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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 discrete sample space.
	L1
	CO1
	[2M]

	2
	State Bayes’ theorem.
	L1
	CO2
	[2M]

	3
	List any two properties of Joint Characteristic Function.
	L1
	CO3
	[2M]

	4
	A random process X(t) whose mean value is 2 and autocorrelation function is RXX(τ) = 4 e-2[image: image2.png]Izl



 is applied to a system whose transfer function is [image: image4.png]2t



. Find the mean value of the output signal Y(t).
	L5
	CO4
	[2M]

	5
	When a random process is is said to be mean ergodic?
	L2
	CO5
	[2M]

	6
	What is Thermal noise?
	L1
	CO6
	[2M]

	7
	Define random variable.
	L1
	CO1
	[2M]

	8
	Distinguish between random variable and random process.
	L2
	CO4
	[2M]

	9
	Write any two properties of cross correlation function.
	L1
	CO6
	[2M]

	10
	Define Band pass random process.


	L1
	CO5
	[2M]








Part – B 




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

	11.
	a)
	A bag X contains 3 white and 2 black balls. Another bag Y contains 2 white and 4 black balls. If one bag is selected at random and a ball is selected from it, then find the probability that the ball is white.
	L5
	CO1
	[5M]

	
	b)
	State and explain the total probability theorem.
	L2
	CO1
	[5M]

	
	
	
	
	
	

	12.
	a)
	A random variable has poisson distribution such that 
P(X=3) = P(X=4). Find P(X=6).
	L5
	CO2
	[5M]

	
	b)
	What are the conditions for a function to be a random variable? Explain.
	L2
	CO2
	[5M]

	
	
	
	
	
	

	13.
	a)
	The joint density function of X and Y is 

fX,Y (x,y) = [image: image6.png]{L 0<x<5 0<y<20

0
0 elsewhere




Find the expected value of the functions: (i) XY and      (ii) X2Y
	L5
	CO3
	[5M]

	
	b)
	Write a brief note on Jointly Gaussian random variables.
	L1
	CO3
	[5M]

	
	
	
	
	
	

	14.
	a)
	Explain the concept of random process.
	L2
	CO4
	[5M]

	
	b)
	Which of the following are suitable auto correlation functions?

(i) R(τ) = A sin ω0 τ



(ii) A rect [image: image8.png]


, which is a rectangular function of τ with width = τ0.
	L5
	CO4
	[5M]

	
	
	
	
	
	

	15.
	a)
	State and prove any three properties of the power spectral density of a random process.
	L3
	CO5
	[5M]

	
	b)
	Find the PSD of a random process z(t) = x(t) + y(t) where x(t) and y(t) are zero mean, individual random process.
	L5
	CO5
	[5M]

	
	
	
	
	
	

	16.
	
	Explain in detail about the random signal response of linear system with (i) System response as convolution, 
(ii) Mean and Mean squared values of System response and 
(iii) Auto correlation function response.
	L2
	CO6
	[10M]

	
	
	
	
	
	

	17.
	a)
	Explain about laws of probability.
	L2
	CO1
	[4M]

	
	b)
	Define probability density function.
	L1
	CO2
	[3M]

	
	c)
	The joint probability density function of two random variables X and Y is 

fXY(x,y) = 2-x-y ; for 0≤x≤1 and 0≤y≤1

            = 0; otherwise

Find marginal probability density functions of X and Y.
	L5
	CO3
	[3M]

	
	
	
	
	
	

	18.
	a)
	Explain the properties of joint distribution function.
	L2
	CO4
	[4M]

	
	b)
	If x (t) is a stationary random process having mean = 3 and auto correlation function RXX (τ) = 9 + 2[image: image10.png]el



. Find the mean and variance of the random variable.
	L5
	CO5
	[3M]

	
	c)
	What is shot noise?
	L1
	CO6
	[3M]
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