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CS/M. Tech (ECE)/SEM-1/MCE-103/2011-12 

2011 
ADVANCED DIGITAL SIGNAL PROCESSING 

Time Allotted : 3 Hours Full Marks : 70 
 

The figures in the margin indicate full marks. 
Candidates are required to give their answers in their own words 

as far as practicable. 

Answer question no. 1  and any four of from the rest. 

1. Answer the following questions : 7 × 2 

 a) What is the relationship between cross-correlation & 

convolution ? 

 b) Write down the differences between Discrete Time 

Fourier Transform & Discrete Fourier Transform. 

 c) State Parseval's relation. 

 d) Why FFT is superior than DFT ? 

 e) What are the effects of finite wordlength on digital signal 

processor ? 

 f) Write down the differences between FIR & IIR filters. 

 g) Write down some applications of Wavelet Transform. 

2. a) Determine the Fourier series coefficients and power 

density  spectrum  of  the  periodic  signal,  defined  as  

  x (n) = A  0 ≤ n ≤ L –1 

   = 0  L ≤ n < N  
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 b) Show that the Fourier transform of a discrete time 

aperiodic signal is periodic with period 2π. 

 c) State the Dirichlet's conditions. 7 + 4 + 3 
3. a) Determine the energy density spectrum )(ωxxS  of the 

signal ( ) .11),( <<−= bnubnx n  

  Sketch the above sequence assuming b = 0⋅5 and its 
energy density spectrum )(ωxxS . 

 b) Determine the Fourier transform of the signal 
.11,)( <<−= aanx n   

 c) State Wiener-khintchine theorem. 6 + 5 + 3 

4. a) Consider an LTI system with impulse response 

).(
4
1)( nnnh

n

⎟
⎠
⎞

⎜
⎝
⎛=  Determine the response of the system 

to the input signal ( ) ( )nnnx π+⎟
⎠
⎞

⎜
⎝
⎛ π−= cos10
4

cos720  

where – ∞ < n < ∞.  

 b) Evaluate the response of an LTI system whose impulse 

response in h(n) subjected to a periodic input signal             

x (n) with fundamental period N. 7 + 7 

5. a) Determine the inverse of the system with impulse 

response ).1(
5
1)()( −δ−δ= nnnh  

 b) What are minimum-phase and maximum-phase             

system ? Explain with suitable examples.  

 c) The system )()1(
2
1)( nxnyny +−=  is excited with the 

input signal 
n

nx ⎟
⎠
⎞

⎜
⎝
⎛=
4
1)(  u ( n ). Determine correlation 

the sequences ).(,)(),( lrlrlr yyxyxx  5 + 3 + 6 
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6. a) What is Multirate Digital Signal Processing ? Write down 

its applications. 

 b) A discrete-time signal x ( n ) is passed through a 

decimator with decimation factor M. Evaluate the 

frequency response of the decimator output                      

signal y ( n ). 

 c) Why images are produced during upsampling         

operation ? (2 + 2) + 6 + 4 

7. a) Explain with suitable figure the operation of Quadrature 

Mirror Filter Bank.  

 b) Derive the expression of distortion and aliasing transfer 

function and state when near perfect reconstruction is 

achieved. 

 c) How efficient poly-phase structure of decimator is 

obtained ? Explain with proper figure. 4 + 7 + 3 
 

8. Write short notes on any four of the following : 4 × 3 
2
1  

 a) Cross-correlation and Auto-correlation 
 b) Kalman Filter 
 c) Multi resolution Approximation 
 d) Daubechies Wavelet 
 e) Polyphase structure of FIR Filter 
 f) LMS Algorithm for FIR Filter design. 
    


