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Objectives
After studying this unit, you should be able to-

 Discuss partial differential equations of order two 

with variable coefficients.

 Learn how a large class of second order partial 

differential equation may be solved by using the 

methods applicable for solving ordinary differential 

equation.

 Study Monge’s method for solution of some special 

type of second order partial differential equation.
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Introduction
A partial differential equation (P.D.E) is said to be of order two, if it involves at least
one of the differential coefficients r, s, t and none of order higher than two. The
general form of second order partial differential equation in two independent
variable x, y is given as:

The most of the general linear partial differential equation of second order in two
independent variable x and y with variable coefficient is given as:



Solution of P.D.E of second order by inspection

Before taking up the genetral equation of second degree P.D.E., we
discus the solution of simple problems which can be integrated merely
by inspection. On two successive integral of given P.D.E., we get the
general solution which is relation in x, y, z. To understand this we
discuss the following problems.

Question: Solve t+ s+ q = 0
Solution: We can write the given problem as





Question:  Show that a surface passing through the circle z=0, x2+y2=1 
and satisfying the differential equation s=8xy is z= (x2+y2)2-1

Solution: We can write the given differential equation as

………. (5)



….. (6)

……(7)



Monge’s Method For Solving Equation Of The Type 
Rr+Ss+Tt = V







Question: Solve r = a2t by Monge’s method

Answer: Comparing the given equation with Rr+Ss+Tt=V, we get R=1,
S=0, T=-a2, V=0. The Monge’s subsidiary equation are given by





Monges’ Method For Solving Equation Of The Type 
Rr+Ss+Tt+U(rt-s2)=V









Question: Solve 3r+4s+t+(rt-s2)=1

Solution: Comparing the given equation with Rr+Ss+Tt+U(rt-s2)=V, we 
have R=3, S=4, T=1, U=1, V=1. Then λ- quadratic equation
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