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(SEM. III) EXAMINATION, 2008-09
i MATHEMATICS - III
lime : 3 Hours] [Total Marks : 100

Vote : (1) Artempt all questions.
(2) Marks are shown against each quéshign:

1 Attempt any four of the following : 5x4=20
(a) Find the Fourier sine integral for

flz)=e= (a>0)
Hence show that )
LA A sin (A<)
2 0 ({12 + 12]
(b) Find the Fourigrtransform of

dA

—_—

[eN\Ix<a
f(x}_[{], |:n:|::-a s
(c) JFind the Fourier sine and cosine transforms of

f(.'::)=x. for ﬂ{x{%

fi i <x<l
=]1—x foOr 2
=0 for x>1.
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_———_________ azu
(d) Use Fﬂuw to solve ?'-Ii BT
—— - W %

under the conditions u(ﬂ,t];ﬁu_afnd'.

u(a:,l]}=[

1, 0<x<1,

0, =1
-
(e) Find the Z-transform of sin(ak), & 20"
(f) Solve by Z-transform
1 1Y
St =5 ] o (k20) (0] =0
4 4
2 Attempt any four of the following - 5x4=20
@ If f(z)=u(x, y5%0(x, ¥) is an analytic
function, show that the family of curves u = ¢y
and v ='eg”intersect orthogonally.
(b)  Find an analytic function whose imaginary part is
e-*(x cosy+ ysin y)

(¢3¢ W F{=) is a harmonic function of 2, show ihai

sl @ {2l =l

2+i

(d) Ewaluate _I-n {5)2 dz, along
(1)  the real axis to 2 and then from 2 to 453
(ii)  the line y=x/2
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(e) Use Cauchy's integral formula to evaluate

-
‘[C (12 —32+2] Ue

; o RO L
where C is the circle ]Z—3|=.§.

(f)  State and prove Liouvilles Theorem.

3 Attempt any two of the following : 10:2=20

22 2=

(a) Evaluate jc (z+ 1}2 (z?- +4) d=

where C is the circle |zi=lﬂ.

(b) Using residue #heorem, show that

J-Eﬂ: do

2
0 asbsin® Jz2_p2
where ﬂ.}1b1

(), “Consider the transformation w = 22

(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) If the coefficient 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, =%GJ,

(b) In a certain factory manufacturing razor blades,
there is a small chance of 0.002 for any blade
to be defective. The blades are supplied 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.

(c) Prove that for normal distribution the mean
dewviation from the mean equals’to 4/5 of the
standard deviation.

Lh

Attempt any two of the fellowing : , 10x2=20

(a) Solve x*+12x=5=10
(b) Using the methed of least squares, fit a straight
line frofm _theYfollowing data

X 0 2 4 5 6
AIF6.012 | 10 | 15 | 21 | 30
{€) \Fit"a parabola of the form

_}r:a+bx+cx2 to the data :
el il B 4
¥ | 1.7 1i8° 8.3 3.2
by the method of least squares.
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