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1. Assuming                                         ,                                                                 calculate y[n] using  
 

             the tabular method of discrete convolution.                                                             CO(1)    10                                                            
 

             Compute the Energy and Power for the Discrete Signal represented by 𝒙[𝒏] = ቀ
𝟏

𝟒
ቁ

𝒏
𝑼(𝒏)                  

                                                                                                                                                          CO(1)   10 
2. For a signal 𝑥(𝑡) = 2 sin( 𝑤𝑡) + 3 cos ቀ3𝑤𝑡 +

గ

ଷ
ቁ + 0.5sin (4𝑤𝑡 +

గ

଺
) derive the amplitude 

and phase spectrum. What should be the minimum sampling frequency if 𝑤 = 6.28𝑟𝑎𝑑/𝑠        
                                                                                                                                             CO(2) 20                      
                                                                         Or 
Assume that 𝒑(𝒕) = ∑ 𝜹(𝒕 − 𝒏𝑻)ஶ

𝒏ୀିஶ  and a continuous time signal 𝒙(𝒕) is sampled using 
𝒑(𝒕) to produce 𝒙𝒔(𝒕) . Deduce an expression for 𝑿𝒔(𝒆𝒋𝝎), where the symbols have usual 
significance.                                                                                                                         CO(2)  20  
 

3. Develop a MATLAB  code to create a single  square pulse of width 0.2 secs and unity height. 
Choose a suitable time vector and sampling frequency  and develop the full code to obtain 
the Power Spectrum of the Signal                                                                                   CO(3) 20   
                                                                       Or 
Given the FFT of a signal, deduce a MATLAB code  for obtaining the Phase Spectrum from 
FFT . You may also suggest an approximate SIMULINK  schematic .                        CO(3) 20 
 

4. What  is the difference between a DFT and a DTFT? 
For a sequence defined by :  
 

                    𝑿(𝒌) = ൝

𝟐, 𝒌 = 𝟎&𝟎, 𝒌 = 𝟐
−𝟏 − 𝒋, 𝒌 = 𝟏
−𝟏 + 𝒋, 𝒌 = 𝟑

ൡ             

deduce   𝒙[𝒏]  as an IDFT of 𝑿(𝒌) . Symbols have usual significance                        CO(4) 20 
 

5. Show that the sequence represented by the figure below represents a simple FIR Hi-pass 
filter 𝑯(𝒛) in the Z-plain  and deduce its cut-off frequency. Show further that 𝑯(−𝒛) is an 
FIR Lo-Pass filter. How will you modify this into an IIR Hi-Pass filter. Deduce the relevant 
parameters in terms of specified cut-off frequency.                                                 CO(4) 
                                                                                                                                            5+5+5+5 
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