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Note:    a)  No additional answer sheets will be provided.

          

b)  All sub-parts of a question must be answered at one place only, otherwise it will not be valued.

          

c)  Missing data can be assumed suitably.








Part - A 



Max.Marks:25
Answer all QUESTIONS.
	1.
	Give Axiomatic definition of probability and write axioms of probability.
	[3M]

	2.
	Mention any  two  properties  of probability density function and find P(X>2750) for a Gaussian random variable  with mean of x is 1830m and standard deviation 460m with FX(2.0)=0.9772.
	[3M]

	3.
	A random variable X is uniformly distributed on the interval (-5, 5). Another random variable Y=e-(X/5) is formed . Find E[Y ]
	[3M]

	4.
	Find correlation coefficient of Random variables V and W where V= -X+2Y, W=X+3Y. Here X and Y are two Random variables with means 1, 2 and variances 4, 1 respectively. The correlation coefficient of X and Y is 0.4.
	[3M]

	5.
	Mention any three properties power density spectrum.
	[3M]

	6.
	Find the cross correlation function of response of a linear system. 
	[2M]

	7.
	X is Random variable that has discrete values in the set {-1, -0.5, 0.7, 1.5, 3} with corresponding probabilities { 0.1, 0.2, 0.1, 0.4, 0.2}. Find the expressions for probability distribution function of X and also sketch it.
	[2M]

	8.
	Mention any three properties of Gaussian random variables.
	[2M]

	9.
	Differentiate White noise and colored noise.
	[2M]

	10.
	What is the probability of getting 53 Sundays in a leap year?
	[2M]









Part – B



   
 Max.Marks:50
ANSWER ANY FIVE QUESTIONS. EACH QUESTION CARRIES 10 MARKS.
	11.
	a)
	Define conditional probability and total probability. Derive equation for total probability.
	[5M]

	
	b)
	A missile can be accidentally launched  if two relays A and B both  have failed. The probabilities of A and B failing are known to be 0.01 and 0.03 respectively. It is also known that  B is more likely to fail if A has failed with probability 0.06.
 i) What is the probability of an accidental missile launch 
ii) What is the probability A will fail if B has failed.
	[5M]

	
	
	
	

	12.
	a)
	Define probability distribution function and write its properties.
	[4M]

	
	b)
	A random variable  X has density function fX(x)= ½ u(x) exp(-x/2). Define  events A= {1<X≤3}, B={X≤2.5} and C= A∩B. Find P(A), P(B) and P(C  )
	[6M]

	
	
	
	

	13.
	a)
	Define joint probability density function and write its properties
	[5M]

	
	b)
	A joint probability density function  fXY(x,y)= 10 u(x) u(y) exp(-5x) exp(-2y). Find marginal distribution functions in X and Y.
	[5M]

	
	
	
	

	14.
	
	Classify the Random processes and explain with neat sketches.
	[10M]

	
	
	
	

	15.
	a)
	Define wide sense stationary Random process and explain.
	[5M]

	
	b)
	Let X(t) be a wide sense stationary Random process (WSSRP) with 
Rxx(τ)=exp(-a|τ| ). We assume Y(t)=X(t) cos(wt+Φ) where Φ is Uniform Random variable on (-Π,Π). Determine the Auto correlation function of Y(t).
	[5M]

	
	
	
	

	16.
	a)
	Describe different types of Noise with example   
	[5M]

	
	b)
	Find the Power density spectrum and average power of response of a Series RL electrical network when subjected to white noise as input.
	[5M]

	
	
	
	

	17.
	a)
	Prove the condition for 3 events A, B and C to be independent.
	[5M]

	
	b)
	What is non monotonic transformation.  If a Random variable X is transformed to a new random variable  Y=3X2  where x is a Discrete random variable with the values  X={-2, 0, 1, 2} with respective probabilities  P(X)={0.2, 0.4, 0.1, 0.3}. Find the density function of Y.
	[5M]

	
	
	
	

	18.
	
	Write short notes on the following:
	

	
	a)
	Auto correlation function and cross correlation function of response of a linear system.
	[5M]

	
	b)
	Band limited process and its properties.
	[5M]
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