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THIRD SEMESTER EXAMINATION, 2002-200
MATHEMATICS—III
Time : 3 Hours Total Marks : 100

Note : (1) Attempt ALL questions.
(2) All questions carry equal marks.
1. Attempt any TWO of the following :— (10%2)

(a)  Solve, in series the differential equations;

d*y dy
S 2 =0,
: dx? dx d

() Use Z-transform to solvelithe difference
equation :
Yn+2 ~ 2)~n+1 i = k(N
(c) A body executes.damped forced vibrations
given by the équation —

3 ;
i’ f +2k£1i+b2x=e’k’ sin nt.
p— tl_

Solwe the equation for both the cases, when

n? #b?—k*. 07 =b* -k,
2. Attempt any FOUR of the following :— (5x4)
(@)  Show that

J‘x J(; (x)dx= x? (J(; (_wf)+J]~ (x)

L
2
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() If f(x)=0, —1<x<0
=x, O=gx<l,

show that —

5 3
fix ’:—Po(\)+;f)1(l)+Epz(i)"ﬁ&(*)Jr
(c)  Find the Fourier transform of e"“le where
-
a>0. N
(d)  Obtain Fourier cosine transform of —
f(x)=x,for0<x<1
=2-x,forl<x<2
=0, for x > 2.
(¢) Show that —
[1- 2% T, (x) =l ) — x U, (x
Vi=x 1y (1) =541 (Y) X 71(1)'
() Prove that"the Hilbert transform of L is
X
cds Y |
X ' -~
3. Attémpt any TWO of the following :— (10x2)

fw)  Solve the partial differential equation —

2
z
-6—5=ycosx.

~2
9%z 9%z
=+

dxay ay"
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(b) Show that the equation —

is hyperbolic. Transform the equation to its
normal form using the transformation

v=x+ct,z=x-ct and hence solve it.

(c)  Use separation of variables method to solve
the equation —

ox? 8y2 '

subject to the boundary conditions

u(0, y)= u(l, y)= ulx, O)= 0
and u(x, a)=sin ’—Ilzr—x

4.  Attempt any FOUR of the following :— (5x4)
(@) Show that the function

u=—12-]0g (x2+y2)

i is harmonie. Find its harmonic conjugate.
(b) Discuss the analyticity of the function

Nef=2Z.

A I f (z) is regular function of z, show that :

2=4] (o))

0z 0z
— f(z)
[axz oy’ ]|
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N
(d) Evaluate § (z—a) dz, where ¢ is the circle
c

with centre a and radius r. Discuss the case

when "=~ 1.

5
27+l L.
(¢)  Evaluate § i —dz where c is circle,

1-2

('\ ShO\‘»’ t'na't w=—="
142

maps the asedl, aXis of the z-plane into the

circle \w\=1 and the half-plane y>0 into

the Jhteriet of the unit circle \a) \<-J\ in the

- w-plane.

5., N Alempt any TWO of the following — (10x2)

1
(@) Expand fz)= Z+1)(z+3) in Laurent’s

series valid for

viA—301 4
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(i1) |z|>3
(iti) 0<|z+1|<2
(iv) lz|<l.
(b) Explain pole and residue of an analytie

function f(z). Determine poles and fesidue
at each pole of the function

72
f(z) = —_‘-.__
‘ (z+1)? (z-2)
. Further, state Residue'Theorem and hence
evaluate :

N |G

_[f(z)dz, where ¢ is the circle I z |=

€
(c) Using\contour integration, evaiuate

J' d.x4

o 1tx
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