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IT6502 Digital Signal Processing 
Important Note : Practice Similar Problem also 

UNIT I 
1. Check whether the following systems are static or dynamic, linear or nonlinear, time variant or invariant, 

causal or noncausal , stable or unstable.  
(i)  𝒚(𝒏) = 𝐜𝐨𝐬[𝒙(𝒏)] 
(ii) 𝒚(𝒏) = 𝒙(−𝒏 + 𝟐)  
(iii) 𝒚(𝒏) = 𝒙(𝟐𝒏) 
(iv) 𝒚(𝒏) =  𝒙(𝒏) 𝐜𝐨𝐬(𝒘𝟎𝒏) 

2. Find the inverse z transform of  

𝑿(𝒛) =
𝟏

𝟏 − 𝟏. 𝟓𝒛−𝟏 + 𝟎. 𝟓𝒛−𝟐
 

If (i) ROC:|𝒛|>1 (ii) ROC:|𝒛|<0.5(iii) ROC:𝟎. 𝟓 < |𝒛|<1     
3. Determine the transfer function, magnitude and phase response, impulse response for the system    

𝒚(𝒏) − 𝟑/𝟒𝒚(𝒏 − 𝟏) + 𝟏/𝟖𝒚(𝒏 − 𝟐) = 𝒙(𝒏) + 𝟏/𝟑𝒙(𝒏 − 𝟏)                    
4. (i) Explain the classification of discrete signals? 

(ii)What is System? Explain the classification of System.  
5. (i) What is sampling? Explain the operation of Sampling Process. 

(ii) Describe the different types of Digital signal representation.  
UNIT II 

1. Obtain the 8 point DFT using DITFFT and DIFFFT algorithm for 𝒙(𝒏) = {𝟏, 𝟐, 𝟑, 𝟒, 𝟏, 𝟐, 𝟑, 𝟒}. 
2. Find the inverse DFT of  

𝑿(𝒌) = {𝟕, −√𝟐 − 𝒋√𝟐,-j, √𝟐 − 𝒋√𝟐, 𝟏, √𝟐 + 𝒋√𝟐, +j,−√𝟐 + 𝒋√𝟐 } 
3. State and prove properties of DFT.(M/J12) 
4. (i) Derive decimation in frequency, radix 2,FFT algorithm for evaluating DFT.(N/D14) 

(ii) Derive the computational equation for the 8 point FFT DIT. 
5.  Find the output 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, 𝟐, 𝟏} using overlap add method and overlap save method. 
UNIT III 

1.  The specification of the desired low pass filter is 
𝟏

√𝟐
 ≤ |𝑯(𝒘)| ≤ 𝟏. 𝟎  ; 𝟎 ≤ 𝒘 ≤ 𝟎. 𝟐𝝅 

≤ |𝑯(𝒘)| ≤ 𝟎. 𝟎𝟖  ; 𝟎. 𝟒𝝅 ≤ 𝒘 ≤ 𝝅 
Design a Butterworth digital filter using bilinear transformation. 

2.  The specification of the desired low pass filter is 
𝟎. 𝟗 ≤ |𝑯(𝒘)| ≤ 𝟏. 𝟎  ; 𝟎 ≤ 𝒘 ≤ 𝟎. 𝟐𝟓𝝅 

≤ |𝑯(𝒘)| ≤ 𝟎. 𝟐𝟒  ; 𝟎. 𝟓𝝅 ≤ 𝒘 ≤ 𝝅 
Design a Chebyshev digital filter using impulse invariant transformation.  

3. Obtain the direct form I , direct form II, parallel  and casecade form realization of the of the following 
function. 

𝒚(𝒏) =  −𝟎. 𝟏𝒚(𝒏 − 𝟏) + 𝟎. 𝟐𝒚(𝒏 − 𝟐) + 𝟑𝒙(𝒏) + 𝟑. 𝟔𝒙(𝒏 − 𝟏) + 𝟎. 𝟔𝒙(𝒏 − 𝟐) 
4.  For the following analog transfer function determine H(z) by bilinear transformation by T=1 sec. 

𝑯(𝒔) =
𝟏

(𝒔𝟐 + 𝟕𝒔 + 𝟏𝟐)
 

5. Explain in detail the steps involved in the design of IIR filter using bilinear transformation. 
UNIT IV 

1. Design a filter with desired frequency response 
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𝑯𝒅(𝒘) = 𝒆−𝒋𝟑𝒘     𝒇𝒐𝒓  
−𝟑𝝅

𝟒
≤ 𝒘 ≤

𝟑𝝅

𝟒
 

= 𝟎 𝒇𝒐𝒓 
𝟑𝝅

𝟒
≤ 𝒘 ≤ 𝝅 

Use hanning window for N=7. 
2. Discuss the window method of designing FIR filters in detail. 
3. Determine the frequency response of FIR filter with symmetric impulse response and the order of the 

filter is Odd. 
4. Determine the coefficients of a linear phase FIR filter of length M=15 which has a symmetric unit sample 

response and a frequency response that satisfies the conditions 

𝑯𝒓 (
𝟐𝝅𝒌

𝟏𝟓
) = {

𝟏   𝒌 = 𝟎, 𝟏, 𝟐, 𝟑
𝟎. 𝟒         𝒌 = 𝟒
𝟎   𝒌 = 𝟓, 𝟔, 𝟕

} 

 
UNIT V 

1. (a) What is meant by finite word length effects on digital filters? List them.  
(b) Explain the various formats of the fixed point representation of binary numbers.  

2. Find the output round off noise power for the system having transfer function  

𝑯(𝒛) =
𝟏

(𝟏 − 𝟎. 𝟓𝒛−𝟏)(𝟏 + 𝟎. 𝟒𝒛−𝟏)
 

Which is realized in cascade form? Assume word length is 4 bits. 
3. (a) What is meant by signal scaling? Explain.  

(b) Explain coefficient quantization in IIR filter.  
4. (a)Explain the quantization process and errors introduced due to quantization.  

(b)Derive the input and output quantization noise power.  
5. Explain the limit cycle oscillations due to product round off and overflow 

Errors with suitable example. 
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