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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.  
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  UNIT-I CO PO Marks 

1 a) Determine whether the following signals are periodic or not. Find 

the fundamental period if periodic. 

i) 𝑥(𝑡) = cos(𝑡) + sin⁡(√2𝑡) 

ii) 𝑥(𝑛) = 𝑐𝑜𝑠 (
𝜋𝑛

12
) 𝑠𝑖𝑛 (

𝜋𝑛

18
) 

iii) 𝑥(𝑛) = (−1)𝑛
2
 

CO1 PO1 10 

 b) Investigate the unit ramp signal 𝑟(𝑡) is an energy or a power 

signal.  

CO1 PO1 6 

 c) Sketch the even and odd parts of a signal 𝑥(𝑡). 

 

CO1 PO1 4 

  UNIT-II    

2 a) 
Evaluate the overall impulse response ℎ(𝑛) of a system given 

below which is an interconnection of three subsystems 

represented by the impulse responses ℎ1(𝑛) = (
1

2
)
𝑛

𝑢(𝑛 + 2),  

ℎ2(𝑛) = 𝛿(𝑛) and ℎ3(𝑛) = 𝑢(𝑛 − 1). 

 

 

CO1 PO1 6 

 b) Determine whether the system given below is a linear, time 

invariant, stable, memoryless and causal. 

𝑦(𝑡) = ∫ 𝑥(𝜏)⁡⁡⁡𝑑𝜏
𝑡

−∞

 

CO2 PO2 8 
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 c) What is an invertible system? Elaborate schematically. Give any 

two examples. 

CO2 PO2 6 

  UNIT-III    

3 a) A signal 𝑥(𝑡) = 𝑒−𝑎𝑡𝑢(𝑡) is passed through an LTI system with 

unit sample response ℎ(𝑡) = 𝑢(𝑡), 𝑎 > 0; find the response of 

the system. 

CO2 PO2 06 

 b) Compute the convolution sum of the following two sequences 

using graphical method. 𝑥(𝑛) = [1,2,3,4] for −1 ≤ 𝑛 ≤ 2,  

ℎ(𝑛) = [1,2,3]  for  0 ≤ 𝑛 ≤ 2.    

CO2 PO2 08 

 c) Analyze an LTI system with impulse response ℎ(𝑛) = 𝑎𝑛⁡𝑢(𝑛) 

with 0 < 𝑎 < 1 for memoryless causality and stability 

properties. 

CO2 PO2 06 

  OR    

4 a) Find the response of a discrete time system represented by the 

difference equation 𝑦(𝑛) −
1

2
𝑦(𝑛 − 1) −

1

2
𝑦(𝑛 − 2) = (

1

2
)
𝑛

  for 

𝑛 ≥ 0  with initial condition  𝑦(−1) = 1, 𝑦(−2) = 0 

CO2 PO2 10 

 b) Determine the natural response for the continuous time system    
𝑑2𝑦

𝑑𝑡2
+ 5

𝑑𝑦

𝑑𝑡
+ 6𝑦(𝑡) = 2𝑥(𝑡) +

𝑑𝑥

𝑑𝑡
   with initial conditions  

𝑦(0) = 3,   
𝑑𝑦

𝑑𝑡
⁡|⁡𝑡=0 = −7.  

CO2 PO2 06 

 c) Draw the block diagram representation for an LTI system 

described as  

𝑦(𝑛) +
1

2
𝑦(𝑛 − 1) −

1

3
𝑦(𝑛 − 3) = 𝑥(𝑛) + 2⁡𝑥(𝑛 − 2). 
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  UNIT-IV 
   

5 a) Find the discrete time Fourier Series coefficients for the 

sequence 𝑥(𝑛) = 2 + 2𝑐𝑜𝑠 (
𝜋𝑛

4
) + 𝑐𝑜𝑠 (

𝜋𝑛

2
) +

1

2
𝑐𝑜𝑠 (

3𝜋𝑛

4
). 

Also plot magnitude spectrum. 

 

CO1 
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 b) One period of the DTFS of a signal 𝑥(𝑛) is given by  

𝑋(𝑘) = (
1

2
)
𝑘

 for 0 ≤ 𝑘 ≤ 9 Find the time domain signal 𝑥(𝑛) 

assuming 𝑁 = 10. 

CO1 PO1 06 

 c) Find the DTFT of unit step sequence 𝑢(𝑛) using suitable 

properties. 

CO1 PO1 08 

  OR 
   

6 a) Determine the DTFS representation for the signal x(n) and sketch 

i) magnitude spectrum.  ii) Phase Spectrum. 

iii) power spectrum density. 

𝑥(𝑛) = cos (
6𝜋𝑛

13
+
𝜋

6
) 

 

CO 2 PO 2 10 

 b) The impulse response of a continuous time LTI system is given 

by  

CO 2 PO 2 10 



 

 

ℎ(𝑡) =
1

𝑅𝐶
⁡𝑒−

𝑡

𝑅𝐶⁡⁡. 𝑢(𝑡) . Find Frequency response and plot the 

magnitude and phase response. 

  
UNIT-V 

   

7 a) A Causal LTI system described by the difference equation 

𝑦(𝑛) = 𝑦(𝑛 − 1) + 𝑦(𝑛 − 2) + 𝑥(𝑛 − 1).  

i) find the system function 

ii) plot the poles and zeros 

iii) indicate the ROC 

iv) find the unit sample response  

v) Find a stable non-causal unit sample response. 

 

CO2 PO2 10 

 b) Find the response of a system described as with the help of Z 

transform representation 𝑦(𝑛) + 3𝑦(𝑛 − 1) = 𝑥(𝑛) with 

𝑥(𝑛) = 𝑢(𝑛) and 𝑦(−1) = 1 

CO2 PO2 10 

 

                                                                ****** 


