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1. Find the general solution of

(i) 3uxx + 10uxy + 3uyy = 0,

(ii) uxx + 4uxy + 4uyy = 0,

(iii) uxxx − 2uxxy − uxyy + 2uyyy = 0.

2. Why is it so that only the principal part Auxx + Buxy + Cuyy of the 2nd-order PDE
Auxx +Buxy + Cuyy +Dux + Euy + Fu+G = 0 determines the nature of the PDE?

3. Classify the following second-order partial differential equations:
(i) uxx+4uxy+4uyy−12uy+7u = x2+y2; (ii) uxx+4uxy+(x2+4y2)uyy = sin(x+y)
(iii) (x+ 1)uxx − 2(x+ 2)uxy + (x+ 3)uyy = 0; (iv) yuxx + (x+ y)uxy + xuyy = 0.

4. Reduce the following equations to canonical form and hence solve them:
(i) uxx + 4uxy + 3uyy = 0; (ii) 4uxx − 12uxy + 9uyy = e3x+2y,
(iii) uxx + 2uxy + uyy = x2 + 3 sin(x− 4y)

5. Find D’Alembert’s solution of one-dimensional wave equation with the following initial
conditions:

(i) u(x, 0) = sin x, ut(x, 0) = 0, (ii) u(x, 0) = sinx, ut(x, 0) = cosx.

6. A string stretching to infinity in both directions is given the initial displacement

ϕ(x) =
1

1 + 4x2

and released from rest. Find its subsequent motion as a function of x and t.
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