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Work Plan
Period Unit No. Learning Objective Topics to be Covered
1,2,3 I First Order Partial Differential Basic concepts, classification,
Equations construction
4,5 geometrical interpretation of
first-order PDEs.
6,7,8 Method of characteristics and
general solutions
9,10,11,12,13 Cauchy problem for a first-
order PDE, Canonical forms of
first-order linear equations;
Method of separation of
variables.
14,15 Charpit’s method for solving
non-linear PDEs.
1,2 II Classification and Solutions of Classification (hyperbolic,
Second-Order Linear PDEs parabolic, and elliptic),
reduction to canonical forms,
3,4,5,6 general solutions of second-
order linear PDEs
7,8,9,10,11,12 Higher order linear partial
differential equations with
constant coefficients.
1,2 I Application of Partial : Mathematical models: The
Differential Equations vibrating string, vibrating
membrane,
3,4,5,6 conduction of heat in solids,
the gravitational potential,
conservation laws and the
Burgers equation,
7,8 Traffic flow.
Cauchy problem and wave
9,10,11,12 equations: Solutions of




homogeneous wave equations
with initial boundary-value
problems

I MID SEMESTER BREAK

13,14,15

non-homogeneous boundary
conditions.

16,17,18

Cauchy problem for
nonhomogeneous wave
equations

REVISION

DISBERSAL OF CLASSES

SYLLABUS

Unit

TOPICS

First Order Partial Differential Equations

Basic concepts, classification, construction, and geometrical interpretation; Method of
characteristics and general solutions, Cauchy problem for a first-order PDE, Canonical
forms of first-order linear equations; Method of separation of variables; Charpit’s method
for solving non-linear PDEs.

I

Classification and Solutions of Second-Order Linear PDEs

Classification (hyperbolic, parabolic, and elliptic), reduction to canonical forms, and
general solutions of second-order linear PDEs; Higher order linear partial differential
equations with constant coefficients.

I

Applications of Partial Differential Equations

Mathematical models: The vibrating string, vibrating membrane, conduction of heat in
solids, the gravitational potential, conservation laws and the Burgers equation, Traffic flow;
Cauchy problem and wave equations: Solutions of homogeneous wave equations with
initial boundary-value problems, and non-homogeneous boundary conditions, Cauchy
problem for non-homogeneous wave equations.
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