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(3 Hours) [ Total Marks : 80
N.B.: (1) Question No. 1 is compulsory.

(b)

(c)
» (@)

(b)

(©)

(b)

(2) Answer any three questions from Q. 2 to Q. 6.
(3) Each question carry equal marks.
(4) Nonm-programmable calculator is allowed.
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-1

Find L

{ (s +4)%

Find the constant a,b,c,d and e If.

f (z) = (ax* + bx2y? + cy* + dx* — 2y?) + i (4x’y — exy’ + 4xy) is analytic.

Obtain half range Fourier cosine series for f (x) = sin x, xe (0, 7).
If r and T have their usual meaning and a is constant vector, prove that

Vx[atf]=(2:n)a+n(aoi)f

n
r r r +2

Find the analytic function f (c) = u +iv If 3u + 2v = y? — x* + 16 xy.

. 1
Find the z - transform of {aI I} and hence find the z - transform of {[—2—)11‘1}

Obtain Fourier series expansion for f (x)=./1-cosx, xe (0, 2r) and hence

o

1 1
deduce that ) —5—= >
4

= 4n -1 2
Find -
-1 S
(i L
@2s+1f
1 S il
a2 'S
(i) L{log
Js+b
Find the orthogonal trajectories of the family of curves €™ cos y + xy = «

where o is the real constant in xy - plane.
[ TURN OVER
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(c)

(b)

(c)

5. (a)

(b)

(c)

Show that F =(yex’ cosz)i+(x e’ cosz)j-(exy s’inz)k is irrotational and

find the scalar potential for F and evaluate jif -dr along the curve joining

c

the points (0, 0, 0) and (-1, 2, n).

Evaluate by Green’s theorem. I e sinydx +e  cosydy where cis the rectangle
T n

whose vertices are (0, 0) (w, 0) (ﬂ,'z*) and (O, E}

Find the half range sine series for the function.

2k
f(x)= zx’ 0<x<Y

2k
ZT(E—X), —<x</

1
Find the inverse z-transform of —————
(z-3)(z-2)

(1) lz|<2
i) 2 <Y <3
(iii) |z ] > 3.
2
Solve using Laplace transfonn.d_}z( +4 :_y +3y= e L,y (0)=1, y (0)=1.
dx X

T -
Express f (x) = Ee * cosx for x > 0 as Fourier sine integral and show that

@O 3.
W Sin WX T
———dw=—e cosx-
w +4 B

Evaluate IIF -nds, where F = xi —yj+ (zz - l) k and s is the cylinder formed
s

by the surface z =0, z = 1, x? + y?= 4, using the Gauss - Divergence theorem.
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6. (a)

(b)

(c)

r\ )

Find the inverse Laplace transform by using convolution theorem.

-1 _ sz+25+3
L 3 2
(s +25+5)(5 +25+2)

Find the directional derivative of ¢ = 4¢

Y** at the point (1, 1, 1) in the

direction towards the point (-3, 5, 6).
5-4z
4z-2

Find the image of the circle X+ y?= 1, under the transformation W =

EkkkkkkEkk



