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5708
- MLAJ/M.Se. (Second Semester)
| Examination, 2019
MATHEMATICS
Paper MATH-2 C(iii)
(Partial Differential Equations)

Time Allowed : Three Hours

Maximum Marks : 70

-

Min, Pass Marks : 28

Note : — This question paper will be divided into

three sections as under :

Section-A Max. Marks-10

This Section contains 1 compulsory question
compfising 10 short answer tyPe Questions (mmiﬁum
20 words answer) taking two questions from Em’_:h. unit.
Each question shall be of oné ™mar k.
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Section-RB - Max. Marks-25

This Section contains 10 questions, 2 questions
from each unit (answer in about 250 words). Students
are instructed to attempt five questions by selecting

one question from each unit. Each question shall be

of five mark.

Section-C Max. Marks-35

This Section contains five long answer type
questions r:omprising-nné compulsory question (question
No. 12) of 15 marks and four questions of 10 marks
each. Students are instructed to attempt total three
questions with one compuﬁsa& guestion {answer in af;uut
500 words) and any two more questions (answer in

about 400 words) out of remaining four questions.
E RS o SREE
Section A
1. y Cla'sé'i:f'j.r'-"-the following partial differential

" equation
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(i) Give Lipschitz: condition for a function

(it1)

(vif)

S

(viif)

(ix)

g

fix,y) in a region D in x-y plane.

Define principle of superposition in the

method of separation of variable, =
—

Define Cauchy problem.

Write down three-dimensional wave
equation in Cartesian co-ordinates system.
Write the heat equation in two dimension
in Cartesian co-ordinate system, if the heat

flow is steady. https://www uokonline.com

Write two-dimensional Laplace’s equation

in polar co-ordinates,
---———-_"_'-_-..-'

[

Give heat equation ip cylindrical co-

L
ordinates.
Deﬁpe F.'unctiﬂmilk.
Define Isoperimetri¢ problem
it e
¢ ' [Contd....
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Section B

UNIT-I
2. Examine the existence and uniqueness of

solution of the following IVP :

WY, 0)=0
dx'm » )

3.  Reduce the following equation in canonical form :

) azz 0 '

2 32 Pz 2%
2 .
¥

ax2+2xyﬂxay+y

-

UNIT-I1
4. Solve the boundary value problem :

du ou
— =4— — -3 -5y
3 ay,lf u(0, ¥) =8e !+4i,-‘

5. Solve the Cauchy problem 'foq PDE. .

o9p+3g=1
with Cauchy data bx-ay=0, z= f[g] where

v * x . .
a and b are ¢onstants and f 2/ is given

function, assuming that 3a=2b#0. Discuss the

solution when 3q =2b-
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UNIT-II1:

6. Solve the heat equation

Pu_1u,
— 0<
o E Sx<2n
subject to boundary condition u(x, 0} = 5in®*x and
e Ve

w0, ) =ul@r,t)=0 fnr t-‘-"{)/

A tightly stretched string with fixed end points

=0 and x =
by:

[ initially in a position given

Y=Y siHS—T;E,
. <
It is released from rest from this position. Find

yix, t).

UNIT-1v
8. Solve the differential equation -

Pu 1 du

o 1
e e e i
z

ar: ror »r

a!
_ae

subject to boundary conditions -

=~

|

=0

(=]

() u is finite when r— g
(fi) us= E C,cosn® when =0

9. Solve three-dimensional wa.. equation in

spherical polar C_O_*_?Liiil_l_ﬂgg._
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10.

11,

12.

13.

5708 - 6

https://www .uokonline.com

UNIT-V
Find the path on which a particle, in the absence

of friction, will slide from one fixed point to

another point in the shortest time under the

action of gravity,
Prove that the Sphere is S{)lld figure of revolution,
which for a given surface area has maximum
volume. ;
Section C
(e} Find the shortest curves joining two points
(), ¥;) and (x5 ¥y).
(b) Show that the geodesms on a sphere of
radius @ are its great circles.

If u is a function of r and @ satisfying :

azu lau 1 o°u

=0
ar ror r®aet

5
within the region r=a,r=5,0=0 and E'=§, its

value along the boundary r=a is B(-;E—B) and

its value along the other boundary is zero,

prove :

. . (r)im-& [b]*lm—E
_ uzgz b r sin(4m - 2)0

o (_;I_]Wb_j4m-2 [2m 5 1)3
v ‘(E |
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14,

15.

5708

State existence and uniqueness theorem for the.

solution of the equation !

dy | ' :
?ixx:f(xl, ), ¥x)=y,.

Give the proof for existence of the solution c;nly.

(a)

A thin rectangular plate whose surface is
impervious to heat flow has at ¢t = 0 .on
arbitrary distribution of temperature f(x, ¥).

Its four edges :

are kept at zero temperature. Determine the
temperature at a point of the plate as ¢

increases.

Reduce the equation in canonical form .

~

Fz_ 2 _ a2

2 - —
(n- -1) 32 " F] %
and find its generﬂl solution,

:r Conidle
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16. (a) Show that the general solution of one-

5708

(b)
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dimensional wave equation :

gﬂau 3 u

NS

is wu(x, t)=¢p(x-ct) + Vix—ct).

. -

Find the extremals of the functionals :

n

[ {y(x), 2(x)] = j [2y2 + () + (' lz]dx

given .ﬂn}=o.y(§)=-1,

n
Z(G] = D, Z(E)— 1.
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