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ime : 3 Howrs] [otal Marks 100

Yote : (1) Antempr all questions.
(20 Marks are shown against each guestion.

1 Attempt any four of the following : Sx4=20
{a) Find the Fourier sine integral for

flx)=eox (o> 0)
Hence show that

(b) Find the Fourier transform of -
HED |x| =a
f[x)_[ﬂ', x|>a .
{c) Find the Fourier sine and cosine transtorms of
i

fx)=x, for 0<x<g

!
—1—x for E‘-’-x{f

=9 for =1,
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PP du  9u
(@) Use T wronctiom to solve o= 35

under the conditions u{ﬂ,t]:ﬂ'_ and S——

u(:\:,ﬂ}=[

I, 0<x<l1,

0, x=1
: -
(e) Find the Z-transform of sin{ak), k=0
(fy  Solve by Z-transform
1 1)
4 4
2 Attempt any four of the following 5x4=20
@ If f(z)=u(x y)+ iv(x, ¥) is an analytic
function, show that the family of curves u = £y
and v =¢, intersect orthogonally.
(b)  Find an analytic function whose Imaginary part is
e *(xcosy+ ysiny)
-

(¢; 1f /(2] is a harmonic function of 2, Show [Hat
d 2 d : ERYT:
Gl @l {2 @l =i

(d)  Ewvaluate J-: +£(E)2_dz, along

(1) the real axis to 2 and then from 2 to 2 4
(i) the line v=x/2
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{e) Use Cauchy's integral formula to evaluate

-4

IC (zz —32+2] @

ey
where C is the circle |2 —2{==
- ~ 2

() State and prove Liouvilles Theorem.
3 Attempt any two of the following : 10%2=20

z2_32
{a) Evaluate I z d dz=

© (z+ 1}2 (22 +4)

where € is the circle |zi =10.

(by Using residue theorem, show that

J-E'.IL‘ dt _ 2w
0 ﬂ-+b5ina 1"&_2_,{}2
where a > 1!:-[
{c) Consider the transformation w = z2-

(i}  Find the image of the first quadrant in the
z-plane under this transformation.

(i)  Show that the straight lines x =const. in
the z-plane are mapped into a family of
parabolas in the w-plane
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4 Attempt any two of the following : 10%2=20

{a) It the cocflicient of correlation between two
variables x and y is 0.5 and the acute angle
between their lines of regression is
tan~'(3/8), show that O, =%cry

(b} In a certain factory manufacturing razor blades,
there 1s a small chance of 0.002 for any blade
to be defective. The blades are supphed in =
packets of 10, use suitable distribution to
calculate the approximate number of packets
containing no defective, one defective and two
defective blades respectively in a consignment of
10,000 packets.

)y  Prove that for normal distribution the mean
deviation from the mean equals to 4/5 of the
standard deviation.

Th

Attempt any two of the following - _ 10%2=20

a) Solve x?'+12x-5=0
(b)  Using the method of least squares, fit a straight
line from the following data

x 1] 2 4 5 6
¥ 15,012 |10 )15 (21 | 30
{¢) Fit a parabola of the form

_}r:a+bx+cx2 to the data -
x 1 2 1 3 4
vy | 1.7 |1.812.3])3.2
by the method of least squares.
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