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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.








Part - A 



Max.Marks:25
Answer all QUESTIONS.
	1.
	State sampling theorem for low pass signals and sketch the spectrum of sampled signal for fs=2fm, fs>2fm , fs<2fm where fs is sampling frequency and fm is highest frequency component of message signal .

	[3M]

	2.
	Distinguish between DTFT and DFT.
	[3M]

	3.
	Compute the number of complex additions and  multiplications needed to compute 64-Point DFT using direct DFT and FFT and calculate the speed improvement factor.

	[3M]

	4.
	Distinguish between Butterworth and Chebyshev filters. 
	[3M]

	5.
	What is the disadvantage of impulse invariant method?
	[3M]

	6.
	What is Multirate Signal Processing?
	[2M]

	7.
	Determine impulse response of system h[n]=2nu[-n] is stable or not. 
	[2M]

	8.
	Determine the Z-transform and ROC of the signal x[n]=anu[n].
	[2M]

	9.
	What is frequency warping? Explain.
	[2M]

	10.
	The first five points of 8-point DFT of a real valued sequence are (0.24, 0.5-j0.3, 0, 0.5, j0.86). Find the remaining  three points.
	[2M]










Part – B


   
 Max.Marks:50
ANSWER ANY FIVE QUESTIONS. EACH QUESTION CARRIES 10 MARKS.
	11.
	a)
	Determine, if the system describes the input-output equation y[n] = x[n] + [image: image2.png](1)



is linear or nonlinear.

	[5M]

	
	b)
	Distinguish between Fourier Transforms of Continuous time and Discrete time signals.
	[5M]

	
	
	
	

	12.
	a)
	Find the output sequence y[n] of a filter whose impulse response is h[n]=[1, 1, 1]; and input signal x[n]=[3, -1, 0, 1, 3, 2, 0, 1, 3, 1 ] using over lap save method.

	[5M]

	
	b)
	State  and prove circular time  shift property of DFT.
	[5M]

	
	
	
	

	13.
	a)
	Find DFT of the sequence x[n]={1,2,3,4,4,3,2,1} using DIT FFT Algorithm

	[6M]

	
	b)
	Find IDFT of the following Sequence using DIF FFT Algorithm

x[n]={ 7, -0.707-j0.707, -j, 0.707-j0.707, 1,

0.707+j0.707, j, -0.707+j0.707}
	[4M]

	
	
	
	

	14.
	a)
	Obtain the cascade form  realization for the following system 
y[n] = 0.75 y[n-1]-0.125 y[n-2] + x[n] - 0.33 x[-1]

	[5M]

	
	b)
	Determine the direct form realization of FIR  filter  whose system response is H(z)=1+3z-1-4z-2-5z-3+6z-4 
	[5M]

	
	
	
	

	15.
	a)
	Design a Cebyshev filter with a minimum pass band attenuation of 2.5dB at pass band frequency of 20 rad/sec and the stop band attenuation of 30dB at stop band frequency 50 rad/sec .


	[5M]

	
	b)
	The desired frequency response of a high pass filter is

  Hd(ejω) = 1 for π/4 ≤ ω ≤ π and

              = 0 for          ω ≤  π/4. 

    Determine H(ejω ) for M=7, using a Hanning  window.
	[5M]

	
	
	
	

	16.
	a)
	Explain applications of Multirate signal processing.

	[5M]

	
	b)
	Given x[n]={1, 2, 3, 6, 5, -4, -5, 2, 5, 2, 1, …}. It is applied to the sampling rate converter  as shown in below figure and the output of sampling rate converter is y1[n]. Find output y1[n]                                                                        

                    x[n][image: image3.png]




	[5M]

	
	
	
	

	17.
	a)
	Determine the following system y[n] = x[-n] is time variant or time-invariant.

	[3M]

	
	b)
	Find the DTFT of the x[n] = {1, -2, 0, 0}

	[3M]

	
	c)
	Develop the signal flow graph in computing 16-point DFT using DIF-FFT radix-2  Algorithm.
	[4M]

	
	
	
	

	18.
	a)
	Draw the parallel form structure of IIR filter.

	[3M]

	
	b)
	Design a Digital Butterworth LPF using Bilinear transformation technique for the following specifications

0.707 ≤  ǀH(ω)ǀ ≤  1        for         0 ≤ ω ≤ 0.2π

              ǀH(ω)ǀ ≤  0.08   for    0.4π ≤ ω ≤ π 

	[3M]

	
	c)
	Distinguish between Decimation and Interpolation.

	[4M]
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