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    CO BL 
Q1 (a) A continuous time signal is represented as 𝑥(𝑡)= 15 + Sin [ (

஠

ଷ
)t] Cos [ (

஠

଺
)t]. What 

is the fundamental period of signal  
𝑦(𝑡) = 𝑥(−𝑡 + 2) +  𝑥(2𝑡 + 3)?  

[2] 1 2 

Q1 (b) The impulse response of discrete LTI system is h(n) = (-1/2) n u(n) + (1.01) n u(n-
1). Determine this system is causal and /or stable. Justify your answer.  

[3] 2 6 

      
Q2 (a) The discrete time signals 𝒙(𝒏) = 1 + Cos (

𝟐𝝅

𝟔
𝒏) and  𝒚(𝒏) = Sin (

𝟐𝝅

𝟔
𝒏 + 

𝝅

𝟒
) with 

fundamental period of N = 6. Determine the Fourier series coefficients of 𝒙(𝒏) 
and 𝒚(𝒏). 

[2] 3 3 

Q2 (b) Find the Laplace transform of 𝑥(𝑡) = t 
ௗ

ௗ௧
 {𝑒ି௧Cos(t) u(t)}? 

 The Laplace transform of 𝒙(𝒕)  is X(s) = 
𝟒𝒔ା𝟓

(𝒔ା𝟐)(𝒔ି𝟏)
.  If the Fourier transform of 

𝒙(𝒕)) is exist, then find out the inverse Laplace transform of X(s)? 

[3] 3 3 

      
Q3 (a) If  𝑦(𝑡) = 𝑥(𝑡) ∗ ℎ(𝑡)  and  𝑔(𝑡) = 𝑥(3𝑡) ∗ ℎ(3𝑡)  and given that  𝑥(𝑡)  has 

Fourier transform 𝑋(𝜔) and  ℎ(𝑡)  has Fourier transform 𝐻(𝜔) . If 
𝑔(𝑡) ℎ𝑎𝑠 𝑡ℎ𝑒 𝑓𝑜𝑟𝑚       𝑔(𝑡) = 𝐴 𝑦(𝐵𝑡). Determine the values of A and B.  

[2] 3 4 

Q3 (b) These are the following information about a continuous-time periodic signal with 
period 3 and Fourier coefficients 𝑿𝒏  : (a) 𝑿𝒏  = 𝑿𝒏ା𝟐 . (b) 𝑿𝒏  = 𝑿ି𝒏 . (c) 

∫ 𝒙(𝒕)𝒅𝒕
𝟎.𝟓

ି𝟎.𝟓
 = 1 (d) ∫ 𝒙(𝒕)𝒅𝒕

𝟏.𝟓

𝟎.𝟓
 = 2.  Determine 𝒙(𝒕) 

[3] 3 3 

      
Q4 (a) (i)For an input 𝑥[n], output 𝑦[n] of a system is related as 𝑦[n] = 𝑥[n] + n. 

Determine whether it is stable/unstable, linear/nonlinear and time-variant/ non 
time-invariant.(ii)Consider a discrete time signal 𝑥(𝑛) =  𝑎௡𝑢(𝑛). What are the 
conditions for the 𝑥[n] to be energy signal and power signals are respectively?  

[2] 2 3 

Q4 (b) Let 𝑋(𝑒௝ఠ) denote the Fourier transform of the signal  𝑥(𝑛) = {-1, 0, 1, 2, 1, 
0, 1, 2, 1 0, -1}, -3 ≤ 𝑛 ≤ 7. Perform the following calculations (a) Find 

𝑋(𝑒௝గ) (b) Evaluate∫ ቚ
ௗ௑(௘ೕഘ)

ௗఠ
ቚ

ଶ
గ

ିగ
𝑑𝜔  (c) Find 𝑿(𝒆𝒋𝟎) 

[3] 3 6 

      
Q5 (a) 

Determine the inverse z-transform of   𝑿(𝒛) =  
𝟏

𝟏𝟎𝟐𝟒
ቂ

𝟏𝟎𝟐𝟒ି𝒛ష𝟏𝟎

𝟏ି𝒐.𝟓𝒛ష𝟏 ቃ,|𝒛|  >

𝟎. 
 

[2] 3 3 

Q5 (b) If x1(n)= {1, 2, 3, 4} and x2(n)= {1, -1, 2, 1}. Find the linear and circular 
convolution of x1(n) and x2(n). 

[3] 3 3 
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