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1. Let a, b, c, d ∈ R be such that c2 + d2 ̸= 0. Find a general condition on constants
a, b, c, d so that the Cauchy problem

aux + buy = ex+y, x, y,∈ R

u(x, 0) = 0 on cx+ dy = 0,

admits a unique solution. [4]

2. Find complete integral of the PDE

pqz = p2(xq + p2) + q2(yp+ q2). [4]

3. Use the method of separation of variables to �nd a solution to

x2v2x + y2v2y = 1. [5]

4. Solve
utt − c2uxx = xet, u(x, 0) = sin x, ut(x, 0) = 0. [6]

5. Reduce
uxx + 2uxy + 4uyy + 2ux + 3uy = 0

into the canonical form. [8]

6. Use the method of characteristics to solve the Cauchy problem (Do not use
Charpit's method)

u2
x + u2

y = 1, u = 0 along x2 + y2 = 1. [14]

7. (a) Find general solution of utt − c2uxx = 0, −∞ < x < ∞, t > 0. [5]

(b) Consider the problem

utt − uxx = 0 0 < x < 2, t > 0,
u(x, 0) = x2(2− x)2, ut(x, 0) = 0 0 ≤ x ≤ 2,
ux(0, t) = 0, ux(2, t) = 0 0 ≤ t < ∞.

Without using the method of separation of variables, �nd u
(
3
2
, 4
)
. [12]

8. Find a solution to the problem:

utt − uxx = 0 0 < x < ∞, t > 0,
u(x, 0) = x2, ut(x, 0) = 0 0 ≤ x < ∞,
ux(0, t) + 2u(0, t) = 0 0 ≤ t < ∞.

[12]
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