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5th Semester Examination

MATHEMATICS (Honours)
Paper : C 11-T

" [Partial Differential Equations and Applications]
[CBCS]
Full Marks : 60 Time : Three Hours

The figures in the margin indicate full marks.
Candidates are required to give their answers
in their own words as far as practicable.

v Group - A
1. Answer any fen questions : 2x10=20
(a) Find the partial differential equation by eliminating
arbitrary constants a and b from u = ae " sin bx.

ek is a solution of

(b) Verify that u(x,t)=
fy ( ) ~4rkt
u,= ku,,.

(¢) Find the complete integral of the partial differential
equation ' » :

(62 az)( 0z 62)
=4} 2oX ey i=]
Ox Oy ox .oy
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(1.2:)
(d) Sketch the characteristic curves of Hyperbolic and
parabolic partial differential equations and mark the
‘domain of dependence’ and ‘range of influence’.

(¢) Show that the following PDEs px—gqy=x,

G\ px’ +q=xz ﬁs\rﬂownmw and QuWu are

&/ compatible.
e

?z . &z i
TP
22 2 2
(2) Solve: mwlmmN g7 =0
ox Ox0y @\
(h) Find the mwaoﬁ_mﬂ solution of the PDE:
Abwlubb‘ vam xy where D= 1%1 and
v
b~m|mu.
oy

(i) Propose a problem of semi-infinite string with
(a) free end and (b) fixed end.

() A particle describes a curve s=ctany with
- uniform speed v. Find the acceleration indicating its
direction.

£ 3

(k) A particle describes a curve whose oncwmos is

2 -02+b under a force to the pole. Find the law

w
of force.

() A particle moves in an ellipse under the force

t\ r* towards the focus. Find the velocity at any
point of its path.

(m) Let a,beR be such that a’>+b% 0. Then

prove that the Cauchy EoEmB am|+@|mln

x oy
x,yeR with z(x, y)=x on ax+by=1 has a
unique mo_.cmo:.
(n) Show that all the surfaces of revolution,
z=f Axm i u\uv with the z-axis as the axis of

.méoq%u where f is an arbitrary function, mwmm@
the partial differential equation yp —xq = 0.

. 0y 5105
(o) Find the nature of the PDE : Aa -y v%+
2. 2
NAx +%v® Axnlu\ lelo for x>0
oxdy %"
and y> 0.
P.T.O.
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v Group - B
2. Answer any four questions : 5x4=20

(a) Solve th i 2,2
e equation y =x+xuawu.?c\=vm by

separation of variable method.

(b) Solve: % e
Em&+§@l§ and _rozo@ find the
integral surface passing through z2 - y?
9.0 g7 T
X -y =4

() A particle moves describing an ellipse anw a force

o th i , .
o mmoo:nm. if v, v, v, are the velocities at the
nds of the latus rectum and major and minor axes

respectively, prove that <N<w = SN ANSN |<Nv
.— .

g -
o — 4y + AU, =,

(e) If a ENSQ. were suddenly stopped in its orbit
supposed circular, show that it would fall into Eo,

V2

m . 3 : . . .
un in a time which is o times the period of

the planet’s revolution.

® A %mao_m moves in a plane under a force towards
a fixed centre, Eo@o&osm_ to the distance. If the

(L30)
path of the particle has two apsidal distance 4,
b (a> b), show that its equation can be written in

2 cos?6 sin’0

 the form u” = T :
2 b

Group - C

3. Answer any fwo questions :
d by a particle having a
a direction inclined at
tangent. Show that the

(@) (@) A curve is describe
constant acceleration in

a constant angle to the

curve is an equiangular spiral.

(i) A machine gun of mass M, stands on a
horizontal plane and contains a shot of total

mass m, which is fixed horizontally at a

uniform rate with constant velocity u relative

to the gun. If the coefficient of sliding friction

between the gun and the plane is p, and the

all expended in time T, show that
gun is then
4+6

shot is
the ‘ velocity of. the
ulog(1+m/Mo)—ueT.

(b) (@) Derive the Laplace equation for the distribution

of gravitational potential.
(ii) Solve:
RC\N INJNTXNN +xmvm = Nﬂxn +vmv.
545
P.T.O.
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() @ Find the solution of the initial boundary value
problem

u =kuxx, O<x<[ t>0,

u(0,1)=0, 120
u(l,1)=0, t>0,

u(x,0)=f(x), 0 <x<l ‘using separation of
variables.

(i) If a particle moves in a plane curve, prove
that the sum of kinetic energy and the potential

energy is constant when the force is
conservative, 743

(d) (@) If the orbit described by a particle under a

central force to the origin be #”cosnd = g”.
Find the law of force.

- (i) Let z (x, ) be the solution of the first order
partial differential equatipn x%+(x2 ' y)%
=z, Vx,yeR satisfying z(2, y)=y-gq
y€R. Then find the value of z (1,2). 6+4



