wiod auruoyon mmm;dny

., 6708 !

[~

http://www . uokonline.com

s B oprinted pages|
5708

M.A/M.Sc. (Sem. 1) Examination, 2018

MATHEMATICS
PAPER - MATH 2 Cdain
PARTIAL DIFFERENTIAL
EQUATIONS

Time Allowed : Three Hours

This q::rhfl‘T

Max. Marks : 70
Min. Pass Marks : 28

This question paper will b divided into
three sections as under :

Section-A Max. Marks-10

will carry 10 marks with 1 compulsory question

compr:'sing 10 short answer type qm'.ﬁf:ms (rmaxtimtm

20 words answer) taking two questions from each unf

Each question shall be of one mark.

Section-B Max. Marks-25

Will 10 questions, 2 questions [rom ecach wuntt

(answer about in 250 wardsj'. Students are instructed

to attempt five questions by selecting one question [rom

each unit.
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Section-C

Li Hr."l carm -i.']‘ ".'."!*'l pith _{il(' TLTUIT,

1 2 riprr el
Qi stions comprisiig ane

and four " P ek

no 7) of 15 mar

edtemfit total three

ot
ymatrucfed 17

each, Students on

(uvstions with one compuistriy

o 500 words) and any lwo mere gur

ol r;‘.‘ reraining fr:ur 7 s

abaout tn 400 waordds)

Section A

1. ) Classify the partial differential equation
- 2 -0 -1
Q%u Q% CTU_g
- ﬁ - - - -2
&2 oxdy O

Define the Envelopes. Give example ‘0n¥

@
u’_i;'«/Using the method of separation of variables,

solve :

ou 25-11 4+ u, where u‘x, °

—

= o
Give the B

(v eneral form of a seconda «¢

-
jopt i (WY

linear partial differential equation =

wdﬁlt variables x and V.

iL‘q,\n: Jd

3 g
ATLE
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t) .~ What g the [D'Alembert’s solution of wiave

equation e, the general solubion of wave

rJ_'{rl; i n’_‘"-fh

uqlml.mu P ol 2

. , _
"r-i;}/ Chive Lthe Laplnee's equalion in reclanpular

Cartesian coordinates in three-dimensional.

(vee)/ Define wave equation in polar coordinates.

(vit)/Give the Laplace’s equation in spherical

L

polar eoordinates. http://www.uokonline.com

(ix) Define the Geodesic. Give example (only).
.{y/(iiw: the Brachistocrone problem.
Section B
UNIT-1
Give the Lipschitz condition. Use Picard’s method
to solve the following Initial value problem upto

third approximation.

d
£=2y-2x2_3,y=2,whenx=0.

{Contd....
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Reduce the eqguation - <2 0 v
ot iy iry
canonical form and hence solve it

UNIT-II

j/ﬂi'ﬂ‘: the method of separation of varisbles

Py %y
hulll 2, W
Solve 52 - °© P by the method of separation
of variables subject to the Boundary conditions

(£) ¥ = 0 when x f

(it) y = 0 when x = [

s, OO _
(eir) x = 0 when t = 0
zi—kx s IZ]H:::n:-c*£
(iv) y = when t = 0
' %[i—x), £<x«:i

State and prove Cauchy problem.

UNIT-III

State and prove the D’Alembert’s solution of wave

equation for Cartesian coordinates.

4 (Contd....
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*,*.,u/ find n solution of Lhe equation

g (r" ”,"J i . [um TR

{F OF ain b oA Ay S

My
of the form & = flr) cos O, given that

i fr

-
V con 00, when r = a and . . 0 when r = 7.

or

UNIT-IV

Show that in sphericul polar coordinate r, U, ¢,

®

Laplace equation posscsses solution of the form
(A-"" + r!'j J Flcos 0)erm?

where A, B, m and n are constants and Fflu)

wiod auruoyon mmm;dny

gatiafies the differential equation :

d?E dF m? JL
1-p?)—-2u—+ m’n+l]——-—--—- —~tF=0.
(1-p ]du 7 { %3,

m method of separation of variables, solve

the Laplace’s equation in spherical polar
coordiantes.

& [Contd....
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UNIT-V
10. Define Functionnlsw, State and prove Kol
differentinl equation for nn extremal,
“L;{ A particle is moving with o foree perpendiculr
to its distance from the line of zero voloeily. Show

that the path of quickest descent s 0 ecirele,
Section C
12. (a) Show that the geodesics on a sphere of radius
a are its great circles.

(b) Find the curve joining the points (x, y,) and
(x,, y,) that yields a surface of revolution
of minimum area when revolved about the
axis. Also find the extremal of the functional.

13. (a) Define the types of Hyperbolic, elliptic and
parabolic partial differential ¢quationsy.
Classify the following partial differentia)
equations as to type in xy-planes
Pz, P2

T B
bt vt ol
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Give the solution of one-dimensional Heat

1:":: 1 &

wation
o R B

where = = 2 o owth

the conditions that ¢ = 0, when v = 0 and

n =1 for all values of t i¢.. with Boundars
conditions z(0, ¢ = 2, #¥ = O for all ¢

(@) A tightly stretched string with fixed end

points x = 0 and x =/ is imtially in a position

nx
given by y = y, sin® —-

l
It 15 released {rom rest this position. Find

the displacement vix, 1\

(0) Find the extremals for the integrals detinec

by I = Elya +y'? + 2ye*) dx passing through

the points (0, 0) and (1, e).

. a) Reduce the equation

822 4 (5
F_.__ +2n e 2n =1 2
(n-1 b 2 =ny )

to canonical form and find its general

solution.

6 [Contd....
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b A thin rectangular plate whose surface is
impervious to heat flow has at ¢ = 0 and
arbitrary distribution of temperature flx, y.
Imfnuredgesx:f},x=u,y=Gandy=b

are kept at zero temperature. Determine the

temperature at a point of the plate as f

increases.

\}/State the existence and uniqueness theorem for

solution of the equation :

.Ci.y. = flx, y). (Statement only)

dx
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