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.Question NO.1 is compulsory.
Attempt any four questions out of remaining six.
Non-programmable calculator is allowed.
Write the sub questions of the main question collectively,

0 ~ 10 6/ (j ?J
VR-3318

[TotalMarks: 100

3 r'~' ~ 6 f'1'O .

1. (a) Find ~-transform of cos( 1t3k + a), k ~ 0

(b) State and prove change of scale property.

(c) Find A-1 using adjoint lTIethodwhere

[

1 1 1

]
A= 1 2 3

1 4 9
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(d) 'Find the complex form of the Fourier series for f(x) = e-x in (-1, 1). 5

00

J

. 2
t-t sin

2. (a) Evaluate e ~ dt.
0

6

(b) Obtain the fourier series for f(x) = x cosx in (:-TC,7t).

(c) If A, B, C are non-singular matrices of order n x n then prove that

[
A-1

.:..C-1SA-1

6

8

[~ ~r = ~-1]

1 000

0 2 0 0

Hence find the inverse of I3 0 4 0

0 4 0 2

3. (a) Using convo!ution Thm find the Laplace inverse transform of

5

(s2 + a2) (s2 + b2)

6

(b) Showthat every square matrix can be uniquely expressed as the sum of .symmetric 6
and skew-symmetric matrices.

(c) Find Fourier cosine integral for

f(x) = 1 - x2 , 0:::; x :::;.1

8

= 0 , x > 1

00

J (
xcosx - sin X

)
. x

Hence evaluate x3 co~ 2 dx.
0
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4. (a) Using L.T.solve, d y + 4 dy + 8y = 1, y(O) = 0, YI(O)= 1. 6
de - dt ~ .

(b) ~Findthe non-singular matrices P and Q such that PAQis in normal form.Also find 6
its rank. Where

214

A = 13 2 2
7 4 10
1 0 6

--

(c) Express as a Fourier series,
f(x) = 1tX , O.~ x ~ 1

= 1t (2 - x) , 1 ~ x ~ 2.

8

5. (a) Find L {f(t)}where f (t) =sin 2t, 0 ~ t ~ ~ ' f(t) =0, ~ ~ t ~ 1t and f(t) =f(t + 1t). 6
(b)' Obtain half-range cosine series for '6

f(x) =(x - 1)2 in 0 < x < 1.

(c) Find the inverse Z-transform of f(z) =. _.1, -..

If region of convergence"is (i).J z 1< 2 (ii) 2 < I z I <3 (iii) I z I ,> 3.

8

6. (a) Show that the set Qffunctions

.

(

1tx

)

.
(

31tX

)
.

(
51tX

)
.

sin 2]' Sin ~ ' sin ~ , IS

orthogonal over (0, ~.

(b) Find Z {2ksin (3k + 2) }, k > O.

(c) Find the inverse L.T.of -

e-s {1~fr

6

.......
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(i)
, s + 29

(ii) (s + 4) (s2 + 9) .

7. (a) Testthe consistency ofthe followingequations and solve them ifthey are consistent. 6
x + y + z =6, x - y + 2z =5,
3x + y + z =8, 2x - 2y + 3z =7.

(b) Find the Fourier series f()r

f(x) =0, -1t<X<O
= sin x, 0 < x < 1t

Hence deduce that,
1 1 1 1- = - + - + - + '

2 1.3 3.5 5.7

(c) Find the L.T. of

6

.......

8

(i) sint sinht
t

1t

(ii) f(t) = cos t, 0 < t < 2"

1t
= sin t, t > "2'


