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COURSE OBJECTIVES
» To apply Fourier analysis for solving applications in mechanical and other engineering branches.
» To familiarize students with a variety of engineering problems where analytical method fails and special function comes to rescue.
» To get analytical solutions to partial differential equations of first order.
» To use this course as a base for higher studies and for accomplishing the projects at higher semesters.

UNIT 1 FOURIER SERIES AND APPLICATIONS IN MECHANICAL ENGINEERING 10 Hrs.

Periodic functions, odd and even functions, Euler’s formulae for Fourier series in an interval of length 2 pi, change of interval, Dirichlet’s
conditions, half range Sine and Cosine series, complex Fourier series, Parseval’s identity and its applications in Mechanical Oscillations,
Applications of Fourier Series in Periodic variation of gas pressure in a 4-stroke internal combustion engine Or the study of Crank rotation in
respect of Fourier Series.

UNIT 2 SPECIAL FUNCTIONS 10 Hrs.

Power series method to solve the differential equation, Frobenius method for solution near regular-singular points, Legendre’s equation,
Legendre Polynomials, Rodrigue’s formula, Bessel’s equation, orthogonality conditions and generating functions for Legendre and Bessel’s
equations.

UNIT 3 PARTIAL DIFFERENTIAL EQUATIONS OF FIRST ORDER 10 Hrs.

Formation of Partial Differential Equations (PDEs), Solutions of PDEs of first order, Cauchy problem for first order PDEs, Lagrange’s method,
Charpit and Jacobi methods for solving first order nonlinear PDEs.

UNIT 4 PARTIAL DIFFERENTIAL EQUATIONS OF SECOND ORDER 10 Hrs.

Classification of second order PDEs, method of separation of variables, Fourier series solutions of one-dimensional wave equation, one
dimensional heat equation, steady state solution of two-dimensional heat equation, applications of PDEs to string and rod problems
pertaining to Mechanical Systems

40 Hrs.

COURSE OUTCOMES

On completion of the course, student will be able to

CO1 - Identify the role of periodic functions in real world problems.

CO2 — Understand the various techniques to analyze the behavior of different Mechanical periodic systems such as 4 — stroke engines.

CO3 - Solve the differential equations which are not solvable by analytical methods known so far and thus develop a skill to look for
alternatives.

CO4 — Discuss the role of partial derivatives in engineering problems where multiple factors affect the system.

COS5 — Evaluate physical problems involving partial derivatives.

CO6 — Develop the ability to model the physical systems in terms of the methods learnt in this course and then solve accordingly.
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