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(06 Marks)

(07 Marks)

(07 Marks)

Fincl the Laplace tran.sform of the.triangular wave of period 2C given by

{ t 0<t<ctlr): {
l2c-t c<t<2c

Using convolution theorem lind the inverse Laplace transfbnrr of
S
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'I'hird Semester B.E. Degree Examination, June/July 2023
Transform Galculus, Fourier'Sdries and Numerical

TechniQues
'l'ir.ne: 3 lrrs. Max. Marks: 100

lYote: Ans*,er ony FIVE full questions, choosing ONE full questionfrom each modul.e.

a. Find the Lzrplace translorm

1r cos2t + cos3t--,

Express the function (t) in terms of unit step function and ltence finrl the Laplacc translorn

Isint 0<t<n
Iol' llt) : jsin 2t T < t <2T (06 Marks)

Isin3t t>2n

I'incl the inverse laplace transform 
#*j#, 

(07 Marks)

Solve the using L:rplace transforrn method
y"(t) + 4y'(t) + 4y= u-' y(0) : 0 Y'(o): o (07 Marks)

Mod.ule-2

Ilence deduce that

(06 Marks)

(07 Marks)

Euo Il3t i

I of3

.e-*F

(07 Marks)
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theinterval -n(x(n. (06Marhs)
a ,t t' 'Fourier., series lor thc [Lnclion,

' (07 Marks)

4a.
b.

Obtain the Fourier series of f(x) = xcosx in
Obtain the sine half range

I 2K* ino<x<{
r1x1 = 

lry*', -.r,^ l, * =' o

Obtain the constant term and the fiist three
the following data :

i*lo tlz l:i+ls
lrio slrsizic,lz

OR

6 a. Find the Fouriercosine transfbnn of the function,

7a,

Find the inverse z-transform o, 222 +32

Solveby using z-transform fn,z- 4!n = 0 given thatyo: 0 and Yt : 2.

Classi fu the fo llowing partial d ifferential equation

.. 62u dru rq*_ ay + zL=ol) _--____=* +--' 6x' AxAy 0y' dx N
u2d2u - r)*=o-"o<x<oo,-l<y<lrr) " 

op+(l-Y t 
*z=u-r-<x<

^1 a2 a2

iii) fi + xr) 9l+(5 +2x2) '-' * (4 + x2) 
d-Y 

= 0' Ax' dxd. A"
^ 1 r2-. d'urv) (x+r) r *2(x+2)*+.(x+3)$=O
dx- . dxoy oy-

coefficients in the Fouricr cosittc scrics ol'f irt

(07 Marks)

(06 Marks)

(07 Marks)
(07 Marks)

0<
l<

x

x<1
x<4
>4

(06 Marks)

(07 Ma rks)

(07 Marks)

Module-3
a. Find the complex Fourier transform of the function,

. fu'-*'forfxl<af(x) = {^t^r-] o forlxl>a'

Hence evaluare i[sin 
s --scoss 

]0, = Ii\s')2:
b. Find the Fourier sine transtbrm of e-"*.
c. Find the z-transfbtm of cosnO ahd sinn0.

lqx
f(x;=]o--

lo

b.

C.

2 oI3

(10 Marks)
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8a.

Irind the values of u(x, t) satisfying the parabolic

conditions u(0, t) : 0 : u (4,t) and u(x, 0) : x(a -

r 5.

Irind tlie extremal of the

-v(0) 
: y{xt?): 0.

/2

functional I = I(y2 -y'1 -2ysin x)dx under tl:c conditions
0

2IMAT31

;). A'u ^auequatron . 2-and rts boundary
dx' 0l

x) by taking h ,' 1 find thc valuc up to
(10 Marks)

(07 Marks)

(06 Marks)

(07 Marks)

OR
^ rl

Solvc +: +in 0 < x ( 5, t 2 0 givcn that u(x, 0) : 20 u(0, t) : 0 u(5,t) = 100 computc tJ
dt cx-

lbr the time step h : I by crank Nicholson method. (10 Marks)
) ^')

S6lyc r6c wave equarion +: 4+subject ro the conclition u(0, t):0 u(4. t) 0
dl- ox-

u,(x,0):0 andu(x,0)=x(4-x)bytakingh= 1, K=0.5 ttp to foursteps. (l0Marks)

b.

il.civenq_*,g_2xy=l,y(0))ffi0evaluatey(0.l)usingRungc.Kuttamct1roc1
rlx 

j 
dx

(06 Marks)

(07 Marks)

o f order 4.

^ a drar)b. Derive the'Enler's equation of the fsr,m - *+l + l= 0.4 9- \ur' )

OR

l0 a. Apply Milne's pi"dictor corrector mitrr"a to solve *=l-2y:*at 0.8 givcn that

y(0) : 0, y(0.2) : 0.02, y.(0.4) = A.0795, y(0.6) = 0.1762,
y'(0) : 0, y'(0.2) = 0.1996, y'(0'4) : 0'3937, y'(0.6): 0.5689.

b. Show that the geodesics on a plane are straight line.

ry,

c. Which curve the functional [(y" - y2 + 2xy)clx, y(0) : 0, y(nl2): 0 be extrcmizccl.J"u 
,07 Marks)

t,B*i<t
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