MA20103 - Partial differential equations

Problem Sheet *
October 20, 2017

1. Find the general solution of the following equations:

(@) (3D% —2DD —5D'*)z =3z +y + e,
(b) (2D? —5DD'5D"*)z = 0,

(c) r+s—2t=e"Y

(d) r —s+2q¢— 2z = 2%?,

() r+s—2t—p—2q=0.

2. Find the particular integral of the following partial differential equations(Try with dif-
ferent methods):

(@) (3D? — D)z = e"sin(x +y),
(b) (D? — D)z = 17e* sin(z — 2y),
(c) (D + D )z = 6y + 25e37T4,
(d) (D? — D)z = 37e*cos(3x + 4y),
3. Classify and reduce the following equations to canonical forms and hence solve(if pos-
sible)

(a) yzzxm - IQZyy = 0/

(b) 2?20 + 27y 2uy + y?2yy = O,

(C) Zuw + 272y =0,

(d) €24 — 26" W2y, + %2y, + ¥z, + €%z, = 0,
(€) €% zpy — D"z, + 4% 2y, + €22, + 4e*z, =0,
() 924y — 1224y + 42y, + 122, — 82, + 42 =0,

(8) 32pe — T2gy + 22y + 32, — 2y =0,

(h) 2z, + 624y + 92y + 22, + 32, — 22 =0,

(1) wzge + 2022,y = 2, — 1,

*Prepared by M. Rajesh Kannan. Please write to me at rajeshkannan@maths.iitkgp.ernet.in, if you have any
queries.



() 2220z + 2220y + 24y = 2.
4. Solve the following partial differential equations:

(@) 2yy — 424y — 62y, =0, 2(0,y) = sin3y, 2,(0,y) = sin2y,
(b) zap — 422y =0, 2(0,y) = y* 2:(0,y) =1 — 3y.



