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COURSE OBJECTIVES 

� To familiarize students with the origin of partial differential equations and their types. 

� To introduce Lagrange’s method, Charpit’s general method and Jacobi’s method. 

� To classify second order PDEs and understand their canonical forms.  

� To solve physical phenomena modeled as PDEs. 

 

UNIT 1 FIRST ORDER PARTIAL DIFFERENTIAL EQUATIONS 12 Hrs. 

Formation of partial differential equations, definition and examples of linear and non-linear partial differential equations, order and degree 

of partial differential equations, linear partial differential equation of first order, equation solvable by direct integration, Lagrange’s method, 

integral surfaces passing through a given curve, surfaces orthogonal to a given system of surfaces, Charpit’s general method, Jacobi’s 

method. 

UNIT 2 CLASSIFICATION AND CANONICAL FORMS 8  Hrs. 

Classification of second order PDE, Canonical forms, Canonical form for hyperbolic equation, Canonical form for parabolic equation, 

Canonical form for elliptic equation.                             

UNIT 3 SECOND ORDER PARTIAL DIFFERENTIAL EQUATIONS WITH CONSTANT AND VARIABLE 

COEFFICIENTS 

8 Hrs. 

Homogeneous and nonhomogeneous equations with constant coefficients, Partial differential equations reducible to equations with 

constant coefficient, Second order PDE with variable coefficients  

UNIT 4 APPLICATIONS 12 Hrs. 

Gravitational potential, Conservation laws and Burger’s equations, Mathematical modeling of vibrating string, vibrating membrane, 

Derivation of Heat equation, Wave equation and Laplace equation, Method of separation of variables for second order PDE. 

                                                                                                                                                                                                      40 Hrs. 

COURSE OUTCOMES  

On completion of the course, student will be able to 
CO1 – Understand the formation and solution of PDEs of first, second and higher order. 

CO2 – Classify and transform partial differential equations into canonical form. 

CO3 – Solve first-order linear and nonlinear PDEs using Lagrange’s, Charpit’s and Jacobi’s method. 

CO4 – Apply a range of techniques to solve second order partial differential equations. 

CO5 – Use partial differential equations to model physical phenomena. 

CO6 – Solve some physical problems using a method of separation of variables. 
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