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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
	State axioms of Probability.
	L1
	CO1
	[2M]

	2
	What are the conditions for a function to be a random variable?
	L2
	CO2
	[2M]

	3
	Define covariance of random variables X and Y?
	L1
	CO3
	[2M]

	4
	Explain the concept of random processes?
	L2
	CO4
	[2M]

	5
	State the conditions for a wide sense stationary random process.
	L2
	CO5
	[2M]

	6
	What are the causes of thermal noise?
	L1
	CO6
	[2M]

	7
	Consider a telegraph source generating two symbols dots and dashes. The dots were twice as likely to occur as the dashes. Find the probabilities of occurring of dots, dashes.
	L3
	CO1
	[2M]

	8
	Define joint characteristic function.
	L2
	CO3
	[2M]

	9
	Define Power Density spectrum of Random Process X(t).
	L1
	CO5
	[2M]

	10
	Write the expressions for the power density spectrum of the Response of a system?
	L2
	CO6
	[2M]








Part – B 




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

	11.
	a)
	In a recent survey in a Statistics class, it was determined that only 60% of the students attend class on Thursday. From past data it was noted that 98% of those who went to class on Thursday passed the course, while only 20% of those who did not go to class on Thursday passed the course.

 i) What percentage of students is expected to pass the course?

 ii) Given that a student passes the course, what is the probability that he/she attended classes on Thursday?
	L3
	CO1
	[5M]

	
	b)
	Three machines A, B and C produce 55%, 25% and 20% of the total number of items of a factory. The percentage of defective output of these machines is 3%, 2% and 4%. If an item is selected at random, (i) find the probability that the item is defective (ii) If the selected item is defective, find the probability that the item is produced by Machine B.
	L3
	CO1
	[5M]

	
	
	
	
	
	

	12.
	a)
	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
	[5M]

	
	b)
	Consider the probability density   function  
 fX(x) = a e-b|x| where X is the random variable which assumes all values from -∞to ∞.  (i)Find CDF of X.   (ii) P(1<X≤2).

	L3
	CO2
	[5M]

	
	
	
	
	
	

	13.
	a)
	The joint pdf is given as fx,y(x,y)=Ae-(2x+y) for x≥0 and y≥0 






 (i)  Find the value of A (ii) Find the marginal density functions.


	L3
	CO3
	[5M]

	
	b)
	The joint density fx,y(x,y)=4xy [image: image2.png]x4yt



; x≥0 and y≥0. Show that X and Y are independent    Random Variables.
	L4
	CO3
	[5M]

	
	
	
	
	
	

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

	
	b)
	Explain Auto-covariance and Cross-covariance function of the Random Process.
	L2
	CO4
	[5M]

	
	
	
	
	
	

	15.
	a)
	A random process is given as X(t) = t, where A is a uniformly distributed random variable on (0,1). Find whether X (t) is wide sense stationary or not.
	L3
	CO5
	[5M]

	
	b)
	Prove that autocorrelation function and power spectral density form fourier transform pair.
	L2
	CO5
	[5M]

	
	
	
	
	
	

	16.
	a)
	Derive the mean and mean -squared value of the linear system response.
	L3
	CO6
	[5M]

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

	
	
	
	
	
	

	17.
	a)
	Define Joint and Conditional probabilities and list out their properties.
	L2
	CO1
	[4M]

	
	b)
	State the properties of probability distribution function?
	L2
	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)
	Explain Auto-correlation and Cross-correlation functions.
	L2
	CO4
	[4M]

	
	b)
	Explain about mean Ergodic and correlation Ergodic random process
	L4
	CO5
	[3M]

	
	c)
	A random process x(t) having power spectrum Sxx(ω)=[image: image4.png]


    is applied to a network for which h(t)= e-2tu(t). The network response is denoted by Y(t). Then find Output power spectrum 
	L3
	CO6
	[3M]
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