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

21MAT31

Time: 3 hrs.
Note: Answer any FIVE full questiaﬁé%

Transform Calculus, Fourler@sﬁrles and Numerlcal

Techg}ﬁd&%es Ay

. " Max. Marks: 100

choosing ONE full questton from each module.

Module-1
Find the Laplace transform of

2t 2sin3t
te™ = : ; (06 Marks)
~ N: 0 <t<y P 4
Given that f(t) = {@@E of st %j%@“
(07 Marks)

rm of the following function :

(07 Marks)

transform.
1@;@%@ <t<l

flt)= ‘ t 1<t<2 (07 Marks)
tz t>2. { ﬂ@@;i
~ ‘Solve the following intial value problem byusﬁg Laplace transform :
o 7
9—71 +4 4y +4y y(0) =0, y'(0)=0¢ (07 Marks)
dt” dt ’ '
" Module-2
Obtain Fourier series of f(x) = "~ % in 0 < x <2 Hence deduce that
111 Sy
l—— 4+ ——— 4o me =—% (06 Marks)
3 5 7 M4
Find a cosine Fouvg@ﬁgr series for f(ix)=(x - 1), 0<x < 1. (07 Marks)
Obtain the Foura@%@?ﬁes of y upto the First harmonic for the following values.
T 1x° | 45190 | 135|180 | 225 | 270 | 315|360
y |40(38(24(20|-15| 0 |28]|34
(07 Marks)
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OR
Obtain Fourier series for

nx in 0<x<1
f(x)= . : (06 Marks)
n(2-x) in 1<x<2 o ¥
Obtain the sine half range series for the flmét%ti% %
f(x)=1- [ )m 0<x<m. N Cow (07 Marks)
T

2441278 |27.54 220
(07 Marks)

MQM S

. Find Fourier tz@;gsform of f(x) and hence find the value of

& (06 Marks)

J‘xsmm\ dx, m>0- & (07 Marks)

o 1+ x2 e By

Solve by using Z-Transforfns U+ 2Un 4l {07 Marks)

(06 Marks)

. “Obtam the Z-transform of g@sn 0 and Sm%p éw«%‘ (07 Marks)
.%,Gompute the 1nve§§%@%ransfom of 7 +“§Qz . (07 Marks)

o, (5z# D(5z+2)

Classity thé% 'fqﬂliowmg partial dlfferéﬁtlal equations :

i) x*u, +(0-y )uyy =0, LT 0 <X <, -l<yx<l

i) (1+x%)u, {5 +2x” )qﬁ+(4+x Ju, =0

i) (x+Duy, —2(x+2}u +(x+3)u,, =0. (10 Marks)

Solve u; = Uy subjcct to the conditions u(0, t) = 0 = u(l, t) and u(x, 0) = sin(nx) by taking

h=0.2 for5 16\7ﬁlb Further write down the followmg values from the table

1) u(0.2, 0.04)

11) u(0. 4 0. 08)

i R, (10 Marks)
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OR

Solve the elhptlc equatlon Uxx + Uyy = 0 for the follow1ng,$quare Mesh with boundary values
-

Flg Q8(a) = (10 Marks)
*Votal points given u(O t) 0= u(5, t), u(x, 0) = 0 and
<x<

Solve 25ux = ux at th

by taking h = l'w@@mpute ux,t)for0<t<1. (10 Marks)

Given y" %

.conditions y(0) =@,’(0) = () compute y(0.2) using
fourth order Runge Kutta method?* o 4

(06 Marks)

Derive the Euler’s equation. (07 Marks)
Find the extremal of the fu»%ctlonal

j (y? +y'? +2ye" ax. Avad (07 Marks)
Obtain the so;kutxon of the equatlon

L""i}i“ ”

(06 Marks)

. (07 Marks)
Prove that the shortest dlstance between two points in a plane is straight line. (07 Marks)

* %k 3k %k ¥
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