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Important Note : 1. On completing your answers, mmpuls‘oriiy draw diagonzﬂ crosé_li‘nes on the remainin
2. Any revealing of identification, appea

| to evaluator and /or equations written eg, 42+8
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L‘d Semester B.E. Degree Exa;rzhin;tion, Jan./Feb. 2023

\R Trapsform Calculus, Fourier Series and Numerical
Noriowe 27 / Techniques &
M "....":".“‘::{:Z W » _:I.::'Z"

Time: 3 hrs.

Note: Answer any FIVE full qt{éSI{?”S’

Module-1

1 a. Find the Laplace transform of:
) (Bt+4)+5
i) e'cos®3t
cosat —cosbt-
i) ———

(10 Marks)

< SLE, O<t<a/2 £
b. Giveri f (t§~_—_ {“ . /<2 <<ta< i wl;ere flt + a) = f{t), show hjt L[f (t)] =§ tanh (as/4).

i (05 Marks)
c. Employ Laplace transform to-solve the equation: _taking y(0) = 2,

y(©)=1. i QY oM

2 a. Find the Inverse Laplaée transform of:

i P —— (10 Marks)
) s =57 +65+9

. I, B=zixl
b. Express f(t)=1t,
Iﬁu‘:tplgce transform. e ' (05 Marks)
G Fn;Md the Laplace transform of 12’ li‘sirfg convolution theorem. (05 Marics) i
Pl Fi s“+a 5 E
m 4 e Module-2 |
3 a Find the Fourier series expansion-of f(x) = x — x’ in -t < x < m. Hence deduce that
2 :
x> 1t 1. 1 1 s (07 Marks)

—=— +.

12 12 2% 3 4 =% '

b. Find the half-range cosine series of f{(x) = 2x-1 in the interval 0 <x <1. - (06 Marks)
¢. Determine the constant term and the first cosine and sine terms of the Fourier series
expansion of y from the following data:

~ % [x°T0[45]90]135]180]225]270]315

y (2032 (1L (12110 (12| 1 |32

(07 Marks)

o
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OR
Obtain the Fourier series of f(x) = |x[ in (-/, /). Hence show that Ii2+ 3—2+5L2+ ...... = %2
(07 Marks)
lmx'm 0<x<l
Find the sine half range series of f(x) = 4 3 | 2 _ (06 Marks)

e |X—— In —<x<I1
oyl 4 2

The following table gives the variations of a periodic current A over a certain period T:
t(sec) | 0. |1/6 | T3 | T2 [ 2T/3[5TI6] T
A(amp) | 1.98.11.30 | 1.05|1.30 | -0.88 | -0.25 | 1.98
Show that there is a constant part of 0.75amp. in the current A, and obtain the amplitude of

the first harmonic. : (07 Marks)
Module-3
1-x%. [x[<1 _ -
If f(x)= 0 | l> y find the Fourier transform of f(x) and hence find the value of
\ x| >

T XCcosX<sinX

_[—3—dx . (07 Marks)
0 x_

Find the Fourier sine and cosine transform of f(x) = ¢™, o > 0. (06 Marks)
Solve uns + 4up g + 3u, = 3", given up = 0, u; = 1 by using z-transform. (07 Marks)

..... : 0 R

oD

Find the Fourier sine transform of f(x) = ¢™* and hence evaluate j

(07 Marks)
Find the Z-transform of cos[%t— 4+ g)
Find the inverse Z-transform of
2
_ 3742z (06 Marks)
(5z=1)(5z+2)
(07 Marks)

Module-4

Solve d_y= x—y’, y(0) = 1 using Taylor’s series method considering upto fourth degree

terms and find the value of y(0.1). (07 Marks)

Using Runge-Kutta method of fourth order, find y(0.2) for the equation % = y;x ,y(0)=1
X y+Xx

taking h = 0.2. ’ (06 Marks)
Apply Milne’s method to compute y(1.4) correct to four decimal places given

s =x* +-EZX andrthe data: y(1) =2, y(1.1) = 2.2156, y(1.2) = 2.4649, y(1.3) = 2.7514.

dx
(07 Marks)

20f3

4 I+XBANC’5§EO%E.560037
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OR
Using modified Euler’s method find y(20.2) given that % = logm(gj with y(20) = 5 taking
h=0.2. (07 Marks)
Use Fourth order Runge-Kutta method to compute y(1.1) given that % =xy'?,y(1)=1.
(06 Marks)
If %: 2e* -y, y(0) = 2, y(0.1) = 2.010, y(0.2) = 2.040 an& y(0.3) = 2.090, find y(0.4)

using Adams — Bashforth predictor-corrector method. (07 Marks)

Module-5

Given it I % d—y72xy =1, y(0)=1, y'(0) = 0, evaluate y(0.1) using Runge-Kutta method

dx’ dx

of 4" order. (07 Marks)
Find the external of the functional 'r(ylz -yi+ 2ysccx)dx. (06 Marks)
Derive Euler’s equation in the standard form:

. of
ar =4 (fl = . (07 Marks)
oy dx\ oy

OR

2

Apply Milne’s method to compute y(0.8) given that g { =1- 2y? and the following table
X X

of initial values:

[x [0] 02 | 04 0.6
0.02 [0.0795 [ 0.1762 |
|y [0]0.1996 | 0.3937 | 0.5689 |

e
o

(07 Marks)
n/2

Find the external of the functional J‘(yz—y]~ —2y sinx) dx under the end conditions
0

y(0) =0, y(m/2) = 0. (06 Marks)
Prove that the geodesics on a plane are straight lines. (07 Marks)
* ok ok ok Kk
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