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EC6502 Principles of Digital Signal Processing 
UNIT I 

1. Compute the eight point DFT of the sequence  
                        

 Using Radix-2 DIT algorithm.  
2. With appropriate diagrams describe (i) overlap-save method,(ii)overlap-add method. 
3. Summarize the properties of DFT with proof. 
4. Explain the Radix-2 DIF FFT algorithm. Compare it with DIT FFT Algorithms. 

UNIT II 
1. Obtain the direct form I, direct form II, cascade and parallel form realization for the system 

                                                                        
2.  Design a digital Butterworth filter using impulse invariance method satisfying the constraints Assume T=1sec  

                                        
                                     

3. Convert the following analog transfer function into digital using impulse invariant mapping and Bilinear mapping with 
T=1 sec. 

      
 

          
 

4. Explain in detail about the steps involved in the design of IIR filter using bilinear transformation. 
UNIT III 

1. Design a FIR filter with the following desired specification using a Hanning window with N=5. 

    
     

     
 

 
   

 

 

      
 

 
    

  

2. Design an FIR low pass digital filter by using the frequency sampling method for the following specifications 
Cutoff frequency =1500 Hz 
Sampling frequency =15000 Hz 
Order of filter N=10 
Filter length L=N+1 =11 

3. Determine the coefficients {h(n)} of a linear phase FIR filter of length M = 15 which has a symmetric unit sample 
response and a frequency response that satisfies the condition 

  
   

  
   

               
               

  

4. Explain the designing of FIR filters using windows. 
5. Design a FIR low pass filter having the following specifications using Hanning window Assume N = 7 

    
      

            
 

 
   

 

 

    
 

 
    

  

UNIT IV 
1. (a) Explain the various formats of the fixed point representation of binary numbers. 

(b) What is meant by finite word length effects on digital filters? List them. 
2. Explain the effects of coefficient quantization in FIR filters. 
3. Discuss the various common methods of quantization. Derive the signal to quantization noise ratio of A/D converter. 
4. What is limit cycle oscillation? How to prevent limit cycle oscillation? Explain. 

What is meant by signal scaling? Explain. 



 

 

5. Explain the characteristics of limit cycle oscillation with respect to the system described by the difference equation 
                     
                    

Determine the dead band range of the system. 
 

UNIT V 
1. Discuss the procedure to implement digital filter bank using multirate signal processing. 
2. Explain in detail about decimation and interpolation. 
3. Draw and explain the block diagram of Sub band coding System. 
4. Explain the poly phase structure of decimator and interpolator? 
5. A signal x(n) is given by x(n) ={0,1,2,3,4,5,6,0,1,2,3,......} 

(1) Obtain the decimated signal with a factor of 2. 
(2) Obtain the interpolated signal with a factor of 2. 
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