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PART A  
  Answer any two full questions, each carries 15 marks. Marks 

1 a) Check whether the following signals are periodic. If periodic, find the 

fundamental time period. (i)    𝑥(𝑡) = cos(60𝜋𝑡) + sin(50𝜋𝑡)    (ii)    𝑥(𝑛) =

𝑒𝑗(
2𝜋

3
)𝑛 +𝑒𝑗(

3𝜋

4
)𝑛

 

(5) 

 b) Determine whether the following signals are energy or power signal. If it is an 

energy signal, find its energy. If it is a power signal, find its time-averaged power.  

𝑥(𝑡) = {
5 cos(𝜋𝑡) ,− 1 ≤ 𝑡 ≤ 1

0𝑜𝑡ℎ𝑒𝑟𝑤𝑖𝑠𝑒
 

(5) 

 c) Sketch the waveforms of the following signals. 

              (i) 𝑥(𝑡) = 𝑢(𝑡 + 1) − 2𝑢(𝑡) + 𝑢(𝑡 − 1) 

             (ii)    𝑦(𝑡) = 𝑟(𝑡 + 2) − 𝑟(𝑡 + 1) − 𝑟(𝑡 − 1) + 𝑟(𝑡 − 2) 

(5) 

2 a) For each of the following impulse responses, determine whether the 

corresponding system is memory less, causal and stable. 

(i) ℎ(𝑡) = cos(𝜋𝑡)𝑢(𝑡)     (ii) ℎ(𝑡) = 𝑒−2𝑡𝑢(𝑡 − 1)   (iii)ℎ[𝑛] = (−1)𝑛𝑢[−𝑛] 

(9) 

 b) Determine the homogeneous solution for the systems described by the following 

equations.      (i)          
𝑑2

𝑑𝑡2
𝑦(𝑡) + 6

𝑑

𝑑𝑡
𝑦(𝑡) + 8𝑦(𝑡) =

𝑑

𝑑𝑡
𝑥(𝑡) 

                     (ii)     𝑦[𝑛] + 𝑦[𝑛 − 1] +
1

4
𝑦[𝑛 − 2] = 𝑥[𝑛] + 2𝑥[𝑛 − 1] 

(6) 

3 a) Find the discrete time convolution sum of the following signals.                                 

(i)  𝑦[𝑛] = (
1

4
)
𝑛

𝑢[𝑛] ∗ 𝑢[𝑛 + 2] 

(ii)  𝑥(𝑛) = {2,−1, 1,3};    h(n)={3,4,2} 

(15) 

PART B  

Answer any two full questions, each carries 15 marks. 

4 a) Explain the condition for distortion-less transmission through an LTI system. (7.5) 

 b) State and explain sampling theorem for band-limited signals and aliasing. (7.5) 

5 a) State and prove Parseval’s theorem for continuous time Fourier series. (7) 
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 b) Compute the DTFS coefficients of the following signals 

(i)         𝑥[𝑛] = cos(
6𝜋

17
𝑛 +

𝜋

3
)      (ii)            𝑥[𝑛] = 2sin(

14𝜋

19
𝑛) + cos(

10𝜋

19
𝑛) + 1 

(8) 

6 a) Find the DTFT of 𝑥(𝑛) = (0.5)𝑛𝑢(𝑛) + 2−𝑛𝑢(−𝑛 − 1). (5) 

 b) Find the time domain signal associated with FS coefficients 𝑋(𝑘) =

(
−1

3
)
|𝑘|

; 𝜔0 = 1𝑟𝑎𝑑/𝑠𝑒𝑐 

  (5) 

 c) State and prove time shifting property of CTFT.   (5) 

PART C  

Answer any two full questions, each carries 20 marks. 

7 a) Find the bilateral Laplace transform and ROC of the following signals. 

  (i)  𝑥(𝑡) = 𝑒𝑎𝑡𝑢(𝑡)       (ii)𝑥(𝑡) = 𝑒5𝑡𝑢(−𝑡 + 3) 

(10) 

 b) Find the Z-transform, ROC and pole–zero location of the following signals.  

(i)   𝑥(𝑛) = 𝑎|𝑛|; |𝑎| < 1          (ii)  (
1

2
)
𝑛

𝑢[𝑛] + (
−1

3
)
𝑛

𝑢[𝑛]          

(10) 

8 a) Using the Laplace transform, find the impulse response of an LTI system 

described by differential equation    
𝑑2𝑦(𝑡)

𝑑𝑡2
−

𝑑𝑦(𝑡)

𝑑𝑡
− 2𝑦(𝑡) = 𝑥(𝑡) 

(5) 

 b) Write a short note on how causality and stability of an LTI system are 

characterized by Laplace transform of its impulse response. 

(5) 

 c)  (i) Find the  Z-transform of the following signal 

           𝑥[𝑛] = (1 2⁄ )
𝑛
𝑢[𝑛] ∗ 2𝑛𝑢[−𝑛 − 1]  

(ii) Find the time domain signal corresponding to the Z transform. 

𝑋(𝑧) =
1 +

7

6
𝑧−1

(1 −
1

2
𝑧−1)(1 +

1

3
𝑧−1)

 , |𝑧| >
1

2
 

(10) 

9 a) Assuming ROC as right half planes, find the inverse Laplace transform of 

 (i)    𝑋(𝑠) =
𝑠

𝑠2+5𝑠+6
     (ii  𝑋(𝑠) =

5𝑠+4

𝑠3+3𝑠2+2𝑠
  

(10) 

 b) Find the inverse Z-transform of  

𝑋(𝑧) =
1+

7

6
𝑧−1

(1−
1

2
𝑧−1)(1+

1

3
𝑧−1)

,with  ROC1/3 < |𝑧| < 1/2 

(5) 

 c) Determine (i) difference equation representation of the system with the following  

impulse response, and (ii) its transfer function. 

ℎ(𝑛) = (1 3⁄ )𝑛𝑢[𝑛] + (1 2⁄ )𝑛−2𝑢[𝑛 − 1] 

(5) 

**** 

 


