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Third Semester B.E. Degree Examination, June/July 2023
Transform Calculus, Fourier Series and Numerical
Techniques

3 hrs. Max. Marks: 100

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

Module-1
Find the Laplace transform
~cos2t+cos3t
+ Sl

2 (06 Marks)
t

Find the Laplace transform of the triangular wave of period 2C given by

3 t O<t<ec

fty= (07 Marks)

2c—t c<t<2c
Using convolution theorem find the inverse Laplace transform of
S
(07 Marks)

(SZ +al)2

Express the function f(t) in terms of uni?slt{ep function and hence find the Laplacc transform
sint O<t<m

of ()= <sin2t m<t<2m (06 Marks)
sin 3t 1> 2n

) st =6 +5
Find the inverse laplace transform (07 Marks)
(s—D)(s-2)(s-3)

Solve the using Laplace transform method
V() +4y' () +dy=e ! y(0)=0 y'(0)=0 (07 Marks)

Module-2

. . : . T—X ..
Obtain the Fourier series of f(x) = 5= in 0 <x<2n. Hence deduce that

(R | s
=t ===+ ... = e (06 Marks)
3 5 7 4
Obtain the halfrange cosine series for the function f(x) =2x -1 in 0 <x <1 (07 Marks)

Obtain the Fourier series of y upto the first harmonic for the following values:

xe 45 Jo0 TT135 180|225 |270 315 [360
Y | 4.0 13-8 24 120  |-15 |0 126 34
‘ ' W : (07 Marks)
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OR
Obtain the Fourier series of f(x)=xcosx in the interval —n<x<n. (06 Marks)
Obtain the sine half  range Fourier series for the function,
; g '
~2—-K)-§ mo<x<—
f(x)= ! 2 (07 Marks)
2K /
—(t-x)  inl<xss
¢ 2

Obtain the constant term and the first three coefficients in the Fourier cosine scrics of y in
the followmng data:
x]0 1 Ez }3;4]5‘

| L7 1
|y|4 . 8[15(7]6]2

(07 Marks)

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

2 2
() = al—-x for]x{<a‘
0 for}x‘>a

Hence evaluate J‘(w)ds =", . (06 Marks)
4 S 2
Find the Fourier sine transform of ¢ ™ . : : (07 Marks)
Find the z-transform of cosn® and sinn. (07 Marks)
OR
4x  O<x«l
Find the Fourier cosine transform of the function, f(x)=¢4-x l<x<4. (06 Marks)
0 x>4
2
Find the inverse z-transform of ——2—Z~ﬁ71—~ (07 Marks)
(z+2)(z—-4)
Solve by using z-transform yn:2 — 4y, = 0 given thatyy=0and y, = 2. (07 Marks)
Module-4
Classify the following partial differential equation
2 2 2 e
h 24 o8 49 ‘j-ﬁZ+2Q“-=0
ox ox0y 0y~ Ox 0Oy
. 20%u o’u
X 2 ) B
i) (3x2+(l y)ay2 0—o<x<mw, —-l<y<l
i) (1+x%) ~ai]—+(€ +2x?) O’ +(4+x’ -6—23 ={)
ox? ot ot’
2 2 2
iv) (x+1)§-—“5 -—2(x+2)—a——u-+(x+3)a—% =0 (10 Marks)
ox . OX0y oy

a

20f3

F
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IFind the values of u(x, t) satisfying the parabolic equation -a—z—l; = 2—?—?and its boundary

conditions u(0, t) = 0 = u (4,t) and u(x, 0) = x(4 -- x) by takin)g(g h-1 ?‘md the valuc up to

£+ 5, (10 Marks)
OR

Solve (:l; = g—;—u— in 0 <x<35,t>0 given that u(x, 0) =20 u(0, t) = 0 u(5,t) = 100 computc U

for the gme step h = | by crank Nicholson method. (10 Marks)

1 2 2
. Pt o™u . -
Solve the wave equation —-= 45—z—sub‘]ect to the condition u(0, t) = 0 u@4, t) = 0
- X

u(x, 0)= 0 and u(x, 0) = x(4 — x) by taking h =1, K= 0.5 up to four steps. (10 Marks)
Module-5
: dzy > dy oy, v : :
Given o - X 5.3 2xy =1, y(0)) = 1, y'(0) = 0 evaluate y(0.1) using Runge-Kutta mcthod
dx~ X
of order 4. (06 Marks)
Derive the Euler’s equation of the form o ~—(-i—— A 0. (07 Marks)
dy dx|\ oyl
%
Find the extremal of the functional = J(yz —y'? =2ysinx)dx under the conditions
0
y(0) = y(n/2) = 0. (07 Marks)
OR
_— . d’y dy .
Apply Milne’s predictor corrector method to solve E,— 2] = 2y5— at 0.8 given that
X X
y(0)=0, y(0.2)=0.02, y(0.4)=0.0795, y(0.6)=0.1762,
y'(0)=0, y'(02)=0.1996, y'(0.4)=0.3937, y'(0.6) = 0.5689. (06 Marks)
Show that the geodesics on a plane are straight line. (07 Marks)

2l
Which curve the functional J'(y’2 —y? +2xy)dx, y(0) = 0, y(n/2) = 0 be extremized.
0

(07 Marks)

* %k ok ok 3k
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