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N.B.:

(c)

(c)

) Question No. 1 is compulsdry.

(1 ; i :
(2) Attempt any four questions out of remaining six questions.
(3

) Figures to the right indicate full marks.

SR o
Verify it 4 =% 2 1 -2]| is orthogonal.
-2 2 -1

Find the Laplace transform of f(t) where
. {sin_mt, O<t<n/o
0, /o <t<2n/w®
Prove that in the interval 0 < x < m,

g2 _gam g

2+1 a2+4 a2+9

Find the Z-transform of ck cos ak, k > 0.

PR B [f’inx 2sin 2x  3sin3x &]
a

t

-2t 2
Obtain the Laplace transform of (i) t2 e! sin 4t (i) je cos” tdt

0
Discuss for what values of A and p, the following systems of equations have :
(i) no solution (ii) a unique solution and (iii) infinite number of solutions :
Xk +,Z.= 6
X+2y +3z=10
X+2y +AZ=p

g O<¥xi

Obtain the complex form of the Fourier series for fx) = {a, T &5 200

(i) Show that every square matrix can be uniquely expressed as a sum of Hermitian
and Skew-Hermitian matrices.
(ii) Check if the following vectors are linearly dependent. If so, find the relation
betweenthem.. (1, ~1,°1), &, 1. 1), (3; -0, 2}
Solve using Laplace transform :
oy , dy

= +2- +2y =5sint, y(0) =y'(0)=0

Find the Fourier series expansion of f(x), a periodic function of period 1,

+ X, j e X=0
where f(x) = .

:
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o0
—t sin“t
4. (a) Prove that if L{f(t)} = F(s), then L{%f(t)} i _[ F(s). Also evaluate J'e ‘ S": dt .
0

S

2
(b) Find the Fourier cosine integral for f(x) = {:)-x 0 51" <1
X

c0

Hence evaluate J [xcosxs— smx) cos % dx.
0
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(c)

(@)

(b)

Z+2

(i) Find the inverse Z-transform of F(z) = 7 1E g

22-—2z+1

(i) Find the Z-transform of {ak~1}, k > 0.

(i) Find the Laplace transform of {t3 + 2t — 3t + 1} H(t - 1).

= 1
(i) Find L 1(;@}

Show that the set of functions sin 2 31 s B o i T R is orthogonal over
T ; :
[Q '2—}- Hence construct an orthonormal set of functions.

1Kl
Find the Z-transform of (i) (—) (ii) sin(3k + 5).

2
e o ¥ a4

Find non-singular matrices P and Q such that A=|2 1 4 3 | is in normal

3 0 &6 10
form. Also find the rank of A.

_ 1
Find the inverse Z-transform of F(2) = z-3)(z-2)" 2<|z|<3.
g ax

Find the Fourier sine transform of f(x)= ovn and hence evaluate

sin sx |
dx = —.
X

o0 oo
Itan_1 [3-(») sin xdx. Deduce that _[
a :

0 0

(i) Solve by the Gauss-Jordan method :
3x+2y—-2z =4
X— 2y +3Z =6
2x + 3y + 4z =15
(ii) Solve by the Gauss-Seidel method : (Go up to 3 iterations) :
10x+ y+2z=12
2x + 10y + z = 13
2x + 2y + 10z = 14
(i) Find the Fourier Cosine transform of :

v e p e
Ji) =222 ieral
B0 2

(ii) State the convolution theorem on Fourier transform.

1+§>-(~, -n<x=<0
1Y
2X

1-—, 0<x <n
T

Obtain the Fourier series for the function f(x) =

£y

i T
Deduce that 5 -1 +32 52




