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[ PARTIAL DIFFERENTIAL EQUATIONS AND APPLICATIONS |

Group-A
Answer any four questions : 12x4=48
(a) Solve xp + yg = z. Find a solution representing a surface meeting the parabola
Y2 =4x,z=1. 6
(b) Find the characteristics of the PDE p? + ¢> = 2 and determine the integral

(2)

surface which passes through x =0, y =z. 6

A particle describes a rectangular hyperbola; the acceleration being directed
from the centre. Show that the angle 6 described about the centre in time ¢ after




leaving the vertex is given by the equation fan0 = tanh(\/ﬁ t ), u is the acc. at

distance unity. 6

(b) Obtain the solution of the wave equation u,=c’u_ under the following

conditions :
(1) u(O,t):u(Z,t):O
(i1) u(x,O) = sin’ %
(i) % (x,0)=0 6

(a) Prove that the solution of one-dimensional diffusion equation in the region

0< x <, subject to the condition :
(i) u(x.z) is finite as 7 — oo

(i) u(0.6)=0=u(m 1)

a’t . | NTC
0<y<Z é tsm( )
(i) u(x, o):{ x, 2 s u(rr) =237 — 12 (). 10
=X % <x<m n h
(b) Define Dirac delta function with a brief explanation. 2
(a) Find the canonical form of the PDE y'u_ + 2yu, +u, —u, =0. 5

(b) A bead slides down a rough circular wire, which is in a vertical plane, starting
from rest at the end of the horizontal diameter. When it has described an angle 0
about the centre, show that the square of the angular velocity is

ﬁ{(l - 2u2)sin 0+ 3u(cos 0—e™

and a is the radius of the circle. 7

)} where L is the coeficient of friction




(2)

(b)

(2)

(b)

(c)

(a)

(b)

A particle of mass M is at rest and begins to move under the action of constant
force F in a fixed direction. It encounters the resistance of a stream of fine dust
moving in the opposite direction with velocity V, which deposits matter on it at
a constant rare p. Show that its mass will be m when it has travelled a distance

k
?[m —M{l + 108%” , where K = F-pV. 7

Find the solution of Laplace’s equation V@ =0 in the semifinite region bounded

: . Q) _o(%) _
by x>0, 0<y<1 subject to the boundary conditions | 3, | ~ 015> =0
x=0 =0

Ay
and (p(x, 1) =f (x) where f(x) is assumed to be known. 5
Solve : px+qy =z\/1+ pg by charpit’s method. 5
u

A particle describes an ellipse under a force ( towards the focus; if it

. 2
distan ce)

was projected with velocity V from a point distance r from the centre of the

2772
force, show that its periodic time is Zf {%—VI} . 4

From a partial diferential equation by eliminating the arbitrary function ¢ from

(p(x2+)f+22, zz—2xy)=0. 3

Cu Cu_10u

Discuss the solution of the two dimensional wave equation ol of Eor

by the method of separation of variables. 5

A comet is moving in a parabola about the Sun as focus; when at the end of its
latus rectum its velocity suddenly becomes altered in the ratio n : 1, where n<l;

show the comet will describe an ellipse whose eccentricity is /1 —2,% +25,* and

whose major axis where 2/ is the latus rectus of the parabolic path. 7

2
1-n"




8.

(a) A partiocle is acted on by a central repulsive force, which varies as the nth
power of the distance; if the velocity at any point of the path be equal to that,
which would be acquired in falling from the centre to the point, show that the

n+3

equation to the path is of the form » 2 cos n—+36

= constant. 6
2

(b) Find the equation of the integral surface of the diferential equation

2y(z-3)p+(2x—-z)q =y(2x-3) which passes through the circle

z=0, X+’ =2x. 3

(¢) Find the general solution of PDE X’ g—i +y g—; = (x +y )Z ) 3
Group-B

Answer any six questions : 2x6=12

(1) From a PDE when (p(u, v)=0,where U=X+Y+Z, v=X"+) +2.
(i) What is the interpretation that z = f (x, y) is the integral surface of pP + qQ = R.

(i)  Find the characteristics of the equation u,, +2u,, + sin® x u, +u,=0.

When it is hyperbolic.

(iv)  Define ‘Dirichlet boundary condition’ and ‘Neumann boundary condition’.

9_
2

then show that the velocity of the particle is constant.

(v) If aparticle moves on a curve Jr cos Ja with cross-radial velocity constant

(vi) Give the geometrical interpretation of Cauchy IVP y+cu =0, xeRt>0 where

u(x,O) :f(x),xeR.

(vii)  Write the diferent types of first order PDE with standar form.




(vili)

(ix)

(x)

Verify the equation z=+/2x+a +\/2y+b is a complete integral of the PDE

Q=

1.1,
zp
Show that if f'and g are arbitrary function of their respective arguments then

Fu Su_17u

u=f(x—vi+ioy)+g(x—vi—iay) is a solution of gJFy—?g where

o =1=

v
7

A particle describes a curve s=ctan'V with uniform speed v. Find the

acceleration indicating its direction.







