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Question NO.1 is compulsory.
Attempt any four questions out of remaining six questions.

Make suitable assumptions if required and justify the same.
figures to the right indicate full marks.
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1. (a) Show that every square matrix can be uniquely expres$ed as the sum of a
.symmetric matrix and skew symmetric matrix.

(b) Obtain the complex form of Fourier Series for f(x) = e-x in (-1, 1).
(c) Find the Laplace transforms of the following: .

(i) V1 + sin t (ii). te3t sin t.
(d) Construct the analytic function whose real part is e-X(xcos y - y sin y).
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2. (a) Prove that e ~ dt = 4 log 5.a

(b) Find the Fourier expansion of cos px in (0, 2n). Hence, deduce that
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ncosecnx = ~ + I (-1)n - + -.

p n=1 p+n p-n

(c) Show that u =cos x cosh y isa harmonic function. Find its harmonic conjugate
and the corresponding analytic.function.
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(a) Find the analytic function f(z) =u + iv in terms of z if u + v = x2 + y2 .
(b) Obtain Fourierseries for
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f(x)= x + "2 '

-n<x<O

1[
= x+-,

2
O<x<n

1[2 1 1 1
Hence deduce that - = 4"" + 4 + 4 + ........, 96 1 3 5

(c) Find the orthogonal trajectory of the family of curves given by
2x - x3 + 3xy2 = a.
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4. (a) Find the Laplace transform of the following -
t

(i) J u cos2 udu (ii) te3t ert .Jt .
a
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(b) Reduce A to norma.U!<?Jm- and fil7ld it$ rank where
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A=.

15 27 39 51

6 12 18 24
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(c) Obtain half rangs sine and cosine series for f{x) = Ix - x2, 0 < X < I.

5. (a) Find inverse Laplace transform of the following:
2

. S + 2s + 3 -1 (
S + a

). ',{i} (S2+2s+ 5)(s2 +2s+2) (ii)' tan =t).

(b) Use the adjoint method to find the inverse of A where
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(c) If f(a) = J4Z z+-za+5 dz, where Cis Izi = 2, find the values ofc

f(1}, f(i), f' (-1), f" (-i).
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6. (a) Solve using Laplacetransform ~tl + 9y = 18tgiven that y(O} = 0 & y(~)= O.
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(b) Determine I, m, n and find A-1 if A = 1m. -n is orthogonal.

. . I -m n
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(c) E It J 4 1 dz, where C is Izl= 2.
vauae CZ (z+4)

1
f(z) =

7. (a) Expand z2 (z - 1)(z + 2) about z = 0

(i) Izl<1, (ii) 1 < Izi < 2, (iii) lzl > 2.

(b) Solve the equations 2x + y - z = 1, x - 2y + 3z = 6,

(c) Find the inverse Laplace transform of the following -
e4-35 8 -35

. e

(i) (s + 4)% ' (ii) s2+ 4 .
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x - y + 2z = 9. 6
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