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Third Semester B.E. Degree Examination, Jan./Feb ,2023
Transform Calculus, Fourier Series and Numerical
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Note: Answer any FIYE full quffitifffis, choosing ONE full questionfrom each module,

a. Find the Laplace transform of: 
Module-l

i) (3t + 4;2 + 5'
ii) e-tcos2 3t

cosat - cosbtilr) 
t

b. Given r(,) = {_E; :;;::.: where (t 1 a) = (t), show that r[(t)]= E tunh
[-E, a/2<t<a

,. ,'",, 
.

Laplace transform to,,,,,,solve the equation:r ,f{rq;,5r'*6y =59?l,.,'13king

2 a. Find the Inverse Laplace transform ofl 
OR

., (s+2)2 s+l 3s+2t) 
st 

tt) 
s'+6s+9 

lll) 2 '

f r, o<r<r
b. Express f(t)=l t, I < t < 2 in terms Heaviside's unit step functiont-

[t" t>2
Laplace ffansform. 't':. 

,

Find the Laplace transform of ;,j-, using convolution theorem.
(s' + a')'

IModule-2
a. Find the Fourier series expansion of f(x) : x * x' in -x ( x ( fi.

x'llli
-=---I---f12 l' 2' 3'. 4',

b. Find the half-range cosine'series of (x) : Zx-l
c. Determine the constant term and the first

expansion of y from the following data

intheinterval0<x<1.
cosine and sine terms of

(10 Marks)

and hence find its

(05 Marks)

(05 Marks)

Hence deduce that

(07 Marks)

(06 Marks)

the Fourier series
e wrn
xo

0 45 90 t3s 180 22s 270 315

v 2 312 I 1/2 0 t/2 I 312
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(07 Marks)
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4 a. ObtaintheFourierseriesof f(x)=lxl in (J,l).Heuceshowthat i.+.+. =+

11-* in o. *.1
b. Find the sine half range series of f(x) = { 

a 
3 | 

2

lx-: in -<xclt42

b. Find the Fourier sine and cosine transform of (x) : e-o*, a > 0.

c. Solve Un-r-2 * 4u*r1 + 3un: 3n, giVen U0 : 0, Ur : 1 by using z-transform. ,, .,,,

(07 Marks)

i,,r,!!ii::r, " (06 Marks)

.,r1ii:

Module-3 .i.'

find the Fourier fidhiform of (x) and hence find the value of

(07 Marks)

(06 Marks)
(07 Marks)

OR

c. The following table giveg tle va{g!rq*!, 
-o{e 

p"l,!!!" :ury!+ 9Yqf3!94qin period T:

Show that there i;aconstaatpil of 0.75ump. in the current A, and obtain the amplitude of
the first harmonic. (07 Marks)

[r-*'. lxl<t
5 a. If f(x)=i 'tt'\'^'/ [ o, l*l= t

@.
TXCOSX-SIDX
| .. clx.Jo x-

6a. Find the Fourier sine transform of f(x) = 
"'fl,,ana 

hence 
"uut.,utq."[]!-g[dx, 

m > 0.
d l+x'

(07 Marks)
/^* -\

Find the Z-transform of cosl - * i I .\ 2 4)
Find the inverse Z-transform of

3zz +22 
(06 Marks)

(52-l)(52+2)- "",, ,,,,,1,,

(07 Marks)

b.

Module-4

a. Solve $=*-y', y(0): I using.Taylor's series method considering upto fourth degree
clx

terms and find the value of y(0.1). (07 Marks)

b. Using Runge-Kutta method'.,of,fourth order, find y(0.2) for the equation + = 
-, 

y(0) : I
.,,,.,,,rir:, 

) r. dx Y+x " '
(06 Marks)taking h : 0.2.

c. Apply Milne's method to compute y(l.4) correct to four decimal places given

dv.ty-:t--az +i andfhedata:y(l)=Z,y(l.l)=2.2155,y(1.2):2.4649,y(1.3):2.7514.
dx 2 "'

i of3
(07 Marks)
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oR .r.-'i
Using modified Euler's method findy(20.2l giuenthdt -ry =,r*,r[i) with y(20): 5 takins

h:0.2. (07 Marks)

enthat IX*Y"',Y(1):1'Use Fourth order Runge-Kutta method to,eo;i@te y(l.1) giv, 
fl16,r,,,,,,. 

,.

(06 Marks)

If g =2e* -y, y(0) : 2, y(0.1),*'2,010, y(0.2) : 2.040 and y{0.3) = 2.090, find y(0.a)
dx

8a.

9a.

10 a.

Derive

using Adams - Bashforth prediCtotuorrector method.

the functional

Given *-*' + -Zxy=:r, r1o1 = l, y'(0) = 0, erraluate y(0.1) using R) using Runge-Kutta method

OR

x 0 ='&4,' OA 0.6

Y 01 l€.02 0.0795 0J|Ir62

Y,. o 0.1996 0.393ft ;$:5689

(07 Marks)

(07 Marks)

(06 Marks)

(07 Marks)

and the following table

(07 Marks)

under the end conditions

(06 Marks)
(07 Marks)

b.

c.
".-., 

*' 
.tr,

'$'equation in the standaird frrm:
\"

tl-nl- v.

. ,,i'i,re,,. .,' d2y dy
Apply Milne's method to eompute y(0.8) given ttrat ff - I - 2y#

of initial values: .,**,. ,,'

''::':::::: " 
_'i

.::.,

:: dit.il :

b. Find ffie" extemal of
xl2 a

I tr'- y' -2y sinx) dx
0 !.

si:d$, i
,::' '{ . ''"

:1qltk -i,{

'flrffotionalthe

"itiy@) =0,Y(nl2) = 0:. .

e;i'r;" trrut irr" geodegies on a plane are straight lines'

-..,]l',ti, * ,1. ,1. {. tf

- ".--"r.,

". 
",r,,.,, 

.j(r,' ir,".*)a*.

: of:


