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

21MAT31

Techniques

Time: 3 hrs. Max. Marks: 100
Note: Answer any FIVE full questions, choosing ONE full question from each module.

Module-1
1 a. Find the Laplace transform of

sin 2t

t>e* cosh3t+5' + (06 Marks)

cost for O<t<m
b. Express f(t)=¢ 1 for m<t<2n in terms of unit step function and hence find its

sint for T>21

Laplace transform. (07 Marks)
¢. Using convolution theorem find the inverse Laplace transform of 3(+l) . (07 Marks)
S(s” +
OR
2 a. Find the inverse Laplace transform of

3s+2 (06 Marks)
z ——— arks

e )

t for 0<t<n :
b. If f(t)= d flt+2n)=f{t) th
® {27t—t for n<t<2mn P ™) =1t) then

show that  L{f(t)} = —tanh(zj (07 Marks)
c. Use Laplace transform to solve y'+ 6y +9y = 126 & under the conditions
y(0)=y'(0)=0. (07 Marks)
Module-2
3 a. Expand
f(x) = %—{ in 0<x<2m._ as Fourier series expansion. (06 Marks)

b. Obtain the Fourier series for the function

1+ 3334— in —% <x<0
T(x) = 4x . 3
I-— in O<x<=
3 2
1 1 1
hence deduce that — ==+ +—+......... (07 Marks)
g§ 1° 37 5

c. Expand f(x)=sinx in Fourier half range cosine series over the interval (0, 7). (07 Marks)
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OR
Find the Fourier series expansion of x> in —n<x <.

Obtain the Fourier half range sine series for the function
l—x n O<x<l
£ =14
x—— in —<xx<l
4 2

A function f(x) of period 27 is specified by the following table.
X O |=3|2n/3| = |4n/3 |57/3 | 2
fx)|79]72] 36 05| 09 | 68 |79
Obtain the Fourier series for f{x) upto the first harmonic.

Module-3
Find the Fourier transform of

1 in |x|<1 T si
(%)= fn xa and hence evaluate Jsm X dx.
0 in |{x[|>1 T X

Find the Fourier sine and cosine transform of f{x) =e¢™ fora >0 and x > 0.

322 +2
(5z-1)(52+2)

OR

Obtain the inverse z-transform of

e
X

1- fi <1 < sin?
f(x)= { x| 4 x| , hence evaluate””[Sln X dx.
0

0 for |x{>1
Find the z-transform of (i) cosn®  (ii) sin(nd)
Solve up + 6up +9u,=2" withug=u; =0 using z-transform.

Module-4
Classify the second order partial differential equations :
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(06 Marks)

(07 Marks)

(07 Marks)

(06 Marks)

(07 Marks)

(07 Marks)

(06 Marks)

(07 Marks)

(07 Marks)

(1) unt2uyy tuy ﬁ() (1) (x+ Dug—2(x+2)uyy + (3 + x)uy, =0

(i) yPu+ Uyt U2 +u,2 +7=0 (iv) (1 + 3t + (5 + 2x)ug + @+ x)ug = 0 (10 Marks)

Solve the elliptic equation ux + uyy = 0 [Laplace equation] for the following square mesh
with boundary values as shown in Fig.Q7(b). Use Leibamann’s method for 1% iteration.
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OR
Solve the wave equation
o%u o’u . ou
5 = 4&2— , subject to u(0, t) = u(4, t) =0, —at—(x, 0)=0 and u(x, 0)=x(4 —x) by

taking step length in x, h=1. (10 Marks)

Solve u;= uyx subject to the conditions u(0, t) = u(l, t) =0, u(x, 0) = sin(nx), 0 < t < 0.1
by taking h = 0.2, by applying Bendre-Schemidt explicit formula, hence find

(1) u(0.2,0.04) (11) u(0.6, 0.06) (10 Marks)
Module-5
By fourth order Runge-Kutta method, solve
d’y dy ’ ) ’ . o
P X ) y for x = 0.2 , correct to four decimal places using the initial
conditions y = 1 and %}i= 0, whenx =0. (06 Marks)
X
Derive Euler’s equation in the standard form
( of
—a—i - —fl—LaYJ =0 (07 Marks)
oy dx
Show that the equation of the curve joining the points (0, 1) and (1, 2) for which
1
I= j‘«/l +(y")* dx is extremum, is a straight line. (07 Marks)
0
OR

Apply Milne’s method to find y(0.4) from the y” + xy’ + y =0 and initial values as y(0) = 1,
y(0.1)=10.995, y(0.2)=0.9801, y(0.3)=0.956, y(0)=0, y'(0.1)=-0.0995,
y'(0.2)=-0.196 , y'(0.3)=-0.2867. (07 Marks)

Prove that geodesics on a plane are straight line. ‘ (06 Marks)

n/2

Find the curve on which the functional J. [(y,)z 57 +2xy] dx With y(0) = y(n/2) = 0
0

can be extremised. (07 Marks)
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