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

2) Attempt any three from the remaining questions.

3) Assume suitable data if necessary.

{
\

§1. (3) Determine the constants a,b,c,d if f(z) = x* + 2axy + by”+ i(dx” +2Cx;r ") 5

is analytic.
(b) Find a cosine series of period 2t to represent sin X in 0-55 X< T S
(c) Evaluate by using Laplace Transiormation f 3"3" <0S tdt S
(d) A vector field is given by F = Oxy? )i + (Y =X y)j Show that F is P
irrotational and find its scalar potential. Su»h ..hat F =V@. ~
2. (3) Solve by usmg Laplace Transform " 6
r (D +2D+5)y =etsint, wheny(o;-o vy (0) = 1.
(b) Find the total work done in mbv‘ing a particle in the force fi eld b
F =3xyi-52zj+10xk alonb w=t? +1, y= 283, 2=t> fromt=1and t=2.
(c) Find the Fourier sem S of the function f(x)=e”, 0<x <2rx and
.8
* 4\N
f(x+ 2n) = f(x). hance deduce that the value of X2 %
3 (a)Prove thaf ...m(x) J— sinXx .
() Verify '_GI’EE'I theorem in the plane for § (x? —¥) dx+{2y™ = 1 dv .
sround the boundary of region defined by v=x and v =
.+ the Laplace transforms of the following. 5
| ;'-:'tf: Si:u du ii)tv1+sint
| | SVER
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(a) If f(x)=C,Qq(x)+ CQa(x ) + C3Q.3( x ), where Cy, C,, C; constants ,
Q. Q,, Q3 are orthonormal sets on (a,b), show that o

f: [f(x)]’ dx= cZ +c3 + c§ .

-

(b) If v=e*siny, prove thatvisa Harmonic function. Also find the
corre5ponding harmonic conjugate function and analytic function.

(¢) Find inverse Laplace transforms of the following. R
s
s+2 et
e i) —
- )
) GZrad)(s24b?) - 52— 45 +13 s
5 (a) Find the Fourier series if f(x)= x|, -k<x<Kk ‘
4 s
L . o
Hence deduce that X, —3 n-1) = o o

= GKT f" 1
(b) Define solenoidal vector. Hence -prove that F“-—;— is a solenoldal vqu j

R T

rmation-underwhich 1, i, -1 from the z-plane are l
w-plane .Further show that under this transformat i’-u
ontn ' straight line in the z-plane Writé hi’_

— -~ ———(c) Find the'bilinear transfo
mapped onto 0, 1, oo of

the unit circle in w-plane is mapped:
name of this line.

6 (3) Lsing_Gauss’s Divergence Thec-rcm evaluate _U :
y*j+4axz®kand s isthe reg‘cm bounded by y*+7° .

octant.

- hat in a general, a bilinear
~ (b) Define bilinear tra ns‘g: matlon And prove t g '

transformation macs '3 circle into a circle.
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