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Question NO.1is compulsory.
Answer any four out of the remaining six qeustions.
Figures to the right indicate full marks.,
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1. (a) Find the adjoint and inverse of A =[ ;
(b) Obtain the Fourier series of

f(x)=
{

0, -x ~ x~ 0

x2, 0 ~ x ~ x

where f(x)is periodic with period 2x.
(c) State the first shifting theorem for Laplace Transforms. Use the theorem to obtain
" L(e-tsin2t).

(d) \ F~ndthe inverse Z transform of (z - 5)-3 when I z I > 5.
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, 1, x < k sin ks
2. (a) Findthe FourierTransformof f(x)=

I

.

I

and hence evaluate f ds.
0, x >k 5
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(b) Represent f(x)= sin xx , 0 '< x < L by a half range consine series.L
(c) Discuss the values of a and b, for which.the followingsystem of equations has-

(i) no solution (ii)a unique solution and (iii)infinitenumber of solutions :-
x + 2y + 3z =6
x + 3y + 5z =9
2x + 5y + az =b.
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3. (a) (i) Obtain L(f(3t») if L(f(t»)=" 20 - 4s . 3

(ii) Given L( sin JI) = 2~2 e -(1/45). prove that L ( c°';tJl ) =~ e -(1/45) .

(b) Find non-singular matrices P and Q such that the normal form of

[

1 3 6 -1

]

A = 1 4 5 1 is PAQ. What is the' rank of A?

1 5 4 3

(c) Findthe Fourierseries expansionoff(x)=X3in (-re, x).
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4. (a) State the convolutiontheorem for inverse Laplace transforms. Hence or otherwise

b . L-1

(

16

)
0 taln .

(s - 2)(s + 2)2
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(b) Ifthe Fourier sine transform of f(x) is e , find f(x). Hence obtain the inVerses
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Fourier sine transform of ~ .
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(c) 'Solve by the Gauss eliminatiomnethod :- ~ r
x + 4y - z = -5 ..
x + y - 6z = -1""2""'"' .

3~- y- z.=4. I
5. (a) Obtain the Fourier series eXPjSiOn forthe function f(x) = X2in (0, a).'"-Hencededuce

1t2 1 1 1
that -=2"+2"+2"+". .6 1 2 3
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(b) (i) Find L-1
(

a(s2 - 2a2)

]s4 + 4a4 . 4

(II) Evaluate L-1 ( ! ( ---':!

(c) Find Z(k2e-ak),k ~ o.

U2 ~ b2 ) du ).
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(
COSat - cos bt

)
1

(
b2 + 1

)6. (a) (I) USing~aplacetransform,show that 0e t '. dt = 2 log a2 + 1.
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(ii) GivenL(ertJt).; ~, evaluateJ
te-t2 ert(t) dt.s s+ 1

0

(b) Find Z-transform and the Radius of convergence for the following sequences:

5k
(i) f(k)=-, k~Ok!

(ii) f(k) = 2k k < O.
(c) When do you say that vectors Xl' X2, ..., Xn are linearly dependent? Are the

vectors X1 = [3 1 1], X2 = [2 0 -1], X3 = [4 2 1 ] linearly dependent? ..
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7. (a) Obtain the complex form of the Fourier series for cos ax, where a is not an integer,
in (-x, 1t).

(b) Solve using Laplace transform :-

d2y
2 +y = t, y(O)= 1,y'(O)= O.dt

(c) Solve by the Gauss-Seidel.method : (Go up to 4 iterations)
28x + 4y - z = 32
2x + 17 y + 4z = 35
x + 3y + 10z = 24
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