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Note : 1) Question no 1 is compulsory

2) Attempt any three questions from the remaining.
3) Assume suitable data, if required and state it clearly.

Q.1 Solve any FIVE questions
a) Find L[e™?'. cos?t]

b)  Find the Fourier Series of f(x) = x in the interval (—=1,1)
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(15 M)
(03 M)

(03 M)

¢)  Find the Fourier transform of signal X (t) where X(t) = e~ *u(t) where (03 M)

a > 0.

d)  Find Z- transform of f (k) = gt k=l

¢)  The probability mass function of a random variable X is
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Find k and P(X < 2)

(03 M)

(03 M)

f)  Three of the eigen values of 5 X 5 matrix are 1,2 & 3. If the determinant (03 M)
and trace of matrix are 24 & 11respectively, find the remaining Eigen

values.

Q.2 Solve all questions:
V4

a)  Obtain Z{1} and hence prove that Z{k} = T

(1S ™M)
(04 M)

b)  The local authorities in a certain city installed 10,000 electric lamps in the (05 M)
streets of the city these lamps have average life of 1000 burning hours with
a standard deviation of 200hours. What number of lamps might be expected

to fail in first 800 hours.

Q.3 Solve all questions:

a)  Find Laplace transform of L

t

Find the eigen values and eigen vectors of the matrix {

b)  Find the Fourier transform of X (t) = cos(wt)

201
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7

¢)  Obtain the Fourier expansion wijitas e 2m)? in the interval

< 1v<71

"
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b)
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Q.4 Solve all questions: (15 M)
If f(k) = ;1; k = 0and g(k) = slk k = 0 then find Z- transform of (04 M) p
fk) * g(k) |
g 40D (05 M)
Check whether matrix [0 2 1]is diagonalizable or not? If so then find
0 03
the diagonal form and transforming form.
(06 M)

c)

()
a)

b)

c)

Q.6
a)

b)

If the pdf of a random variable is given by
f(x) = kx, 0S5 % 8 &
= 6k — kx, 25xs4\

Find (i) k, (ii) E(X), (ii))V(X)

Solve all questions:
1

Find the inverse Z-transform of F(z) = e if ROCis |zl <2

Find L™? [E);_(s:ﬁ] using partial fraction.

Let X, (t) & X,(t) be two signals defined by
X,(t) = te tu(t) & X,(t) = te ~tu(t). Find Fourier Transform o.f'thg

convolution X; (t) * X, (t).
Solve all questions:

: e
Let X(t) be a signal defined as X(t) = 0

transform of X(t).

Obtain complex form of Fourier series for f
(-3,3) '

Solve using Laplace transform L%j—




