g your answers, compulsorily draw diagonal cross lines on the remaining blank pages.

2. Any revealing of identification

Important Note : 1. On completin

50, will be treated as malpractice.

, appeal to evaluator and /or equations written eg, 42+8
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Third Semester B.E. Degree Examination, July/August 2022
Transform Calculus, Fourier Series and Numerlcal
Techniques

Time: 3 hrs. ‘ Max. Marks: 100
Note: Answer any FIVE full questions; choosing ONE full question from each module.

‘ Module-1
1 a. Find the Laplace transform,

(i) e™(2cosSt—sin5t) (i) cosh’3t y. 2 (06 Marks)

b. Find_ the Laplace transform of the full wave rectifier f(t)=Esinmt | P having a
®

. T

period —. ‘ (07 Marks)

. . s"+4
c. Find the inverse Laplace transform | —— |. (07 Marks)

s(s+4)(s—4)
‘ OR

2 a. Find the Laplace transform; M K : (06 Marks)
b. Solve by using Laplace transform rnethod y"()+2y () -y'()-2y()=0, given
y(0)=y'(0)=0 and y"(0)=6 s (07 Marks)

c. Express the function f(t) in terms of umt step function and hence find its inverse LT,
cost O<t<m

f(t)=4{ 1 n<t<2n | 4 (07 Marks)

sint  t>2n

Module-2

3 a Obtain the Fourier series of f(x):n——;i, in 0 < x < 2n. Hence deduce that

11,1 1ewdm ; (06 Marks)
3 5 A e ~
b. Show that the sine half range series for the function, f(x)=Lx—-x?, in 0<x<L is
2
sl Z 1 n(znﬂjnx. (07 Marks)
(2n+1) LY/

c. Obtam the Fourier series of y up to the first harmonics for the following values :
x° | 45 |90 | 135|180 | 225 |270 | 315|360

y [40(38{24 |20 |-15|0 26 |34

(07 Marks)
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OR
Expand the function f(x)= xsinx , as a Fourier series.in the interval —n < x <m. Deduce
Hlfl 1,1 2 s (06 Marks)
13 3 5 5 5,7 4 w ot
Obtain the half range cosine series of f(x) = xsinx_ . 0 <xX<T. (07 Marks)

Obtain the constant term and the first three coefﬁcrents in the Fourier cosine series for y
using the following data :

x[0[1[2 [374]5]
-ﬂ-ﬂ-

: ; (07 Marks)
. Module-3 ‘
. e e . _ 1f0r‘x(£a
Find the complex Fourier transform of the function, f(x)= .
: 0 for|x|>a
Hence evaluate j d \ (06 Marks)
If -f_(—z—) . (+3f)j 12 find the value of uy,u;,u,,u; (07 Marks)
Solve by using z-transforms, u,, + 5u_,,+6u, =2"1u,=0,u= 0 (07 Marks)
b N j OR
Find thc Fourier sine transform of ¢, 2> 0. n ) (06 Marks)
Find the Fourier sine and cosine transform of 2¢7° 3e',2" ; (07 Marks)
Solve by using Z-transforms, b @ ;
Voo +2Y0u TYa =15 with y(0)=0=y L (07 Marks)
Module-4

Use Taylor’s seriés method to find y(4‘1) given that %—X = 21 and y(4)=4. (06 Marks)
% X4y

Use Fourth. order Runge—Kutta mcthod to solve (x+ y)—— 1, y(0.4)=1 at x=0.5. Correct

to four demmal places. L e (07 Marks)
The following table gives the solution of 5xy' +y>—2=0, find the value of y at x = 4.5
using Milne’s Predictor and Corrector formulae, use the corrector formulae twice.

Fx | 4 | 4L 42 [ 43 | 44
y 1| 1.0049 | 1.0097 [ 1.0143 | 1.0187

OR

(07 Marks)

Using modified Euler’s method find y at x = 0.2 given %}i =3x +-}21, with y(0) =1 taking
h X

h=0.1. ey (06 Marks)

"y +X

takingh=02 . (07 Marks)
Apply Adams—Bashforth method to solve the equation (y” +1)dy—x 2dx =0, at x = 1, given
y(0) = 1,}y(0.25) = 1.0026, y(0.5) = 1.0206, y(0.75) = 1.0679. Apply the corrector formulae

twice. . \ (07 Marks)
s i 20f3

Using Runge-Kutta method of fourth order find y(0.2) for the equation 31 el ,y(0)=1
X Yy
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_ Module-3
. dzy 2 dy ) ' P : .
Given FrC X T 2xy=1, y(0)=1, y'(0)=0, Evaluate y(0.1) using Runge-Kutta
method of order 4. N (06 Marks)

A necessary condmon for the integral 1= f f (x,y,y)dx where y(x,)= Y1 and y(x,)=y,to0

Xy

be extremum that L —qf— =08 (07 Marks)
oy - dx\ oy’

1

Show that the extremal of the ﬁmctional jyz {3x( )+ yy'3 }dx subject to the conditions
0

y(0)=0,y(1)=2,is the circle x” +y* =5x=0. (07 Marks)

OR

2

Apply Milne’s method to compute y(0.8). leen that 3 Yo1- 2y3y and the following

table of mltlal Valucs (06 Marks)
04 |.06

0 02 0.0795{.0.1762
0 1996 | 0. 3937 1‘0 5689

Find the extremal of the func‘uonal J‘ x2 ? 4 2y2‘{"2‘Xy)dx. B (07 Marks)
Prove that Geodesics on a plane are stralght line. L (07 Marks)

%k ok %k kook

30f3



