MA 201 (PArt II), JULY-NOVEMBER, 2022 SESSION
PARTIAL DIFFERENTIAL EQUATIONS
PROBLEM SHEET - 2, DATE OF DiscuUssiON: OCTOBER 21, 2022

Topics: 2nd order PDEs with constant coefficients, Classification of 2nd order PDEs,

Canonical forms, The wave equation: Infinite string problem (D’Alembert’s solution)

Lectures 6—8
1. Find the general solution of

(1) 3ty + 10ugy, + 3u,, =0,
(i) wge + dugy + 4uy, =0,

(1) Upgy — 2Uggy — Usyy + 2Uyyy = 0.

2. Why is it so that only the principal part Aug, + Bu,, + Cu,, of the 2nd-order PDE
Augy + Bugy + Cuyy + Du, + Fuy, + Fu + G = 0 determines the nature of the PDE?

3. Classify the following second-order partial differential equations:
(1) g + Ay + 4y — 120y + Tu = 22+ 425 (i) Ugy + 4ty + (2% +4y?)uy, = sin(z+y)
(iii) (2 + Duge — 2(x + 2)ugy + (24 3)uyy = 05 (iV) Yuge + (T + y)Uyy + Tuy, = 0.

4. Reduce the following equations to canonical form and hence solve them:
(1) Ugy + 4umy + 3uyy - 0; (11) 4um: - 12Ugcy + Quyy = 63x+297
(ifh) tag 4 2ttgy + Uy = 2% + 3sin(z — 4y)

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

(i) u(x,0) =sinz, wu(z,0)=0, (i) u(z,0) =sinz, u(x,0) = cosz.

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

1

W) =T

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



