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Code No: NR210402 NR Set No. 2

ITI B.Tech I Semester Examinations,November 2010
PROBABILITY AND RANDOM VARIABLES
Common to 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) Explain what do you mean by the term “Random variable”? Give the classi-
fication of random variables and explain with examples.
(b) If the probability density of a random variable is given by;
f(x) = xfor0 <x < 1
=(2—x)forl <x<2
Find the probabilities that a random variable i ability density
will take on a value
i. between 0.2 and 0.8.
ii. between 0.6 and 1.2. F 8+8]
2. (a) An antenna is connected ing an equivalent noise temperature
T. = 100°. The avail ain Of receiver is 108 and the noise band
If th

vailable noise output noise power is 10pw, find

width is By=10 Z.
the antenna temp r
(b) Calculate ‘@.- se Bafidwidth of a RC low pass filter having 3db bandwidth

fc. [8+8]
3. (a) (1 he f6llowing table
X 1 21 31415 6 7
P(x) | 0.05]0.1]0.3|0]03]0.15]0.1
Find
i. E[X]
ii. F[X?]
iii. VIX]
iv. V[2x = 3]
(b) Prove that cov(ax,by) = ab cov(x,y) [8+-8]

4. (a) Derive the relation between PSDs of input and output random process of an
LTT system.

(b) X(t) is a stationary random process with zero mean and auto correlation

Rxx (1) e ?Ilis applied to a system of function H (w) = -orz  Find mean

and PSD of its output. [8+8]
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5. (a) Derive an expression for, the error function of the standard normal Random
variable

(b) Lifetime of IC chips manufactured by a semiconductor manufacturer is ap-
proximately normally distributed with mean = 5x 10° hours and standard
deviation of 5x 10° hours. A mainframe manufacturer requires that at least
95% of a batch should have a lifetime greater than 4x10° hours. Will the deal
be made? [8+8]

6. Let the Random process be given as = Z(t) = x(t) cos [wot + 0] where x(t) in
stationary Random process with E[x(t)]=0 and E[z?(t)] = o2

(a) If0 =0 find E[Z(t)] and FE|[Z?]if Z(t) stationary.

(b) If 6 is a random variable independent of x(t) and uniformd§ di over
the interval (—IT, 1) show that E[Z(t)] = 0 and E[Z?{)[%& 2 [8+8]

7. (a) Explain how the available noise power in an electgo it'€an be estimated.

in an electron devices?
[8+8]

(b) What are the different noise sources that m

8. Explain the following:
(a) Code efficiency
(b) Noiseless-coding ta€0Tem
(c) Ideal chann
)

(d Hammix [4+4+4+4]
Q K K kK
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PROBABILITY AND RANDOM VARIABLES

Common to Electronics And Telematics, Electronics And Communication

Time:

1.

Engineering
3 hours Max Marks: 80
Answer any FIVE Questions
All Questions carry equal marks
* % x x Kk

(a) Given the following table

X |1 [ 2|3 145 | 6 |7

P(x) | 0.05]01]0.3|0]03]0.15]0.1 @
Find

i. E[X] $
ii. F[X?]
iii. V[X] ?\
iv. V[2x £ 3]
(b) Prove that cov(ax,by) &@

[8+8]

(a) Derive an expressj error function of the standard normal Random
variable

(b) Lifetime nufactured by a semiconductor manufacturer is ap-
proxi ly distributed with mean = 5x 10° hours and standard
i 105 hours. A mainframe manufacturer requires that at least

a batch should have a lifetime greater than 4x10° hours. Will the deal
e? [8+8]

(a) Explain how the available noise power in an electronic circuit can be estimated.

(b) What are the different noise sources that may be present in an electron devices?
[8+38]

(a) Derive the relation between PSDs of input and output random process of an
LTT system.

(b) X(t) is a stationary random process with zero mean and auto correlation

Rxx (1) e ?Ilis applied to a system of function H (w) = ]wﬁ Find mean

and PSD of its output. [8+8]

(a) An antenna is connected to a receiver having an equivalent noise temperature
T, = 100°k. The available gain of receiver is 10% and the noise band
width is By=10 MHz. If the available noise output noise power is 10w, find
the antenna temperature.

(b) Calculate the noise bandwidth of a RC low pass filter having 3db bandwidth
fc. [8+8]
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6. (a) Explain what do you mean by the term “Random variable”? Give the classi-
fication of random variables and explain with examples.

(b) If the probability density of a random variable is given by:
f(x) = xfor0 <x < 1
=(2—x)forl <x<2
Find the probabilities that a random variable having this probability density
will take on a value

1. between 0.2 and 0.8.

ii. between 0.6 and 1.2. 848
7. Let the Random process be given as = Z(t) = x Ccos [wot + 0] in
stationary Random process with E[x(t)]=0 and E[z ] =02

(a) If0 =0 find E[Z(t)] and E[Z?]if Z(t statlonary

(b) If 0 is a random variable 1ndependent of x form stributed over

the interval (—II, II) show that E[Z(t)] = O nd 792” [8+8]
8. Explain the following:

(a) Code efficiency

(b) Noiseless-coding theore

(c) Ideal channel

(d) Hamming co [4+4+4+4]
Q\ * kK K K
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ITI B.Tech I Semester Examinations,November 2010
PROBABILITY AND RANDOM VARIABLES
Common to 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) Given the following table

X |1 [ 2|34 5| 6 |7

P(x) [ 0.05[01[03[0][03]0.15]0.1 @
Find

i. E[X]

i, B[X?]

iil. V[X] v

iv. V[2x £ 3]
(b) Prove that cov(ax,by) =gb cow&y [8+8]

2. (a) Derive the relatiogbetween\RSDs of input and output random process of an
LTT system.

(b) X(t) is_a gnary™fandom process with zero mean and auto correlation

Ry pfr )€ ied to a system of function H (w) = ﬁ Find mean
afid P its output. [8+8]

3. (a) An antenna is connected to a receiver having an equivalent noise temperature
T, = 100°k. The available gain of receiver is 10® and the noise band
width is By=10 MHz. If the available noise output noise power is 10uw, find
the antenna temperature.

(b) Calculate the noise bandwidth of a RC low pass filter having 3db bandwidth
fc. [8+8]

4. (a) Explain how the available noise power in an electronic circuit can be estimated.

(b) What are the different noise sources that may be present in an electron devices?
[8+8]

5. Let the Random process be given as = Z(t) = x(t) cos [wot + 0] where x(t) in
stationary Random process with E[x(t)]=0 and E[2%(t)] = o2

(a) If0 =0 find E[Z(t)] and FE|[Z?] if Z(t) stationary.
(b) If 6 is a random variable independent of x(t) and uniformly distributed over
the interval (—IT, IT) show that E[Z(t)] = 0 and E[Z2(t)] = %2” [8+8]
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(a) Derive an expression for, the error function of the standard normal Random
variable

(b) Lifetime of IC chips manufactured by a semiconductor manufacturer is ap-
proximately normally distributed with mean = 5x 10° hours and standard
deviation of 5x 10° hours. A mainframe manufacturer requires that at least
95% of a batch should have a lifetime greater than 4x10° hours. Will the deal
be made? [8+8]

7. Explain the following:

(a) Code efficiency
(b)
(c) Ideal channel
)
)

(d) Hamming codes 4-+4+4+4-4]
(a) Explain what do you mean by the term “Rand 1 ! Give the classi-
fication of random variables and explain w .

(b) If the probability density of a randomWawiabléis given by:
f(x) = xfor0 <x < 1
=(2—x)forl <x<2
Find the probabilities a rafndom variable having this probability density
will take on a val

Noiseless-coding theorem

1. between ( .
ii. betwe @ 9. [8+8]

KKk ok ok
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ITI B.Tech I Semester Examinations,November 2010
PROBABILITY AND RANDOM VARIABLES
Common to 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. Let the Random process be given as = Z(t) = x(t) cos [wot + 0] where x(t) in

stationary Random process with E[x(t)|=0 and E[2?(t)] = o2

(a) If0 =0 find E[Z(t)] and E|[Z?] if Z(t) stationary.

(b) If 6 is a random variable independent of x(t) and ung uted over

the interval (—II,1I) show that E[Z(t)] = 0 and [8+8]

2. (a) Derive the relation between PSDs of inpu random process of an
LTT system.

(b) X(t) is a stationary random ro mean and auto correlation

Rxx () e ?lis applied to offfunction H (w) = m Find mean
and PSD of its output, & [8+8]

3. ) Explain what do the term “Random variable”? Give the classi-

fication of r riables and explain with examples.
If the ensity of a random variable is given by:
x <1
< x <2
Fin the probablhtles that a random variable having this probability density
will take on a value

1. between 0.2 and 0.8.
ii. between 0.6 and 1.2. [8+-8]

4. (a) Given the following table

X 1 213 14| 5 6 7
P(x) | 0.05]0.1]0.3|0]03]0.15]0.1

Find
i. E[X]
ii. F[X?
iii. V[X]
iv. V[2x £ 3]
(b) Prove that cov(ax,by) = ab cov(x,y) [84-8]

5. (a) Explain how the available noise power in an electronic circuit can be estimated.
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(b) What are the different noise sources that may be present in an electron devices?
[8+8]

6. (a) Derive an expression for, the error function of the standard normal Random
variable

(b) Lifetime of IC chips manufactured by a semiconductor manufacturer is ap-
proximately normally distributed with mean = 5x 10° hours and standard
deviation of 5x 10° hours. A mainframe manufacturer requires that at least
95% of a batch should have a lifetime greater than 4x10® hours. Will the deal
be made? [8+8]

7. (a) An antenna is connected to a receiver having an equivalent noi perature

T, = 100°k. The available gain of receiver is 10® and the neise
width is By=10 MHz. If the available noise output nois¢power

the antenna temperature.
(b) Calculate the noise bandwidth of a RC 1ov§ in® 3db bandwidth
fc. [8+8]

8. Explain the following:
(a) Code efficiency
(b) Noiseless-coding theor
(c) Ideal channel
(d) Hamming c [4+4+4+4]
Q\ * ok ok kX

D Al

1910w, find
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