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Name of Paper
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Maximum Marks

: C8 Partial Differential Equations
SV

: 3 hours

: 75 Marks

Attempt any four questions. All questions carry equal marks.

(i)
(iii)

(i)
(iii)

Derive the damped wave equation and telegraph equation
of a string.

Reduce the equation

Uyy + XYU,, =0 ,x,y <0 tocanonical form.

Prove the uniqueness of the solution of the initial
boundary-value problem:
Uy = 25Uy, 0<x<mt>0,

u(x,0)=f(x), 0<x<m,
u:(x,0) = g(x), 0<x<m,
u,(0,t) =0, u,(m,t) =0, t>0

™
Find the i @al surfaces.of the equation
uu = 1 for the initial data
< &

x%@ =5 v(s,0) = 2s, u(s,0) =s
Aﬁs y e* = vaand then v(x,y) = f(x) + g(y) to solve the
equation x*uf + y*u; = e,

Use a separable solution v(x,y) = g(x) + f(y) to solve
the equation vZ + vy = v.

3 (1) Find the characteristics and characteristic coordinates, and reduce
the equation

Uyy — (2€05X)Uyy + (1 + cos?x)Uyy, +u =0

to canonical form.
(ii) Determine the general solutions of the equation

Uyy + 4Uyy + 4u,, =0

(i1i) Transform the equation

to

Download

U = —2Ugy — YUy, — 33Uy, — U,
the form v,,,,, = cv, where ¢ = constant, by introducing the

P.T.O.
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new variables v = ue~(@M+b") \where ‘a’ and ‘b’ are undetermined
coefficients.

0] Determine the solution of the Cauchy problem given by
Upe = Ny, ulx,0) = x3,u,(x,0) = x

(i)  Determine the solution of the initial boundary value
problem
Ut = Uy, 0<x<1,t>0

u(x,0) =sinmx, 0<x<1
u;(x,0) =0, 0<x<1
u(0,t) =0, u(1,t) =0, t=0

(iii)  Determine the solution of characteristic initial value
problem

XY Uyy = X3 y uy, + yiu, — x3u,,
u(x,y) =f(x), y?+x2=4,0<x<2
uty)=g@), x=00<y<2

f(0)=g(2)

0] Solve using method of separation of variables

Upr = Ny, 0<x < 2,6>0
u(x,0) = (Z§ x),0 <x<2
u(x N=0,0<x<2
u(0 t, u(2,t)=0,t>0
(i) Det% the solution of
@ it = U F22,0<x<1,t>0
u(x,0)=00<x<1
up(x,0) =0, 0<x<1
u(0,t) =0, u(1,t) =0,t >0
(iii)  'Solve the heat conduction problem
U = Uy, 0<x<1,t>0
u(x,0) =x%(1—-x)0<x<1
u(0,t) =0,t >0
u(1,t) =0,t >0

6 (i) Find the partial differential equation arising from the surface
2z=(ax+y)*+p
Find the solution of the Cauchy problem:

uu, —uuy, =u?+ (x +y)%, withu=1ony=0
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(i1) Determine the solution of the initial boundary value problem

Uy = Ny, 0 <x < 0,8t >0,
u(x,0) =0, 0<x < oo,
u(x,0) =x3, 0<x < oo,
u,(0,t) =0, t>0

(iii) Solve the characteristic initial-value problem
XlUyy — X3Uyy — Uy = 0,x # 0,

2
u(xy) =fony-==1 for 0<y<2,

u(x,y) = gx)ony += =3 for 2<y<4,
with £(2) = g(2).
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