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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
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	BCLL
	CO(s)
	Marks

	1
	An experiment consists of rolling a single die. Two events are defined as follows:

A = {a 6 shows up} and B = {a 2 or a 5 shows up}. Find P (A) and P (B)
	L1
	CO1
	[2M]

	2
	Distinguish between mean and variance.
	L1
	CO2
	[2M]

	3
	Define Joint characteristic function.
	L1
	CO3
	[2M]

	4
	What is the relationship between covariance and correlation?
	L1
	CO4
	[2M]

	5
	Define Ensemble average of a random process. 
	L1
	CO5
	[2M]

	6
	Give the relationship between autocorrelation function and power spectral density.
	L1
	CO6
	[2M]

	7
	State Bayes theorem.
	L1
	CO1
	[2M]

	8
	What are Joint moments about origin?
	L1
	CO3
	[2M]

	9
	What is meant by shot noise?
	L1
	CO5
	[2M]

	10
	Define binomial and Poisson distribution functions.
	L1
	CO6
	[2M]








           Part – B


   
 Max.Marks:50

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

	11.
	a)
	Derive the mathematical expression for Total probability.
	L3
	CO1
	[5M]

	
	b)
	An elementary binary symmetric communication system consists of a transmitter that sends one of two possible symbols a 1 or a 0 over a channel to a receiver. The channel occasionally causes errors to occur so that 1 shows up at the receiver as 0 and vice-versa. Find the probability for (i) receiving 0 (ii) receiving 1.
	L3
	CO1
	[5M]

	
	
	
	
	
	

	12.
	a)
	Explain the following density functions.

(i) Binomial (ii) Exponential (iii) Uniform.
	L2
	CO2
	[5M]

	
	b)
	A random variable X has the pdf fX(x) = exp(-x) for x≥0. Find (i) E[X] (ii) E [X2] iii) E[(X-1)2]
	L3
	CO2
	[5M]

	
	
	
	
	
	

	13.
	a)
	Show that the density function of the sum of two statistically independent random variables is the convolution of their individual density function.
	L3
	CO3
	[5M]

	
	b)
	The joint pdf of two random variables X and Y is given by

𝑓XY (𝑥, 𝑦) = 𝐾, 0 ≤ 𝑥 ≤ 4, 0 ≤ 𝑦 ≤6

               = 0 𝑜𝑡ℎ𝑒𝑟𝑤𝑖𝑠e.

Find (i) k and (ii) E(XY)
	L3
	CO3
	[5M]

	
	
	
	
	
	

	14.
	a)
	State and prove the properties of Auto-correlation function.
	L3
	CO4
	[5M]

	
	b)
	Two random processes are defined by X(t)=A cos(ωt+θ) and Y(t)= B cos(ωt+θ) where θ is a uniform random variable on (0,2π). While A, B and ω are constants. Find the Cross-correlation function RXY (t, t+τ).
	L3
	CO4
	[5M]

	
	
	
	
	
	

	15.
	a)
	Distinguish power density spectrum and cross power density spectrum.
	L2
	CO5
	[5M]

	
	b)
	Prove that PXX = A {E [X2(t)]}. Where PXX is average power of the random signal x(t).
	L3
	CO5
	[5M]

	
	
	
	
	
	

	16.
	a)
	Explain briefly about Autocorrelation function of output of linear system to random signal.
	L2
	CO6
	[5M]

	
	b)
	Write short note on white noise.
	L2
	CO6
	[5M]

	
	
	
	
	
	

	17.
	a)
	If A is subset of B, then define P(A/B) and P(B/A).
	L3
	CO1
	[4M]

	
	b)
	Enumerate the expression for nth moment using Characteristic function.
	L3
	CO2
	[3M]

	
	c)
	List any six properties of joint density function.
	L2
	CO3
	[3M]

	
	
	
	
	
	

	18.
	a)
	Write a short note on cross correlation coefficient.
	L2
	CO4
	[4M]

	
	b)
	Explain WSS random process with an example.
	L2
	CO5
	[3M]

	
	c)
	Write the relation between PSD of input and output random process of an LTI system and explain the relation.
	L2
	CO6
	[3M]


-- 00 -- 00 –
H.T No





Regulations:


A18











PAGE  
Page 2 of 2

_1604898669.unknown

