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Instructions:1. Answer any FIVE full questions, choosing one full question from each unit.

2. Missing data, if any, may be suitably assumed.

f(X)=x(2-x) in the interval (0, 2).
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£ |1 | @ |Find the Laplace transform of f(t)=te 3 sin3t. col | po1 | 06
E, b) | Find the Laplace transform of the triangular wave function f(t) of | CO1 | PO1 | 07
£ _ t 0<t<a

g period 2a where f(t) = and hence deduce

5} 2a-t a<t<2a

2 1 as

< that L[f(t)]:s—ztanh[?j.
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= €) | Find the inverse Laplace transform of F(s) = 251 . | co1|Po1| 07
9 (s+1) (s> —3s+2)
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%% 2 | a) | Findthe inverse Laplace transform of coi | po1 | 06
5 E : g3 N 25+5

= & NF(s)=—— i) F(s)=5——.

g g (3_4) S°+6s+34

> 3

T 5 cost O<t<rxm
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gf b) | Express the function f(t)=<cos2t 7z<t<2r

g; cos3t  t>2rx co1 | po1 | 07
O O

5 s in terms of Heaviside function and hence find its Laplace

SE transform.
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= 2 Solve the differential equation 92— 2% 4 x— e with x(0) =0

§,5§_ C) olve the differential equatio ra a+ =e” with x(0) = co1 | po1 | 07
2 % and x'(0) = —1by the method of the Laplace transform.
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£ UNIT -2
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?,,- €| 3 | a) | Obtain the complex form of the Fourier series for the function CO1 | PO1 | 06
o= -k for —7z<x<0

Z s f(x)=

2 o k for O<x<n7m
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S ?:g b) | Obtain the Fourier series expansion for the periodic function | CO1 | PO1 | Q7
Q>
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c) | Compute the constant term and the amplitude of the first | CO1 | PO1 | Q7
harmonic in the Fourier series expansion of f(x)from the
following table.
X 0 z x Vd iz | = 2w
3 3 3 3
f(x) | 10| 14|19 |17 | 15| 12|10
UNIT -3
' _ 1-|x| for |x<1
a) | Find the Fourier transform of f(x)= coil | POl | 06
0 for |x>1-
b) | Apply convolution theorem to find the inverse Fourier transform
1 5T 1 co1l | POl | 07
of —=—, given F[ex]:\/:[ 2}.
(1+a2) 7|l+a
< 1-s for0<s<1
- - _ co1 | PO1
c) | Solve the integral equatlonjf(x)cos(sx)dx_{ o oL N 07
(t)
and hence evaluate J' dt.
UNIT -4
a) | Derive Schmidt explicit formula for the solution of one-| CO1 | PO1 | 06
2
dimensional heat equation M 4 =c° 6_
ot ox?
. o°u  au
b) | Solve the heat equation 2?=§ subject to the conditions | CO1 | PO1 | 07
X
u@,t)=0=u(4,t), t>0and u (x,0)=x (4-x),0<x<4
using Bendre-Schmidt method by taking h=1 up to t =1.
o°u o’u
c) | Evaluate the pivotal values of the equation at——l6y subject | cO1 | PO1 | 07
to  the  conditions u@,t)=0=u(,t), t>0 and
u(x,0)=x*(5-Xx), aa—l:(x,O)zo taking h=1, kzi up to
two time-levels.
UNIT -5
of d(of
a) |D Eul ti the f ——— =0
) erive Euler’s equation in the form Y dx(&yj CO1 | PO1 | 06
2
b) | Find the curve on which the functional j —y?+2xy)dxwith | co1 | Po1 | 07
0
y(0)= y(%j =0 can be extremized.
. . 7z CO1 | PO1 | 07
c) | Find the inverse Z-transform of

(z+3)2(z—2)'




OR

a) | Find the Z-transform of coshné and hence find the Z-transform | CO1 | PO1 | 06
of a"coshnéd.

b) Prove that the shape of a heavy chain suspended under the gravity | CO1 | PO1 | (07
between two fixed points is a Catenary.

¢) | Solve the difference equation 6u,,, —u,,, —u, =0, with u, =0 co1 | POL | 07

and u, =1 using Z-transform.
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