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7. (a) What is radix-2 algorithm? Compare the computational load of DFT 
with that of FFT algorithm.   

 

 (b) An 8-point sample sequence is given by ݔ(݊) = {2


, 1, 2, 1, 1, 2, 1, 2}. 

Compute 8-point DFT of ݔ(݊) using radix-2 DIT-FFT algorithm.  
(2 + 2) + 8 = 12 

 
Group – E 

 

8. Determine direct form-I, direct form-II and cascade realization of the 
following LTI system. 
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(4 + 4 + 4) = 12 
 
9. Design a linear phase FIR band pass filter to pass frequencies in the range 

0.4 to 0.65 rad/samples taking 7 samples of Hanning window sequence. 
Draw the structure of the filter.  

(10 + 2) = 12 
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DIGITAL SIGNAL PROCESSING  
(ELEC 3231) 

 
Time Allotted : 3 hrs            Full Marks : 70 

 

Figures out of the right margin indicate full marks. 
 

Candidates are required to answer Group A and 
any 5 (five) from Group B to E, taking at least one from each group. 

 

Candidates are required to give answer in their own words as far as 
practicable. 

 

Group – A 
(Multiple Choice Type Questions) 

 

1.  Choose the correct alternative for the following:  10 × 1 = 10 
 

 (i) The process of conversion of continuous time signal into discrete time 
signal is known as, 
(a) aliasing      (b) sampling  
(c) convolution     (d) deconvolution. 

 

 (ii) The sampling frequency of the signal x(t) = 4sin150πt + 2cos50πt 
should be 
(a) greater than 75 Hz    (b) greater than150 Hz 
(c) less than150 Hz    (d) greater than 50 Hz. 

 

 (iii) The inverse z-transform of 
ଷ

௭ିସ
, |ݖ| > 4 is  

(a) 3(4)௡ݑ(݊ − 1)      (b) 3(4)௡ିଵݑ(݊) 
(c) 3(4)௡ݑ(݊ + 1)      (d) 3(4)௡ିଵݑ(݊ − 1)  

 

 (iv) The ROC of the Z-transform of the sequence x(n)=u(-n) is, 
(a) 1z

      
(b) 1z   

(c) no ROC      (d) 11  z  
 

 (v) In bilinear transformation the analog system with transfer function 
(ݏ)ܪ =

଴.ଶ

௦ ା ଴.ଽ
 is transformed to a digital system with transfer function,  

(a) (ݏ)ܪ =
଴.ଶ

మ
೅

భశ೥షభ

భష೥షభା଴.ଽ
       (b) (ݏ)ܪ =

଴.ଶ
೅
మ

(భష೥షభ)
(భశ೥షభ)

ା଴.ଽ
  

(c) (ݏ)ܪ =
଴.ଶ

మ
೅

భష೥షభ

భశ೥షభା଴.ଽ
     (d) (ݏ)ܪ =

଴.ଶ
೅(
మ

భశ೥షభ)

(భష೥షభ)ା଴.ଽ
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 (vi) The inverse DFT of x(n) can be expressed as  

(a) ݔ(݊) =
ଵ

ே
∑  ܺ(݇)݁ିೕమೖ೙

ಿே
௞ୀ଴    

(b) ݔ(݊) =
ଵ

ே
∑  ܺ(݇)݁

ೕమೖ೙
ಿேିଵ

௞ୀ଴     

(c) ݔ(݊) =
ଵ

ே
∑  ܺ(݊)݁ିೕమೖ೙

ಿேିଵ
௡ୀ଴     

(d) ݔ(݊) = ܰ ∑ ܺ(ேିଵ
௡ୀ଴ ݇) ݁ିೕమ೛ೖ೙

ಿ   
 

 (vii) The structure that uses separate delays for input and output samples is  
(a) direct form-II     (b) direct form-I  
(c) cascade      (d) parallel. 

 

 (viii) The normalized transfer function of 3rd order low pass Butterworth 
filter is  
(a) 

ଵ

௦యାଵ.ସଵସ௦మା௦ାଵ
      (b) 

ଵ

௦మ(௦ାଵ)
  

(c) 
ଵ

(௦ାଵ)(௦మା௦ାଵ)
      (d) 

ଵ

௦యା௦మା௦ାଵ
  

 

 (ix) The relation between analog and digital frequency is nonlinear in case of  
(a) Impulse invariant transformation  
(b) Bilinear transformation 
(c) Frequency sampling  
(d) all of the above. 

 

 (x) The width of the main-lobe in rectangular window spectrum is  
(a) 

ସ
ே

     (b) 
ଵ଺

ே
     (c) 

଼
ே

             (d) 
ଶ
ே

 

 
Group – B 

 

2. (a) State Sampling Theorem.    
 

 (b) What do you mean by Nyquist rate?  
 

 (c) State whether the signal ݔ(݊) = (
ଵ

ଷ
)௡ݑ(݊) is an energy or a power signal. 

 

 (d) Find   





  1

2

n
xny , when   1, 4, 2, 6x n

   
 

. 

2 + 2 + 4 + 4 = 12 
 
3. (a) Find the convolution of the following sequences using graphical 

convolution method.  ݔ(݊) = {2, 5, 0ณ


, 4} and ℎ(݊) = {4, 1ณ


, 3}. 
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 (b) Explain whether the following system is linear or not 

    
     

1
2

1
y n x n

x n
 


  

 

 (c) Find impulse response of the system described by the difference equation  
(݊)ݕ   − ݊)ݕ3 − 1) − ݊)ݕ4 − 2) = (݊)ݔ + ݊)ݔ2 − 1)  

6 + 2 + 4 = 12 
 

Group – C 
 

4. (a) Determine the z-transform and ROC of the discrete time signal  
(݊)ݔ = (0.3)௡ݑ(݊) + (0.8)௡ݑ(− ݊ − 1)  

 

 (b) Determine the inverse z-transform of 

(ݖ)ܺ =
ଵ

ଵି଴.଼௭షభା଴.ଵଶ௭షమ , if ROC is 0.2 < |ݖ| < 0.6.  
 

 (c) Test the stability of the system whose system equation is given by 
(݊)ݕ   = (݊)ݔ + ݊)ݕܾ − 1), where |ܾ| < 1. 

4 + 4 + 4 = 12 
 
5. (a) Derive the expression of bilinear transformation to transform analog 

system to digital system.   
 

 (b) Explain the mapping of s-plane to z-plane in bilinear transformation. 
What is frequency warping?   

 

 (c) Convert the analog transfer function (ݏ)ܪ =
௦ାଵ

(௦ ା ଶ)(௦ ା ସ)
 into 

digital transfer function using impulse invariant transformation. 
Assume sampling time is T = 1sec.   

3 + (2 + 1) + 6 = 12 
 

Group – D 
 

6. (a) Find the discrete-time Fourier transform of   n
x n a ; where -1 < a < 1. 

 

 (b) Compute 4-point DFT of the sample sequence  

(݊)ݔ   = ቊ
ଵ

ଷ
;   0 ≤ ݊ ≤ 2

0; ݁ݏ݅ݓݎℎ݁ݐ݋  
   

6 + 6 = 12 


