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%}}ird Semester B.E. Degree Examination, Dec.2023/Jan.2024
| ,
sform Calculus Fourier Series & NumericalTechniques

3 Hrs. ’ Max. Marks: 100

é Module-1
Té 1 . ) - - eat S ebt
2 a.  Find the Laplace transform of; (i) e 'sin St.cos3t (ii) (06 Marks)
=
g for 0<t<—
8 b. If a periodic function of period ‘a’ is defined by f(t)= { ’ . then show
z “E forlct<a
9: 2
I E
that L{f(t)} = N tanh(%sj : (07 Marks)
¢. Using conVolution theorem find the inverse Laplace transform of ——i{—_
(s+2)(s"+9)

(07 Marks)
OR ‘
cost forO<t<m
2 a. Express the function f(t) =Jcos2t form<t<2m interms of unit step function and hence
cos3t t 2

find its Laplace transform. : (07 Marks)

b. Find the inverse laplace transform of - = 2_65 2 . (06 Marks)
s —6s" +1ls—6

2
c. Solve the differential equation %—% + 491 +4y=¢"" with y(0) = y'(0) =0 by using Laplace

! dt
transform. (07 Marks)
Module-2
3 & Find a Fourier series to represent f(x) = |x] in-wEx<w. (06 Marks)

Obtain the half-range cosine series for f(x)=xsinx in (0, ) and hence show that

=2 1 1 1

S~ 5 s et PREESNE 0 (07 Marks)
4 18,85 5.7

c. Express y as a Fourier series up to second harmonics for the following data :

x:|0| n |2n | | 4n | Sn | 2

3 3 3 3
y:[1]1.4]19[17]15 (1210

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

(07 Marks)

Jmportant Note : 1. On completing your answers, compulsorily draw diagonal cross lines on the remaining blank pages.
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OR ,
Obtain the Fourier series expansion for the function, f(x)=2x— x* in (0, 2). (06 Marks)

l—x for0<x<—1-

Find the half range sine series for the function, f(x) = 4 3 1 (07 Marks)
X — i for 5 dx<l

The following table gives the variation of periodic current over period :
tsee: 0 T T T 21 5T T

6 3 2 3 6
A (amp): | 1.98]1.30|1.05]130] -0.88 | —0.25 1.98
Show that there is a direct current part of 0.75 amp in the variable current and obtain the
amplitude of the first harmonic. Ty (07 Marks)

Module-3

] — x> for{xlsl

Find the Fourier transform of the function f(x)z{ . Hence evaluate

0 for x| > 1
T(xcosx—sinxjdx. (06 Marks)
3
o X
% if0<x<l1
Find the Fourier sine and cosine transform of f(x)=42-x if l<x< s (07 Marks)
0 otherwise
Find the z-transform of cosh(n g + 6) ; (07 Marks)
OR
Find the Fourier sine transform of f(x) =¢™™, a>0. . (06 Marks)
187°

(07 Marks)

Find the inverse z transform of )
(2z-D(4z+1)

Solve the difference equation u,_, + 6u, ., +9u, =z" with uo =u; =0 using z-transform.

(07 Marks)
Module-4
Classify the following partial differential equations :
2 2, 2
() Thig 08 g0 Du R g
Ox oxoy  Oy. O0x 0Oy
2 2

(i) x2%+(1-y2)%‘7‘=0, ~e<x <o, ~l<y<l.

o’u o*u o*u

i (+x2) 2 +(5+2x%)=—+d4+x*)—==0.

: 0’u o’u o’u
(iv) (x+ 1)5}(—7 ~2(x+2) x5y +(x+ 3)57 =0. ~MRIT LIBRARY (10 Marks)

. RANGALORE - 560 037
Evaluate the values at the mesh points for the equation u, =16u, taking h = 1 upto

t = 1.25. The boundary conditions are u(0, t) = u(5, t) =0 and the initial conditions are
u(x, 0) = x*(5 — x) and uy(x, 0) = 0. (10 Marks)
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OR

2
Using Schmidt two-level formula to solve the equation 5-)(—121 == under the conditions,

i w0, t=ul,)=0 >0

. . ; 1
(i1) u(x, 0) =sinmx, 0<x<l1 bytaking h= % and a = P co. (10 Marks)
. . p % 0u  O%u =, .
Solve the two-dimensional Laplace equation “—?+—é_2 =( at the interior mesh points of
ox y :

the square region and the values of u at the mesh points on the foundary are shown in

Fig.Q8 (b).
1000 1000 {o00 1000
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Fig. Q8 (b) (10 Marks)
' Module-5
Using Runge-Kutta method of 4™ order to solve the differential equation
2
%+2xg}i—4y =0 with y(0) = 0.2 and »'(0)=0.5 for x = 0.1. Correct to four decimal
X X
places. (07 Marks)
State and prove Euler’s equation. . (07 Marks)

Find the extremal of the functional I= (y2 —y"? —2ysin x)dx under the end conditions

O 0 [N

y(0) =0, y(g—) =0 (06 Marks)
CMRIT LIBRARY
RANGALORE - 560 037
OR

2

dy

.. Apply Milne’s method to compute y(0.3). Given that le—Zy:—y and y(0)=0,
X X

$(02)=0.02,  p(04)=0.0795,  3(0.6)=0.1762,  Y'(0)=0,  '(0.2)=0.19%,

¥'(0.4)=0.3937, »'(0.6) = 0.5689 (07 Marks)
Prove that the shortest distance between two points in a plane is a straight line. (07 Marks)
Find the extremal of the functional I = J(yz +y? +2ye* )dx (06 Marks)
EE S
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