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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.

Bloom's Cognitive Levels of Learning (BCLL)

	Remember
	L1
	Apply
	L3
	Evaluate
	L5

	Understand
	L2
	Analyze
	L4
	Create
	L6








Part - A 




Max.Marks:20
Answer all QUESTIONS

	
	
	BCLL
	CO(s)
	Marks

	1
	Define Mutually Exclusive Events?
	L1
	CO1
	[2M]

	2
	Write the properties of probability density function?
	L1
	CO2
	[2M]

	3
	Define conditional distribution and density function of two random variables X and Y?
	L2
	CO3
	[2M]

	4
	Distinguish between a random variable and random process
	L2
	CO4
	[2M]

	5
	Explain Time average and Ergodicity?
	L2
	CO5
	[2M]

	6
	Write a short note on thermal noise?
	L1
	CO6
	[2M]

	7
	What is Expectation? Write the mathematical forms for continuous and Discrete cases?
	L2
	CO1
	[2M]

	8
	What are statistically Independent Random variables?
	L1
	CO4
	[2M]

	9
	What is a Stationary Random Process?
	L2
	CO6
	[2M]

	10
	Give the classical definition of Probability?
	L2
	CO5
	[2M]








Part – B 




Max.Marks:50
ANSWER ANY FIVE QUESTIONS. EACH QUESTION CARRIES 10 MARKS.
	
	 
	
	BCLL
	CO(s)
	Marks

	11.
	a)
	State and prove the Bayes theorem
	L2
	CO1
	[5M]

	
	b)
	A speaks truth in 75% cases and B in 80% of the cases. In what percentage of cases are they likely to contradict each other in stating the same fact?
	L3
	CO1
	[5M]

	
	
	
	
	
	

	12.
	a)
	A random variable has Poisson distribution such that P(X=3) = P(X=4). Find P (X=6).
	L4
	CO2
	[5M]

	
	b)
	The radial mis-distance of landings from parachuting sky divers, as measured from target center, is Rayleigh random variable with b=800m2 and a=0. The target is a circle of 50-m radius with a bull’s eye of 10-m radius. Find the probability of a parachuter hitting the bull’s eye   given that the landing is on the target.
	L4
	CO2
	[5M]

	
	
	
	
	
	

	13.
	a)
	Derive the expressions for the distribution and density functions of sum of two statistically independent random variables.
	L2
	CO3
	[5M]

	
	b)
	The density function of two random variables X and Y is 4e-2(x+y) u(x) u(y). Find the mean   value of the function e-(x+y).
	L3
	CO3
	[5M]

	
	
	
	
	
	

	14.
	a)
	Classify the different types of Random Processes
	L2
	CO4
	[5M]

	
	b)
	Explain Auto-correlation and Cross-correlation functions.
	L2
	CO4
	[5M]

	
	
	
	
	
	

	15.
	a)
	Prove that the Random Process 
X(t)=A Cos(ωt+ θ) is WSS if it is assumed that ω is a constant and θ is a uniformly distributed variable in the interval(0,2π)
	L3
	CO5
	[5M]

	
	b)
	Explain about mean Ergodic and correlation Ergodic random process
	L2
	CO5
	[5M]

	
	
	
	
	
	

	16.
	a)
	Explain the power density spectrum of a response of system.
	L2
	CO6
	[5M]

	
	b)
	Explain different types of noises.
	L2
	CO6
	[5M]


	17.
	a)
	State and Prove total probability theorem.
	L2
	CO1
	[4M]

	
	b)
	A random variable is uniformly distributed between 1 and 3. Find the probability that the variable is in the range 1.5 and 2.
	L3
	CO2
	[3M]

	
	c)
	The joint density function for X and Y is 

fx,y(x,y)= xy/9  ;  0<x<2, 0<y<3

             = 0; elsewhere

Show that X and Y are uncorrelated.
	L3
	CO3
	[3M]

	
	
	
	
	
	

	18.
	a)
	Classify the different types of Random Processes
	L2
	CO4
	[4M]

	
	b)
	A random process is given as X(t) = t, where A is a uniformly distributed random variable on (0,1). Find the Auto-correlation function of  X(t).
	L3
	CO5
	[3M]

	
	c)
	Derive the mean value of the linear system response.
	L2
	CO6
	[3M]
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