50, will be treated as malpractice.

fimportant Note : 1. On completing your answers, compulsorily draw diagonal cross lines on the remaining blank pages.
2. Any revealing of identification, appeal to evaluator and /or equations written eg, 42+8

21IMAT31

Techmques

Time: 3 hrs. / Max. Marks: 100
Note: Answer any FIVE full questtons, choosing ONE full questton from each module.

Module-ly

V4
i

1 a. Find the Laplace transform of :
)tesint

—at & -bt ‘
iy, © A §
11) - ) ; (06 Vlarks)

i

0<t<?
4V<t<

f(s)==— tanh(as /4). ot . (07 Marks)

E ’ P
b. Given f(t)= { ’_ and f(t + a) =f(t) for all t > 0. Show that

* s
. Using convolution theorem, find the inverse Laplace transform of (————)— (07 Marks)
. b, s“+a”)”

i
OR
2 a. Flnd the inverse Laplace transform of

© 25?2 —6s+5
g@~n@—m@—»'

Avad (06 Marks)

b. Expression :
cost, ‘ O<t<m
f(t)=qcos2t, m<t<2m.
cos3t, t > 2,
Interms of unit step functions and hence find its LT (07 Marks)

c. Solve by using Laplace transform method :

d*x dx

PR Y =e¢', with x(0) =2 and x’(0) = -1. (07 Marks)
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Module-2

—X.
T Xino< X < 2m. (06 Marks)

3 a. Obtain the Fourier series of f(x)=

b. Find half range Fourier cosine series of f(x) = (x — 1)*in (0, 1) and hence show that
Zr—z— : : L + (07 Marks)
8§ 1» 3 %
Obtain the constant term and,;-ﬁi'st sine and cosine terms in the Fourier expansion of y from

the following table : X L4
1 2 3| 4 5
9 | 18 | 24 | 28 | 26 | 20

(07 Marks)

OR
(06 Marks)

4 a. Obtain the Fourier series of fx)=|x,in-nt<x< 7

b. Obtain ﬁalf—range Fourier sine series of
< L S oy 5 4
f(x)= KX 0 =X = 4 . (07 Marks)
K(l-x), ¥ <x<4 Y, g

¢.  Compute the first harmonics of the Fourier series of f(x) given the following table :

4n/3 513 | 2n

0 | n3 {2n3| =
Ly 10 | 14 |19 | 1.7 (415 | 12 | 10
e (07 Marks)
Modu_le—3$
5 a. Find the Fourier ttanéfo’nn of |
1, <1 T si
f(x)= x| and hence evaluate J' SINX ix . (06 Marks)
0, A fx>'1 Ly X
b. Find the Fourier cosine trafisform of
X, O<x<l &
f(t)=42-x, l<x<2
0, X >2
e (07 Marks)
. Solve the __differeﬁce equation y ., +6y,,, +9y, =2" with yo = y; = 0, using z-transforms.
: (07 Marks)
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OR
Find the Fourier transform of f(x) = e, » (06 Marks)
- Find.the z-transform of : i)(n+ 1> ii)sin 3n+5). / (07 Marks)
2
Find the inverse z-transform of _Z_Oz__t:iz___ . . (07 Marks)
(5z—1)(5z+2)
Module-4
Classify the following paniéﬂ differential equations : |
) xuy +(1-y)ugy= 0, -o<x<®,-l<y<l
)1+ x2)g;,}( +(5 +2x)u, +(4 +xHu, =0
i) (x+ Dy, —2(x +2)u,, +(x+3)u,, =0. (10 Marks)

2 } & ' e
Solve the equation % :—Z;%spbject to the conditions-u(x, 0) = sin 7 x, u(0, t) = u(l, fy =4,

carry out computatipns ,fo‘;;t;NO levels, taking h = % K= 3—16— . Using Schmidt’s formula.
N (10 Marks)
OR
The traﬂsyerse displacement u of'a point at a distanée_ x from one end and at any time ‘t’ of a

oy 4 . W o* azua ; .-
vibrating string satisfies the:equation _Tu =4— with boundary conditions u =0 at x =0,
; y Ot” %y, OX

“t>0andu=0atx =4,t>0and initial conditions u = x(4 — x) and %: Oatt=0,0<x<4

solve this cql“}atidh numerically forone half period of vibration, takingu=1 and K = —;—

g (10 Marks)

Find the values of u(x, t) satisfying the parabolic equation Et—=4?and the boundary
x>

conditions u(0, t) = 0= u(8, t) and u(x, 0) =4x - %xz at the points :

x=i:1=0,1,2,----- andt= 3j,j=0,1,2,----- 5. (10 Marks)
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Module-5
Derive the Euler’s equation. \ ' (06 Mfarks)

Using R-K method, solve y" = x(y')* — y’ for x = 0.2, correct to 4 decimal places given
y(0)=1,y'(0)=0. : v id (07 Marks)

N

i

Find the extremals of the functional.

% .
j-(yz —(y))* —2ysinx)dx, with y(0)= y(%) =0, , (07 Marks)
0 : )

F OR

Applying Milne’s method, to solve : y” + xy'+y =0 atx = 0.4 given that

y(0) = 1; y(0.1)=0.9950, y(0.2) —‘-‘;10.98(32, y(0.3)=0.9560 and y'(0) =0, y'. (07 Marks)
Solve the variational problem & I(yz —(y)?)dx with y(0) =0, y(n/2) =2. (06 Marks)
Show that geodesics::én a plane is strai”ght'_¥ iihe. e (07 Marks)

% ok ok ok ok
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