Important Note : 1. On completing your answers, compulsorily draw diagonal cross lines on the remaining blank pages.
2. Any revealing of identification, appeal to evaluator and /or equations written eg, 42+8

50, will be treated as malpractice.

USN 21MAT31
Third Semester B.E. Degree Exammatlon, Jan./Feb. 2023
Transform Calculus, Fourler%Serles and Numerlcal

Techn%%ques o
Time: 3 hrs.

2 2sin3t
te” — . . (06 Marks)
Given that f(t) =< e
T h<t<a
where ﬂt g a) f(t) show that L{f(t)} —E;— tan h(as) (07 Marks)

Using convolutlon theorem obtain the inverse. Laplace tranSform of the following function :
I %

_ (07 Marks)
(s—1)(s* +1)
Find the inverse Laplacé:vtransform of :
s+5
(06 Marks)

s2—6s+13 &%“W fy
Express the folwﬁ?/mg function mte§ Wf unit step functxon and hence find their Laplace
transform. ~

iy
L0<t<l

dt,” 1<t<2 (07 Marks)

(07 Marks)

(06 Marks)

Find a cosine Fourler series for fx)=x-17%0<x<1. (07 Marks)

Obtain the Foun%?é%es of y upto the First harmonic for the following values.

| " [x° [45]90 [ 135] 180 225 [270 315360
y [40/38|24|20|-15| 0 |28 34

(07 Marks)
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OR
Obtain Fourier series for

X in 0<x<1
f(x)= (06 Marks)
{n(2 X) in1<x<2’ ¥
Obtain the sine half range series for the funé%xon*«*
f(x)=1- ( )m 0<x<m. 'ﬁ’\i‘% (07 Marks)
T

The following values of y and x ar%y
74

X QQW ‘52 4 6 g8 | 10
y 418212441278 275220 9.0
) s, (07 Marks)
F'e «i\%’}” .
PN

Module-3

&

If f(x)= fy, . Find Fourier tz%}gﬂform of f(x) and hence find the value of
O, ) “"**K |2 1 N»«y
o ,,g@ . ] sy
I XCOSX. @??ﬁx‘ dx. Y 4 (06 Marks)
0 3 W %@m s &%“‘w%
Find fff% ourier sine transform oiﬁ@f) ¢ * and hence evaluate
j‘ xsmmx dx, w0 4 \ (07 Marks)
o 1+x? ez :
Solve by using Z-Transforlns Upa +2Upn F U =n with Up= O U1 (07 Marks)
— o
Obtain the Fouwg} cosine transform% th%yfunctlon < ¢
4x,"" 0<x<l e —
f(X)—‘,WX l<x<4 ”@% (06 Marks)
“Po, x>4 4 ¢
b. thé"*’m the Z-transform 6fCosn 6 and Sinn: ew% (07 Marks)
m“ o )
¢..»Compute the i mve%c ‘Z4ransform of -——3———%%%—22—— : (07 Marks)
P % (SZ«,ﬂ 1)(5z+2)
W«Module%
Class1fy the %Mowmg partial differential equations :
1) xu +(1- y)u =0, %;oo<x<oo—l<y<l
4’%&%*’»&
i) 1+x%)u,, +{5+2x@%%4(4+x)un_0
i) (x+Du,, —2(x+ 2W)u +(x+3)u,, =0. (10 Marks)

Solve u; = ux sqby&; to the conditions u(0, t) = 0 = u(l, t) and u(x, 0) = sin(nx) by taking
h=0.2 for5 IW «Further write down the following values from the table

i) u(0.2, 0.04)

11) u(0. 4 0.08) . ‘

iii) u(0.6m:0.06). (10 Marks)
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8 a. Solve the elliptic equation ux + uyy = 0 for the followmg;Square Mesh with boundary values
as shown. Find the iterative values of ui(1 to 9) to iﬁ% nnearest integer.

10

(10 Marks)
(10 Marks)
i’ t&wf{& @
A e Module-5
Given y’ —Xxy' —y = 0 with the n&i&%ccndmons y(0) = ,g,%y (0) = 0 compute y(0.2) using
fourtﬁ@f’)rder Runge — Kutta meth 0d (06 Marks)
Derive the Euler’s equation. - (07 Marks)
Find the extremal of the functional.
R‘ﬁ;&m
J‘ (y* +y'? +2ye* )dx %@‘@W (07 Marks)
" o
Obtain the sq;utlon of the equat1on ed—z 4x +— i Mx computing the value of y(1.4) by
» X X
applylggWﬂne s method usm%fol%wmg data :
Wf 1 1.1 13

2 | 22156:12:4649 | 2.7514
2 | 23178\/2.6725 | 3.0657

T (06 Marks)
$

R Y
%

%

% ,

Find the curve%@n *which the functiéﬁal J‘[[y']2 +12xy]dx with y(0) = 0 and y(1) = 1 can be

e ~%§ 0
determmed (07 Marks)
Prove that the shortest dxstam;e between two points in a plane is straight line. (07 Marks)
% %k %k Xk %k
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