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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)  i) Missing data can be assumed suitably.  ii) steam tables are to be permitted.







Part - A 



Max.Marks:25
Answer all QUESTIONS.
	1.
	Sketch the waveform for the signal 

x(t) =   u(t+2) - 2 u(t) +  u(t-2)
	[3M]

	2.
	State the Dirichlet’s conditions for existence of Fourier Transform on an Energy  signal x(t).
	[3M]

	3.
	Specify the relation between bandwidth and rise time of  an LTI System.     
	[3M]

	4.
	List the properties of Cross correlation function for Power signals      

	[3M]

	5.
	Explain the Nyquist Sampling theorem for Bandpass signals.

           
	[3M]

	6.
	State and prove frequency differentiation property of Z-transform.


	[2M]

	7.
	Define the relationship between unit step and signum  function.
	[2M]

	8.
	Define the BIBO stable condition on LTI Systems.
     



	[2M]

	9.
	Determine the Z-transform of  [image: image2.png]x(n) = G)" u(n—3)+ (;)ﬂ u(n)




	[2M]

	10.
	Distinguish between Energy Spectral Density and Power Spectral Density. 
	[2M]








Part – B



   
 Max.Marks:50
ANSWER ANY FIVE QUESTIONS. EACH QUESTION CARRIES 10 MARKS.
	11.
	a)
	Find the average power and energy of the following signals. State whether these are energy or power signals.

[image: image4.png])  for—4=n<4
otherwise
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[image: image8.png](iid) x(n) = {‘C;’S(M) fornz0
otherwise





	[5M]

	
	b)
	A rectangular function f(t) is defined as


[image: image9.png]1 for O<t<m
1 form<t<2m
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Approximate this function by a waveform 

i) single term sin(t), 

ii) two terms sin(t) and sin(3t), 

iii) three terms sin(t), sin(3t) and sin(5t)
over the interval ([image: image11.png]0,27)



 and show that the mean square error is minimum when the function is approximated by three terms rather than single term.
	[5M]

	
	
	
	

	12.
	a)
	Obtain the trigonometric and exponential Fourier series for the full wave rectified sine wave shown below.
[image: image12.png]v
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	[5M]

	
	b)
	State and prove the following properties of Fourier Transform
(i) Time Scaling property (ii) Duality property
	[5M]

	
	
	
	

	13.
	a)
	Check the following systems for linearity and time invariance. 
i) y[n] = ex[n]
     ii)  y(t) = x2(t)
	[4M]

	
	b)
	Consider an LTI system with input x(t) = e-tu(t) and impulse response h(t) = e-2tu(t).

Find the output response y(t)
	[6M]

	
	
	
	

	14.
	a)
	Determine the Auto-correlation function and Energy Spectral Density for the signal     [image: image14.png]x(t)





	[6M]

	
	b)
	An LTI system is described by the differential equation

        [image: image16.png]d-
&y +728
20+ 12y(6)





      Obtain the Impulse response of the system using Laplace Transforms
	[4M]

	
	
	
	

	15.
	a)
	Consider the signal x(t) = 10 cos(2000πt) + 20 sin(5000πt) + 8 cos(10000πt) 

(i) Determine the Nyquist rate of the signal

(ii) What is the discrete time signal after sampling if the signal is sampled at 5000 samples per second?

	[6M]

	
	b)
	Compare different types of sampling techniques.
	[4M]

	
	
	
	

	16.
	a)
	Find the Z-transform of the signal  [image: image18.png]x(n) = nsin Gn) u(-n)




	[5M]

	
	b)
	The output of discrete time LTI system is [image: image20.png]y(m) =2(2)"



, When the input [image: image22.png]x(n)



 is [image: image24.png]u(n)



. Determine the impulse response h(n) of the system.
	[5M]

	
	
	
	

	17.
	a)
	Find the even and odd parts of the following signals
(i) [image: image26.png]



(ii) [image: image28.png]x(t) = (1 +t*)cos*10t





	[4M]

	
	b)
	Find the Fourier transform of    [image: image30.png]



	[3M]

	
	c)
	Determine whether the following systems are stable or not
(i) y(t) = (t+5) u(t)
(ii) y(n)  = a{x(n)}
	[3M]

	
	
	
	

	18.
	a)
	Derive the relation between auto-correlation function and Power Spectral Density.
	[3M]

	
	b)
	Discuss the aperture effect and its impact.
	[3M]

	
	c)
	Given  [image: image32.png]X(2) = 5o



.  Prove that the final value of x(n) is 1.25 and its initial value is unity.
	[4M]
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