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IT B.Tech I Semester Examinations,November 2010
PROBABILITY THEORY AND STOCHASTIC PROCESSES
Common to Electronics And Computer Engineering, Electronics And
Telematics, Electronics And Communication Engineering
Time: 3 hours Max Marks: 80
Answer any FIVE Questions
All Questions carry equal marks
* * K Kk

1. (a) State & Prove any four properties of band limited processes. [4x3=12]

(b) White noise with power density No/2 is applied to a networ impulse

response h(t) = u(t) wt exp (w- t). Where w> 0 is ind the

correlations of input & output. [4]

2. A random process Y(t) = X(t)- X(t +7) is defined i s of afprbcess X(t) that
is at least wide sense stationary. $

(a
(

)
b) Show that oY?= 2[Ry (0)
(c) EY(t) = X(t) +X(t + 7 doY? [54+5+6]
3. (a) For two zero mean ssiaf random variables X and Y show that their joint

characteristic fun€tio

Show that mean value of Y(t) is 0 ev non Zero mean value.

(c) T aussian random variables X and Y have variances 0X?=9 and oY?= 4,
respeetively and correlation coefficient p. It is known that a coordinate ro-
tation by an angle I1/8 results in new random variables Y] and Y; that are
uncorrelated. what is p. [8+4-+4]

4. (a) Joint probabilities of two random variables X and Y are given in table3a

X
v 1|2 | 3

1 71328 [ 114

2 147 | 328 | 1714

3|14 |24 | 17

Table 3a
Find
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i. P(X < 1.5)
ii. XY is even

iii. Y is odd given that X is even.

(b) The probability density functions of two statistically independent random vari-

<y<
ables X and Y are given by fx(z) = ze™ x>0 fry) = (1] 2:51;63{@0_131@

Find the probability distribution and density functions of W = XY.  [8+8]

a) What is an event and explain discrete and continuous events with an example.

b)

¢) Determine the probability of a card being either red or a que 6+6+4]
)

(
(a

(
(

Discuss joint and conational probability.

Define and explain characteristic function and moment ingyfunction of

the random variable X .

(b) A random variable X has the density function. —o00 <z <00
Find E[X], E[X?] and variance. [8+8]

(a) Define cumulative probability distribu ungtion. And discuss distribution

function's specific properties.

(b) What are the conditions
What do you mean by€ontinuo

to be a random variable? Discuss.
and discrete random variable? [8+8]

(a) Derive the expressi PSD and ACF of band pass white noise and plot
them
(b) Defi of noise and explain. [8+8]
* %k Kk x
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1. (a) Define and explain characteristic function and moment generating function of
the random variable X .

(b) A random variable X has the density function. fx(z) = < o0
Find E[X], E[X?] and variance. [8+8]
2. (a) Joint probabilities of two random variables X aew re gl n table3a
>
SRR

1 17| 328 [ 114

o |7 3028 | 1114
Q > 3 | 114 |oqa | 147
\ Table 3a
Fin

i. P(X < 1.5)
ii. XY is even

iii. Y is odd given that X is even.

(b) The probability density functions of two statistically independent random vari-

<y <
ables X and Y are given by fx(z) = xze™ x>0 fr(y) = (1] (())tl;egw_isle

Find the probability distribution and density functions of W = XY.  [8+§]

3. (a) Derive the expression for PSD and ACF of band pass white noise and plot
them

(b) Define various types of noise and explain. [8+8]

4. (a) What is an event and explain discrete and continuous events with an example.

(b) Discuss joint and conational probability.

)

(¢) Determine the probability of a card being either red or a queen. [64+6+4]
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5. A random process Y(t) = X(t)- X(t +7) is defined in terms of a process X(t) that
is at least wide sense stationary.

(a) Show that mean value of Y(t) is 0 even if X(t) has a non Zero mean value.

(b) Show that 0Y?= 2[Ry (0) — Ryx(7)]

(¢) EY(t) = X(t) +X(t + 7) find E[Y(t)] and oY [54+5+6]

6. (a) State & Prove any four properties of band limited processes. [4x3=12]
(b) White noise with power density No/2 is applied to a network with impulse
response h(t) = u(t) wt exp (w- t). Where w> 0 is a constant. Find the
correlations of input & output.

[4]
7. (a) For two zero mean Gaussian random variables X and Y s t joint
characteristic function is
PXY (wy,ws) = exp{—1/2[cX?wi+2poxoywiws+oX 2§ }.
(b) Statistically independent random variables X a a oments myg = 2,
mag = 14, mpz = 12 and my; = -6 find the 2
e

(¢) Two Gaussian random variables X and riances cX?=9 and oY?=4,
respectively and correlation ¢ nt\” is known that a coordinate ro-
tation by an angle I1/8 r andom variables Y; and Y5 that are

uncorrelated. what is [8+4+4-4]

8. (a) Define cumulative{pr ilitydistribution function. And discuss distribution
function's @ope ies.

tions for the function to be a random variable? Discuss.

(b) What
\@ ean by continuous and discrete random variable? [8+8]

* ok ok ok ok
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1. (a) State & Prove any four properties of band limited processes. [4x3=12]
(b) White noise with power density No/2 is applied to a networ impulse
response h(t) = u(t) wt exp (w- t). Where w> 0 is a coust ind the

correlations of input & output.

2. (a) What is an event and explain discrete and continu vent an example.
(b) Discuss joint and conational probability.
(c¢) Determine the probability of a card b either or a queen. [64+6-+4]
3. (a) Define and explain characterigtd ctiofl and moment generating function of
the random variable X .
(b) A random variable X den;y function. fx(z) = fe 1l —oo <2 < oo

st
Find E[X], E[X?] #nd variaiige. 848
4. (a) Define cu -'@ ep ility distribution function. And discuss distribution

functi SPE properties.
(b) at age $heVeonditions for the function to be a random variable? Discuss.
Whet"do you mean by continuous and discrete random variable? [8+8]

5. A random process Y (t) = X(t)- X(t +7) is defined in terms of a process X(t) that
is at least wide sense stationary.

(
(

a) Show that mean value of Y(t) is 0 even if X(t) has a non Zero mean value.
b) Show that oY?= 2[Ry (0) — Ry (7)]
)
)

(c) It Y(t) = X(t) +X(t + 7) find E[Y(t)] and oY [5+5+-6]

6. (a) Derive the expression for PSD and ACF of band pass white noise and plot
them

(b) Define various types of noise and explain. [8+8]

7. (a) Joint probabilities of two random variables X and Y are given in table3a
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1 7328 [ 114

2 147 | 328 | 1114

3|14 |24 | 17

Table 3a
Find
i. P(X < 1.5)
ii. XY is even

iii. Y is odd given that X is even.

(b) The probability density functions of twe,statisticallyindependent random vari-

<y<
ables X and Y are given by fx (z )=y zeT% > 0 frly) = (1] Stfte;?{w_isle

Find the probability distributionand,density functions of W = XY.  [8+8§]

8. (a) For two zero mean Gaussian random variables X and Y show that their joint
characteristic functionsis
PXY (wy,wa)= exp{—1/2[cX?wi+2poxoywiwet+oY3wi]}.

(b) Statisticallyindependent random variables X and Y have moments myq = 2,
mso = 14, 1mp2= 12 and my; = -6 find the moment Hoo

(c) Two'Gaussian random variables X and Y have variances 0X?=9 and oY?= 4,
respectively and correlation coefficient p. It is known that a coordinate ro-
tation by an angle I1/8 results in new random variables Y; and Y5, that are
uncorrelated. what is p. [8+4+4-4]

* ok ok ok ok

6

www.firstranker.com



www.firstranker.com

Code No: R05210401 RO5 Set No. 3

IT B.Tech I Semester Examinations,November 2010
PROBABILITY THEORY AND STOCHASTIC PROCESSES
Common to Electronics And Computer Engineering, Electronics And
Telematics, Electronics And Communication Engineering
Time: 3 hours Max Marks: 80
Answer any FIVE Questions
All Questions carry equal marks
* % x x Kk

1. (a) What is an event and explain discrete and continuous events with an example.
(b) Discuss joint and conational probability.
(c¢) Determine the probability of a card being either red or agfieen: [6=6-+4]
2. (a) Derive the expression for PSD and ACF of band pass wlite adise and plot
them

(b) Define various types of noise and explain. [8+8]

3. (a) Joint probabilities of two random vari@bl8g,Xand Y are given in table3a

e
v 1|2 | 3

1 71328 [ 114

2 147 |38 | 114

3|14 |24 | 17

Table 3a
Find
i. P(X < 1.5)
ii. XY is even
iii. Y is odd given that X is even.

(b) The probability density functions of two statistically independent random vari-

<y<
ables X and Y are given by fx(z) = ze™® z >0 fry) = (1) gtfte;?{w_isle

Find the probability distribution and density functions of W = XY.  [8+8§]

4. (a) For two zero mean Gaussian random variables X and Y show that their joint
characteristic function is
OXY (wy,wq) = exp{—1/2[cX’wi+2poxoywiws+oY2w3]}.

(b) Statistically independent random variables X and Y have moments myy = 2,
maoo = 14, mge = 12 and my; = -6 find the moment 99
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(c) Two Gaussian random variables X and Y have variances 0X?=9 and oY?=4,
respectively and correlation coefficient p. It is known that a coordinate ro-
tation by an angle I1/8 results in new random variables Y; and Y5 that are
uncorrelated. what is p. [8-+4+4]

5. A random process Y(t) = X(t)- X(t +7) is defined in terms of a process X(t) that
is at least wide sense stationary.

(a) Show that mean value of Y(t) is 0 even if X(t) has a non Zero mean value.
(b) Show that oY?= 2[Ry (0) — Ry (7)]
(c) T Y(t) = X(t) +X(t + 7) find E[Y(t)] and oY2. [5+5+6]
6. (a) Define cumulative probability distribution function. And ibution
function's specific properties.
(b) What are the conditions for the function to be agragdomWyarigble? Discuss.
What do you mean by continuous and discrete le? [8+8]
7. (a) State & Prove any four properties of band rocesses. [4x3=12]
(b) White noise With power density No/ d to a network with impulse

ere w> 0 is a constant. Find the

[4]

istic function and moment generating function of

response h(t ) wt exp
Correlatlons of 1nput & 0

8. (a) Define and explai ract
the random varia

(b) the density function. fx(z) = e "l —co <2 < oo
and variance. [8+8]
* Kk kK
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