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Mgdule-1

1 a. Find the Laplace Transform of f 4t I5 )' .

["'' )
b. The square wave function f(t) with period 2a is defined by,

f(t):t;0<t<a
:Za-t; a<t<Za

Find L[(t)].

c. Evaluate t'[rrgrtl uy upprying convolution theorem.

L\s +a / l

a. Find inverse Laplace transform

b. Express the following function

OR

2s2 -6s+5
s3 -6s2 +l ls-6
in terms of unit step function and hence find

transform.
f(t)=1;0<t<1

= t; 1 <t<2
=t2; t>2.

c. Applying Laplace transform, solve the differential equation,

y'(t) + 4y'(t) + 4y(t) = e-I,
Subject to the condition y(0): y'(0) : 0.

OR
4 a. Findthe Fourierseries off(x) :2-x; 0<x<4

x-6;4<x<8
b. Obtain the half range sine series of the function, f(x) = x' over (0, n).

I of3

' Module-2
a. Obtain the Fourier series of f(x)=12 over the interval [-r,*], hence deduce that

nzl111
o=?- ^ +7-T +.........+@. (06 Marks)

b. Obtain the half range sine series of the function, f(x) = x in the interval (0,2). (07 Marks)

c. Obtain the constant term and co'efficient of first cosine and sine terms in the expansion of y
from the following table :
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Transform Galculus, Fourier Series & Numerica! Techniques

Time:3 hrs. Max. Marks: 100

Note: Answer any FIVE full questions, choosing ONE full question from each module.

x 0' 60' 120" 180" 240" 300" 360'

v 7.9 11 3.6 0.5 0.9 6.8 7.9



lr1 dt, n

x 0 I 2 3 4 5

v 9 18 24 28 26 20
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c. Obtain do, dt,br in the Fourier expansion of y using harmonjffilysis for the data given,

,.qtt
Module-3 fi;.

5 a. Find the Fourier sine and cosine trunffi-, u.r ftq5.-o' ; cr > 0.

fir" (07 Marks)

sforms of ffi$ e-"* ; cr > 0. (06 Marks)

222 +3h,.b. obtain the inverse z-transform 
"f, #ffi -.S (07 Marks)

c' 
i$i:,i"fi':'"'*"'*rmon nb, &'=o:rxr>a i\P fl
whereais*veconstant. {L , o (07Mark$

a. Find the comprex u"r*,Sll..n 
oR -S

f(x) = I for lxl'l;"P*srurur 
ofthe tunctiorq{}

=o forr,.r#t_ ,An
Hence a"aucboetu*iuut" Jla*. '* " (06 Marks)

41efo,tr-".'b rvarunrhz{1r,.,,,(#i] S. ,{P , 
' (,7Marks)

c. Solve the difference equat 
_iqn, ry.-l*6y.*, +9V. -#ffi$ffl, yo = yr =ffibg Z-Transform.

a. classiffthe fouowin*rf;t,*,"HffiP-. * ,'%" 
(0?'\ra4i51

(D #. $.^#-**'flio' 6r-
;,,, :,ffi:,',#p.*, -lffit:
(iii)" 

"''i, 

*.')#. (ffi + (4+ *\ff"* o

***0, r..uffi)#i.tgffi=o (roNrarks)

N
b.jrira the numeri"ffiY,roo of the pepf,ot. equation *=2$, using Schmidt formula.

Given ",r4#",0,, 
:.:@s;: 

.r or,*fl', r,: flr,a the varues 

H"J,;r,

a. Solve uxx +uyy = 0 in,ffi*tg square region with the boundary conditions as indicated

in the Fig. Q8 (a). tS (10 Marks)

0

0
Fie. Q8 (a)
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b. Solve numerically u**=0.0625u,,, subject to the''Wilditions u(0, t):0: u(5, t),

u(x, 0): *'(* - 5) and u,(x,0) = 0 by taking rr :J-&td-& t < t. (10 Marks)

"-*=S'n ^.
use Runge-Kutta method to find v{o.r@,: equation, # .F= 0 . Given that

y=1, y'=0 whenx=0. 
-U d , (06Marks)

Find the curves on which 
"r 

-Kfis'T(y')' * 12xy!x -4@, : 0 and y(1) : I can be

extremised. n L .. df. (07 Marks)

DerivetheEurers"o,ffi**# *[#]eO TMarks)
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(07 Marks)
(07 Marks)

9a.

10 a.

b.

x 0 0.1 "/ 0.2 0.3

v 1 0.995 0.9802 0.956

dy

dx

s
u

ry0995
v

-0.196 -ffit,y
i,"*, i[,r,r-w&]. *,*

y' +xy' *y -S&t x: 0.4, using Milne's predictor-correctot

ffy (06 Marks)

ORr
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b. Find the cuffe ", *hik@:,i"r", i[(r')'-Wffi. with y((

extremized qf * ":^N'"' 
&

c. prove rhat shorrestqr$n". between *" ffi L * ptun" ir,a $tibight line.

s{;- db*-. ^r,.-'+" .,F- 6"?" r\P s,^ t .^l/-
tr;# s'" ^,Q-,*W #*
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