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Third Semester B.E. Degree Examinationr)n ec.2024/ J an.2025
Transform Galculus, Fourier $eribs and Numerical

Techniques

Time: 3 hrs.
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.'.'""i 'Max. Marks: 100

Note: Answer any FIVE full questions, choosing ONE full quesJiop'from each module.
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2 a Findrr{tr**:ri

.lt

b. Aperiodic tunction ofperiod + "defined 
by,,f(t)= { 

rsin''',r' "' ?n (07 Marks).o [ 9, -la1a''
c. Solve : y'-y'-2y=Q ;given y(0) = O'aita y'(0)=6 by Laplace transformation method.

(07 Marks)

Module-L

OR

Module-2

b.ApplyconvoIutiontheoremtoevaluate',{'-+^}
,L(s'+ l)(s' + 9)J

'fsint, 0<t<n
c. Using unit step ftrnction, find the Laplaies transform of, f(t) =']sin 2t, n < t < 2n .

['sin 3t' t> 2n 
(07 Marks)

Obtain the Fourier Series for the function, f(x) = x', 0 <x <2n.
Find the Fourier series of (x),

l-n- -n<x<0
Where f(x) = i

lx, 0<x<n
Express (*) = xaS a half-range gosure series in 0 < x<2.

'oR' fnx- 0<x<1
Obtain Fourier series for the function, f(x) = 

t",i _.r, ,=*=,
Find the Fourier half-range cosine series of the function f (x) = (x + 1), in (0, 1). (06 Marks)

he first,harmonic of the Fourier series of (x) given in the following table :oI tne iourler
x 0 1t

J

2n

J

lt .4n
a
J

5n

J

2n

v 1.0 1.4 1.9 1.7 1.5 t.2 1.0.
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Module-3 
,:

Find the z-transform of, 3n - +rin[T)* su '\.4i

compute the inverse z - transform or, ffi\r,,,
lt I

Find the Fourier transform of, f(x) = ] ^' l-l': , Hence evaluate"^' - \--l 
l0' l'l '1

three modifications.

Using $[{ourth order Runge;Kgtta method, solvp the IVP

Givenithat Y(0.+) = t. '" "

jll " 6.
"ox
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four places of

OR

6a.
b.

c.

7a.

ga.

b.

c.

Find the Fourier sine transform of elo.

222 +52+14 i
f f U(z) =-<r,_y , evaluate uz ono us-

Using the z-transforrq solve uq*; + 4uo*, + 3un = 3n , uo 1,,0, u1 = 1'

Module-4
Find by Taylor's serleg-1nettrod thJvahe of y at x = 0.1 and x:0.2 to

decimals fron!
dY - *ry - l. v(0) = l. (06 Marks)

dx
i'ppfy R,page:Kutta fourth order methQd'to find an approximate value of y when x: 0'2'

,dvg*.1 #=x*y,y(0):1. 
,*lu (oTMarks)

If + =2e* -y, y(0) = 2, y(0.1) = 2.010, y(0.2) = 2.04and y(0.3) = 2.09,find v(0.4) by
dx

emptoying the Milne'spr.esibtor-corrector formUld' use corrector funiirrla twice. (07 Marks)

i.il.oB
Using modifredqE\iler's method, ,:r* the IVP !I = * *lfi;'V{O) : I at x: 0.2, perform

(06 Marks)

dY = I 
at the point x: 0.5.

dx x+y

Given3"+=x2(1+v), yI[)'= 1, v(l.1) =
;,rflI.4) by

g a. Using Rltnge'Kutta method of fourth order

2 of3

d2v (ov)' 2

# = -[fr.] -v2'with 1r(0) 
: 1' v'(0) = 0 at x = 0'2'

af a(ar) ^b. Derive Euler's equation in the standard form, i:- . I : l= 0 ''-r---'-'. ' q d*(ry'J
li.. .

,, (07 Marks)

(07 Marks)

solve the differential equation,

(06 Marks)

.4

(07 Marks)



18MAT31

(07 Marks)

(06 Markg)
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that y(0) = 0,

(07 Marks)

c.

10 a.

,(
rye

fdfr Y

Prove that the geodesics on% ffine are straight line- , db.

c. glven
0. {̂*k€f

dt-
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- ",-. 
=1" q - r\*qq*.! fu" ,{m'+'s,ry" ^(s;. d
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