Important Note : 1. On completing your answers, compulsorily draw diagonal cross lines on the remaining blank pages.

50, will be treated as malpractice.

2. Any revealing of identification, appeal to evaluator and /or equations written eg, 42+8

21MAT31

Time: 3 hrs.

ulus, Fourier Series and Numerical
Techniques

Max. Marks: 100

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

Module-1
Find the Laplace transform of te™ sinh3t (06 Marks)

Find the Laplace transform of the triangular wave of period ‘2a’ given by

t in O<t<a
f(t) = ) (07 Marks)
2a—t'in a<t<2a

Using convolution theorem, find the inverse Laplace transform of (07 Marks)

s(s” +a?)

OR
Using unit step function, find the Laplace transform of

1 in O<t<l
f(t)=4qt in 1<§ =P (06 Marks)

t2 in t>2

Find the inverse Laplace transform of

. 4s-18 s s—2
1 1) —— (07 Marks)
® 9-s* ( s? +7s+12
Solve by using Laplace transform techniques,
2
d—¥+ Sd—y+ 6y =5¢e", giveny(0)=2, y'(0)=1. (07 Marks)
dx dx
: Module-2
Obtain Fourier series expansion of f{x)=x(2n—x) in 0 <x<2n (06 Marks)

Obtain the half range cosine series for the function f(x)= x* , over the interval in (0, ).
(07 Marks)

Obtain the constant term and coefficient of first cosine and sine terms in the Fourier series
expansion of y from the table.

3 0 1 2 3 4 5
y 3 18 24 28 26 20

(07 Marks)
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OR
Find the Fourier series expansion of

fix)=2x-x*> in (0,2) (06 Marks)

1 ]
| Lot (D)
Find sine half range series of f(x) in (0, 1) where f(x) = 4 3 (07 Marks)
X - Z in (1/ 2, 1)

Obtain Fourier series expansion upto first harmonics of y = f{x). Also find their amplitudes
for the following data :

X 0 60 120 180 240 300 360
f(x) 1.0 1.4 1.9 1.7 W] 1.2 1.0
(07 Marks)
Module-3
Find the Fourier transform of
1 in |x|<a CMRIT LIBRARY
f(x)= : BANGALORE - 560 037 (06 Marks)
0 in |x|>a
Find the Fourier cosine and sine transform of f{x) = 2e™*. (07 Marks)
Find the Z-transform of cosn0O and sin no. (07 Marks)
OR
Find the complex fourier transform of the function
£(x) = 1 for |x|<a
0 for |x|>a
Hence evaluate I PO (06 Marks)
X
0
2
Find the inverse Z — transform of “_E?_i (07 Marks)
(z-2)(z-=-3)
Using Z — transform, solve the difference equation yn+2 — Syn+1 + 6ya =u, when yo=0,
yr=1 andu,=1. (07 Marks)
Module-4
Classify the following partial differential equation
(1) uxx + Uyt (X7 + 4yP)uyy = 2 sinxy
(i) X uyy+ 2XY ey + Vogs 0
(iii) (1 + xHugx + (5 + 2xug + (4 + xHHug =0
(iv) X+ (1 -y uyy =0  —o<x<ow; -1<y<l (10 Marks)

3% o
2

. Solve the wave equation o :45 subject to the condition u(0, t) =0, u(4,t)=0,

u(x, 0)=0 and u(x, 0)=x(4 —x) by takingh =1,k=0.5 upto four steps. (10 Marks)
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OR
Evaluate the pivotal values of the equation uy = 16uyy , taking h =1 upto t = 1.25. The
boundary conditions are u(0, t)=u(5, t) =0, uij(x, 0)= 0 and u(x, 0)= xS —%).
(10 Marks)

Given the values of u(x, y) on the boundary of the square in the figure. Evaluate the function
u(x, y) satisfying the Laplace equation ux+ uyy =0 at the pivotal points of the Fig.Q8(b).

lDDO XBD'D IDDO

\e0O
W
Yo Uy 2 + Sob
§.600 U "
¢ (o)
\pe0 o
Fig.Q8&(b) : (10 Marks)
Module-5
Using Runge-Kutta method of order four, solve
dCy_ (dy) _ . N Y=
= X ol y* for x=0.2. Given thaty(0)=1,y'(0)=0 (06 Marks)
CMRIT LIBRARY
BANGALORE - 560 037
Derive Euler’s equation. (07 Marks)
Prove that the geodesics on a plane are straight line. (07 Marks)
OR
Apply Milne’s method to compute y(0.8) given that
2
d—)?_i =1= 23{ﬂ and the initial values are
dx dx
y(0)=0, y(02)=0.02; y(0.4)=0.0795,  y(0.6)=0.1762
y(0)=0, y'(02)=0:199, y(0.4)=0.3937, y'(0.6)=0.5689. (06 Marks)
Find the extremal of'the functional j(y’ +x’y) dx (07 Marks)

X

Solve the variational problem.

1
Sf(x +y+y'?)dx =0 under the conditions y(0)=1; y(1)=2. (07 Marks)
0
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