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1) All the theory questions and derivations given in the printed notes. 

2) If 𝒛 𝒕 =  𝒙 𝒕 𝒚 𝒕  find whether z(t) is even or odd signal? 

 x(t) = t sint   y(t) = cost 

 x(t) = 𝟐𝒕 𝒔𝒊𝒏𝒕 𝒄𝒐𝒔𝟑𝒕   y(t) = 𝟑𝒕𝟒 𝒔𝒊𝒏𝟑𝒕 𝒄𝒐𝒔𝟑𝒕 

 x(t) = 𝒔𝒊𝒏𝒕 𝒄𝒐𝒔𝟑𝒕    y(t) = 𝒕𝟔 𝒔𝒊𝒏𝟐𝒕 𝒄𝒐𝒔𝟑𝒕 

 x(t) = 𝟐𝒕 𝒔𝒊𝒏𝒕    y(t) = 𝒔𝒊𝒏𝟑𝒕 𝒄𝒐𝒔𝟑𝒕 

 x(t) = 𝒕 𝒔𝒊𝒏𝒕 𝒄𝒐𝒔𝟑𝒕   y(t) = 𝒕𝟏𝟒 𝒔𝒊𝒏𝟑𝟏𝒕 𝒄𝒐𝒔𝟑𝟗𝒕 

3)  Find the period of the following signals 

  𝒙 𝒏 =  𝟐𝟓 𝒄𝒐𝒔  
𝝅𝒏

𝟑
 +  𝟑𝟎 𝒔𝒊𝒏𝟐 [

𝝅𝒏

𝟒
] 

  𝒙 𝒏 =  𝟐 𝒄𝒐𝒔  
𝝅𝒏

𝟗
 +  𝟑 𝒔𝒊𝒏  [

𝒏

𝟔
] 

 𝒙 𝒏 =   𝒔𝒊𝒏  
𝝅𝒏

𝟑
 +  𝟔 𝒄𝒐𝒔𝟐 [

𝝅𝒏

𝟏𝟔
] 

  x(t) = 𝒔𝒊𝒏  
𝝅𝒕

𝟑𝟔
 +  𝒔𝒊𝒏  

𝝅𝒕

𝟗
  

  x(t) = 𝒔𝒊𝒏  
𝒕

𝟑𝟔
 +  𝒔𝒊𝒏  

𝝅𝒕

𝟐
  

4) Find and plot the even and odd components of the following signals.  

  𝒙 𝒏 =  𝜹 𝒏 + 𝟑 +  𝟐𝜹 𝒏 + 𝟐 +  𝟑𝜹 𝒏 + 𝟏 +  𝟒𝜹 𝒏 +  𝟓𝜹 𝒏 − 𝟒  

  𝒙 𝒏 =  𝟐𝜹 𝒏 + 𝟔 +  𝟔𝜹 𝒏 + 𝟒 +  𝜹 𝒏 + 𝟐 +  𝟒𝜹 𝒏 +  𝟓𝜹 𝒏 − 𝟔  

 𝒙 𝒏 =  𝟐𝜹 𝒏 +  𝟔𝜹 𝒏 − 𝟏 +  𝜹 𝒏 − 𝟐 +  𝟐𝜹 𝒏 − 𝟑 +  𝟓𝜹 𝒏 − 𝟒  

  x(t) = u(t+4) + u(t+2) + 2 u(t+1) + δ(t) – 2 u(t-1) – u(t-2) – u(t-4)  

  x(t) = u(t) 

 x(t) = sgn(t) 

5)  Plot the following signals, then find and plot their first derivatives. 

 𝒙 𝒕 =  𝟒𝒖 𝒕 + 𝟑 −  𝟖 𝒖 𝒕 − 𝟑 +  𝟒 𝒖(𝒕 − 𝟓) 

  𝒙 𝒕 =  −𝟐𝒖 𝒕 + 𝟒 +  𝟖 𝒖 𝒕 − 𝟏 − 𝟐 𝒖(𝒕 − 𝟗) 

6)  Solve the following integrals? 

   𝒕 𝜹 𝒕 + 𝟒 𝒅𝒕
∞

−∞
  

   𝒆−𝒋𝟐𝒕 𝜹 𝟑𝒕  𝒖(𝒕 − 𝟏)𝒅𝒕
𝟔

−𝟏
 

   (𝒕𝟐 +  𝟗) 𝜹  𝒕 + 𝟑 𝒅𝒕
𝟒

𝟏
 

   𝒆𝟐𝒕 𝜹 𝟐𝒕  𝒅𝒕
∞

−∞
 

   𝟐𝜹 𝒕 − 𝟏 𝒅𝒕
𝒕

−∞
 

7)  Find whether the following signals are energy signals or power signals? 

  
8) Verify all the properties of the following systems? 

  y(t) =5x(t) + 5 

  y(t) = 𝒙𝟐(𝒕) 

  y(t) = x(t) cost 

  y(t) = x(kt); k is a constant 

 y[n] = x[n-1] 

9)  For the given x[n] = 𝜹 𝒏 − 𝟐 + 𝟐𝜹 𝒏 − 𝟏 + 𝟑𝜹 𝒏 − 𝟑𝜹 𝒏 + 𝟏 − 𝟐𝜹 𝒏 + 𝟐 − 𝜹(𝒏 + 𝟑) 

 plot the following signals 
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  X[n] 𝜹(𝒏) 

  X[n-2] 𝜹(𝒏) 

  X[3n+1] 𝜹(𝒏 − 𝟏) 

   X[-n] 𝜹(𝒏 − 𝟐) 

  X[n] 𝒖(𝒏) 

  X[n/2] 𝒖(𝒏 + 𝟐) 

  X[2n-1] u(2n) 

  X(n) { u(n)-u(-n)} 

  -x(n) u(n) 

 2X(n) u(-2n-2) 

10)  For the given x(t) = 𝒙 𝒕 =  𝟒𝒖 𝒕 + 𝟑 −  𝟖 𝒖 𝒕 − 𝟑 +  𝟒 𝒖(𝒕 − 𝟓)           

 plot the following signals 

  X(t) u(-t) 

  X(2t+3) u(-t+2) 

  X(t/3) u(-3+t) 

  X(3t) u(t) 

  X(-t) u(2t) 

  X(t) 𝜹(𝒕) 

  X(t-1) 𝜹(𝒕) 

  X(t) 𝜹(𝒕 + 𝟏) 

  X(t-2) u(t+2) 

 X(t-2) 𝜹(𝒕 + 𝟐) 

********** 
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Solved problems: 
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