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

1

\\t OF 7
e AN (73

AN %,
=>4 e YUOPVIIE
\\’\ hlrd Semester B.E. Degree Exammatlon, Jan./Feb 2021

) 96“\ ansform Calculus, Fourier Series and Numerical
Techniques
Time: 3 hrs. / | | Max. Marks: 100

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

a.

X Module-1
Find the Laplace transform of cost cos 2t cos 3t. (06 Marks)
t O<t
1) =4 " OS'S? and e+ 2a) - ft), show that L{RH)} = = tanh [25).
2a—t, a<t<2la S 2
(07 Marks)
Find the Inverse Laplace transforms of :
2541 . 1 $2+b%)
e 1 —lo : 07 Mark
ST+ 6s+13 )3 g(suaz») RS
OR
Express the function f{t) in terms of unit step function and find its Laplace transform, where
I, O0<t<l ;
f(t)= t, l<t<2. ) Wiy, (06 Marks)
t?, ts2
£ ;
Find the Inverse Laplace transform of z_z_—si.—-z-).z— using Convolution theorem. (07 Marks)
s*+a
Solve by the method of Laplace transforms, the equation
y" + 4y + 3y =¢" given y(0) = 0, y'(0) = 0. 4 (07 Marks)
Obtain the Fourier series of the function f(x) = X in-t<x<m. (06 Marks)
Obtain the Fourier series expansion of
X , O<x<m
fix) = : . (07 Marks)
X—-2n , Wgx<2n
Find the Cosine half range series for f(x) = x(£-x) , 0 <x < {. (07 Marks)
‘ OR
Obtain the Fourier series of f(x) =|x| in (-€ , £). (06 Marks)
Find the sine half range series for
X , O0<x<T
fix) = A . (07 Marks)
-7 , % E£X<T

Obtain the constant term and the coefficients of the first cosine and sine terms in the Fourier

expansion of y from the table. (07 Marks)

; x|0]1[2]3]|4]|35

y 91824282620
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Module-3

2 p N
If f(x) = {1 —OX ’ l\ x ‘\< 1 Find the Fourier transform of f(x) and hence find value of
, x|z

¢ XCOSX —sin X
f xcosx—sinX g,

3 (06 Marks)
0 X
Find the Fourier Cosine transform of
4x, 0<x<l1 .
fix)=4{4-x, l<x<4. %, (07 Marks)
0, X >4 ‘
Find the Z — transform of cds (%E + %) ) (07 Marks)
OR
Solve the Integral equatlon
1- 0<a<l 2 sin?
j f (6)cosa9d9 = G e hence evaluate j sz tdt. (06 Marks)
g 0 , a>l s
2
Fmd the Inverse Z — transform of —-—%£—j—3-%—— (07 Marks)
(z+2)(z-4)
Using the Z — transform, solve Yoia —4Yn=0, given Yo=0,Y; = 2. (07 Marks)
Module-4

Using Taylor’s series method, solve the In1t1al value problem

3_}’ =x’y-1 y(O) =1 atthe point X = O 1 Con51der upto 48 degree term. (06 Marks)

X

Use modified Euler’s method to compUte y(0.1), given that i—y =x>+y ,y(0)=1 by taking
, X

h=0.05. Coﬁsider two approximatidhs in each step. (07 Marks)

Given that g—~ =x-y’, find y at x = 0.8 with
%

x:10] 02| 04 0.6
y:10]0.02 0.0795 | 0.1762
\ By applying Mllne s method Apply corrector formula once. (07 Marks)

OR
Solve the following by Modified Euler’s method

d . . : .
—c_l% = X+]| \/ﬂ ,y(0) =1 atx =0.4 by taking h=0.2. Consider two modifications in each

step. * (06 Marks)

Given g-y—-?)x+ = y(O) = 1. Compute y(0.2) by taking h = 0.2 using Runge — Kutta
X

method of order IV. (07 Marks)

. d 4
Given —&Xs(l+y)x2 and y(1) = 1, y(1.1) = 1.233 , y(1.2) = 1.548 , y(1.3) = 1.979,

determme y(l 4) by Adam’s Bashforth method. Apply corrector formula once. (07 Marks)
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Module-5 7

Given y" - xy' —y = 0 with y(0) = 1, y'(0) = 0. Compute y(0.2) using Runge — Kutta method.
e, (06 Marks)

Derive Euler’s equation in the form ﬁ - i a—f =0. (07 Marks)

dy dx\dy
Prove that the geodesics on a plane are straight lines. o (07 Marks)
- OR
Find the curve on which functional ;
1 b, i, ‘
J[(y’)2 +12xy]dx with y(0) =0, y(1) = 1 can be extremized. (06 Marks)

) ,
Obtain the solution of the equation %d_zz = 4x+§—§’i by computing the value of dependent
X %

variable corresponding to the value 1.4 of the independent variable by applying Milne’s
method using the following data. Apply corrector formula once. (07 Marks)

[x 1] 11 1.2 1.34
y 1 [2[2.2156 | 2.4649 | 2.7514
y: |2 ]2.3178 | 2.6725 | 3.0657 |
A heavy cable hangs freely under gravity between two fixed points. Show that the shape of

the cable is Catenary y = ¢ cosh (X - aj . 2 - (07 Marks)
¢ -
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