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Third Semester B.E. Degree Examination, Feb./Mar.2lJ22
Transform Galculus, Fourier Series and Numerical

Technigues
'fime: 3 hrs. Max. Marks: 100

Note: Answer any FIVE full questions, choosing ONE fuA question from ench module.
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Module-1

Evaluare (i) l{ tot2t -cos3tl,' -1. 

=-] 

(ii)L(t2'3''in2t;

I t. o<r<alIl f1t)={^ ^ i, f(t+2a): f(t) thenshowthatL(f(t)):
[2a-t, a<t<2a)

Solve by using Laplace Transforms

I: * q* * 4y : e-', y(0) : 0, y'(0) : 0
dt' dt

OR

Evar,are t'( as + s '1

( (s + l )'(s+2) )
/\

Find r | ----t I by uring convolution theorem.
\(s- + a- )- )

Isint, 0<t<r
I

Express f(t)=lsin2t, n<t<2n

lsin 3t, t> 2n

in terms of unit step function and hence find its Laplace Transform.

Module-2
Obtain fourier series for the function f(x) : I x I in (-n, n)

(06 N{arks)

1 - las)
-tanhl - 

|s' \.2,
(07 Marks)
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Expand f(x) : (7r-x) 
as a Fourier series in the interval (0,2x)and hence deduce that'4

n'1111
__f ___l

12 r 22 ' 32 42 '"""""
c. Express y as a Founer s the ndhenes upto the second haffnonlc grven

x: 0 60 120 180 240 300

v: 4 a
-l 2 4 5 6

OR
a. Find the Half-Range sine series of nx - x2 in the interval (0, n)
b. Obtain fourier expansion of the function f(*) : 2x - x2 in the interval (0, 3).
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value of I 
t* * 

d*----- J x0"
b. Find the infinite Fourier cosine iransform of e o".

c. Solve using z-transform /n+2 - 4yn: 0 given that ys * 0,y1:2

OR
6 a. Find the fourier sine transform of f(x) - " 

lx I un6
@.

d l+x'
b. Obtain the z-transform of cos n0 and sin n0.
c. Find the inverse z-transform of

422 -22

c. Obtain the Fourier expans

z' *52'+82*4

7 a. Solveg=*'+y, y(l):l
dx

terms and find y(l .l ).

8 a. Use fourth order

y(0.4):0.41

to the first hron oI y upro rne nrsr na[n0nre ell :

x 0 2 3 4 5

v 9 18 24 28 26 20
(07 Marks)

Module-3

, find the Fourier transform of (x) and hence find the

(06 Marks)

(07 Marks)
(07 Marks)

(06 Marks)

(07 Marks)

(07 Marks)

Nlodule-4

using Taylor's series method considering up to fourth degree

(06 Marks)

: 0.2 using Runge - Kutta

18MAT31

(07 Marks)

2.090, find y(0.4)

(07 Marks)

(07 Marks)

with

J., \,
b. Given Y=3*+{, y(0): I compute y(0.2) by taking h

dx 2'
method of fourth order.

(06 Marks)
,/\
9=tog,.l 

x 
lwithdx \Y/

c. i1 9L =2e* -y, y(0): 2,y(0.1):2.010, y(0.2) :2.040 and y(0.3):
dx

c.orrect to 4 decimal places using Adams-Bashforttr method.

OR
dv

Runge-Kutra method, to find y(0.8) with h : 0.4, given jf = r/* + v ,

b. Use modified Euler's method to compute y(20.2) and y(20.4) given that

y(20): 5 Taking h:0.2.

c. Apply Milne's predictor-corrector formulae to compute y(2.0) given + = 1+
dx2

x 0.0' 0.5 1.0 1.5

v 2.000 2.6360 3.5950 4.9680
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9 a. Using Runge-Kutta method, solve

,1. r . .r, 
,,

Module-5

18MAT31

(06 Marks)

)orect to fuui''decimal places, using initial conditions

y(0): 1, y'(0): 0 (07 Marks)

b. Derive Euler's equation in the standard ro* rlr, 9-*[9]= o (07 Marks)' N d* [ay'J
x2

rl of the functional i (u' * y' 2+ 2ye* ) dx
J .' J J

,::::,, 

ttal " t' 

^- 
.. ' 

'''

,.,:,.rrr r OR .,;_-,,.r

I0 a. Given the differential equatio , 2* = 4x*t ura the following table of initial values:' dx' dx

Compute;t(l,4) by applying Milne's Predictor-corrector formula. (07 Marks)

b. Prove that $eodesics of a plane surfaeo 
11e 

skaight 
, 

,07 Marks)

c. on what curves can the functidnal l{v''*12xy)dx,,,ilth y(0):0,,,y(1): 1 can be

i)

extremized? (06 Marks)

rrii -

....:::.

x 1 1.1 t.2 1.3

v 2 2.2156 2.4649 2.7s14

v' 2 2.3179 2.672s 2.0657
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