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1A If ( )( ) ( )x n X z = , then prove that: 
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1B Find the inverse Z-transform for 
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1C The Z-transform of  

( ) ( )2 1nx n n a u n= − − −  is __________ . 

(4+4+2) 

2A Compute the DFT of ( )  1,2,1,2,1,3,1,3x n = . 

2B Determine the response of LTI system by radix 2 DIF-FFT when the input sequence   and 

the impulse response . 

2C Compute circular convolution of the following sequences    and . 

(4+4+2) 

3A Sketch the frequency responses of an analog chebyshev IIR low pass filters for change in ‘types’ and 

‘order’. 

 

3B Design a digital Butterworth IIR low pass filter for the given un-normalized analog transfer function 

using bilinear transformation with T = 0.1 sec. Also, draw the direct form II structure of it. 

 
3C Obtain the normalized analog transfer function for the given Butterworth digital IIR low pass filter 

specification using impulse invariant transformation by taking T = 1 sec.  

0.707 ≤ |H(ejw)| ≤  1.0 ; for 0 ≤ w ≤ 0.3 π 

|H(ejw)| ≤  0.2 ; for 0.75 π ≤ w ≤ π 

(2+3+5) 

4A Design a linear phase FIR high pass filter using hamming window with wc = 0.8π rad/sample and N = 7. 

4B Bring out the relation between location of analog and digital IIR filter poles in many-to-one mapping 

technique. 
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4C Derive the expression for linear phase characteristics of FIR filter. 

                                                                                                                                                                  (5+3+2) 

5A Design a FIR low pass digital filter with cut-off frequency of 1kHz and sampling frequency of 4kHz 

with 11 samples using Fourier series method. 

5B Explain Periodogram and Bartlet method of PSD estimation with relevant equations. 

5C Prove that Periodogram is the Fourier transform of the auto correlation sequence of a finite power signal 

x(n). 

   (5+3+2)                                                                                                                                                                
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