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Reg. No : .......................

Name : ...........................

First Semester M.Tech. Degree Examination, March 2014
(2013 Scheme)

Branch: ELECTRONICS AND COMMUNICATION

Signal Processing (2013 Admission)
TSC 1001: Random Processes and Applications

Time : 3 Hours Max. Marks: 60
Instructions : Answer any two questions from each Module.

All questions carry equal marks.
Module I

1. A computer chip manufacturer find that historically for every 100 chip pro-

duced 85 meet specification 10 needs reworking and 5 needs to be discarded.

Ten chips are chosen for inspection.

(a) What is the probability that all 10 meet specifications?

(b) What is the probability that two or more need to be discarded?

(c) What is the probability that 8 meet specification, one needs reworking

and one will be discarded?

2. Let X be a Gaussian random variable with pdf

fX(x)= 1√
2π
e
−x2
2 ; −∞ < x <∞

Let Y = g(X) where g(.) is the nonlinear function given as

g(x) =


-1 ; x < −1

x ; −1 ≤ x ≤ 1

1 ; x > 1

(a) Sketch g(x).

(b) Find FY (y), the probability distribution function of X .

(c) Find and sketch fY (y), the probability density function of X .
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3. X and Y are two independent random variables both uniform in [−1, 1]

and let Z = X + Y , Find

(a) the probability density function of |Z|.
(b) the characteristic function of Z.

Module II

4. If X and Y are two zero mean jointly Gaussian random variables with

equal variance, find

(a) the conditional density of the random variable X given that Y = y.

(b) the conditional expectation of the random variableX given that Y = y.

(c) the co-variance matrix of the random vector containing X and Y .

5. If X is a random vector with zero mean and co-variance matrix given by

RX =

 3
√

2√
2 4


find a linear transformation Y = AX such that the co-variance matrix of

Y is an identity matrix.

6. For a Poisson process N(t) with parameter λ, find the following.

(a) the distribution of Tn, the time to the nth arrival

(b) the autocorrelation function of N(t).

Module III

7. The resistors r1, r2, r3 and r4 are independent random variables and each

of them are uniform in the interval(450,550). Let R = r1 + r2 + r3 + r4.

(a) Using the central limit theorem, find P{1900 ≤ R ≤ 2100}.
(b) Find the Chebyshev bound on P{1900 ≤ R ≤ 2100}.
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8. A computer device can be either in a busy mode (state 1) processing a task,

or in an idle mode (state 2), when there are no tasks to process. Being in

a busy mode, it can finish a task and enter an idle mode any minute with

the probability 0.2. Thus, with the probability 0.8 it stays another minute

in a busy mode. Being in an idle mode, it receives a new task any minute

with the probability 0.1 and enters a busy mode. Thus, it stays another

minute in an idle mode with the probability 0.9. The initial state is idle.

Let Xn be the state of the device after n minutes.

(a) Find the distribution of X2,

(b) Find the steady-state distribution of Xn.

9. (a) Find the autocorrelation function of a Wiener process and then find its

K-L expansion.

(b) Show how a white noise process can be obtained from a Wiener process.


