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MATHEMATICS . III
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Maximum Marks : 60
Instruction to Candidates:

1) Section - A is Compulsory.
2) Attempt any Four questions from Section - B.
3) Attempt any Two questions from Section - C.

Section - A

Ql )  Q0x2:20)
a) Verify Rolle's theorem for the functionl(x): *, - 5x + 4 in the interval

1<x<4.

b) Find the Laplace transform of f (t): J, ,'' .

c) Give an example of bilinear transformation.

d)  Prove that Lt(x - c)sin + = O.

e) State *.;"r's theore::*^Lagrange's form of remainder.

0 Give the statement of Cauchy Riemann equations.

g) Using Picard's method find first approximarion 
"f +: x * f , y(10): I

ax

h) Write the necessary and sufficient conditions for Riemann's integration.

i) Evaluate 
'laxj 

e+ ay
0 0

n  P - z

) Evaluate 
! ;Or, 

wher€ C is the circle lrl:2.
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Section - B

the volume of tetrahedron bounded by

i ryz .
I  

J  
|  - l- r - - l

abc

rr l r
)

(4x5:24)
the co-ordinate nlanes and the

Find the sum of the residues of the firnction f k) == at its poles inside
Z C O S Z

the  c i rc le  lz l :2 .

Using co'volution theorem, find the invers. 
", Ur#|f

IJsing Fourier sine integral, show that

r  l -cosn l  .  1  ,1   f ! r .  when o<x<n
)' ,l 

srn r'lt nn = 
1&. when x > iT

Firrd the entire length of the cardioid r:  a(l + cosO).

Section - C
(2 x  10:20)

Using Runge Kutta method of order 4, find y(0.1) and y(0.2) given that

dv---:: : *'-y,"y(o) : 1. (Take h: 0.2)
ctx

1
Find the Laurent series of /(z) : 

e _ I)(z J) 
for the following intervals

(a)  1  < l r l  <  2  (b)  l r l>  2

(a) Atightly stretched stringwith fixedendpointsx:0 andx:L is initially
in a position given by f (x). The initial velocity is zero, where

l 'u .r o <*sL
f (x) = 

1&( L- x) L. * .',
Lr 2

Obtain the displacement atany pointx and any time /. (use wave equation).
(b) Find the values of a, b, c, d so that the function/(x) is analytic.

wheref (z):  ("t I axl + by') + i(cx2 + dxy + f)

Q2) Find

plane

83)

84)

Qs)

Q6)

87)

Qs)

Qe)
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