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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: 6x2=12

[image: image1.wmf] Answer all QUESTIONS, EACH QUESTION CARRIES 2 MARKS.
	
	
	BCLL
	CO(s)
	Marks

	1
	An experiment consists of observing sum of no showing up when two dice are thrown Find P(A) if A={6<sum<9} and P(B) if B= {sum >11}
	L2
	CO1
	[2M]

	2
	Let X be a random variable with Probability density function 
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         = 0             otherwise.  

Find constant C
	L2
	CO2
	[2M]

	3
	State Central Limit Theorem
	L1
	CO3
	[2M]

	4
	Define Auto Covariance and Cross Covariance of a Random Process
	L1
	CO4
	[2M]

	5
	Calculate the cross correlation function for the PSD 

Sxy(ω)=1/ (25+ ω2)
	L3
	CO5
	[2M]

	6
	Compare Thermal Noise and Shot Noise.
	L5
	CO6
	[2M]








           Part – B


Max.Marks: 6x8=48
ANSWER ALL QUESTIONS. EACH QUESTION CARRIES 8 MARKS.
	
	
	BCLL
	CO(s)
	Marks

	7.
	a) State and Prove Bayes Theorem of Probability

b) A number is selected at random from {1, 2, 3 ….100} given that number is selected is divisible by 2. Find the probability that it is divisible by 3 or 5.
	L1

L3
	CO1
	[8M]

	
	OR
	
	
	

	8
	A missile can be accidently 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 with probability 0.06 if A has failed.

i)What is the probability of accidental missile launch

ii) What is the probability that A will fail if B has failed?

iii) Are the events “A fails”and “B fails” statistically independent
	L5
	CO1
	[8M]

	
	
	
	
	

	9.
	a) List the Properties of Probability density function

b) A Continuous random variable X has a probability density function given by f(x) =3x2   
0≤x≤1. Find a,b such that i) P (X≤a) = P(X>a) and ii)P(x>b) = 0.05                                             

	L1

L2
	CO2
	[8M]

	
	OR

	
	
	

	10
	A Random variable X has the probabilities as shown in table:

X

-3

-2

-1

0

1

2

P(x)

0.2

0.25

0.15

0.1

0.2

0.1

 Find E[X], E[X2 ],E[(2X+1)2 ], Var[X],Var[3X+5]
	L1


	CO2
	[8M]

	
	
	
	
	

	11.
	a) State Marginal distribution and Marginal density function of Multiple Random variables?

b) X,Y are 2 Random Variables, given Y=-4X+20. The mean and variance of  X are 4,2 respectively. Find Correlation and comment on the result
	L1

L2
	CO3
	[8M]

	
	OR
	
	
	

	12
	Two random variables Y1 and Y2 related to arbitrary random variables X and Y by co-ordinate rotation Y1=Xcosθ+ Ysinθ, 

Y2= - Xsinθ+ Ycosθ.

i) Find the covariance function of Y1 and Y2.

ii) For what value of   θ, the random variables Y1 and Y2 are uncorrelated.
	L5
	CO3
	[8M]

	
	
	
	
	

	13.
	Classify various types of Random Process.
	L3
	CO4
	[8M]

	
	OR
	
	
	

	14
	Statically independent zero mean random process X(t) and Y(t) have auto correlation functions Rxx(τ) = e-| τ | and Ryy(τ)=cos(2π τ)  respectively.

i) Find the auto correlation function of the sum W1(t)=X(t)+Y(t)

ii) Find the auto correlation function of the difference W2(t)= X(t)-Y(t)      

iii) Find the cross correlation function of W1(t) and W2(t)


	L5
	CO4
	[8M]

	
	
	
	
	

	15.
	Two random process X(t)=A Cos(ωct+ө) and Y(t)=B Sin(ωct+ө) where A, B, ωc are constants and ө is uniformly distributed over interval 0 ≤ ө≤2π. Verify whether X(t) and Y(t) are jointly Wide Sense Stationary Process or not.
	L2
	CO5
	[8M]

	
	OR
	
	
	

	16
	A random process is given by Sxx(ω)=[image: image4.png]w?

W +10w2+9




Find Autocorrelation function and Average Power.
	L3
	CO5
	[8M]

	
	
	
	
	

	17.
	Derive the Auto Correlation Function of a Response of a LTI System.
	L6
	CO6
	[8M]

	
	OR
	
	
	

	18
	Explain the following

i) Narrow Band Random Process ii) Band Limited Random Process.
	L2


	CO6
	[8M]
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