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 Q.2 a.  Determine the values of power and energy of the following signals. Find 
whether the signals are power or energy signal. 
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So, energy of the signal is finite and power is zero. Hence, the signal is an energy signal. 
 
  b. Determine if the system described by the following equation is  (8) 
   (i) causal or non-causal 
   (ii) linear or nonlinear. 
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For all values of n, the output depends on present and past inputs. Therefore, The system is 
causal 
 

(ii) ( ) ( ) ( )1
1
−

+=
nx

nxny  

( ) ( ) ( )1
1

1
11 −

+=
nx

nxny ; ( ) ( ) ( )1
1

2
22 −

+=
nx

nxny  

( ) ( ) ( )[ ]nxanxaTny 22113 += = ( ) ( ) ( ) ( )11
1

2211
2211 −+−

++
nxanxa

nxanxa                (1) 

On the other hand,   

( ) ( ) =+ nyanya 2211 ( ) ( ) ( ) ( )11 2

2
22

1

1
11 −

++
−

+
nx
anxa

nx
anxa                                    (2) 

As (1)≠ (2); So, the system is non-linear. 
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 Q.3 a. Find y(n) if  ( ) 2+= nnx  for 30 ≤≤ n  and h(n) =anu(n) for all n. (8) 
 
Answer:  
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   b. Write the advantages, disadvantages and application of Digital Signal 

Processing. (8) 
 
Answer:  
Advantage:  
 

Greater accuracy 
Cheaper 
Ease of data storage 
Flexibility in configuration 
Applicability of very low frequency signal 
Time sharing 
 

Disadvantage:  
 

System complexity 
Bandwidth limited by sampling rate 
Power consumption issues 
 

Applications: 
 

Telecommunication 
Consumer electronics 
Instrumentation and control 
Image processing 
Medicine 
Speech processing 
Seismology 
Military 
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 Q.4 a. Determine the solution of the differential solution 
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initially relaxed.  (8) 
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  b. State and Prove the Parseval's Theorem. (8) 
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 Q.5 a. Determine the magnitude response of  ( ) ( ) ( )[ ]2
2
1

−+= nxnxny . (8) 
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  b.  For the following system, determine whether or not the system is time 

invariant. ∑∑
==

−−−=
n

k

m

k
knykbknxkany

10
)()()()()( . (8) 

 
 

 
 



AE77/AC77/AE121                               DIGITAL SIGNAL PROCESSING DEC 2015 
 

© IETE                                                                                                                                 7 

 Q.6 a. Find the z- transform and the ROC of the signal ( ) ( )1−−−= nubnx n . (8) 
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  b.  Find the DFT of a sequence ( ) { }  0  0,  1,  ,1=nx .  (8) 
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   Q.7 a. Determine the direct form II and Transposed direct form II for the given system 

( ) ( ) ( ) )1()(2
4
11

2
1

−++−−−= nxnxnynyny . (8) 

 
 

 



AE77/AC77/AE121                               DIGITAL SIGNAL PROCESSING DEC 2015 
 

© IETE                                                                                                                                 10 

  b. (i) Explain the procedure of designing digital filters from analog filters. (4) 
   (ii) Mention any two procedures for digitizing the transfer function of an                                                     

analog filter. (4) 
 
Answer:  
(i)  
1. Map the desired digital filter specifications into those for the equivalent analog filter. 
2. Derive the analog transfer function for the analog prototype. 
3. Transform the transfer function of the analog prototype into an equivalent digital filter 

transfer function. 
 
(ii) The two important procedures for digitization of the transfer function of an analog filter are: 

1. Impulse Invariance method 
2. Bilinear transformation method 

 
 Q.8 a.  Find the IDFT of the sequence ( ) { }j2-2-  2,- j2,2-  ,10 +=kX . (8) 
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  b.  Determine the order of lowpass. Butterworth filter that has a 3dB attenuation 

at 500Hz and an attenuation of 40dB at 1000Hz. (8) 
 

 
 
 Q.9 a.  Explain Hibbert transform relations for complex sequences with suitable 

illustrations.  (8) 
 
Answer: 
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  b.  Find the inverse Z-transform of  
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