agonal cross lines on the remaining blank pages.

g your answers, compulsorily draw di

Important Note : 1. On completin,

=3

- 2. Any revealing of identific

0, will be treated as malpractice.

ation, appeal to evaluator and /or equations written eg, 42+8

USN‘.

Time: 3 hrs.
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Note Answer any FIVE full quest/t\oimosmg ONE full questton JSrom each module. .
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b.

C.
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K\/N
\\\E/Module-l - :;
Find the Laplace transform of :/ &
Sin2t O
t° e‘“cosh3t+5‘/\ — /\'v (06 Marks)
N \ % A \\ ‘\1

costf for O<t<m v

&
Express for m<t<2n 1n\tenns of unit step function and hence find its
A & for nn>2m /\%
Laplace transform P ki (07 Marks)
Usmg convolut1on theorem find the In\,erse Laplace transfofm,of % . (07 Marks) |
4N /‘g\? s°(s”+1) T
: ‘l' \,/
b Vs ‘OR
Find the inverse Laplace tfan?:form of
3s+2 é\)A% A 4
S R7 ; & (06 Marks)
T2, N
t Afor O<tsm oo e d
If f(t)y=4_ /0.7 and) it 27:) ft) themy’
‘—f sfor 7t<t<21t<\\ J »
B
1 T[S*) ~-‘,/ /\) ! ?,, i gkt
“show that 3] Lif(t —ta h| = 07 Marks
Jew)= ( /2&3 /;\ > ( )
Use Laplace transform to\sol y'+ 6y +6' 9y = 12¢ ¢° under the conditions
£
HO=y'(©0)=0. Y AL (07 Marks)
&’ G Y
rf”* 'S Modulé/Z
(N \%\ 4 {/\
[V o
e x @{ ) . )
=+~ in 0<x< %@%aQ,,Founer series expansion. (06 Marks)
’\/—‘\\N‘/ /
Obtain the Fourier series for the/function
/ ]
1+4—x 1n/\—b§é’<x<0
3 \/2 ,
1= 4—): it 0 LK < k|
/\<§\)<
/(' / R 2
hence deduce )" = 12 + 12 + Lz SR (07 Marks)
& © 3 5
Expand A£(X) = sin x  in Fourier half range cosine series over the interval (0, 7). (07 Marks)
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a. Find the Fourier series expansion of x?in —m< x< n\ (06 Marks)
Ry° T
b. Obtam the Fourier half range sine series for the funct/on I

. \/\/

f(x)=14 3 “ \ (07 Marks)

c.
x |0 [n3]|273] = ,41:/3,’51:/3 2 b bkl
fx)|79]72] 36 [05[.09 | 68 |79 Y 4 | B
Obtain the Fourier serlesd‘or f(x) upto the first harmomcx (07 Marks)
RS L5
J Module-3 ; \,‘”’
5 a. Find the Fourier trans\fo/rm of @
1 Xy Al
f(x)= in I “T and hence evaluate J-S} 0¥ dx (06 Marks)
0 nm\\ [’x|>1 ¥ X '
b. Find the“Fourler sine and cosine transform of f(x) =e™ fopa >0 and x> 0. (07 Marks)
) N . V\"(/ 3z° +z & (\\ / 4
i C. Obtain the inverse z-transform of ~——————A " © (07 Marks)
i g (5z-1)(5z+2)F \ T e
i Q Ay
%? | ,/\:/V \// OR o \) .\/,
6 a. Find the Fourler transform/of the function e '5 ¢/ - T
1-|x| fo ) Q)
f(x)= x| Y , hence evaluate I sin’ X4 (06 Marks)
i A 0 /£9£§/|Xl>l ,\;\/\ 0
Al Y N Y
i b. Find the Z-transform of (i) cos nG ¥(11) sin(nb) U<\/ (07 Marks)
\Q” ;;V \‘1) faly b vl bag
c. Solve/ Vun:a’ + 6ups + 9u, =2 \]w1tf1 U=uy=0 usmg/ Y -transform. 1 4 1R (07 Marks)
Y% QY ¢
4 \?,\/ Module-d
7 a./g’C‘l‘ass1fy the second ordc;ypamal dlfferentkal sequiations :
L /~(1) Wi+ 2055+ uyy\ @ (ii) (x\-Jv Dy — 2(X + 2)uyy + 3 + X)uyy =
\)
(i) yYPux+ uyyrl- u>2'/ uy +7= 0 4\( V) (1 + X + (5 + 2xD)uy + @+ xDug = O (10 Marks)
\p Ped

b. Solve the eILptlc equation Uy u,{ =0 [Laplace equation] for the followmg square mesh
with boundary values as sho\wn in Fig.Q7(b). Use Leibamann’s method for 1% iteration.

///’\i\\/ © I—SC © |ovo @DO

0'\\_\/(.§> N
\\/ |boo - lg‘,,bl
& W Ju_]ug |7 i
R T o i PO
4\ 4
Q> 97 1000 }
\;/-/ & Ry [Ug ug 500
- 4 b |opo spD 1O
i /v\// Fig.Q7(b) (10 Marks)
4 Ky
fib % 2 0f3
L) i
£ \\\‘ 7
N o
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8 a. Solve the wave equation o)
2 2 . ©
9U _ 42 subject to u(0, t) = u@d, t) = q,\ﬁ“‘/—(x 0)=0 and u(x, 0) = x(4 —x) by
ot ox 'V c\/ét
taking step length in x, h=1. Sa ® ,(j‘ (10 Marks)
-& [\J/ )\»

,\\

b Solve u;=uy subject to the conditions \LI(O t)y=u(l,t)=0, ux, 0)% /s sm(nx) 0<t< 01 !

by taking h = 0.2, by applying Bendr&JSbhemldt explicit formula hence find

(i) u(0.2,0.04) (ii) u(O 6 6) /\/,\J{ (10 Marks)
, (% . Module-5 Y
9 a. By fourth order Runge-Kutta method solve “
d 3 d \, ’\ / &/ )
= S % _y 2 R\ for x =02 correct/td\fOur decimal places using the initial
dx dx/) "% > 4
» Z\dy -
conditions y = l,rcmdNT =0,whenx=0. A (06 Marks)
) dx Ve ‘
l? i ‘Derlve Euler 'S, equatlon in the standard for\ﬁ%\/?
i “ e !((i v‘f ] R v 4
" ) - (07 Marks)
’> 4 2 4

c. Show that the equation of the curve Jommg the pomts\(()‘“’l) and (1, 2) fo/r whlch

,-\\'\ 2
I= _[1/1 +(y")? dx is extremhm isa stralght llne V/ ‘ /}/ (07 Marks)
‘ | N i “ r/t/\) _ <,:\ .
' 1 v & \\\[ /\l\ . i
i / ) OR \J /A W7 {oh

v

10 a. Apply Milne’ S/method to find y(0.4) : ﬁ%hthe Y +xy' +y=0) ;nd initial values as y(0) = 1,
y(0.1)=0.995, ¥(0.2)=0.9801, \y(()\3) 0.956, (0) 0, y'(0.1)=-0.0995,

¥'(02)=~0. {96, y(0.3) = ~02867. Q) (07 Marks)
AR, A A& "Q 2
b. Prove that’geodesms ona plans:[are straight line. , 24 (06 Marks)
> //(’\\\\ 4 4 )
- 4 & F‘II‘/Q\" ; n,\)

,\

Cop Fmd the curve on whlch the functional 4 Wj Ty —y +2xy] dx With y(0) = y(n/2) = 0

- (07 Marks) .
VY )
A ‘
//\ W2 ;
| V\ “* * ok k ok
!
&
£
U 4
Ve 4
O a\/
v
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