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Third Semester B.E. Degree Examination;Jas-Feb, 2021
Transform 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,
Module-1
1 a. Tind the Laplace transform ofcos t cos 2t cos 3t (06 Marks)
g 1 O<i=<a . ; _ | oo
b. [F 1y | and fit + 2a) — ), show that Lifigt = — tan h | o |
[2a—1, a<t<24 2 L]
(07 Marks)
¢.  Find the Inverse Laplace transforms of -
i 25+1 s | fs" 4+ p*1
I i) —log | 212 |, (07 Marks)
s +hs+13 3 &7 Hay
OR
2 4. Lxpressthe Tunction [(L) in terms ol unit step function and find its Laplace transtorm, where
i ., O<itxl
Hty=41. 1<1=3. (6 Marks)
!_I' (=2
b Find the Inverse Laplace translorm of o 2 ~— using Convalution theorem. (07 AMarks)
Rrp ¥
¢.  Selve by the method of Laplace transforms. the equation
}.nl ¢ _l}_.' f 3}. = ]_.ii".'l.:ll :’.l:[_]] ={); }-‘1{_[:'} =) (07 ATarks)
Module-2
3 a. Obtain the Fourier series of the function [{x) =x" in—m<x < (6 Marks)
b.  Obtain the Fourier serics expansion af
: [ x RS &
fix)= « ; (17 Marks)
|x-2x ., Tax<in
¢, Find the Cosine half range series for [(xX) =x([-x) . 0 <x < [ (07 Marks)
OR
4 a. Obtain the Fourier series of {x) = x| in (-[ . [). (06 Murks)
B Find the sine half range series [or
_ J X, 0<x<T
lim) = . G (07 ¥arks)
+p x i :
|,.,—.., . /a}"i.\-\:f‘]'[
e Obtain the constant term and the coefTicients of the first cosine and sine terms in the Fourier

expansion of v from the table. (07 Marks)
[x[o] 1234
v 9] 18]24]|28]26
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Module-3
== . |=xl<l .. o . . ] -
[fix)=4 .. Iind the Fourier transform of fix) and hence find value of
o . x|zl
© XCOSX —SinX
J _ (6 Marks)
R

Find the Fourler Cosine translorm ol

dx, Dex<l
fix)= J 4—x, lex<d: (07 Marks)
l_ [, W
Find the Z —transtform of cos [¥+§ | (07 Marks)
(]

Solve the Inegral equation

2 | = . O=a=| S osint L
[ F{Dycoso df = hence evaluate [ — g, {06 Marks)
A 0 o>l S
: . ; .22+
Find the Inverse 72 — transform ol — = — {07 Marks)
[z 2)(z—4)
Using the Z — transform. solve Yoz - 4Y, = 0, given'¥3=0, ¥, =2, {07 Marks)
Module-4
Using Taylor's series method. solve the Initial value problem
dy 4 ; ; ;
——=x"y=1.¥0) =1 atthe point x = 0.1 Consider upto 4" degree term, (06 Marks)
dx

: : ke o : dy . .
Use modified Euler’s method to compute v(0.1). given that —=x"+y , »(0) = | by taking

dx
h = 0L05. Consider two approximations in cach step. (D7 Marks)
.. dy ? i
Giventhat —=x—¥", find y'at x = (1.8 with
dx
Px: 0] 0.2 ).70.4 06 |
y: 10002} 00795]0.1762 |
By applying Milne's method. Apply corrector formula once, {07 Marks)
OR
Solve the following by Maodified Euler’s method

dy = ; y : — g - ;
d—" =xX+[4/y | ¥ =1atx= 0.4 by taking h = 0.2, Consider two modifications in each
X

step. (06 Marks)
Given d—:—"ﬂ\ —% iy = 1. Compute y(0.2) by taking h = 0.2 using Runge — Kutta
method n.ford'cr I‘:". (N7 Marks)
Given %—{H}Jf and ¥(1) =1, ¥(1.1} = 1233 | v»(1.2) = L.548 . ¥(1.3) = 1.979,
C]CIL‘['IT‘Ji;-!; yi1.4) by Adam’s Bashforth method, Apply corrector formula once, (07 Marks)
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Moadule-5 P
Given v" - xy' — y = 0 with (1) = 1. '(0) = 0. Compute ¥(0.2) using Runge — Kutta method.
(06 Marks)
af  d[af)

Derive Euler's equation in the form ———| —|=1. {07 Aarks)
' ay dxl dy')
Prove that the geodesics on g planc are straight hnes. {07 Marks)
OR
Find the curve on which functional
[ [(v")7 +12xv]dx with v(0) = 0, ¥(1) = [ can be extremized. (06 Marks)
o : 2%y dy .
Obtain the solution of the equation ——==4x+—= by computing the value of dependent
dx du
variable corresponding to the value 1.4 of the independent variable by applving Milne's
method using the following data. Apply corrector formula once, (07 Marks)
x |1 [l |2 1.3
LR L
v ;| 2122156 | 2.4649 27514 |
AR E -
v 2123178 | 2.6725 | 3.0657 |

A heavy cable hangs freely under g gravity between two fixed points. Show that the shape of
¥+a

the cable s Calenary v = ¢ cosh [ (07 Marks)
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