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Title of the Course: Differential Equations and Transform Techniques

Category: BS
Semester: Il Semester
Course Code: 24AMAT21T
Branch/es: Common to all branches
Lecture Hours Tutorial Hours Practice Hours Credits
3 0 0 3

Course Objectives: The course aims to develop proficiency in solving ordinary and partial differential
equations, emphasizing their application in engineering and scientific contexts. It will cover Laplace
Transforms and their inverses, illustrating their role in solving engineering and real-world problems.
Additionally, the course will introduce Fourier Series and Fourier Transforms, focusing on their practical
applications for addressing real-life challenges

Course Outcomes:

At the end of the course, the student will be able to

1. describe the application of higher order differential equations with constant coefficients in modeling
dynamic systems.

solve the standard partial differential equations relevant to engineering scenarios.

utilize the Laplace transformations to handle various types of functions in engineering context.

analyze ordinary differential equations by employing Laplace transformations for solutions derivation.
apply Fourier series and Fourier transforms in engineering context.

vk wnN

Unit 1 Linear differential equations of higher order with constant Coefficients 10
Basic concepts - general solution-operator D-rules for finding complimentary function-inverse operator-

rules for finding particular integral for RHS term of the type e®,Sinax/cosax, polynomials in X,
e*sinax/e® cosax/e*x", xsinax/ Xcosax -method of variation of parameters

Unit 2 Partial Differential Equations 8

Introduction and formation of Partial Differential Equations by elimination of arbitrary constants and
arbitrary functions, solutions of first order linear equations using Lagrange’s method, non-linear PDEs
(Charpit’s method), method of separation of variables for second order linear partial differential equations.

Unit 3 Laplace transforms 8
Laplace transforms of standard functions- first shifting theorem - change of scale property - multiplication
by t" - division by t - transforms of derivatives and integrals - Unit step function — second shifting theorem—
Laplace transform of periodic functions (without proofs).

Unit 4 Inverse Laplace transforms 8

Inverse Laplace transforms (without proofs) — Convolution theorem (without proof).

Applications of Laplace transforms to ordinary differential equations of first and second order with constant
coefficients.

Unit 5 Fourier series and Fourier Transforms 10
Fourier series: Dirichlet conditions - functions of any period - odd and even functions - half range series.
Fourier Transforms: Fourier integrals - Fourier cosine and sine integrals - Fourier transform - sine and cosine
transform.

91



Prescribed Textbooks:

1.
2.

E. Kreyszig. Advanced Engineering Mathematics. 10" Ed., John Wiley & Sons, 2011.
B. S. Grewal. Higher Engineering Mathematics. 44" Ed., Khanna Publishers, 2017.

Reference Books:

1. B.V.Ramana. Higher Engineering Mathematics. Mc Graw Hill Education.
2. G.B.Thomas, Maurice D. Weir and Joel Hass. Thomas Calculus. 14*™ Ed., Pearson Publishers,
2022.
3. D.G.Zill. Advanced Engineering Mathematics. 6" Ed., Jones and Bartlett, 2016
4. Glyn James. Advanced Modern Engineering Mathematics. 5" Ed., Pearson publishers, 2018.
5. R.K.JainandS. R. K. lyengar. Advanced Engineering Mathematics. 5" Ed., Alpha Science
International Ltd., 2021 (9th reprint).
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