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Total No. of Questions : 11]

SL-581
M.Sc. 4th Semester (Special ATKT)
Examination-20138
MATHEMATICS
Optional Paper Select any Four
Paper-1
Partial Differential Equations—II

Time : 3 Hours] [Maximum Marks : 85/100

[Total No. of Printed Pages -~

Note : All guestions are compulsory.
Section—-A

(Objective Type Questions)  5x2=10

1. Choose the correct alternative :

o* ¥ &
P! + oy + 7 isknownas

(a) Poisson Operator

(1) Expression P

(b) Laplace Operator

(c) Gaussian Operator

(d_) Harmonic Operator
SL-581 (1)
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(ii) Possible solution of equation

.
d'u  ou _
7 = 0 1s

5

+
(@) u=(c,cospx+c,sinpx)(c ™ )
(b) u=(c e™+c,e™)(c;cospy i SINPY)
() u={c x+ c)(c,ytc)
(d) Alloftheabove
(ii1) Which of the following is the correct

property of ‘Dirac delta function’

@ [8@®di=0

(b) If{t).é(t) dt = £ (0) where f(1) is

continuous function

(0 d(-H)=-08()

(d) S(at)ZéS(t);a‘PO
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Gv) IfF (1) and G (1) be two functions tl?-;n
convolution of these is given by which

relation
1

xG= | F(x).G(x)dx

@ 0
by F*G~= _‘l‘“(x).G(t ~x)dx
0

(¢) F*G= d.F(t--x),(i[:-;)dx

1

(d} F*G= --]"(l—.‘{).('i{t—ﬁi)dx
Q

(v) The finite Fourier cosine transform of
f(x), 0 <x <o is given by
(a) f.(P)=2:IJ:. f (x).cos px dx
To
- 7 = .
) )= — jf(x).cospx dx
4]
(c) E(p): I f (x).cos px dx
0
) f@)=[f(x).sinpxdx
0
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Section—B

(Short Answer Type Questions) 6x5=30

Explain Duhamel’s principle.
or

Derive Green’s function for Laplace transform.

Define Laplace transform and discuss its any (wo
properties. http://www.onlinebu.com
or

Derive Green’s function for diffusion equation.

Derive Laplace transform of Dirac delta function.
or
Define Inverse Laplace transform and discuss its

properties.

Discuss Fourier transform methods.
or

Discuss diffusion equation and its solution by

Fourier transform method.

SL-581 (4)
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6. Find out Fourier cosine transform of y=¢ . or
or Solve the differential equation by Laplace
Find out Fourier sine transform of transform.
f(x)"__uiax"kﬁ d_25i+ =t . sin 2t, t > 0 such that y = 0 and
3 It a2 Y .sin 2t t suc aty
Section—C dy _
(Long Answer Type Questions) 9x5=45 3 - dx Liort=0
7.  State and prove Helmholtz theorem. '5;; -5;; 10. Discuss wave equation and its solution by Fourier
or g é transform method.
Discuss the uniqueness of the solution of the wave %_ % or
equation. i& iv"‘ Explain the following with suitable illustrations :
o o
8.  State and prove final value theorem. 3 g (a) Fourier integral representation of
or functions.
Discuss the Lapalce transform of periodic (b) Fourier Sine integral representation of
functions and error function. functions. '

- (¢) Fourier Cosine integral representation of
~ functions.

SL-581 (6)

9, State and prove Convolution theorem for Laplace

transform.
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11. Discuss multiple Fourier transform with suitable
illustrations.
or
Explain the following with suitable iHustrations.
(a) Finite Fourier transforms
(b) Finite Fourier Sinc transform

(¢) Finite Fourier Cosine transform
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