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Question I:

1. Classify each of the following PDEs as linear, quasilinear, or nonlinear and state its

order and homogeneity:

(a) utt +(siny)uyy � et
cosy = 0.

(b) eyuxxx + exu =�siny+10xuy.

(c) uxuxxy + exuuy = 5x2ux.

(d) u2
tt +uxxxx = 0.

2. Find the PDE from f (x2 + y2 +u2,u) = 0.

Question II:

By using change of variables; Solve the following linear PDEs:

1. 2ux +3uy = 3x�2y

2. 5ux +4yuy = 1+ e2x, y 6= 0

Question III: Write the solution in the explicit form

1. Find the integral surface of the following PDE x2ux+y2uy = u2
which passes through

the curve x = t, y = 2t and u = 1.

2. Find the solution to the partial differential equation
∂u
∂x + 3

∂u
∂y = u2

that satisfies the

condition u(x,0) = cosx.

Question IV:

1. Determine whether the following Cauchy Problem has one solution or not?

ux �uy = 2 with initial conditions x0 = 2t,y0 =�2t,u0 = 2t, t > 0.

2. Find the solution of xux + yuy = 2xye�u
.

Good Luck
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