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I. Learning Outcomes:

Students after successful completion of the course will be able to

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

2. Determine properties of Laplace transform which may be solved by application of special
functions namely Dirac delta function, error function, Bessel function and periodic function.

3. Understand properties of inverse Laplace transforms, find inverse Laplace transforms of
derivatives and of integrals.

4. Solve ordinary differential equations with constant/ variable coefficients by using Laplace
transform method.

5. Comprehend the properties of Fourier transforms and solve problems related to finite Fourier
transforms.

I1. Syllabus :( Hours: Teaching: 75 (incl. unit tests etc.05), Training: 15)

Unit—1: Laplace transforms- I (15h)

1. Definition of Laplace transform, linearity property-piecewise continuous function.

2. Existence of Laplace transform, functions of exponential order and of class A.

3. First shifting theorem, second shifting theorem and change of scale property.

Unit—2: Laplace transforms- I1 (15h)

1. Laplace Transform of the derivatives, initial value theorem and final value theorem. Laplace
transforms of integrals.

2. Laplace transform of t". f (t), division by t, evolution of integrals by Laplace transforms.

3. Laplace transform of some special functions-namely Dirac delta function, error function,
Bessel function and Laplace transform of periodic function.

Unit—3: Inverse Laplace transforms (15h)

1. Definition of Inverse Laplace transform, linear property, first shifting theorem, second
shifting theorem, change of scale property, use of partial fractions.

2. Inverse Laplace transforms of derivatives, inverse, Laplace transforms of integrals,

multiplication by powers of ‘p’, division by ‘p’.
3. Convolution, convolution theorem proof and applications.
Unit — 4: Applications of Laplace transforms (15h)

1. Solutions of differential equations with constants coefficients, solutions of differential
equations with variable coefficients.

2. Applications of Laplace transforms to integral equations- Abel’s integral equation.

3. Converting the differential equations into integral equations, converting the integral
equations into differential equations.



Unit — S: Fourier transforms (15h)

1. Integral transforms, Fourier integral theorem (without proof), Fourier sine and cosine
integrals.

2. Properties of Fourier transforms, change of scale property, shifting property, modulation
theorem. Convolution.

3. Convolution theorem for Fourier transform, Parseval’s Identify, finite Fourier transforms.
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IV. Co-Curricular Activities:
A) Mandatory:
1. For Teacher: Teacher shall train students in the following skills for 15 hours, by taking
Relevant outside data (Field/Web).

1. Demonstrate on sufficient conditions for the existence of the Laplace transform of a
function.

2. Evaluation of Laplace transforms and methods of finding Laplace transforms.

3. Evaluations of Inverse Laplace transforms and methods of finding Inverse Laplace
transforms.

4. Fourier transforms and solutions of integral equations.

2. For Student: Fieldwork/Project work; FEach student individually shall undertake
Fieldwork/Project work and submit a

report not exceeding 10 pages in the given format on the work-done in the areas like the
following, by choosing any one of the aspects.

1. Going through the web sources like Open Educational Resources on Applications of
Laplace transforms and Inverse Laplace transforms to find solutions of ordinary
differential equations with constant /variable coefficients and make conclusions. (or)

2. Going through the web sources like Open Educational Resources on Applications of
convolution theorem to solve integral equations and make conclusions. (or)

3. Going through the web source like Open Educational Resources on Applications of
Fourier transforms to solve integral equations and make conclusions.



