SE-ELECTRICAL-SEM3 (MAY14) or code - a787

(3 Hours) [Total Marks#gl
[ Revised Course | . -

N.B.: 1) Question No.1 is compulsory.

2) Attempt any three from the remaining questions.

3) Assume suitable data if necessary.

tM

1. (a) Determine the constants a,b,cd iff(z) = X%+ 2axy *-'hv_-lff dexl +2cay +y)

is analytic.
(b) Find a cosine series of period 27t to representsin X/ in S Ix<T 3
(c) Evaluate by using Laplace Transformation _j:a"“ Lcost dt. s
(d) A vectorfieldisgivenby F = (fﬂyl"} ity + ¥ y) . Showthat F s )
irrotational and find its scalar pm_ehtiai. Sitc) that F =V 0. '
2. (a) Solve by using Laplace Transform :
(D2 +2 D +5)y=e" §if’t, when y(0) =0, y(0)=1.
(b) Find the total work-@@ne in niaving a particle in the force field k
F =3xyi-52j 4'5'],05: k dlong x=t’ +1, y= 2¢? z=t’ fromt=1andt=2.
(¢) Find the fourigpserizs of tne function f(x} = ¢, 0<x < 21 and "
. N . DR
fix+@n ) 2f(x). hence deduce that the valuz of Dnee %:-1}—1
3 (a)Prove that Jipal(X) = E .Sinx
: ; N T 6
“ib) Verii, Green’'s theorem in the plane for ¢ (x2 —¥) dx+(2y° +x ) dy 6
" arcund the boundary of region defined by y = ¥ and y=4
‘¢) Find the Laplace transforms of the following. :
) et [FEEE du i)t I+ sint
- 0Ny . .
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4 (a) If f{x)=CQq(x)+ C,Q5 (x ) +CsQal x ), where Gy, G, G constants and
Q. Qa, Qs are orthonormal sets on (a,b), show that

j;‘"l'f(:nc}]2 dx= cZ+c2+c5.

(b) If v=¢€"siny, provethatvisaHarmonic function. Also find
CU”'ESPUHdTHE harmonic conjugate function and analytic fu tion.

(¢) Find inverse Laplace transforms of the following. c 8
. 5# . 5+ \

) (s?+a?)(s?+b?) ) sé— 45+ 13
5 (a) Find the Fourfer series if f(x)=|x|, -k<X<XK ¢

o

1
Hence deduce that —_—
E I:Zn-ljdr 95

AXF .
F=-Fisa solenoidal vector 6

{b) Define solenoida! vector. Hence

(¢} Find the bilinear transformation/un ich i,1,-1from the z-plane are 8
mapped onto 0, 1, o of w- pla _Further s1ow that under this transformation
the unit circle in w-plane isfnapped ontc @ straight line in the z-plane .Write the

name of this line.

arge hecrem evaiuate ﬂ F  d3 where F=2xlyi— O
: reg o1 bounded by Y +2° =9and x=2 in the first
O
nsformation. And prove thatina general, a bilinear
mags 2 circle into a circle
+ 2
[y, (/%) dx =5 x*/L(0%) 5
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