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1 (a) Find the Fourier series of the function f(x),-1<x<1 defined

1. Nil 2,
UNIT-I
as below
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(b) Find the Fourier transform of

jiyd [x]<1
J (x):{ hence prove that

0 i ,x{>1
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1 (@ Using tabulated values of x and y given in the table, obtain
: a Fourier series up to third harmonic to represent the relation
between x and y :

xz | 0° & 30° | 60° 90° | 120° | 150° | 180° | 210° | 240° 270° 300° 330°
y: | 70 | 886 | 1293 | 1400 | 1307 | 814 | <70 | —886 | —1293 —-1400 | -1307 | -814

8
(b) Solve the following integral equation :
. 1, 0<s<l
Jf(x).sinsxdx: 2, 1<s<2
0 0., 22
8
UNIT-II
2 (@ Find the Laplace transform of sin+f . Hence show that
LS
7 cos VE :(2)2 o s
JE | s '
’ 5

b If L f(t)= f(s) then prove that L[it(L)J:j ](”)d” provided

~

I (7) ) sin at
that /e ¢t exists. Hence find L > does the
cosat
L( ) exist.
t
5
e
(© Find inverse Laplace transform of m .
6
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Given that y(0)=-3, y(1)=-1
8
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A string is stretched between the fixed points (0, 0) and (7,0)
and released at rest from the initial deflection given by

%x_ , when O<x< i
/ 2
2k(l- .
Fiu)= (l %) , when %<x<l
Find the deflection of the string at any time t. 8

UNIT-III
Define an Analytic function and derive Cauchy-Reimann
equation. Prove that the function z = 3 —3xy? +3x2 =3y +1

satisfies Laplace equation and determine the corresponding
analytic function u +iv. ‘
8

Expand —75————7 in Laurent's series for the regions :
z(z —32+’2)

@) O<|z<1 @) 1<|z|<2 @) |7|>2
8
OR
Find the transformation which transform, the semi infinite strip

bounded by 9 =0,%:=7 and 3 =0 on to the upper half z plane.

8
Evaluate J' ﬂ‘_ni_dx‘ R : %
o, X +2x+S
UNIT-IV

Sol &4-&“ 0 seifior ...

e 2 "’ satisfying the conditions

. nmx

u(0,y)=u(l,y)=u(x,0)=0 and u(x,a)=sm(£1—~—). 8
Prove that

d

[ 0] =2 () and L[, ()]=2 J, (5)= s (3

Hence show that x"J,(x) is the solution of

d? /
x——}i+(] —2n) i}—ﬂ- =0
d? dx

OR
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State and prove Rodrigue's formula.

4
Prove that :
@ (2a+1)Er, = (n41) B, +nF,_ | (i) nk, = XP;; —Pf;—l'
4
Find the series solution of :
2d°y Ay (2 R
X ——dxz +J\dx+(x n‘)y 0 8

UNIT-V

The following table gives the value of a function at equal
intervals :

X 0.0 0.5 1.0 1.5 2.0
f(x) 0.398 | 0.3521 | 0.2420 | 0.1295 | 0.0540

Evaluate f(18),'(1.5),| f(x)dx, stating the formula used.

& Sy

8

1 3
Use Simpson's 3 and 3 rule to evaluate the following

1

ax
J- . Hence obtain the approximate value of 7 1n each case.
0 %

OR * : :
Evaluate A®(ax—1)(bx?-1) (o - 1)

' 5
Find the value of f(5) from the following table by using

Lagrange's interpolation formula.

5
Prove that :

37 (x) g (x)]=nf (x) 8g(x)+ ng(x) 8 ()

T [ 2100 ]



