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Tlme 3 Hours " Max Marks 75 :

Note: i) Question paper consists of Part A, Part B.

i1) Part A is compulsory, which carries 25 marks. In Part A, answer all questions.

iii) In Part B, Answer any one question from each unit. Each question carries 10 marks
and may have a, b as sub questions.

Discuss joint and conditional probabilities. [2]

Define Rayleigh density function. [3]

Define the expected value of a random variable. [2]

Discuss,the concept of transformation of random Varlables ........ B3l.. .
{Deﬁne the concept ofe godrcrty 3 : \ [2

“Write the ‘concept of first-order stationary random process. [3).= 7
Define the power density spectrum of a system response. [

State any two differences between random variable and random process. [3]

Define entropy in the context of information theory. [2]

Discuss the concept of average noise figure. [3]

2 .a) A random Varrable X has a probab111ty densrty functron of the form
f(x) = " [u(x) — u(x — 1)] for the random variable Y = x2, find the variance.

b) A pack contains 4 white and 2 green pencils, another contains 3 white and 5 green pencils. If
one pencil is drawn from each pack, find the probability that (i) Both are white.

the number of tails showrng Compute and sketch the CDF of X.

b) A random variable X has the distribution function: f,(x) Y12 167150u(x —n). Find the
probabilities (i) P{—oo < X < 6.5}.(ii) P{X > 4} (iii) P{6 < X < 9}. [5+5]

------ .Let X and Y be Jointly Gaussian random, variables-with means ux.=. 3,4y = 4, variances
9 ay 16 and correlatlon coefﬁment p 0 ( .';’e.ECalculate the covarrance between,‘_ L
"X--and Y e LS A . A -
What is statlst1cal 1ndependence between two random variables? How does it relate to joint
distribution? Provide an example to illustrate independence and dependence. [5+5]

OR
5.a)  State and prove the Central Limit Theorem




6.a)  Show that the autocorrelation function of a stationary random process is an even function of 7.
b) Explam the dlfference between (N-order) and strlct -sense statlonarlty Prov1de an example of

7.a) Explam the concept of t1me averages and their relat10nsh1p to ergodlc processes
b) Define the autocorrelation function of a random process. Discuss its properties and how it
quantifies temporal dependence. [4+6]

Discuss the propert1es of the cross-power density spectrum mcludmg symmetry and non-
negativity. o, . A e A e A e Y
i}For two, Jomtly statlonary random ""'-_processes the cross correlatlon functlon is

xy(r) =2e~2%41(%)  Find the two cross-spectral density fuhction. ™ © [5+5] ¢

OR
9.a) Explain the relationship between the power density spectrum of the input signal and the
system's frequency response.
b)  Discuss the relationship between cross power spectrum and cross correlation function.[5+5]

: | "':__the concept of ':ource codlng 1
'help to compress’ data efﬁCIently while 1 preservmg 1nformat10n9 ; -
Explain the concept of channel capacity for a discrete channel. How does the Shannon Hartley

law relate the channel capacity to the signal-to-noise ratio? [5+5]
OR
11.a) Explain about resistive/thermal noise source. How does it contribute to the noise in electronic
systems? ..............................

effectlve noise temperature of the system. [5+5]
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