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Instructions:  1. Answer any FIVE full questions, choosing one full question from each unit. 

          2. Missing data, if any, may be suitably assumed.  

      

Im
p

o
rt

a
n

t 
N

o
te

: 
C

o
m

p
le

ti
n

g
 y

o
u

r 
an

sw
er

s,
 c

o
m

p
u
ls

o
ri

ly
 d

ra
w

 d
ia

g
o
n
al

 c
ro

ss
 l

in
es

 o
n
 t

h
e 

re
m

ai
n
in

g
 b

la
n

k
 

p
ag

es
. 
 R

ev
ea

li
n
g

 o
f 

id
en

ti
fi

ca
ti

o
n

, 
ap

p
ea

l 
to

 e
v
al

u
at

o
r 

w
il

l 
b
e 

tr
ea

te
d
 a

s 
m

al
p
ra

ct
ic

e.
  

 

  UNIT - I CO PO Marks 

1 a) Describe the process of frequency domain sampling and the 

reconstruction of discrete time signal. 

CO1 PO1 06 

 b) State and prove: i) Linearity property ii) Periodicity and  

iii) Circular shift in time domain. 

CO2 PO2 08 

 c) Given 𝒙(𝒏) = {𝟏, 𝟐, 𝟑, 𝟒}  and 𝒉(𝒏) = {𝟏, −𝟏, 𝟏}   find circular 

Convolution 𝒙(𝒏) 𝒉(𝒏). 

CO2 PO2 06 

  OR 
   

2 a) Solve the given sequences for,  

i)𝒙(𝒏) = {𝟐, 𝟑⏟
↑

, 𝟓, 𝟖} Linear shift 𝒙(𝒏 − 𝟐) =? 

ii) 𝒙(𝒏) = {𝟓, 𝟐, 𝟖, 𝟗} Circular shift 𝒙(𝒏 − 𝟐)4 =? 

 

CO2 PO2 04 

 b) State and prove the following properties of DFT. 

i) Time reversal ii) Circular convolution iii) Frequency shifting. 

CO3 PO3 08 

 c) Compute the 4-point DFT of the sequence 𝒙(𝒏) = {𝟎, 𝟏, 𝟐, 𝟑}  

and verify the result with IDFT method using formula method. 

CO2 PO2 08 

  UNIT - II  
   

3 a) What are the differences and similarities between DIT and DIF 

FFT algorithm? 

CO1 PO1 04 

 b) Draw and explain the basic butterfly diagram or signal flow 

graph of DIF-FFT radix-2. 

CO3 PO3 06 

 c) Find 8-point 𝒙(𝒏) = {𝟏, 𝟏, 𝟏, 𝟏, 𝟎, 𝟎, 𝟎, 𝟎}  using Radix-2 DIT 

FFT algorithm. 

CO3 PO3 10 

  UNIT - III 
   

4 a) In direct computation of N-point DFT, how many i) complex 

additions, ii) Complex multiplications iii) Trigonometric 

functions are required to calculate. Also mention importance of 

FFT algorithms. 

CO3 PO3 10 

U.S.N.           



 

 

 b) Verify the 4-point circular convolution of 𝒙(𝒏) and 𝒉(𝒏) given 

in Fig. 4 b) using Radix -2 DIF FFT algorithm. 

 
Fig.4 b) 

CO4 PO4 10 

  OR  
   

5 a) Obtain the cascade form realization for the system given by 

𝐻(𝑧) =  
1 +

1
2 𝑧−1

 (1 −
1
5

𝑧−1) (1 −
3
4 𝑧−1 +

1
8 𝑧−2)

 

 

CO4 PO3 08 

 b) Design a low pass Butterworth filter using Bilinear  

Transformation which satisfies the following constraints: 

𝟎. 𝟖 ≤  │𝑯(𝒆𝒋𝝎)│ ≤ 𝟏                    0 ≤ ω ≤ 0.2 𝝅 

            │𝑯(𝒆𝒋𝝎)│ ≤ 𝟎. 𝟐                 0 .6 ≤ ω ≤  𝝅 

 

CO4 PO3 12 

  UNIT - IV 
   

6 a) What are the different types of windows based on Finite Impulse 

Response (FIR)? And list advantage of FIR filters. 

CO4 PO3 04 

 b) Calculate Hamming window coefficient for M=7. CO4 PO3 06 

 c) Design a FIR, Low Pass Filter (LPF) using Rectangular window 

technique at a cut-off frequency 1rad/second with an order N=5.  

CO4 PO3 10 

  UNIT - V 
   

7 a) What are the limitations of linear filtering? How to overcome 

these limitations. 

CO5 PO2 06 

 b) Explain the working principle of Adaptive filters. CO5 PO1 06 

 c) With a neat block diagram explain two stage interpolator and 

decimator, representing multistage implementation of sampling 

rate conversion. 

CO5 PO2 08 
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