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Note: Answer any five FULL Questions 
Sketch neat figures wherever necessary. Answer to the point. Good luck! 

 
 

Marks 
OBE 

CO RBT 
1 Sketch the Direct form-I and Direct form-II implementations for the 

differential/difference equations 

(𝑎) 𝑑
2𝑦(𝑡)

𝑑𝑡2
+ 5

𝑑𝑦(𝑡)

𝑑𝑡
+ 4 𝑦(𝑡) =

𝑑𝑥(𝑡)

𝑑𝑡
 

(𝑏) 𝑦[𝑛] +
1

2
 𝑦[𝑛 − 1] − 𝑦[𝑛 − 3] = 3 𝑥[𝑛 − 1] + 2𝑥[𝑛 − 2]  

[10 M] CO3 L3 

2 (a) Show that: 

If 𝑥(𝑡)
       𝐹𝑇        
↔      𝑋(𝑗𝜔), 𝑡ℎ𝑒𝑛 

𝑑

𝑑𝑡
[𝑥(𝑡)]

      𝐹𝑇       
↔     𝑗𝜔 𝑋(𝑗𝜔) 

[5 M] CO4 L3 

2 (b) Find the Fourier Transform of unit step function [5 M] CO4 L2 
3 (a)  Find the Fourier transform of 𝑥(𝑡) = 𝑒−𝑎|𝑡| and Draw its spectrum [4 M] CO4 L3 
3(b) The impulse response of a continuous time LTI system is given by 

 ℎ(𝑡) = 1

𝑅𝐶
𝑒− 

𝑡

𝑅𝐶
  𝑢(𝑡).  

Find the Frequency response and plot the magnitude and Phase response. 

[6 M] CO4 L3 

4(a)  Find the Inverse Fourier transform of 𝑋(𝑗𝜔) = −𝑗𝜔

(𝑗𝜔)2+3𝑗𝜔+2
 [4 M] CO4 L3 

4(b)  Find the frequency response and the impulse response of the system described        
 by the differential equation    𝑑

2𝑦(𝑡)

𝑑𝑡2
+ 5

𝑑𝑦(𝑡)

𝑑𝑡
+ 6 𝑦(𝑡) =

−𝑑𝑥(𝑡)

𝑑𝑡
 

[6 M] CO4 L3 

5(a)  State and Prove (i) Time shifting and (ii) Parseval’s theorem in discrete time 
domain. [6M] CO4 L2 

5(b)  Find the DTFT of the signal 𝑥[𝑛] = 𝛼𝑛𝑢[𝑛]  ;  |𝛼| < 1.  Draw Magnitude 
spectrum 

[4 M] CO4 L3 

6  Obtain the frequency response and impulse response of the system having the 
output 𝑦[𝑛] = 1

4
(
1

2
)
𝑛
𝑢[𝑛] + (

1

4
)
𝑛
𝑢[𝑛] for the input 𝑥[𝑛] = (1

2
)
𝑛
𝑢[𝑛] 

[10M] CO4 L3 

7(a)  Find the frequency and the impulse response of the system described by the 
difference equation       𝑦[𝑛] + 1

2
𝑦[𝑛 − 1] = 𝑥[𝑛] − 2𝑥[𝑛 − 1] [5M] CO4 L3 

7(b)  Evaluate the Fourier transform for the following sequence  

𝑥[𝑛] = cos (
𝜋

4
𝑛) (

1

2
)
𝑛

𝑢[𝑛 − 2] 
[5M] CO4 L3 

8(a)  Find the DTFT of the following using appropriate properties 
(𝑖)𝑥[𝑛] = (

1

4
)
𝑛
𝑢[𝑛 − 4]                                (𝑖𝑖)𝑥[𝑛] = (1

3
)
𝑛
𝑢[𝑛] ∗ (

1

4
)
𝑛
𝑢[𝑛]  

[5M] CO4 L3 

8 (b)  Determine the impulse response for the given frequency response 

𝐻(𝑒𝑗Ω) = 1 +
𝑒−𝑗Ω

(1 −
1
2
𝑒−𝑗Ω)(1 +

1
4
𝑒−𝑗Ω)

 [5M] CO4 L3 
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