50, will be treated as malpractice.

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

, appeal to evaluator and /or equations written eg, 42+8

2. Any revealing of identification

Important Note : 1. On completing your answers
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Time: 3 hrs.
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. "'4.jI_h:,iﬁij/glf;:Semester B.E./B.Tech. Degree Examination, Dec.2025/Jan.2026
“Transform Calculus Fourier Series and Numerical

Techniques

Max. Marks: 100

Note: Answer any FIVE full questions, choosing ONE full question from each module.

Module-1
Find the Laplace transform of
) [\/? - L) ii) t.Cosat (07 Marks)
Jt

Find the Laplace transform of the following rectifier f{t) = E sin wt, 0 <t < % having a

37 o
eriod —. (06 Marks)
PRt
Using convolution theorem, find the inverse Laplace transform of ———— (07 Marks)
(s" % a')’
OR
Cost, O<t<m
Using unit step function. Find the Laplace transform of f(t)=4 1, n<t<2m (07 Marks)
sint, t>21
: : 4s+5
Find the inverse Laplace transform ——————— (06 Marks)
(s+D°(s+2)

Solve y” +2y"—y -2y =0 given y(0) = y'(0) =0 and y"(0) = 6. Using Laplace transform.
(07 Marks)

Module-2

Obtain the Fourer series of f(x):—ﬂ—;—X in 0 < x < 2n. Hence deduce that

AT . gLl (07 Marks)
5 4
Find a Cosine half range series for f(x) = (x-l)z, 0<x<1 (06 Marks)
Obtain the constant term and the first cosine and sine terms in the Fourier series:
x° | 0|45 |90 | 135|180 (225|270 | 315
y |2(32]1]12] 0 172 1 32
(07 Marks)
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OR
Obtain the Fourier series expansion for the function f(x) =x —x*in (-t <x <7) (07 Marks)

Obtain the sine halfrange series of f(x)=1- [i] mo<x<n (06 Marks)
T

Obtain the constant term and the first two coetficient in the Fourier cosine series for y using
the following table

X012 |3(4]5
y|4[8[15|7|6|2
(07 Marks)
Module-3
: : 1 f <
Find the complex Fourier transform of f(x) = . ‘Xl .
0 for ]x} >0
Hence evaluate I pix dx (07 Marks)
X
0
Find the Fourier sine and cosine transform of f(x) =™, a >0 (06 Marks)
Find the Z-transform of sin (3n + 5) (07 Marks)
. OR
Find the Fourier cosine transform of the function
4x, O<x<l
f(x)=44-x, 1l<x<4 (07 Marks)
0 x>4
Find the inverse Z-transform of ———~
Ay (06 Marks)
Solve the difference equation yy-2 + 6yn+1 + 9y, = 2" with yg=y; = 0 using Z-transform.
(07 Marks)
Module-4 p—
Classify the following partial differential equation : C%i: s ORE. - 560 05
D u S, +du —u, + 220 b et
11) xzuxx+(l—y2)uw:0,—l<y<l
i) (I+xHu, +(5+2x)u, +(d+x)u, =0
iv)  y'u,-2yu, +u, —u, =8y (10 Marks)
ou . &

Solve the wave equation e :48x2 subject to u(0, t) = 0, u(4, t) = 0, u(x, 0) = 0 and

u(x, 0) = x(4 — x) by taking h =1, k = 0.5 upto four steps. (10 Marks)

20f3
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OR

Find the numerical solution of the parabolic equation 6;1; = 2@ when u(0, t) = 0 = u(4, t)
ox

and u(x, 0) = x(4 — x) by taking h = 1. Find the value upto t=5. (10 Marks)

Solve Laplaces equation u + uyy = 0 for the following square mesh with boundary values as
shown in the following Fig.Q.8(b).

0 1.1 e 19.71 (%4
U Us v
0 N — -
U u
0 “ -3 Ue, X
o—1{Uy 8y |
0 A
87 e L2.g 9
Fig.Q.8(b)
(10 Marks)
VModule-5
Use Runge-Kutta method to find y” - xy’ - y = 0 with the initial conditions y(0) = 1,
y'(0) = 0, compute y(0.2) and y'(0.2). (07 Marks)
b
Find the extremal of the functional I (xzy'2 o+ 2y° + 2xy)dx (06 Marks)
Derive Euler’s Equation. (07 Marks)
OR
Poo . d’y dy
Apply Milne’s method to compute y(0.4), given that 2:1_7 =4x + .
X %
x |1 1.1 1.2 1.3
y |2 ]2.2156|24649 | 2.7514
y' |2 }2.3178 | 2.6725 | 3.0657
(07 Marks)
Find the extremal of the functional f (y +x7y"?)dx (06 Marks)
X
Prove that shortest distance between two points in a plane ins a straight line. (07 Marks)

¥ %k %k ok ok
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