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(2) Answer any four out of the remaining six questions.
(38) Figures to the right indicate full marks.

] 1. (a) State and prove the change of scale property of Laplace transforms. If 5

L(sinvE) = Y™ fing L(sin2 ).
2s

(b) Show that every square matrix can be uniquely expressed as P + iQwhere Pand 5
Q are Hermitian matrices.

(c) Find the Z transform of E{—P k > 0. Indicate the region of convergence. 5
(d) Find the Fourier series expansion of f(x) = x = x2, -1 < x < 1. S
2. (a) Find non-singular matrices P and Q such that the normal form of 8
£ 1 18
A=|1 0 1 215 pAQ. What is the rank of A ?
g 1T 2 8
(b) Show that the set of functions sin(2n + 1)x, n =0, 1, 2, ...... is orthogonal over 6

T
[0. 5] Hence construct an orthonormal set of functions.

8]
2
(c) Obtain L(erfﬁ). Hence evaluate Jte_t erf(t)dt . 6
0
-t.3 h 2t sin2
3. (a) Obtain (i L((1+te )] (i) L(Pﬁ’f—_tﬂt) 8
5 :
(b) Find the inverse Z-transform of : 3 , for 6
(z-1) [z——]
_ 2
@ |z|>1 , ) jzleVi2 , (i) 1@ <|z|<1.
V 20 N
() Findl,m,nand A~'if A=|1 m -n|is orthogonal. 6

|l -m n
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4. (a) (i) Evaluate J‘e_ztsin"3 t dt using Laplace transforms. 8
0

o0

(i) If Je_zt sin(t + a) cos(t—a)dt = g, find c.
0

(b) Find the Fourier integral representation of the function - 6
e, x=0
Kx) = fora>0
B, X2l
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Obtain the Fourier series of f(x) = /1 - cosx in the interval (0, 2m).

.
4n° -1’

Find (i) LJ(GS{(ZQE)H

(s+2)2
(52 +4s ~+8)2

1 [=8]
Deduce that — =
educ 5 r;

Gy L7

Solve by the Gauss elimination method —
2X + 5y + 2z — 3w = 9

Find the half-range cosine series of f(x) = x(m — x), in the interval [0, =].

3X + 6y + 5z + 2w = 2
4x+ 5y +14z+14w = 11
5+ 10y +8z+4w = 4
Deduce that 'Ei—i+i+i+
educe tha (i) s @ g
B:
o T B e

Discuss the values of k for which the following system of equations -

2x + 3ky + (3k + 4)z = ©
X+(k+4y+@dk+2)z = 0
X+2k+1)y+@Bk+4)z = 0

has non trivial solutions. Also find the solutions.

dy

Solve using Laplace transforms : T + 2y + Jydt = sint, y(0) =1
0

Find the Fourier series of f(x) = x |x]| in (-1,1)

Find the Fourier sine transform of f(x) = k

o0
J.tan"1 (ijsinxdx
0 - :

. Hence evaluate

of

State the convolution theorem for z-transform. Use the theorem to find z(h(k)) 6

”
where h(k) is the convolution of f(k) = = k>0 and fo(k) = 4ik, k>0,

Find the complex form of the Fourier series for f(x) = 2x in (0, 2n).




