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Attempt overall five questions in al[. schematic diagrams must be
shown wherever necessary. Any data you feel missing may

suitable be assumed and stated ctearly.

Use of following supporting material is permitted during examination.
(Mentioned in farm No. 205)

1. Nir 2.

(a) Find the Laplace transform of the following functions

(1) r-zt cos2 t (i) *e' sin t

8

(b) Using Laplace transform solve #-*-- 2. Given thar x - 3

at t-0 and ff:, at r-0.

OR

(a) Find the Laplace transform of sin.f,. uence show that

.{-*.E}=[l)''' u-,,0,I J, I \'l
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(b) Apply convolution theorem to evaluat u ,'{;Z s2 1

l$') +AGa+61

8

2 (a) Find the Fourier sine transform of 71x)=e-x, x>0. Also

t xsinmx lE

show that J ffidx=;e-*, m>o-
0

8

&) Solve the differential equation by using Fourier sine transform

du dzui=:*, r)0, r>0.subject to the conditiondt Ax''

(a) u(0, t)=g

h o<x<l
G) u(x,0)=1' whent=0 and

lo, x>l

(c) u(x, t) is bounded.

OR

2 (a) Find the Fourier sine and cosine transforms of

[r, 0<x<1
I

"f(x)=12-x. 1<x<2
tLo' x> 2

8

G) Solve the heat equation *= r' 
# , -*< x < oo I > 0, subject

lu^. lxl<a
to u(x,o) =,/(x) where .f G\= 

lo,' ;.1r, 
8
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3 (a) Expand -f(x)=lcosxl in a Fourier series in the interval

(-n, n)-

8

(b) The turning moment T units of the crank shaft of a steam

engine is given for a series of values of the crank angle 6 in
degtees :

eo 0 30 60 90 120 150 180

T 0 5224 8097 7850 5499 2626 0

Find the first
Also calculate

four terms in a series of sine of represent T.

Twhen 0=75o.

OR

(a) Find the Fourier series to represent the function -f (x)= x2,

n2ill
-Tt< x<:r and hence deduce that 7= i-P+ ?-T*

8

G) Find the equation of the
1
'J 

{r/f +tz xy} dx , v'=*
0

extremised.

curves for which the functional

with y(0):0 and y(1) = 1 can be

8
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(a) Show that the function u+iv= 
"f 

(z), where

Irt1t + 1';-y311-1';| \ / - \ / -tr\

"f 
(z)=l *" + y,

I1 o , z=o

Satisfy the Cauchy-Riemann equations at the origin , yet f '(O)

does not exist.

I
using Cauchy's integral

e circle lrl=2.

Evaluate the following integral by

)tr e'-
formula 

3 A,y 
d' *h"r" c is th

&)

OR
a)
.l3E1486r illUililililliltl||]lilulillill



(a) If f(z

lt*v=

)=u+iv be an analytic

2sin2x
,2' +u-2, -zcoszx

z(22 -32 + 2)

function of z and.

find /(z).

centre at the origin in the z-plane

c, b in the W-plane.

I

(t) Show that the transformation W = z *o' , 
U' 

transforms, the
4z

circle of radius ){o 
+ t\ ,

into ellipse of semi-axes

8

(a) State and prove Taylor's series.

I
(b) Evaluate the following integral by Contour

integratio" , i *
0 rf r

8

(a) Expand

OR

in Laurent series for the region :

(i) o<lzl<t

(ii) t.lrl.z
(iii) l,l.z

&) Evaluate $
C

zcosz
, r dz where C is the circle

l,-;)
lz-tl=1.

8

8
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