JImportant Note : 1. On completing your answers, compulsorily draw diagonal cross lines on the remaining blank pages.

50, will be treated as malpractice.

2. Any revealing of identification, appeal to evaluator and /or equations written eg, 42+8
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Third Semester B.E. Degree Examination, Dec.2023/Jan.2024

Transform Calculus Fourier Series & NumericalTechniques

Time: 3 hrs. Max. Marks: 100

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

Module-1 )
& at L;««lubtfiw

Find the Laplace transform of, (i) €' sin 5t.cos3t (i) E»—-t-fi— . (06 Marks)

& ¢ . for0<t <=
If a periodic function.of period ‘a’ is defined~ by ()= { . 2 then show

E: for2<t<a

2
E as

that L{f(t)} = . tanh(Zj : (07 Marks)

S

Using convolution theorem find the inverse Laplace transform of ——————
b (s+2)(s"+9)

(07 Marks)

cost for0<t<n

Express the function f(t

cos 3t t >"

find its Laplace transform. B % (07 Marks)

2
; , —6s+
Find the inverse laplace transform of — 28 - S¥3 ; (06 Marks)
5 —65 +1ls—6

Solve the differential equation %% + 4%{- +4y=¢' with y(0) = y'(0) =0 by using Laplace

transform. ; (07 Marks)
(06 Marks)

(07 Marks)

4 1. 3 3 5 5 7
Express y as a Fourier series up to second harmonics for the following data :

|0 = 2_7t T ﬂr_ _SE 2n
3 3 3 3
y: [ 1]14]19117]15]1.2]10

(07 Marks)
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OR 4
Obtain the Fourier series expansion for the function, f(x) = 2x — x> in (0, 2). (06 Marks)

& |77 X for0<x<—
Find the half range sine series for the function, f (x) = <

(07 Marks)

3 1

x—— for—<x<l1
4 2

The following table gives the variation of perlodlc current over period :
t sec : 0 T | T | T 2T..q ST T :
6 3 2 6

A (amp): | 1.98 | 1.30 | 1.05 | 1.30 | —0.88 -0.25 | 198
Show that there is a direct current part of 0.75 amp in the variable current and obtain the
amplitude of the first harmonic. (07 Marks)

Module-3

1—X2

Find the Fourier transform of the function f(&)g
: *m*'“% 0 for IXI >

L -
S

for‘xlsl
. Hence evaluate

4

2(xcosx —sinx) |
I(——ﬂ%)gx (06 Marks)
A | x  if0<x<l
Find the Fourler sine and cosine transform of f(x)=42-x ifl<x<2. (07 Marks)
0 otherwise
(07 Marks)
(06 Marks)
(07 Marks)

" '6u +9%u, = zmmw;th up = u; = 0 using z-transform.

y oY (07 Marks)

n+l

Module-4
Classify the following partial differential equations :
2 2 2
Q) 81f+4 0°u +461f 8u+ ou
ox* OX0y Gy“ ox oy

o

(ii) ng-;%
(iii) (l+x)5x—+(5 +2x %};— (4+ ) =0.

62
(x+ 3)5;‘12- =0. (10 Marks)

(v) (x+ 1)&2- - M2(xﬁ;+ 2) :xay +

Evaluate the values at the mesh points for the equation u, =16u,, taking h = 1 upto

t = 1.25. ’ghe boundary conditions are u(0, t) = u(5, t) = 0 and the initial conditions are
u(x, 0) = x“(5 - x) and u(x, 0) = 0. * (10 Marks) -
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OR
Lo

Using Schmidt two-level formula to solve the equatlon ‘%;— o under the conditions,

G  u0,H=ul,)=0 £>0

(i) u(x,0)=sinm, 0<x<I1by takm h?— 2 and —é— co. (10 Marks)

: ; T 62u o*u o, .
Solve the two-dimensional Laplace equatlon é——2+ 57 =0 at the mterlor mesh points of
) GG

the square region and the values of u at the mesh points on the foundary are shown in
Fig.Q8 (b).
1000 1000 1000 1000

2000 R 500
4 = |*
. 1000
; 0o 0
Fig. Q8 (b) e

Module-5
Using Runge-Kutta method of 4™ order to solve the differential equation
2
—3——-+2x 2}] 4y =0 w1fh y(0) = 0.2 and y (0) 0.5 for x = 0.1: Correct to four decimal
% X :
places. e
State and prove Euler s equation.

S "f

(07 Marks)
(07 Marks)

. # ‘w % s k
Find the extremﬁl of the «mnctiobn%fﬂ:j(yz ~y?= %y*%’m x)dx under the end conditions

P 0 Al

T

y(0) = 0> y(%) =0 Y (06 Marks)

OR
. . 3 . dzy dy
.. Apply Milne’s ‘method to compute y(0.3). Given that a—;:l—2ya— and y(0)=0,

X X

$(0.2)=0.025; . | y(O 4)=0. 0795 $(0.6)=0.1762,  y'(0)=0,  »'(0.2)=0.19%6,
(0.4) = o%ﬁh (0.6)=0.5689 (07 Marks)
Prove that the shortest dlstance between two points in a plane is a straight line. (07 Marks)

Find the extremal of tlf%@fuﬁctlonal I= I y’+y'? +2ye* )dx (06 Marks)

Xy

* %k k k%
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