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

18MAT31

TP

Max. Marks: 100
j S) ‘ghoosing ONE full que(égioii from each module.

© Module-1

(06 Marks)
Show that L{f(t)} = 07 Mark
{f(v} (s e ® )(1 . ns,m) ( arks)
Find the Inverse Laplace truaq@‘orm of
1) 225—1 in). lo s +1 2% P (07 Marks)
s"+2s+17 & s(s+1) ) ~_.J

OR

Express the funé ion f{(t) in terms of,
cost, O<t<m

fit)= 4wl | m<t<2m (06 Marks)
sint, t>2m )
N 7 w s
Usmg the convolution theorem obtain inverse Laplace transform of —————
(s+D(B"+1)
(07 Marks)

+ 5y +6y- & under the condition y(0)=0, y'(0)=0 (07 Marks)

N,Y Module-z

Find the Founer series of the function f(x) x* in (-7, m). (08 Marks)
Define halfrange sine aqd cosine series in the interval (0, /). (04 Marks)
Find the constant term a}id’i’the first two harmonics in the fourier series for f{(x) given by the
following table. o

X 0 |n3|2n3|n [4n/3 |5n/3 | 2n

fix) |10 14,419 [1.7]15 |12 |10 7

& (08 Marks)
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OR
Obtain the fourier series of the saw-tooth function
f(x) = % for0<x<T giventhat fix+T) < f{x) forallx> 0. (06 Marks)
Obtain the Fourier series expansion of ;} 4 4
f(x) = ™ fn O=x over the interval (0, 2)
n(2-x) in 1<x<2
2
Deduce that % = Tl,; - 3i2 + -517 e " (07 Marks)
Expand f(x) =sin x in half reﬁge cosine series over the inter“\‘iaiw(o, ). (07 Marks)
£ ¢ 4 )
Prove that fourier transform"of
1+2, —a%x<0
a %
f(x)=<1_§, 0% x <a is (06 Marks)
a
‘0. > otherwise :
Find the:Fourier sine transform of f{x) z ¢1* and hence
evaluate Iﬁm—n:‘x— dx, m>0! (07 Marks)
Find z-transform of 5n’ -l»ltsln(%E + —TE) (07 Marks)
Find the fouxiqr ! sme transform of
% for 0<x<la
=¥2-x for 1<xgQY”’ (07 Marks)
0 for x>2 |
. “Obtain the inverse z-transform of i_z__z_z (07 Marks)
: (z-1)(z=2)
Solve the difference equation
Un+o + 3upe H2U,=3", given up=0, u; =1, using z-transform. (06 Marks)
Module-4
Use Taylor’s series method: to find the value of y at x = 0.1, given that dy/dx = x* + y*,
y(0) = 1. Consider upto 4%degree term. (06 Marks)

By using modified Euler’s method, solve the initial value problem ?=log(x+y) ;
X

y(1)=2 at the point x = 1.2. Take h=0.2 and carryout two modifications. (07 Marks)

dy 2, y(0) = 1, y(0.1) = 1.1169, y(0.2) = 1.2773, y(0.3) = 1.5049.

Given — =Xy +
dx

Find y(0.4) correct to three decimal places using Milne’s predictor — corrector method.

Apply corrector formula once. (07 Marks)

Y . 4 2 ) f 3
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OR .
Using modified Euler’s method compute y(1.1) correct to five decimal places taking h = 0.1,
given that .,y =L2 and y=1 at x=1. , ~ (06 Marks)
dx x x

Use fourth order Runge-Kutta method to ﬁn y at x = 0.1, given that -g—mm3e +2y,
i, o X

y(0)=0and h=0.1. : (07 Marks)
Apply Adam’s — Bashforth method to solve the equation (y*> + 1)dy — x> dx =0 atx =1
given y(0) = 1, y(0.25) = 1.0026; y(O 5) = 1.0206, y(0. 75) = 1.0679. Apply corrector
formula once. (07 Marks)

; Module-S . ¢
By Runge-Kutta method solve y' = xy'? — y* for x=.0.2 correct to four decimal places,

“using initial conditions y =1 and y' =0 when x = 0.Take step length h =0.2. (06 Marks)

Derive the Euler s equatron in the form _Qf_ —di(%f) 0. (07 Marks)
X

Prove that geodesrcs on a plane are stralght Ime (07 Marks)

4 OR
Using, Runge-Kutta method solve the differential equation”at x = 0.1 under the given
conditions:
2
_(_1___}_’_= X3( dy

+ —_—
dx? y dx

(06 Marks)

Apply Milne’s method to eompute y(0.8)wgi€rén that %: l—Zy% and the following
y g X° g X

table of initial values.

x | @y’ 02 0.6

y | 0% 0.02 0.1762 |,

y |0 0.1996 0.5689 o,
Apply. corrector formula oncew, v Vo (07 Marks)
F1nd the extremal of'the functlonal I(x y'2 + 2y +2xy)dx (07 Marks)

* % % **
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