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III B.Tech. I-Semester Supplementary Examinations, November-2003

PROBABILITY AND RANDOM VARIABLES 
(Bio-Medical Engineering)

Time: 3 hours






Max.Marks:70 

Answer any FIVE questions

All questions carry equal marks

---

1.a)
Define conditional probability and mention its properties.

   b)
What is the probability of picking an ace and a king from a deck of 52 cards?

   c)
A box contains 4-point contact diodes and 6 alloy junction diodes. What is the 
Probability that 3 diodes picked at random contain at least two point contact 
diodes?

2.a)
Define the joint distribution function. Explain how marginal density functions are 
computed given their joint distribution functions.

   b)
A product is classified according to the number of defects it contains (X1) and the 
factory that produces it (X2). The joint probability distribution is given by:

	  X2→

X1↓
	1
	2

	0
	1/8
	1/16

	1
	1/16
	1/16

	2
	3/16
	1/8

	3
	1/8
	


(i) Find the marginal distribution of X1.
(ii) Find the conditional distribution of X1 when X2 is equal to 1.

(iii) Are the variables X1 and X2 independent?

3.a)
State and prove any four properties of characteristic function.

   b)
Find the density function of the distribution for which the characteristic function 
is 
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4.
Consider a Random binary waveform that consists of a sequence of pulses with 
the following properties
   a)
Each pulse is of duration T0.

   b)
Pulses are equally likely to be ( 1
   c)
All pulses are statistically independent

   d)
The pulses are not synchronized, that is, the starting time T of the first pulse is 
equally likely to be any where between 0 and Tb.


Find the Auto correlation and power spectral density function of x(t).
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      OR

5.
Find the input auto correlation function, output autocorrelation and o/p spectral 
density of RC low pass filter, where the filter is subjected to a white noise of 
spectral density N 0/2.

6.a)
Write short notes on:


(i)
Noise power spectral density.


(ii)
Noise suppression in semiconductor devices.

   b)
Discuss the role of temperature variation in the operation of electronic devices in 
the point of view of noise generation.

7.a)
An amplifier has input and output impedances of 75 ohm, 60dB power gain, and a 
noise equivalent bandwidth of 15kHz. When a 75Ω resistor at 290oK is connected 
to the input, the output rms noise voltage is 75 microvolt. Determine the effective 
noise temperature of the amplifier assuming that the meter is impedance matched 
to the amplifier.

   b)
List the devices in which narrowband noise can be present.

8.a)
Calculate the average information content in English language, assuming that 
each of the 26 characters in alphabet occurs with equal probability.

   b)
Plot the channel capacity C versus B with S/N = constant for the Gaussian 
channel.

   c)
Explain the concept of  “amount of information and redundancy”.

***     ***     ***
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