50, will be treated as malpractice.

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

USN 18MAT31
@
Third Semester B.E. Degree Examm tion, June/July 2023
Transform Calculus, Fourier. Se"es and Numerlcal
Techm ques
Time: 3 hrs. A 4 Max. Marks: 100
Note: Answer any FIVE full quest S, ehoosmg ONE full ques?%ﬁ from each module.
s » Module-1
1 Find L(M:—LSID?):@:W (06 Marks)

,,,,,

Express the function in ferms of unit step functlon andf hence find Laplace transform of

smt O<t< 72‘ W
S a M-S (07 Marks)
|cost % T

Solve y (t) + 4y'(t) + 3y(t) =¢', y(O) y (0) =1 by using Laplace transform method.

; 4 (07 Marks)
. o s+b
Find: (i) L (log( D (06 Marks)
+a)l
Find L % by (07 Marks)
(s"+a )
) a O<t<a
Given f(t)=<_
2a: a<t<?2a
> ¢
;;) (07 Marks)
(06 Marks)
(07 Marks)
(07 Marks)
R OR .
Find Fourier series for f(x) = ]x[ —-T<x<T. (06 Marks)
; : L 0 -2<x<0
Obtain Fourier series for f x)= . (07 Marks)
; I 0O<x<2
Find the Fourier$eries upto first harmonic from the following table:
X 1071]2 [3[4]5 .
y=f(x) 151762
X : (07 Marks)
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Module-3
a. Find Fourier transform of f(x), given:

1, |x|<1 sin xg’”m T
f(x)= and hence deduce that j =—dx=—. (06 Marks)
0, [x|>1 e 4 P
b. Find the Fourier cosine transform of %’% g&
4x 0O0<x<l
f(x)=44-x l<x<4 O @ (07 Marks)
0 x>4 gw%f%f ) y )
c. Solve u_,,+4u,,, +3u, = 3%‘%% w=0,u=1 usmg Z \transform (07 Marks)
{»%}( : 4
- OR .
% ﬁ T ?xsinmx
a. Find the Fourier sin tr’ﬁnsform ofe™ and hence evaluate j —dx. (06 Marks)
S, +X
e s g
b. Find Z-transform oﬁécosne and a" cosn0. C @ﬁ (07 Marks)
% 2 ]
c. Obtain t%?a%vgrse Z-transform of ——2—Z—f—BZ—— (07 Marks)
(z+ 2)(z -4)

% 7@? Ao
X% :‘V
wModule-4

a. Find the value of y at x = 0.1 and X =

series method. o g.«»
dy _y-
y

b. Compute y(0.1), gjgyet{-d—
N dx

method. o (07 Marks)

&N
c. Find the value of y at X =

y(0.1) Z2:010, y(0.2) = 2.04,3

y w1th initial conditions y(0) =

! w) 2.09 by usmgﬁﬂne s predictor and corrector method.
4 (07 Marks)

é:v - 14 ""m
V OR"*

Usmg modified Eggle;%% method, find the Value of y at x = 0.1, given gl =—xy’, y(0) =2
X

%

o @«i% (06 Marks)

2y, y(0) =0 m“‘% 0.1 taking h = 0.1, by using Runge-Kutta 4" order

&

(07 Marks)
c. Find the value y at x = (:8.given gL y* and
"t X
x (0] 02 | 04 0.6
y 10]0.0200.].0.0795 | 0.1762
By using Adalﬁ@i%ashforth predictor and corrector method. (07 Marks)
20f3
f’j\&\t | E
A

ﬁ”ﬁi@f’"y
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Module-5

‘ dzy dy 2 . s — 3;‘:% dy :
Solve —-=x —y? for x = 0.2 given x = @, %=1 and — =0 by using Runge-Kutta
dx? dx dx
method. L e (07 Marks)
Derive Euler’s equation in the standard f@%:% : ( (06 Marks)
X

(07 Marks)
by using M@ne’és method. (07 Marks)
Prove th%he shortest between two p&;nts inaplaneis a stralght line. (06 Marks)
Find tﬁ%“curve on which the func%@%“ﬁ j [x +y+ ()1 y(0)=1,y(1)=2. (07 Marks)

L, A

30f3




