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The question paper contains 40 questions of total 50 marks.

Question No.1 to Question No.30 are MCQ type each of 1 mark and total 30 marks.

Question No.31 to Question No.40 is each of 2 marks and total 20 marks.

Candidates may attempt all 40 questions maximum of 50 marks.

For MCQ type questions, select the correct answer out of the options given against each question by
putting a Tick Mark (V') against it.

The missing data, if any, may be assumed suitably.

The theorem which states least percentage of values that fall within standard deviations is classified [1]
as:
(A) Gaussian theorem
(B) Poisson theorem
(C) Chebyshev’s theorem
(D) None of these

If X and Y are independent random variables defined by probability density function (pdf) fyy(x,y), [1]
thepdfof Z=(X+Y)is
(A) fx()-fr()

B) [ [°7 fry(x,y).dx.dy

©) [%, fry(x,¥).dx.dy

fxy(xy)
D a7
©) Fx().fr(»)

If y(w) is the complex characteristic function of a random variable X, then the n™ moment about [1]
origin E[X"] is given by
(A) E[X"] = ("¢ 4 (0)
(B) E[X"] = (N"¢"y(w)
© Ex™ = () 9",
X

J
n
() Elx"] = (5) #"x(@)
The cross-correlation provides: [1]
(A) Information about the structure of only one signal
(B) Information about the behavior of only one signal in the time domain
(C) The measure of dissimilarities between two signals
(D) The measure of similarities between two signals

A random variable X has a continuous uniform distribution over the interval (2, 6). The P[X < 4] is [1]
(A) 0.3
(B) 0.5
(C) 1.33
(D) None of these

If X represents the outcomes, when a fair dice is tossed, choose the correct answer from the given [1]
options. Here E[X] is the mean value of X and My(t) is the moment generating function (MGF) of X.
(A) E[X] = [Mx'(t)]t=0 = 91/6

(B) E[X] = [Mx" (D)]¢=0 = 7/2
(C) E[X] = [Mx’(t)]tzo =7/2
(D) None of these
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A sequence of random numbers can be termed convergence if
(A) (X, — X,_1) is less than ¢, for all n
(B) |X — X,,_4| is less than &, for n > some value
(C) (X —X,) is less than ¢ for n > some value

(D) (X —X,,) is zero for some value of n

Which of the following distribution function(s) show(s) the memoryless property?
(A) Exponential distribution

(B) Gamma distribution

(C) Poisson distribution

(D) All the above

If, P(A)=0.5, P(B)=0.3 and P(4 n B) = 0.15, then P((A|B) in a two-event space is
(A) 0.15
(B) 0.3
(C) 0.5
(D) 0.85

Consider a pdf given by f(x) = k e®, 0 < x< c. The P(x < a) can be written as
(A) <1-1/a?

(B) >1-1/a
C) <1/a?
(D) > 1/a

If fyy(x,y) = k is the probability density function (pdf) of bivariate random variables for 0 < x < 1,0 <
y <1 and 0 otherwise, then E[XY?] is

(A) 1/6
(B) 1/4
() 1/3
(D) 1/2

For any random variable X, the value of a for which the function E[(X — a)?] is minimum is
(A) a = E[X]
(B) a=E[X]/2
(C) a =E[X?]
(D) a = E[X?]/2

If X and Y are two random variables, then the variance of (aX + bY), where a and b are constants is
(A) aVar[X] + bVar[Y] — abCov[X,Y]
(B) a?Var[X]+ b?Var[Y] — 2abCov[X,Y]
(C) a?Var[X] + b?Var[Y] + 2abCov[X,Y]
(D) aVar[X] + bVar[Y] + abCov[X,Y]

There are 5 events whose values are {2, -5, 3, 6, -2} with respective probability value {0.1, 0.2, 0.3,
0.2, 0.2}. The variance is

(A) 15.29

(B) 17.31

(C) 27.12

(D) None of these

Consider two random variables ‘X’ and ‘Y’ with joint-characteristic function @y (w,, w,), then find
joint p.d.f. fyy(x,y). ‘
(A) if_woo fjooo By (wq, wy) - e/ (@1¥+02Y) - dgy, - dw,

(B) —

(2m)?
(€) 2n f_oooo fj; By (01, w,) -/ @1¥F02)) . dy, - dw,

fjooo f_czo Bxy (wq, wp) e/ (@1X+02Y) - dgy, - dw,

D) 2m)2 [7 7 Buy(wy, wy) - e T@1¥+@29) . do, - dw,
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A random process is called ‘white’ if the power spectral density is equals to
(A) Symmetric and constant with frequency
(B) Asymmetric and impulse with frequency
(C) Symmetric and impulse with frequency
(D) Asymmetric and constant with frequency

The joint CDF of a two-dimensional random variable is Fyy(x,y). The P(X > a,Y > ¢) can be given by
(A) 1+ Fx(a) + Fy(c) + Fxy(a,c)
(B) 1+ Fx(a) — Fy(c) — Fxy(a,c)
(C) 1-Fx(a) —Fy(c) + Fxy(a,c)
(D) 1-Fx(a) — Fy(c) — Fxy(a,c)

If A and B are two events making complete space, then P (A/E) is
1-P(AUB)
TN

B) 1-PA/5)

€) 1-PA/p)
(D) None of the above

Consider a probability space whose pdf is given by f(x) = k e for x>0, is equal to 0 otherwise. Find
the mean of the random variables.

(A) 3

(B) 1/3

(C) 1/6

(D) 1/9

For two events A4 and B of a two-event space, P(A N B) + P(A N B) is represented by
(A) P(A)
(B) P(B)
(C) P(AUB)
(D) P(ANB)

A random variable X has mean of 9 and variance of 3. Use Chebyshev’s inequality and find an upper
bound for P(|X — 9| = 3).

(A) 1/2
(B) 1/3
(C) 2/3
(D) 3/5

Consider a Gaussian pdf with mean and standard deviation equal to 2 and V2 respectively.
The P(|x-2| = 0.001) can be written as

(A) <2000
(B) = 2000
(C) <1414
(D) = 1414

When joint probability density function (pdf) of X and Y is fyy(x,y), then cumulative distribution
function (CDF) of z = (X2 + Y?) can be given as F;(z) equals to

V7 e(o-
(A) f_;gf_(izf;)fxy(x;w-dx-dy

®) foﬁ f%fxv(% ¥).dx.dy

(C) f_\/jg f_‘ﬁz__y%fxy(x, y) dx. dy

(D) foz f@fw(& y).dx.dy

The auto-correlation function of a band-limited (B Hz) white-noise process is given by:
(A) R(r) = B.N,.Ln(2B7)

(B) R(t) = B.Ny.7.sin(2B)
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[1]
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(C) R(z) = B.N,y.Log(2B1)
(D) R(t) = B.N,.sinc(2B7)

If ‘A’ and ‘B’ represents space of two events, then the probability that exactly one of them occurs
is

(A) P(A)+P(B)

(B) P(A)+P(B)—P(ANB)

(C) P(A)+P(B) —2P(ANB)

(D) P(A) +P(B)

The auto-correlation function of a wide-sense stationary random process is given as e 2/l Find the
peak value of the spectral density.

(A) 1

(B) 2

€ e

(D) e—1/2

Let X is a random variable and B is the conditioning event defined as B = (X < b), where b is some
real number —oo < b < o0, also Fy(x) and fx(x) denote cumulative distribution function (CDF) and
probability distribution function (pdf) of X respectively, then conditional density function fy(x|X < b)
for X <bis
Fx(x)
A
JP Fx(x).ax

Fx(x)
B Az
®) [P fx(o).ax
fx(x)
fio fx(x).dx
fx(x)
I fFx(o).ax

(©)

(D)

Tickets numbered 1 to 20 are mixed-up and then a ticket is drawn at random. Find the probability
that the ticket drawn has a number which is a multiple of 5.

(A) 1/4

(B) 1/5

(C) 8/15

(D) 9/20

If X be the sum of N uncorrelated random variables, the covariance Cxix; of X can be given for large

N by
(A) oy fori=j

(B) Noy % fori=j

Nl.')')(i2
2

©) sfori=j

le-z . .
(D) —fori=]

If the co-variance of two random variables X and Y is Cyy, find their correlation coefficient pyy.
(A) Ln[Cxy]

(B) Ln( Cxy )

PX-PY
PXx-Py
© =,

Px-Py
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State and explain Bayes’ Rule for probability.

In a class, 60% of the students are boys and the remaining are girls. It is known that the probability
of a boy getting distinction is 0.30 and that of girl getting distinction is 0.35. Find the probability that
a student chosen at random will get distinction?

Define moment generating function (MGF) of ensemble of random variables with an example.

For a Binomial distribution mean is 6 and standard deviation is v/2. Find the probability for one
success.

For a bivariate probability density function (pdf), write expressions for the third moment.

Statistically independent random variables X and Y have joint moments as, m,, = 2, my, = 16, my, =
30 and m,; = —10. Find variance of X and Y.

State and prove Markov’s inequality theorem.

Verify, if there exist a variate X for which Pluy —20 < X < uy + 20] = 0.6. Use Chebyshev’s
inequality.

Explain wide sense stationary (WSS) random process.

A wide sense stationary process X (t) has power spectrum Syx(w) = ﬁ. Find the average power of
X(t).

(2]
(2]

(2]

[2]

[2]
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