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Transform Galculus, Fourier Seried

r-;- +
Third Semester B.E. Degree Exam*&ffin, Dec.2023/Jan.2024
sform Galculus. Fourier SeriesryEhd Numerical lfechni

Time:3 hrs.
M"nniques
ffiex. Marks: 100
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c. Find the inverqe;,!,.@lace transform of
:,::it# ir ,tr"q:*::- uf,ftglslr+ a,Xs, + b.) ' dr

*E=. 
- "la. (07 Marks)

9',::=,'

:Yr,i,:,:rl.- ..... :i ,e )'

'fiE following table@& the variations offfiodic current over a period :

'd"* 
fl 1e*. ':;&' (u/ YlarKs)

,*qmswlllfu .ru* 4..j*l ^ v-'**tm, l

'i*I5* ^"_'i; Mgdule-2 "'e%Js

a. f ina a=f"dtirier series to reffiffix - x') fror4.x 
=s7r 

to x: Tc. (07 Marks)
b 

_.f*d*he 
half - range cd$lnrflseries for *-" 

"n 
(x) : (x-l)2 in the interval 

h#;l(06 Marks)

of 0.75 amp in the variable current and obtain the
(07 Marks)

(07 Marks)

(06 Marks)

Show that &ere'
amplitude ofthb

is a direct cu
first harmonic.go

b.

'I
a!!

"-j,Wu" oR
Obtain Fourier series fot*tffib function

I n* , #o<x<l
f(x): { ".-\/ 

[r(2,-x) ,l<x<2
"l ;(s Fl$@'$l I n2

Deducethat ^ *l+ ^ +.........=1.1"3'5'8
Find the,-ftffi*f range Fourier sine series of f(x): x(7r - x) , 0 ( x ( n.

rql,lrG$r

\e"'
Note: Answer any FIVE full questiowktffifbsrzg ONEfull qzesjkkfiJfrom each module.

,.wffi**ru"r- -".r, t; @|;, "rbtI a. Find the Laplace transfonp of i) e-t sin3t ii) , _**, (07 Marks)

b. The square wave func with period "a" is deffi"by
I B o< t.u/. ,

f(t) = { / z Show that L{(t)} : (E/s) tan h (as/4). (06 Marks)^\"' 
[-r , %<t<aru'rv 

-:;:J' \'

c. Using Laplacqtdrlfot* method to solve Y"- ly' * 2y: 
"3t 

, y(0) : 1 and y(0) : 0.
(07 Marks)
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Obtain Fourier series for the function (x), given - h ;' 
's"

*;
h*Z*/_ , -rcSx<O

bv f(x): { ^/ 't-r-\-' i-'zx/-, 0(x(t e""'##-I /It lu
i;::::,, E* $.;:::::L{iili::i"

fvfoOuie-}
Find the Fouriertransform of ffi

flx): I'-*' ' lxlsl * 'M 
.'r^/-1 0 , lxl>t J"t *.*T

? (sin* -**# 
w=}f /sinx-x

Hence evaluate I t:=
5 jJ 

I.cos (x/2) dx.

""y') . \ir

flof e'*, a ] 0. *.ry;}b.
c.

Find the Fourier sin transfoaq of e'* , a ) 0' '"ury:t

Solve un+2 * 6 un*r * 9mS fl with u0: ur :0 bY d#ryi'Z - transforms'
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(07 Marks)

(07 Marks)

(06 Marks)
(07 Marks)

5a.

^=1 uK 1...
6 a. Find the Fourieltanshrm of ,'{t-**^ "-., 

: fj { ,i;T., 
^;;." 

evaruate f $* o,. (07 Marks)
"i 

Wh' lxl>l r d x

b. rira a-g . transform of cos iT.+t 
. *\ ;' 

(06 Marks)

t ^xl / ,r$:..s, 
.,,i

c. Find the lnverse Z - transform df ;:!;*' *' ' " ' (07 Marks)
' (z+'z)lz-4).

-,*ry{{a

7a.EmployTaylor,s*eormbatoout,i',@tevalueofY..1j.}:0.2forthedifferential
. dv ssd Aa "$

equation *:#Si;* , y(0) : 0. nd=fu=." * '" (07 Marks)

ox
" ,.JI.}'*rl ora", tnWfrmiut condition y(0) : I by usingb. solve 

*#**ntial 
equatlffi' ,m. , 

_ .. #3f,,".. 
vt.,'urlrvu

modiffEftiier's methoa at*he keint x = 0'05 O :"0b5)' (07 Marks)

c. ;;;il"ifrilt pJi"t"r*_#tt"r formulae to compute y(I.4) correct to four decimal

-$ Given * f;Wdrollowing,PL;dHt" 
v(r):2 ' v(1'1):2'2156 '

\- ytl .2)=2.46qn *&*fu1 :z.lst+. ,+ 
i::::: (06Marks)

h"

':, P * *oR

8 a. Using f"rffir Runge r,rttu ffffiid, 
"ornprr,. 

y(0.2). Given ** * = 3x + ! ,Y(0) : I

",t
(take h :0.2). ,.qd* (07 Marks)

b. iJsing modified Euler's4fllr,.fud to find y(0.2) correct to four decimals by solving the

"orr"uoo 
9I. : r.y'+v6l : 1 bytaking h : 0.1. @erform 2 iterations in each step).

c. Given g=xt#andy(1)= I , y(1.1)= 1 .2330 , y(1.2):1.5480 , v(1'3) :r'9790'
dxs

Eva1ua6fu4) by Adms - Bashforth method'

:d" &w d 2of3*.;rf

os'

^ llm

(06 Marks)



18MAT31*&ry
dIru **rytro

r.&eleh.w
Module-S -%pg a. Using fourth order Runge - Kutta ,*-thod *lut ffit1y1' - y'for x : 0.2 correct to four

decimal places. kritial conditions are x = 0 , y ffiy':0. (07Marks)

b. Solve the variational problem Uj {lr . y:&6{:ffi; = 0 under ttre co5}i@ y(0) : I and
6 ffi)' x{q}

y(l) : 2. W %l (07 Marks)

c. withusualnotationprcve ,h", af'4@-l=0. *ft6u (06Marks)' ffifuH(av'l Affi
m%# 1lu^k- oR , d

10 a. Apply Milne's method rqmdpfl" y(0.4) given y" * 4fuy = 0, y(0) = 1, y(0.1) = 0.995

ffi ::311?d rj' MWso 
and v(0) - o, y_W - 0'0ees, v'(o'2)= - o't:,9 

irarr.o
d\- % & s!'

b. Solvethevariat%llroblem 6f" {r'-(y}@=0,y(0) =0 , y(nl2)=2. (o7Marks)
r{.# 6 fury'

c. Prove th#%#eodesics on a plane are sgri$t lines. (06 Mar{<s)
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