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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.

ANSWER ANY 5 OUT OF 8 QUESTIONS. EACH QUESTION CARRIES 14 MARKS.

Bloom's Cognitive Levels of Learning (BCLL)

	Remember
	L1
	Apply
	L3
	Evaluate
	L5

	Understand
	L2
	Analyze
	L4
	Create
	L6


	
	 
	
	BCLL
	CO(s)
	Marks

	1.
	a)
	State and prove Bayes theorem.
	L3
	CO1
	[7M]

	
	b)
	Two factories produce identical clocks. The production of the first factory consists of 10,000 clocks of which 100 are defective. The second factory produces 20,000 clocks of which 300 are defective. What is the probability that a particular defective clock was produced in the first factory.
	L4
	CO1
	[7M]

	
	
	
	
	
	

	2.
	a)
	Find the value of b so that the function

                               f (x) =   1 - e3x; 0<x<b



                 =   0;       otherwise                                         

is a valid density function.
	L3
	CO2
	[7M]

	
	b)
	Describe the following

      i) Exponential Random variable

     ii) Uniform Random variable.
	L3
	CO2
	[7M]

	
	
	
	
	
	

	3.
	
	Discrete Random variables X and Y have a joint distribution function                    
 FXY(x,y) = 0.1u(x+4)u(y-1) + 0.15u(x+3)u(y+5) + 0.17u(x+1)u)y-3) 

+ 0.05 u(x)u(y-1) + 0.18u(x-2)u(y+2) + 0.23u(x-3)u(y-4)+0.12u(x-4)u(y+3)

Find  
	
	
	

	
	a)
	The marginal distribution functions in X and Y.
	L4
	CO3
	[7M]

	
	b)
	Mean of X and Mean of Y.
	L5
	CO3
	[7M]

	
	
	
	
	
	

	4.
	a)
	The autocorrelation function of a random process x(t) is given by 

RXX(𝜏) = 3+2exp(-4𝜏2)

 find the average power of x(t)?
	L4
	CO4
	[7M]

	
	b)
	Explain the concept of stationary Random process.
	L3
	CO4
	[7M]

	
	
	
	
	
	

	5.
	
	Given the random process x(t) = A Sin(ω0 t+ϴ) Where A and ω0 are constants and ϴ is a random variable uniformly distributed on the interval (-П, П) Define a new random process y(t) = x2(t).

	
	
	

	
	a)
	Find the autocorrelation function of y(t).
	L3
	CO5
	[7M]

	
	b)
	Find the cross-correlation function of x(t) and y(t). Check whether they are jointly wide sense stationary or not.
	L3
	CO5
	[7M]

	
	
	
	
	
	

	6.
	
	Explain the following:
	
	
	

	
	a)
	Band pass random process.
	L2
	CO6
	[7M]

	
	b)
	Band limited Random process.
	L3
	CO6
	[7M]

	
	
	
	
	
	

	7.
	a)
	Three students A, B and C are in a swimming race. A and B have the same probability of winning and each is twice as likely to win as C. Then  find the probability that B or C wins.
	L2
	CO1
	[5M]

	
	b)
	If X and Y are any two random variables then find E(2x+3y) if mean of x is 2 and Y is 3.
	L3
	CO2
	[5M]

	
	c)
	How the density function of sum of two random variables is related to density of individual random variables?
	L3
	CO3
	[4M]

	
	
	
	
	
	

	8.
	a)
	Define Autocorrelation function and write its properties.
	L2
	CO4
	[5M]

	
	b)
	Define Wide sense stationary Random process and Give on example.
	L3
	CO5
	[5M]

	
	c)
	Explain how Thermal noise is modelled?
	L4
	CO6
	[4M]
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