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(SEM. III) EXAMINATION, 2007-08
MATHEMATICS - III
(Old Syllabus)

Time : 3 Hours] [Total Marks : 100
Note : (1) Attempt all questions:
(2) All questions carry equal marks.
1 Attempt any two of the following : 10x2=20
(a) Solve following differential equations :
d2
(1 —‘;+y:0, given y=2 for x=0,
dx -
— x = e—
y2 2" for 9
2) -d———3gl+2y xe”
dx dx
d2 2 .
3) —2—+d y=sinax.
dx

(b) The damped L.C.R. circuit is governed by the

d*  .de (1
i +R—+ 0=0
equation L —5 a2 di ( C)

where L, R, C are positive constants. Find the
conditions under which the circuit is overdamped,
underdamped and critically damped. Find also the
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(¢) Define difference equations and z — transform. Using
2z —transform, solve the difference equation

Yn+3 —2¥n+2 + Yni1 =30 +8.

2 Attempt tany four of the following : S5x4=20
(@) Find the power serles solution of the differential
equatl()n (x +1)d y+x.(_i_'¥__xy 0 in powers
of x. dx2 dx
(b) Prove that
1 dn
P (x) == — (=% - )"
2" n! dx

where P,(x) is the Legendre's polyndmial.

(¢) Show that jdx-{ann(x)}f fx_an—l(x) where

Jp(x) is the Bessel fumcfion of the first kind of

order n . A\
£6s) x, |x|<a
. . - fx) =
(d) Find the Fouriefy traifSform of 0, |x| —
£ fos Ax T
(¢) Show(that ! 3 dl=—e™, x>0.
Jo 1+ z
(f) Eind\the Hilbert transform of sin ax .
x
3 (Attémpt any two of the following : 10x2=20

(@) Solve the partial differential equation

9%z 9%z 9%z
+3 +2 =x+y,
ox> dx 9y ay2

(b) Solve that equation

u  99%u
T2-¢ T3
dt ax
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subject to the conditions :
u@, ) =u(, t)=0 for all ¢,

ou
u(x, 0)= f(x) and Et—zg(x) at t=0.

Solve the system of partial differential equations
ou u r

BB gy

—~ 4  Attempt any four of the following : 5x4=20

(@)

(b)

©

(CY

©
®

VK-9909]

Is the function

9 ]
F& =20 20 Y=o
x“ +y

analytic at =0 ?

Show that e® cos 1% harmonic function, find the
NN

analytic function ¢f which it is real part.
Show that the funetioh

94 . .
f=e7 , z+0,f(0)=0 isnotanalytic
at the Origin, dlthough Cauchy-Riemann equations are
sati$fied, at’ origin.

If_AM 1s the upper bound of |f(2)| on a curve C

of length | then prove that <Ml.

j f()dz
C
State and prove Cauchy's integral formula.

If f(2)=u(x, y)+iv(x, y) is analytic function

and y(x, y)-v(x, ¥)=e*(cos y—sin y) then
find f(z) in term of 2.
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S Attempt any two of the following : 10x2=20
(a) Using contour integration, evaluate

Oj‘) COS X
o (x% +a?) (x? +b%)

@

X and

J‘ sin x

o (% +a®) (x? +b?)
OR

(a) Using contour-integration prove that

T sin x b4
I dx =—
2.

dx

0 X

(b) Define Taylor's series and Laurent's séties\with
suitable examples. Prove that

101 0
(1) Y Jp ()"
n=-o

T
Sihiere ke L I €08 (n9- zsin 0) do
i
0

(c) Define poles, singuldarities and zero of a
complex function\f(z) with suitable examples.
What kind %ef Singularities have the following :

1 n
(D - at 2=—
s$inz-cos z 4
eot (n2)
2) — 5 at z=a and z=o
(z-a)
3 1-e® .
at 2 =o00.
1+e®
OR

(c) Define conformal mapping and linear fractional
transformations. Prove that if f(z)is analytic at 2

then w=f(z) is conformal at 2z, provided
f '(Zo) 0.
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