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\*Third Semester R.E. Degree Examination, Julffi tzfrnt
Transform Galculusr Fourier $eries and Numerical

-l-ime: 3 hrs.
Techniques
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Note: Answer any FIVE full questions.
a. Find L[t e-2'sin 4t]

.:::

b. A period ic function of perio d 2nl,a is defined by f (

tr:
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O<t<n/-/t') . Where E, and
/^ < t .2/,
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sformation. (07 Marks)
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c. Solve : y"(t) -r k2y(t): 0; y(0) -- 0 and y'(0) - 1 by

2 a Find:i) r 
{t -j*} 

ii) r.-[.",-,(;)]

b. F-ind the inverse'laptuce transform of ,-:-4; ^ by using convolution theorem.' (s=lXs,.rl) J

: (07 Marks)
c. llxpress the following function 

.i1 
terms of f{eaviside step function and hence find its

Laplace transform where t(,) : {tt' 
0 < t < 2.

(07 Marks)
[41, t > 2
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t)--{ :'t0,

Laplace tran

(t
tl

Find the Fourier series expansion of f(x) given by f(x) = I 
'

ILr

Find thc half range sine series lbr *t in (0, n).

4a.

b.
c.

( nn n)
cosl 

-+- 
l.(06Nlarks)

[ 2 4)
. t'l forlxl<af(x)={ '

[.0 lor l*l>a

(07 Marks)

3 a. Expand f(x) == x(2n - x) as a Fourier series in [0'1n_], ,,1'

(2x
b. obtain Fourier series lor the function f(x) given by f(x) = ]'.-f 

t -Tt< x < 0.

ll_14, 0(x(ni^ n'

o. Irind the half .ung. sine series of f(x) = . + in (0, n),sinhan '

{- 0.37 cos 0 +- l.004sin 0 where 0 = 2""
l ,',-' T

(06 Marks)

(07 Marks)

(07 Marks)

(06 Marks)

(07 N{arks)
The values of x and,the colresponding values.of (x) over a period T are given belor,v. Show

0<x<1
l<x<3

X 0 T15 T13 T12 2T t3 5T 16 'f
f(x 1.98 1.30 l.0s 1.30 -0.88 -0.25 1.98

a. State: i) Initial and firral value theorems ii) F'ind the Z --transform of

of

b. Find the complex Fourier

Hence evaluate iTlfl)0. .

d\ x )

Compute the inverse Z-transform

transform of the fi.rnction

322 -r 22,

(52 -t)(52 + 2)
I of 2

oY8
AJ

ffi ffi[Yrt

w.

w ili8R4Hy
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a. Find the Fourier cosine transform of f(.) = 
{

x, 0 <.08 'J.
0, p{so'whbre

18MAT31

(06 Marks)

(06 Marl<s)

(07 Marks)

y(0.2) using
(06 Marks)

b.
'r.itlil:t ,'.,1:

Find the Z-transform of 2n+ sin E + t. 'u"lt',,,' (07 Marks)
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Solvethedifferenceequationr un+z-3un*n.Bffin'=0,withu6:0andu'i' -1. (07Marks)
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Find by Taylor's series method the ,lnrdue of y at x =' 0.1 to five pJaces of decimals from

c.

7a.

8a.

b.

+=x'y-l,y(o): l' l

dx :.

c.

..,',Ji.:: "' dvb. Use fourth order Runge-Kltth S,gthod to solve (x + t) # =i1, y(0.4) : 1 at x : 0.5 correct to

rt't" ., 
* 

.,rr**f
four decimal places. 

.*,,,,,.,, ".'' . ' 
'=, (07 Marks)

If q 
=2e* -y, y(0)W, y(0. 1):2.010, y(0.21J 2.040 and y(0.3) :2.a9a, find y(0.a)

1dx 1,.,,.,

correct to four''d iffil places by using Miln-e:rs predictor- correctormethod and applying
coffector formula fudice. ,;, ,:, 

.j (07 Marks)
".\. oi, ,,,..,

"+,
IJsing ryO,i{l_ffitbd Euler's formula co{npute y(l.1) conect to five decimal places given that

dV V";" '1 _ ,i,tIla"q,g[;f andy:1 atx:1. tt"*k-if€h:0.1]. ,, ,,..'' (06Marks)
dx x' xt - - .. ';.,'
Employ Taylor's series method to find y at x : 0.1 and ffi correct to fo places of decimal.

Given +- 2y -3e., y(O)'i.o ,, .., (07 Marks)
dx ..,''. ,j, '.ti' ,i, i,r ,it

c. Solve the differential".fr'libtion y' + y + 
"$}1ffi""lb 

with the igitia4 values of y I yo : l,
yr :0.9008, yz:i.8066,y2:0.722 corresponding to the values of x :X0 ='0, Xr - 0.1,

x2: 0.2, X3 :0.3x,,S}"computing the vaffiof y correspondiag;,1o'k :0.4 applying Adams -
Bashforth predig-jffid comector form,lil* 
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a. Given v_,.,..:1'*/ 0 with the''ti41$al conditions y(0-)r'.e.,.,1, y'(0) : 0, compute
fourth olttm Runge-Kutta me od."il i 
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b. Deri-ye Ell.t't equation,,, ;t'ibianclard form :: - -:l :i- l = 0.

.",i, ,i fu d*[ov'J
c.";'ikJrheavy cable hanguqffily under gravityi'be.t*'een two fixed points. Show
,""1',*i.ir,.li$h'e cable is a caten&'| ., .,iiri

".i!

.ti 
*. 

,,.:,...1a. Apply Milne'$iq;5fnoA to compu-tei''f(b$) given thaty" :
initial valueS., :'' 'ir'i''

X iO 0.2 0.4 0.6

i;i,J 0 0.02 0.079s 0.t762

f 0 0.1996 0.3937 0.s689
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(07 Marks)

that the shape of
(07 Marks)

1 * 2W' and the following table of
(07 Marks)

(06 Marks)

(07 Marks)

b.

c.

PrJve that the g.oO.ri"lt
, 
jir .*' ^

Find the extremffittre functional : 
.| tt' +y'' -2ysinx)dx.


