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(1) Question No. 1 is compulsory.
(2) Answer any four out of the remaining six qeustions.
(38) Figures to the right indicate full marks.
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Find the adjoint and inverse of A=| 4
1

Obtain the Fourier series of 5
0 -1<x=<0
f(x)={ 5
) { x2, 0<xsm

where f(x) is periodic with period 2.
State the first shifting theorem for Laplace Transforms. Use the theorem to obtain 5

L(e™ sin? 1).

Find the inverse Z transform of (z - 5)~2 when | z |> 5. S
I X|<k T si
Find the Fourier Transform of f(x) = || and hence evaluate I il ds’ ¥
0, | X |> k s
-0
sinmtx - : :
Represent f(x) = , 0 <x <L by a half range consine series. 7
Discuss the values of a and b, for which the following system of equations has — 6
(i) no solution (ii) a unique solution and (iii) infinite number of solutions :—
X+2y+3z2=6
X+3y+5z=9
2x+ 5y +az=»h.
20-4s 3

() Obtain L(f(3Y) if L(f(t))= o et

(i) Given L (sin ﬁ) = Jn e"49)  prove that L[ co;fﬁ J= J-:j ghigm g4

0g3/2
Find non-singular matrices P and Q such that the normal form of : 7
13 6 -1
A=l 1 4 5 1 | isPAQ. Whatis the rank of A ?
Y h4 4

Find the Fourier series expansion of f(x) = x% in (-, ).

~ State the convolution theorem for inverse Laplace transforms. Hence or otherwise 7

obtain T ( 18 3 J
(s-2)(s+2)

—as
, find f(x). Hence obtain the inverse 7

If the Fourier sine transform of f(x) is

i o 1
Fourier sine transform of —.
S
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Solve by the Gauss elimination method :—
X+4y—-z=-5 ;
X+y—-62=-12
3x—y—z.=4. \

Obtain the Fourier series expalhsion for the function f(x) = x2in (0, a). Hence deduce

2 ol
T 1 1 1

— =ttt =+ ...

a\(s2 - 2a2)

s4 + 4.':14

5 T u u
(i) Evaluate L [J[ g szU].
4 u“+a< u“+b

Find Z(k%e=2K), k > 0.

() Find L

dt=—1
t 2 . e

cos at — cos bt] 1 b2 +1
: a+1)

(i) Using Laplace transform, show that J e‘t(
0

1
SyJs+1

(i) Given L{erf Vi) = , evaluate jter'2 erf(t) dt.

0
Find Z-transform and the Radius of convergence for the following sequences :
5K
() f)=1—, k=0

(i) f(k)=2% k<O.
When do you say that vectors X,, X,, ..., X, are linearly dependent ? Are the
vectors X, =[3 1 1], X,;=[2 0 -1], X;=[4 2 1] linearly dependent ?

Obtain the complex form of the Fourier series for cos ax, where a is not an integer,

in (-, m).

Solve using Laplace transform :—
g2
Tg”:‘- y(0) = 1,y/(0) =0.

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



