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Anna University Exams April / May 2017 – Regulation 2013 
Rejinpaul.com Unique Important Questions – 4th Semester BE/BTECH 

EE6403-Discrete Time System and Signal Processing 
UNIT I INTRODUCTION 

1. Explain the classification of discrete signals? 
2. What is System? Explain the classification of System. 
3. A signal x(t) = sin c(50 πt) is sampled at a rate of (1) 20 Hz and (3) 75 Hz. For each of these  ases, explain 

if you  can recover the signal x(t) from the samples signal 
4. What is sampling? Explain the operation of Sampling Process 
5. Explain what is meant by Quantization.  
6. Check causality and stability of the systems y(n)=x(-n)+x(n-2)+x(2n-1 
7. What is the input signal x(n) that will generate the output sequence y(n)=  {1,5,10,11,8,4,1} for a system 

with impulse    response h(n) = {1,2,1} 
8. What is energy and power signal ?Determine whether the following signals are 

power(or)energy(or)neither of these two. 

(i) 𝒙(𝒏) = (
𝟏

𝟓
)

𝒏

 𝒖(𝒏) 

(ii) 𝒙(𝒏) = 𝐞𝐱𝐩 {𝒋
𝒏𝝅

𝟑
 +

𝝅

𝟕
} 

(iii) 𝒙(𝒏) = 𝑨𝒆𝒋𝒘𝟎𝒏 
(iv) 𝒙(𝒏) = 𝒆𝟐𝒏𝒖(𝒏) 

9. Check the following system are linear, causal, time invariant, stable, static 

(i) 𝒚(𝒏) = 𝒙 (
𝟏

𝟐𝒏
) 

(ii) 𝒚(𝒏) = 𝐬𝐢𝐧(𝒙(𝒏)) 

(iii) 𝒚(𝒏) = 𝒙(𝒏) 𝐜𝐨𝐬(𝒙(𝒏))    

(iv) 𝒚(𝒏) = 𝒙(−𝒏 + 𝟓) 
(v) 𝒚(𝒏) = 𝒙(𝒏) + 𝒏𝒙(𝒏 + 𝟐) 

10. (i) Check whether  the following are periodic 
(1) 𝒙(𝒏) = 𝐜𝐨𝐬(𝟑𝝅𝒏) 
(2) 𝒙(𝒏) = 𝐬𝐢𝐧 (𝟑𝒏) 

 
UNIT II DISCRETE TIME SYSTEM ANALYSIS 

1. Explain the properties of Z transform with proof. 
2. Using Z transform determine the response y(n) for n>=0 if y(n)=(1/2)y(n-1)+x(n),x(n)=(1/3)nu(n)y(-1) 
3. Determine the Z transform of  

(i) 𝒙(𝒏) = 𝒂𝒏𝒄𝒐𝒔𝒘𝟎𝒏  𝒖(𝒏) 
(ii) 𝒙(𝒏) = 𝒂𝒏 𝒖(𝒏) 

4. Convolute the following two sequences x1(n)={0,1,4,-2} and x2(n)={1,2,2,2} 
5. Obtain  𝒙(𝒏) for the following  

(i)𝑿(𝒁) =
𝟏

𝟏−𝟏.𝟓𝒁−𝟏+𝟎.𝟓𝒛−𝟐
       For ROC:|Z|>1,|Z|<0.5,0.5<|Z|<1 

6. Obtain  𝒙(𝒏) for the following  

(i)𝑿(𝒁) =
𝟏+𝟑𝒁−𝟏

𝟏+𝟑𝒁−𝟏+𝟐𝒁−𝟐           For ROC:|Z|>2,|Z|<2 
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7. Determine the unit sample response of the system characterized by the difference equation 
𝒚(𝒏) = 𝟐. 𝟓𝒚(𝒏 − 𝟏) − 𝒚(𝒏 − 𝟐) + 𝒙(𝒏) − 𝟓𝒙(𝒏 − 𝟏) + 𝟔𝒙(𝒏 − 𝟐) 

 
8. Determine the response of the system  

𝒚(𝒏) =
𝟓

𝟔
𝒚(𝒏 − 𝟏) −

𝟏

𝟔
𝒚(𝒏 − 𝟐) + 𝒙(𝒏) 

To the input signal 𝒙(𝒏) = 𝜹(𝒏) −
𝟏

𝟑
𝜹(𝒏 − 𝟏) 

9. Find the inverse Z transform of X(z)=z/3z2-4z+1  ,  ROC | Z | > 1      
10. Find the frequency response of the LTI system governed by the equation y(n)=α1y(n-1)-α2y(n-2)-x(n) 
11. Determine the step response of the system 𝒚(𝒏) = 𝜶𝒚(𝒏 − 𝟏) + 𝒙(𝒏)      , −𝟏 < 𝜶 < 𝟏  when initial 

condition is 𝒚(−𝟏) = 𝟏 
12. Find the impulse response, frequency response, magnitude response and phase response of the second 

order system. y(n) -y(n-1) + 3/16 y(n-2) =  x(n) -1/2x(n-1) 
UNIT III DISCRETE FOURIER TRANSFORM & COMPUTATION 

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. Given x(n)=n+1,and N=8,find X(K) using DIT,FFT algorithm 
4. State and prove properties of DFT 
5. Find the IDFT of the sequence X(K)={4,1-j2.414,0,1-j0.414,0,1+j0.414,0,1+j2.414} Using DIF algorithm 
6. Use 4-point inverse FFT for the DFT result {6,-2+j2,-2,-2-j2} and determine the sequence 
7. (i) Derive decimation in frequency, radix 2,FFT algorithm for evaluating DFT 

(ii) Derive the computational equation and Draw the flow graph for the 8 point FFT DIT. 
8.  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 IV DESIGN OF DIGITAL FILTERS 

1. (i) Draw the directform I and Directform II structure for the given difference equation 𝒚(𝒏) = 𝒚(𝒏 − 𝟏) −
𝟎. 𝟓𝒚(𝒏 − 𝟐) + 𝒙(𝒏) − 𝒙(𝒏 − 𝟏) + 𝒙(𝒏 + 𝟐) 
(ii)Obtain the casecade and parallel realization for the system having difference equation 

𝒚(𝒏) + 𝟎. 𝟏𝒚(𝒏 − 𝟏) − 𝟎. 𝟐𝒚(𝒏 − 𝟐) = 𝟑𝒙(𝒏) + 𝟑. 𝟔𝒙(𝒏 − 𝟏) + 𝟎. 𝟔𝒙(𝒏 − 𝟐) 
2.  (i) Convert the analog filter with system function 

𝑯𝒂(𝒔) =
𝒔 + 𝟎. 𝟏

(𝒔 + 𝟎. 𝟏)𝟐 + 𝟗
 

Into a digital IIR filter by means of the impulse invariance method 
(ii) Convert the analog filter with system function 

𝑯𝒂(𝒔) =
𝒔 + 𝟎. 𝟏

(𝒔 + 𝟎. 𝟏)𝟐 + 𝟗
 

Into a digital IIR filter by means of the bilenear transformation and 𝒘 =
𝝅

𝟒
 

 
3. Design a filter with desired frequency response 

𝑯𝒅(𝒘) = 𝒆−𝒋𝟑𝒘     𝒇𝒐𝒓  
−𝟑𝝅

𝟒
≤ 𝒘 ≤

𝟑𝝅

𝟒
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= 𝟎 𝒇𝒐𝒓 
𝟑𝝅

𝟒
≤ 𝒘 ≤ 𝝅 

Use hanning window for N=7 
4. Design a butterworth filter using the impulse invariance method for the following specifications.(N/D11) 

𝟎. 𝟖 ≤ |𝑯(𝒘)| ≤ 𝟏. 𝟎   ; 𝟎 ≤ 𝒘 ≤ 𝟎. 𝟐𝝅 
                                                    |𝑯(𝒘)| ≤ 𝟎. 𝟐   ; 𝟎. 𝟔𝝅 ≤ 𝒘 ≤ 𝝅 
 

5. The specification of defined low pass filter is: 
𝟎. 𝟖 ≤ |𝑯(𝒘)| ≤ 𝟏. 𝟎   ; 𝟎 ≤ 𝒘 ≤ 𝟎. 𝟐𝝅 

        |𝑯(𝒘)| ≤ 𝟎. 𝟐   ; 𝟎. 𝟑𝟐𝝅 ≤ 𝒘 ≤ 𝝅 
Design Chebyshev digital filter using bilinear transformation 

UNIT V DIGITAL SIGNAL PROCESSORS 
1. Expalin the architecture of DSP processor with neat block diagram. 
2. Explain the addressing formats and functional modes of a DSP processor. 
3. explain in detail about TMS320C54 DSP 
4. Expalin about pipelining in DSP. 
5. What is MAC unit?Expalin its functions. 
6. Draw the block diagram of Harvard architexcture and Von-Neumann architecture. 
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