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All the six questions are compulsory.
Attempt any fwo parts from each question.
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1. (@) Define the linear and non-linear partial differential equations with examples. Find the
first order partial differential equation satisfied by the family of right circular cones whose

axes coincide with the z-axis, apd is given by :
2+ 32 = (z - o tanla
(b) Solve the following initial value problem using method of characteristics
u+2uu, =v-x, v,—cv, =0 with u(x,0)=x, v(x,0)=x.

(¢) Solve the equation u, + xu, =y with the Cauchy data u(1, y) = 2y.
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(@) Reduce the following equation into canonical form and then find the general solution :
. u,+2xyu, =x.
(b) Apply the method of separation of variables u(x, y) = fix) g(») to solve the following
equation :
u +2u,=0, 40, y)=3e".
(c) Find a complete integral of the equation by using Charpit’s method :
p=(+q)i
(a) Show that the equation of motion of the vibrating string is :
u,=cu,, ¢*=T/p,
where T is the tension at the end point of the string and p is the density.

(b) Classify and determine the region in which the following equation is hyperbolic, parabolic,

or elliptic, and transform the equation in the respective region to canonical form :
xu_ + 2xyu,, + y?‘uw =0.
(¢) Find the traffic density p(x, #), satisfying :

g .. . P
% +x§1n(t) 5 0,

1
with the initial condition P,(x) =1+ g

(a) Transform the following equation to the form g, =cv, ¢ = constant,
3“; T, +2u, +u,+u=0,

by introducing the new variables = ¢%*™, where a and b are undetermined

coefficients.









