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
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f’I}urd Semester B.E. Degree Exa
l"aﬁsform Calculus, Fourle

Module-1 ¢

Evaluate (i) L{395§i;5§§5} (i) L e™'s
t, (O<t<a

2a § qa<t<2a

Hﬂ0={

Solve by usmg Laplace Transforms

d’y +4d ‘+4y=e",y(0)=0, ’(0) 0
i at y=e',y y

OR

Evaluate L —4£+—5—
(s+ 1) (s+2)

Find L"'((——S—)—) by using convolutlon theorem.
+a (

fsint, 0<t<m {

Express (t) =1¢sin2t, w<t< 27‘C
Ay sin3t, t>27t -
in terms of unit step functlon and hence ﬁnd 1ts Laplace Transform.

Module—2 d

Obtaln fourier series for the function f(x) =[X| in (-m, )

18MAT31

(06 Marks)

} , ft+2a)=1(t): tl}:gn show that L(f(t)) = Lz tanh(%s-J
; s

(07 Marks)

(07 Marks)

(06 Marks)

(07 Marks)

(07 Marks)

(06 Marks)

Expand f(x) = ( v )’ asaF ouqerus\e'nes in the interval (0, 2r) and hence deduce that

w1 qu”l
2T 2% 2 .
Express y as a Fourier serles upto the second harmonic given :

‘x:37 0 | 60 [ 120 | 180 | 240 | 300
AY: 4 | 3|2 4 5 6

) OR
Find the Half Range sine series of x — x* in the mterval 0, )
Obtam founer expansion of the function f{x) = 2x - x* in the interval (0, 3).

"Ez 4

1of3

o O\
~WATTIT | 4 Y
CMiil: LigHAR

BANGALORE - 560 037

(07 Marks)

(07 Marks)

(06 Marks)
(07 Marks)



18MAT31

Obtain the Fourier expansion of y upto the first harmonic: giuen :
X 0 1 2 3 o4 5
y 9 |18 | 24 | 28%" 26 20

CR™ (07 Marks)
Module—3
l, |x|<a
If f(x) = x| , find, the Fourler transform of f(x) and hence find the
X[>a ‘g \aﬁ%
’ TV (06 Marks)
Find the mﬁmte Fourier cosme transform of e ¢ (07 Marks)
Solve using z-transform yn+2 =4y, =0 given that yo = 0 Y11= (07 Marks)
N 3
OR |
Find the founer sme transfonn of f(x) = ¢ and“'
hence evaluate .[ dx m> 0. (06 Marks)
lex” . CMRIT LIBRARY
Obtain the z-transform of cosnb and sm no. BANGALORE - 560 ud? (07 Marks)
Find the\inverse z-transform of ~ %
47> -2z W/
(07 Marks)

z' —52° +8z—4

Solve 3—1 =x*+ y y(l) = 1 using Taylor 5, series method cons1dermg up to fourth degree
terms and find y(l 1) Y i i (06 Marks)
Given %—3x+5, y(0) =1 contpute y(0.2) by takmg h = 0.2 using Runge — Kutta
method 6f' fourth order. A N 4 3 (07 Marks)

If :y-Ze -y, YO0 =2 y(O 1) = 2.010, y(02) = 2.040 and y(0.3) = 2.090, find y(0.4)

’ «correct to 4 decimal places usmg Adams-Bashforth method. (07 Marks)
4 7 OR e
Use fourth order Runge-Kutta method to find y(0.8) with h = 0.4, given ?—:,/x+y )
, X
y(0.4)=0. 41 f Rt (06 Marks)

Use modlﬁed Euler ] method to compute y(20.2) and y(20.4) given that ? = logw(i] with
A 4 X y

y(20)=5 Takingh= 0 2 (07 Marks)
Apply Milne’s pgedictor—conector formulae to compute y(2.0) given % = ig—y with

0.0 0.5 1.0 1.5
2.000 2.6360 3.5950 4.9680

(07 Marks)

20f3
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Module-5
Using Runge-Kutta method, solve
2
g—— x(i}:) , for x = 0.2, correct to four, decimal places, using initial conditions
X N Y
y(0)=1,y'(0)=0 e Al (07Marky)
. , L L8 of dfeof & )
Derive Euler’s equation in the standard formviz, ———| — |=0 (07 Marks)
{ a; ay ) dx ay, 4
Find the extremal of the functlonal I (y +y 2+2ye")dx  / X (06 Marks)
<Yy * 5
’ OR
d’y dy
Given the dlﬂ'erentlal equatlon 2d— =4x+ ™ and the following table of initial values:
« X X »
| X 1 1.1 ,rf 1 2 13 CMRIT LIBRAR
y' 2 | 2 3 178 2 6725 2 0657
Compute: y(l 4) by applying Milne’s Predictor-corrector formula. (07 Marks)
Prove that geodesics of a plane surface are straight lines. ¢ % (07 Marks)

On what curves can the functlonal _[(y' 2+12xy)dx w1th y(0) = 0 y(l) 1 can be

extremized? Ay Sy fy, > v (06 Marks)

£ (:“ &
* %k *,*R"i R
d o

30f3



