis

Laplace Transform and solution to ODE using this

Syllabus

Text | Erwin Kreyszig : Advanced Engineering Mathematics, Tenth Edition, Wiley, India.

Module — I (24 hrs)

Vector Differential Calculus

(9.1 -9.5,9.7-9.9)
Vectors in 2-Space and 3-Space, Inner Product (Dot Product), Vector Product (Cross Product), Vector
and Scalar Functions and Their Fields, Vector Calculus: Derivatives, Curves. Arc Length. Curvature.
Torsion, Gradient of a Scalar Field. Directional Derivative, Divergence of a Vector Field, Curl of a
Vector Field.

11
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Module — IT (20 hrs)

Ordinary differential equations of first order

(1.1 - 1.5)
Basic Concepts. Modeling, Geometric Meaning of y' = f(z,y). Direction Fields, Euler’s Method,
Separable ODEs. Modeling, Exact ODEs. Integrating Factors, Linear ODEs. Bernoulli Equation.

Population Dynamics.
Module — III (16 hrs)

Fourier Analysis
(11.1 - 11.3)
Fourier Series, Arbitrary Period. Even and Odd Functions. Half-Range Expansions, Forced Oscilla-

tions.

Module — IV (20 hrs)

Laplace Transform

(6.1 - 6.6)
Laplace Transform. Linearity. First Shifting Theorem (s-Shifting), Transforms of Derivatives and In-
tegrals. ODEs, Unit Step Function (Heaviside Function), Second Shifting Theorem (t-Shifting), Short
Impulses. Dirac’s Delta Function. Partial Fractions, Convolution. Integral Equations, Differentiation

and Integration of Transforms, ODEs with Variable Coefficients

References:

1. Shanti Narayan, P.K. Mittal : Vector Calculus, S Chand & Company.

2. Harry F. Davis & Arthur David Snider : Introduction to Vector Analysis, 6th Ed., Universal
Book Stall, New Delhi.

3. Murray R Spiegel : Vector Analysis, Schaum;s Outline Series, Asian Student edition.
4. Murray : Differential Equations, Macmillan

5. Calculus : Soo T Tan Brooks/Cole, Cengage Learning (2010) ISBN : 978-0-534-46579-7
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SEMESTER — IV

MST4 C04 : LINEAR ALGEBRA, THEORY OF EQUATIONS,
NUMERICAL METHODS AND SPECIAL FUNCTIONS

5 Hours/Week 3 Credits 75 Marks[Int: 15 + Ext : 60]

Aims, Objectives and Outcomes

Linear algebra has many applications in applied mathematics. In module 1, we study linear algebra.
We solve system of linear equations, vector spaces, inner product spaces and linear transformations. In
module 2, we discuss theory of equations. Numerical procedure to find many mathematical problems
are discussed in module 3. Improper integrals and special functions are discussed in module 4.

On successful completion of the course, the students shall acquire the following knowledge.

e Linear algebra.

Theory of Equations

Numerical methods

e Improper integrals and Special functions

Syllabus

(1) | Erwin Kreyszig : Advanced Engineering Mathematics, 10th Edition, Wiley, India.
Text (2) | Theory of Equations : J V Uspensky McGraw Hill Book Company, Inc. (1948)

(3)

(4)

S.S. Satry - Introductory Methods of Numerical Analysis, Fifth Edition, PHI

Improper Riemann Integrals: IToannis M. Roussos CRC Press by Taylor & Francis
Group, LLC(2014)

Module — I Text (1) (22 hrs)
Linear Algebra

(7.1 -7.7,7.9 Text (1))
Matrices, Vectors: Addition and Scalar Multiplication, Matrix Multiplication, Linear Systems of
Equations. Gauss Elimination, Linear Independence. Rank of a Matrix. Vector Space, Solutions
of Linear Systems: Existence, Uniqueness, Second- and Third-Order Determinants, Determinants.

Cramer’s Rule, Vector Spaces, Inner Product Spaces. Linear Transformations.

13
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Module — IT Text (2) (22 hrs)

Theory of Equations
(Chapter II, 1T )

I1.3: Division of polynomials, quotient and remainder, method of detached coefficients
II1.4: The remainder theorem,

I1.5: Synthetic Division

I1.7: Taylor formula, expansion of a polynomial in powers of x — ¢,

III.1: Algebraic equations, roots, maximum number of roots

II1.2: Identity theorem,

II1.3: The Fundamental theorem of Algebra (statement only), factorisation to linear factors, multi-

plicity of roots
II1.4: Imaginary roots of equations with real coefficients,

II1.5: Relations between roots and coefficients

Module — III Text (3) (17 hrs)

Numerical methods

(2.1 - 2.5)
Introduction, Bisection Method, Method of False position, Iteration Method, Newton - Raphson
Method.

Module — IV Text (4) (19 hrs)

Improper integrals and Special functions

(1.1 - 1.3, 2.1, 2.2, 2.6)
Definitions and Examples, Cauchy Principal Value, Calculus Techniques [2.1.1 Applications’ Omitted],
Integrals Dependent on Parameters-upto and including example 2.2.4, The Real Gamma and Beta

Functions upto and including Example 2.6.18.
References:

1. Elementary Linear Algebra: Application Version(11/e) : Howard Anton & Chris Rorres Wiley
(2014) ISBN 978-1-118-43441-3

2. Kenneth Hoffman, Ray Kunze - Linear Algebra (2nd Edition) PHI.

3. Dickson L.E : Elementary Theory of Equations John Wiley and Sons,Inc. NY(1914)
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. Turnbull HW : Theory of Equations(4/e) Oliver and Boyd Ltd. Edinburg(1947)
. Thunter - An elementary treatise on Theory of Equations with examples.

. Numerical Analysis (10/e) : Richard L. Burden, J Douglas Faires, Annette M. Burden Brooks
Cole Cengage Learning (2016) ISBN : 978-1-305-25366-7

. Kendall E. Atkinson, Weimin Han: Elementary Numerical Analysis(3/e) John Wiley & Sons
(2004) ISBN : 0-471-43337-3 [Indian Edition by Wiley India ISBN : 978-81-265-0802-0]

. James F. Epperson: An Introduction to Numerical Methods and Analysis(2/e) John Wiley &
Sons(2013)ISBN: 978-1-118-36759-9

15

Page 16 of 16



