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A o rr^ez*'rg'r

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

Section - A

QI)  (Hx2=20)

a) State second shifting property and use it to find inverse laplace of

e-s

(s + l) '

b) Form the differential equation of all spheres whose centres lie on the
z-axis.

c) state cauchy theorem and use it to evalu ate !-3-- dz, whercc is the .
gz ' * l

r r  Icurve l; l  = 
;.
L

d) Obtain the value of bn in the Fourier series expansion of the function

. f ' (x)= J- \n 
+ x) '  -n <x<o

l - (n-x) ,  03x<n

e) Find the general solution of partial differentiar equation

^#+n#+o$=o
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{)  Find t l re laplace transfbrrn ol. the t 'unct iolr  f{ t ;  = l tJ. t  > 0. rvhere I  I
stalrds f i rr  greatcst integet '  f 'ulrct iorr.

g)  0bta in  the va lue o l ' . f  _ , , ( - r ) .
h) Sltou' tltat P,,(-.t ') = (-l )" Pn(.r), wlrere P,,(-r) is a legench'e's polylrornial

of orcler rr.

i) State the cartesian and polar form of Cauchy-Rienrann equations.
i -

j) Find the residue of./(.) - +- ar each ol'its poles.'  
z . -  +I

Section - B
(4x5=20)

Q2) Find the half range cosine series expansion of the function

f(x)= .tr,  0Sx=+.
, ,

L-x .  a<x<L
2

Q3) (a)' Obtain the Laplace transform of a periodic function.f(t) of period T.

(b) Find the laplace transform of 
ttnr

T

. Q4) State and prove Rodrigue's formula.

O5) Solve the partial dift'erential equation :

ol* , ol: ,- r)= r.
-  ,  f  * -6-=cos(r '+2.r ) .d-r- d.rr/r' dr'-

Q6) Far the function, f(z) de

Irzt,
. t ' , .)-] ; 'z*o

l !

[  0 .  z=0

shorv that the C'-R-equa

dilferentiable at (0. 0).

fined by

tions are satisfied at (0. 0) but the fintctiolr is rrot
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Section - C

(2x10=20)

Q7) (al Solve the ini t ial  value problettr

y"  *  5y '+  5y  =  e '  s in t .  ) ' (0 ,1  =  11.

y'(0) = l, by usirlg method of laplace trattsforms.

. ) )

(b) Using Cauchy integral fonnula, evaluate I 
ttn o t 

. 
*,tut1, t- 

di. rvltere
1 (z-t)( .-21

C: | .  |=  3 '

2 n l

Usirrg calculus of residues, evaluate the integral f = J ;;"*cl7 ,a2 1.
0

(b) Show that Legendre polynomials are ofthogonal on the interval [-1, l].

Q9) A bar 10cm long with insulated sides has its ends A and B maintained at

temperature 50oC and 1O0"C respectively, until steady state condition

prevails. The temperature at A is suddenly raised to 90'C and at the same

time lorvered to 60'C at B. Find the temperature distribution in the bar at

time t.

,tt&kaltffbiceF+yaz.t&ftt

* * * *
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Q8) (a)
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