21MAT31

"d Semester B.E. Degree Examination, Jan./Feb. 2023
/éform Calculus, Fourier.Series and Numerical
Techniques

Time: 3 hrs. @ Max. Marks: 100
Note: Answer any FIVE full questioné},,_chbosing ONE full question from each module.

1 a. Find the Laplace transform o f:,

50, will be treated as malpractice.

- | Sl:l 3t e (06 Marks)
“m > | el
b. Given that f(t) = WE v O<t<¥)
4 HE, 2 & t <a
" weivere Kt +a:)= f(t) show that L{f(t)} = _];—:taﬂ h(%is‘)- (07 Marks)

¢. Using convelution theorem obtain the inverse. Laplace transform of the following function :

m . o & (07 Marks)

{ OR =
2 a. Find the inverse Laplace transform of: 5 FS
S+5 _ ¢ (37 e
e - . @ { . (06 Marks)
$°=6s+13 % A
b. Express the following function intg;'n;s"éf unit step function and hence find their Laplace
transform. - et A
L20<t<l Iy
f()=Jt; 1<t<2 ~ P = (07 Marks)
2 t>2. = '

¢. <Solve the following inti;zl value problem by smg Laplace transform :

dey =

I 4%{_ +4y £3(0) =0, y(0)=0¢ (07 Marks)
) “Module-2

2 in 0 < x < 27. Hence deduce that

3 a. Obtain Fourier series of f(x) =

2. Any revealing of identification, appeal to evaluator and /or equations written eg, 42+8

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

l—l+l—l+ ------ =£ (06 Marks)
3 5 7 4
. Find a cosine Fourier series for f(x) = (x — 1Y, 0€%< 1. (07 Marks)
c. Obtain the Fourier series of y upto the First harmonic for the following values.
= [x° [ 4590 | 135 | 180 | 225 [270 [ 315 | 360
y |40(38(24 |20 |-15] 0 [28 |34
(07 Marks)
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a.

b.

P

o
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OR
Obtain Fourier series for

X in 0<x<1
f(x)= :
n(2-x) inl1<x<2

Obtain the sine half range series for the ﬁméhon“

f(x)=1- ( Jm 0<x<m.
.4

(06 Marks)

(07 Marks)

If f(x)= {1 Find Fourier %@m of f(x) and hence find the value of
chosx-*—“sfn ;d . @ (06 Marks)

Find*?‘;;ﬁérF ourier sine transform off(xm;w«—w e *land hence pﬁfﬁ;te

[=o]

J'XSlnde x, m>0- (07 Marks)
o 1+ x2
Solve by using Z- TransMs U,n+ 2Un i P (07 Marks)
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" Iex<l
£{x) l<x<4 (06 Marks)
x>4 &=
thaln the Z-transform nf’@sn 0 and Sin nﬁ:«m (07 Marks)
C%mpute the i inverse “@"transfonn of ﬂ (07 Marks)
% (Sz D(5z+2)
Module 4

ClaSSIfy the”“fe}lomng partial differentxal equations :

i) x*u +(1- y)u —0 _oo<x<oo—1<y<l

i) 1+xHu,, +(5+2x@u +(4+x )u =0

ii1) (x+1u,, —2(x+2)u +(x+3)uy, (10 Marks)

Solve u; = Uy Sl}b;!ﬁ% to the conditions u(O, t) = 0 = u(l, t) and u(x, 0) = sin(nx) by taking
h=0.2 for 5 levels. Further write down the following values from the table

) u(0.2,0.04) =

i) u(0.4, 0. 08)

1i1) u(O Gm"() :06). (10 Marks)
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8 a. Solve the elliptic equation uy + uyy = 0 for the followjngasquare Mesh with boundary values
as shown. Find the iterative values ofu;(1 to 9) to Qgiimearest integer.

”%h

1}%‘% ¥ Flg Q8(a) L (10 Marks)
b. Solve 25uy =uy at__EheprVOtal points given u(0, t) :ﬁ“— u(5, t), ufx, 0) =0 and
20 O<x<l
u(x,0)= {5(5 _X;c»)% 1“<: & by taking h = lmpute u(x,t) for0<t<1. (10 Marks)
? %_%_
odule-5

9 a. Given y’ “3’xy’ y = 0 with the mf’@ondmons y(0) = I5%y/(0) = 0 compute y(0.2) using
fourth order Runge — Kutta methog~ ’%3?, (06 Marks)

~ b. Derive the Euler’s equation. (07 Marks)
c. Find the extremal of the ﬁ.%}quonal
_f(y +y 2 4 2ye*)dx. "w * A o (07 Marks)
Xy & “hQ gr
,ewég = - j
Cy -éagg

- ?

10 a. Obtain thc sqlutlon of the equahm%ﬂ«ﬁd—— 4x +~g;g“by\computmg the value of y(1.4) by

&
‘i

1 1.1 . 1.3
2 | 2.215652:4649 | 2.7514
: 2 23842 3.0657
‘..k_."-" o (06 Marks)
B, % f
b. Find the curvgggn”whlch the ﬁmc;@@ _[[[y] +12xy]dx with y(0) = 0 and y(1) = 1 can be
- L )
detcrmmed (07 Marks)
¢. Prove that thc shortcst dlSta%CC Eetween two points in a plane is straight line. (07 Marks)
3“%#; ;;;
o ¥ ¥k % Kk Xk
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