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Transform Galculus Fourier Series & NumericalTechniques

Time: 3 hrs. Max. Marks: 100

Note: Answer uny FIVE full questions, ckaosing ONE full question{r.am each module.
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Find the Laplace transform o[.; F3'sin 5t.cos3t (ii) +. (06 Marks)
t'*" 

,"

=. .+F' 1,, "' fu foro<t<l- ?:i;; ffi***fu I D; )
If a periodi, funs1io{+=:rmeriod 'a' is defined,.lffi5(0 = r 2 then show

l-n, forS<t<o
2

that L{f (t)}= 3 r"*[+l (07 Marks)s \4 )
c. Using convolution theorem lind theinverse Laplace transform of =-=L.,,: ,:iii;., ;.t* 

---- --'r--'-" "-'";;-'^'"' (s+2)(s2+9)
.:+,,..',,, .'.6,,'= . (07 Marks)

OR

o[cost forg4la;''%,'&' .:ryP' "r "sII 
p function and henceZ a. Express the function f();'i cos 2t for n <1 <2Ttl,'"interms of unit"'$LFl

sP'T lcos3t ti2*me\,

'".ru luplu"e transform o1 - 
2f: il{- . (06 Marks)

s'-6s'+lls-6
,)

c. Solve the ditferential equatio" * + 4ry * 4y =e-' with y(0) = y'(0) = 0 by using Laplace'---- -----'- ' dt' dt
transfontr. (07 Marks)

b.* Obtain the half-r-[Eg;i cosine serie#gr f(x) = xsin x in (0, n) and hence show that
d{Sh" tY -

n-2 1^+ :1.3 1

-:_----f--4 l.$11,.:3.5 5.7
c. Express y as a Fourier series up to second harmonics for the following data :

(06 Marks)

(07 Marks)
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(07 Marks)



OR

obtain the Fourier series expansion for the function, f(x) = 2x-x' in (0, 2)'
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(06 Marks)

(07 Marks)

and obtain the
(07 Marks)

(07 Marks)

(06 Marks)

(07 Marks)

4a.

b.

c.

5a.

Find the half range sine series for the tunction, 
',-r*{:|:i ::[:1

., 
,**,1 L*_o ^_^2_.^_-

The followins table sives the variation of p.t-&'&, iro.rt o*lperiod;The followine table gives the variation ofper-fu'@ curre+t over

tsec: 0 I
6

T

3

T
2

ffire'
.i, 'r*l.1 

.ri*

5T

6

T

A (amp) : 1.98 r.30 1.05 1.30 - 0.88 -0,25 1.98

Sh"*lh"t th",re is a direct cument part of 0'75 arnp in the variable current

amplitude of the first harmonic.

OR,,,

Find the Fourier sine transform of f(x)

.W.,&

c. Find the z-transfbrm ot 
"orh[n ] 

- a)

6a.

b.

c.

'.,...**"t:.

+l)

Solve the dif&rence equation

f;ii$Ei:::i:*

,'r*"r'

n*r *9un = hu0=ul =0using z-transform'
;* - "." (07 Marks)-'/

Mgdq.b:4'"
7a.

" \,.,'1 MOOUIe-4

Classify the following partial differential equations :

,.\ Ozu 
^ 

O2u, nd',-6,*r4=61.(t) 
ed 

*o 
a*ay** o--+' ar=

(i,) .'#qG /-)#=o, *.*<x<co, -l(Y<1'

(iii) (,.*,.;)# * (s * 2*')**(+* *')# =0.

(iv) k.,)# -zliri#+(x+ r)#=o 
? 1 

(lOMarks)

Evaluate the vaffi at the mesh points for the equation un = t6uo taking h : I upto

t = 1.25. Theboundary conditions are u(0, t) : u(5, t) : 0 and the initial conditions are

u(x, 0) = *'(5 * x) and u1(x, 0) = 0. (10 Marks)

b.
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under the conditions,

OR

8 a. Using Schmidt two-level formula to solve the equat

(r) u(0, t): u(1, t) = 0 t>0
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9 a. Using Runge-Kutta method

(i0 u(x, 0) : sintw, 0 <x <1 bVta.fr['lfl: 
A 

*O

Solve the two-dimensional Laplace equation *.$ = 
'Ax' ey'

the square region and the values of u at the mesh points

Fie.Q8 (b).

b.

I
d =* co. (10 Marks)

6 
.*,.1,,.

at the interior mesh Points of

on the foundary are shown in

b.

c.

bi",lrApply Milne's ,method to compute
,itii . ,:

.600 0 |

Fig. Q8 (b)

Module-5
offiI"r..to

nal I = j(r' * y'2 + 2ye")dx
xt

**{<**

3 o.f 3

OR

y(0.3). Given that * =FZv+ and "/(0) = 0,
dx' 'dx

/(0.6) =0.1762, ./'(0)=0, y'(0.2)=0.1996,

(10 Marks)

solve the . diffbrential equation

(07 Marks)

(07 Marks)

(06 Marks)

*.2**-4y=0 wtth y(0): 0.2 and /'(p)*0.5 for x = 0.1. Cprrect to four decimal

places. . *"*' a%13 ,ry,,, ffil:lfiState and prove Eqler's equation. -s., , .*\,
t'.''} { W'':r''s

Find the "rtiffiT"of 
the n nrtffifl i(r' - y" -qysil}k under the end conditions

.u *"' ea,.. 
* b "e+111

.". "/ -\ , t,.I':.' 
1...,,,,, ''''"

y(0) = O, yl * l= O (06 Marks)
\/t\-/

10

two points in a plane is a straight line.

c. Find the extremal of

.,*h, .'

y(0.2)= 0.02 ;-* " Y(0.4)= 0'079;i-;.

y' (0.4) = 0.1937, Y' (0.6) = 0.5689

b. Prove that tf,E shortest dist4nce"betwee


