Important 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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\\\.\\ Py M\\QQF d Semester B.E. Degree Examiriiition, June/July 2023
“~=T¥ansform Calculus, Fourier Series and Numerical
Techniques

Time: 3 hrs. : Max. Marks: 100

#*

Note: Answer any FIVE full questions, choosing ONE full questi(im from each module.
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Module-1
Find the Laplace transform |

5t cos 2t +cos 3t |
T % ——— | (06 Marks)
Find the Laplace traﬁﬁorm of the triangular wave of period 2C given by
) B O<t<c
f(t) = (07 Marks)
2¢—t c<t<2e

Using convolution theorem find the inverse Laplace transform of
S ' '

He—— (07 Marks)
(s"+a")

OR ; ;
Express the function f{t).in terms of unit step function and hence find the Laplace transform
(sint O<t<m '

of f{t)=<sin2t r<t<2m ’ (06 Marks)

sin3t © t>2m
Find the inverse laplace transform - - 1 (07 Marks)
(s—1)(s—2)(s—3) |
Solve theiusing Laplace transform method |
YD) 4y (1) + 4y men y(0)=0 y'(0)=0 | (07 Marks)

Module-2 ‘
X “in 0<x<2n. Hence deduce that

Obtain the Fourier series of f(x) =

RPNy, A (06 Marks)
37 4
Obtain the half range cosing series for the function f(x) =2x -1 m 0 <x <1 (07 Marks)
Obtain the Fourier series of y upto the first harmonic for the following values:
Xx° 45 90s, 135 180 225 270 315 360
y 4.0 3.8 24 2.0 -1.5 0 2.6 34

(07 Marks)
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| OR
Obtain the Fourier series of f(x) =xcosx in the inf_{reryé{l ~n<x<m. (06 Marks)
Obtain  the ‘ sine  half  range Fourier.  series,  for  the function,
. 4 ‘
Z‘-Ig)i infgsxs -~
f(x)= ‘ 2 : Tl (07 Marks)
2K/, /
. (f——x) in—<x</
¢ 2

Obtain the constant term and the first three coefficients m the Fourier cosine series of y in
the following data : n
x[0]1]2 |3]4]5

y|4]|8|15|7]6]|2
(07 Marks)
Module-3
Find the complex Fourier transform of the function,
a2 —x? forlx|<a .
f(x)= a—x A .
0 for )Xl >a
Hence evaluate J(M}Is s (06 Marks)
B | o 5 ; 2 %
Find the Fouridr sine transform of e™ . 4 (07 Marks)
Find the z-transform of cosn® and sinnf. N ) (07 Marks)
OR
‘ : 4x a0<x<l1
Find the Fourier cosine transform of the function, f(x)=44-x l<x<4. (06 Marks)
i ‘ 0 X >4
. i i . 27%¢ 37
Find the inverse z-transform of ~ | (07 Marks)
by (z+2)(z—-4)
Solveby using z-transform.yy2 =4y, = 0 given that yp= 0 and y; = 2. (07 Marks)
S KModule-4
Classify the following partial differential equation CMRIT LIBRARY
A},Z ~2 : q]l 2 BIANGAL,ORE - 560037
D T84 08 1400 O 4.
ox~  Oxey Oy" 0Ox. 0Oy
2 ¢’ 2y &
i) ¥t (-y) S =0 “m<x<o, ~l<y<]
ox" ay £
[ N A2 2
5y (1 2 CG7u 5. 67U
11 4+ x7) +(5 +2x") —+(4+x") —=0
I ) o ( ot ( ) 5
i) (x4 1) Q—‘; Yz +2) 20+ x+3) T2 =g " (10 Marks)
ax Ox0y ay”
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Find the values of u(x, t) satisfying the parabolic equation —g;% = Z%and its boundary

conditions u(0, t) = 0 = u (4,t) and u(x, 0) = x(4
t=35.

- "x)k'by taking h = 1 find the value up to
' (10 Marks)

2

,,,,,,,,

Solve %ut—— -g——l—l-ln 0<x<5,t20 ngen that u(x, 0)=20u(0,t)=0 u(5 t) 100 compute U
X

for the time step h = 1 by crank Nlcholson method. (10 Marks)

2
4%{——subject to the condltlon u(O t)=0u@4 t)=

Solve the wave equation ?3?7

ui(x, 0) = 0 and u(x, 0) = K(4:-
i et

x) by taking h = 1, K =0.5.up to four steps. (10 Marks)
e 4

et

Module-5 b

5 9

2 A\ i
Given ZTZ—XZ%%—ny =1,y(0) =1, y’(0=
of order 4

0 evaluate y(0.1) using Runge-Kutta method

(06 Marks)

(07 Marks)

2 ~2ysinx)dx under. the conditions

(07 Marks)

CMRIT LIBRARY

BANGALQWE 560 037
2

d%y dy
—-——-—1 -2y——at 0.8 given that
3 yd a giv

y(0)=0, (0 2) 0.02, y(O 4) 0 0795, y(0.6) = 0.1762,
y'(0)= 0 """" ~¥'(0.2)=0.1996, . yu(,O 4)=0.3937, y'(0.6) = 0.5689. (06 Marks)
Showw];ha,t the geodesics ona plane are straight line. (07 Marks)

Which curve the ﬁmctional;?i*"[ (% —y* % 2xy)dx, y(0) = 0, y(n/2) = 0 be extremized.
w? ¢

W (07 Marks)
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