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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 FIVE QUESTIONS. EACH QUESTION CARRIES 15 MARKS.
	1.
	a)
	Test if the following system whose response y[n]=a x[n]+bx[n-1] is linear or not. 
	[8M]

	
	b)
	Determine convolution sum of two sequences x[n]={3,2,1,2} and h[n]={1,2,1,2}.
	[7M]

	
	
	
	

	2.
	a)
	Determine the circular convolution of the following sequences 
   x[n]={ 1, 0.5 , 1, 0.5, 1 ,0.5, 1, 0.5} and  h[n]={0, 1, 2, 3}.
	[8M]

	
	b)
	State and prove Circular shift  property of DFT.
	[7M]

	
	
	
	

	3.
	a)
	Find DFT of the sequence x[n]={1,2,3,4,4,3,2,1} using DIF FFT Algorithm.
	[8M]

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

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

	
	
	
	

	4.
	a)
	Obtain the direct form II realization for the following system 
y[n]=-0.1y[n-1]+0.72y[n-2]+0.7x[n]-0.252x[n-2]
	[8M]

	
	b)
	Determine the direct form realization of FIR  filter  whose system response is H[z]=1+2z-1-3z-2-4z-3+5z-4.
	[7M]

	
	
	
	

	5.
	a)
	Compute the poles of an Analog Chebyshev filter Transfer Function  that satisfies the following constraints and determine Ha(s).

0.707 ≤ ǀH(jΩ)ǀ ≤ 1 for 0 ≤ Ω ≤ 2 and

                                   ǀH(jΩ)ǀ≤ 0.1 for  Ω ≥ 4
	[8M]

	
	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 Hamming  window.
	[7M]

	
	
	
	

	6.
	a)
	Explain the following terms with respect to multirate digital signal processing. 

i). Decimation  
ii). Interpolation
	[8M]

	
	b)
	 Given x[n]={1, 3, 4, 5, -2, -3, 2, 4, 2, 1, …} and 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: image1.png]




	[7M]

	
	
	
	

	7.
	a)
	If  impulse response h[n] = 2n u [-n].  Test the system for causality and stability.
	[8M]

	
	b)
	Find the DTFT of the x[n]={1, -1, 1, -1}.
	[7M]

	
	
	
	

	8.
	a)
	Draw the parallel form structure  of IIR filter.
	[8M]

	
	b)
	For the analog transfer function H(s)=[image: image3.png](s+1) (242)



 determine H(z) using impulse invariance  method by assuming T=1 sec.
	[7M]
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