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your answers, compulsorily draw diagonal cross lines on the remainin
revealing of identilication, appeal to evaluator and Jor quations written eg, 42+8 = 50, will be treated as malpractice.
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Nnt&“ﬁvr&rﬁf: any FAVE fall questions, choosing ONE full question from each module.

Module-1
1 a  Findthe Laplace transform of -
T .. {sin2
) L f—ﬂ i) |2 t-) i) tcosat. (10 Marks)
o2
J Lol
. S £ i . [1 O=t<a
b The square wave function f{t) with period 2a defined by (1) = . Show that
1—1 a=isla
(] 1 [ as]
— [E-mh| -— 1. (05 Marks)
5 L2/
, _ d*v dy |
c.  Employ Laplace translorm to solve TR 0, vil)=v (=3, (03 Marks)
2
OR
DU (C i Sy ’ o . !
2 a Find{n) L |E Ei'%_ (11} E{Jt“‘[i ) L7s- q—-:" (10 Marks)
1 5 2 (s+2)(s+3))
: : . 1
b, Find the inverse Laplace transform of, - —l} using convolution theorem. (05 Marks)
s(s” +

¥
2 0=t

i - T - - :
c. FExpress {(t) = E3 flat< 5 m terms of unit sicp fimetion and hence find its Laplace

cosl  tm—
2
transtormation. (05 Marks)
Module-2
3 a  Obtain fourier series for the function fix)={x]| in (-, m). (06 Marks)
g g
mT—X) : [ . ,
b, Expand fix) = =) as a Fourler series m the interval (0, 2x) and hence deduce that
ﬁﬁ ] ] ] ]

+_.|— 'T-L....-...... L%
12 J- 2“_’ FERNE (07 Marks)

c.  Express v as a Fourier series upto the ‘}E'L{Jﬂd harmonic given
‘};: 0 | 60 120 180 [ 240 | 300 |

(07 Marks)
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- . . = 2 ¥ o IR
Find the Half-Range sinc series of mx — x~ in the interval (0, m). (06 Marks)
Obtain Fourier expansion of the function f{x) = 2x —x" m the irtervat (0, 3). (07 afarks)

Obtain the Fourier expansion of y upto the first harmonic given :
x JoT1iT2]3 [ 4]5 |
v [9[isl2a 38 ] 26 [ 20 |

Meodule-3

(07 Marks)

M-x?. I

l—x", i<l

I f(x) =+ | i [ind the Fourier transform of {(x) and henece find the value of
j' FEOSRTIR R 4x . (07 Marks)
" w
Find the Fourier sine and cosine transform of flx) =™, a = 0. (06 Marks)
Solve Ugen + e + 3, = 37 givenug =0, wyp = 1 by using z-translorn. (07 Marks)
OR
. L o ixl = 3 G101 T
Find the Fourier sine transform of £{x) =™ and hence evaluate J T dx, m =10,
LE] }:"_
(07 Marks)
‘o w
Find the Z-transform ol cos| — 4 — |. (06 Marks)
vdoo4)
Find the inverse Z-transform of
e N,
st . (07 Marks)
(3z-1W5z+2)
Module-4
Solve j—} = —y, y(03=2 using Taylor’s Series method upto 4" degree terms and find the
X
value of y(i.1). (07 Marks)
. dy . 5
Use Runge-Kulta method of fourth order 1o solve i—}4- y=2x al x = L1 given w(1)=3
dx
(Take h=(L1). (06 Marks)

- - - - - cly -
Apply Milne’s predictor-corrector formulae to compute y(0.4) given ™ =2e”y . with

x| 0 0102 ] 03]
- i

y | 2.4 |2.473(3.129 [ 4059 |
' (07 Marks)
OR
Given =2 = x <sin v: w0y = 1. Compute ¥{0.4) with h = 0.2 using Fuler’s modified
dx
method. (07 Marks)
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Apply Runge-Kutta fourth order method, to find y(0.1) with h= 0.1 given % +y+xy =10,
(s

vy =1, (06 Marks)

Iy -\
Using Adams-Bashforth method, find y(4.4) given 5x ;i |- =2 with
LR

[ x | 4 41 42 [ 43
Ly | 1 [1.0045 7 10057 | 1.0143

(07 Marlks)

Module-5

Using Runge-Kutta method, solve

d'?‘d dv : 5 . . i .o o
T=X | -y, for x = 0.2, correct to four decimal places, using imitial conditions
dx” L dx
v =1,v(0) =10 (07 Marks)
o o . dar) |
Derive Euler’s equation in the standard form viz, - [ — ]={}. (07 Marks)
dy dxlay)
Xz
Find the extremal of the functional _[{jf +y' 7+ 2ye Y dx (06 Marks)

Xy

OR

e

. . X d=y dy o L
GUiven the differential equation 2—==4x +—= and the [ollowing table of imtial values:

-

dx~ dx

x| .1 | 12 | 13
vy | 2| 22156 | 24649 | 27514
y_ | 2 | 23178 | 26725 | 2.0657
Compute v(1.4) by applying Milne’s Predictor-correcior formula, (07 Marks)
Prove that geodesics of a plane surface are straight lines. (07 Marks)

On whal curves can the functional J(}-" “F12xy)dx  with vy =0, v(1) = | can be
r

cxlremized? (06 Marks)
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