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 (a) f1 is similar to the function f(t) in Fig. 17.6. 
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(a) y(t) = u(t+2) – u(t-2)  + 2[ u(t+1) – u(t-1) ] 
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 f(t) = sin π t [u(t) - u(t - 2)] 
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 First, we find G(ω) for g(t) shown below. 
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We transform the voltage source to a current source as shown in Fig. (a) and then 
combine the two parallel 2Ω resistors, as shown in Fig. (b). 
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The circuit in the frequency domain is shown below: 
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Transferring the current source to a voltage source gives the circuit below: 
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Chapter 18, Solution 49.  

 
 

 Consider the circuit shown below: 
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Chapter 18, Solution 50.  

 
 

 Consider the circuit shown below: 
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Chapter 18, Solution 51.  
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Chapter 18, Solution 52.  
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Chapter 18, Solution 53.  
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Chapter 18, Solution 54.  
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Chapter 18, Solution 55.  

 
 

 f(t)  =  5e2e–tu(t) 
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Chapter 18, Solution 56.  
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Chapter 18, Solution 57.  
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 In the frequency range,  –5 < ω < 5, 
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 W/ W1Ω  =  1.7487/2  =  0.8743   or    87.43% 
 
 
Chapter 18, Solution 58.  

 
 
 ωm  =  200π  =  2πfm    which leads to  fm  =  100 Hz 
 
(a) ωc  =  πx104  =  2πfc  which leads to   fc  =  104/2  =  5 kHz 
 
(b) lsb  =  fc – fm  =  5,000 – 100  =  4,900 Hz 
 
(c) usb  =  fc + fm  =  5,000 + 100  =  5,100 Hz 

 
 
Chapter 18, Solution 59.  
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Chapter 18, Solution 60.  
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Chapter 18, Solution 61.  
 
 

 lsb  =  8,000,000 – 5,000  =  7,995,000 Hz 
 
 usb  =  8,000,000 + 5,000  =  8,005,000 Hz  
 
 
Chapter 18, Solution 62.  

 
 

 For the lower sideband, the frequencies range from 
 
  10,000 – 3,500 Hz  = 6,500 Hz to 10,000 – 400 Hz  = 9,600 Hz 
 

For the upper sideband, the frequencies range from 
 
  10,000 + 400 Hz  = 10,400 Hz to 10,000 + 3,500 Hz  = 13,500 Hz 
 
 
Chapter 18, Solution 63.  

 
 
Since fn  = 5 kHz, 2fn  = 10 kHz 

 
 i.e. the stations must be spaced 10 kHz apart to avoid interference. 
 
   ∆f  =  1600 – 540  =  1060 kHz 
 
  The number of stations  =  ∆f /10 kHz  =  106 stations 
 
 
Chapter 18, Solution 64.  

 
 

 ∆f  =  108 – 88 MHz  =  20 MHz 
 
 The number of stations  =  20 MHz/0.2 MHz  =  100 stations 
 
 
Chapter 18, Solution 65.  

 
 

 ω  =  3.4 kHz 
 
 fs  =  2ω  =  6.8 kHz 



Chapter 18, Solution 66.  
 
 

 ω  =  4.5 MHz 
 
 fc  =   2ω  =  9 MHz 
 
 Ts  =  1/fc  =  1/(9x106)  =  1.11x10–7  =  111 ns 
 
 
Chapter 18, Solution 67.  

 
 

We first find the Fourier transform of g(t).  We use the results of Example 17.2 in 
conjunction with the duality property.  Let Arect(t) be a rectangular pulse of height A and 
width T as shown below. 

Arect(t)  transforms to Atsinc(ω2/2) 
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According to the duality property, 
 
  Aτsinc(τt/2)   becomes   2πArect(τ) 
 
  g(t)  =  sinc(200πt)  becomes   2πArect(τ) 
 
where Aτ  =  1  and  τ/2  =  200π  or  T  =  400π 
 
 i.e. the upper frequency   ωu  =  400π  =  2πfu  or  fu  =  200 Hz 
 

  The Nyquist rate  =  fs  =  200 Hz  
 

  The Nyquist interval  =  1/fs  =  1/200  =  5 ms  
 



Chapter 18, Solution 68.  
 

 The total energy  is 
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       =  (2500/π)[(5/29) + 0.5tan-1(5/2) – (1/5) – 0.5tan–1(1/2)  =  267.19  

 
W/WT  =  267.19/1250  =  0.2137  or  21.37% 

 
Chapter 18, Solution 69.  

 
 The total energy is  
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         =    [100/(2π)]tan–1(2)  =  (50/π)(1.107)  =  17.6187  

 
  W/WT  =  17.6187/50  =  0.3524  or  35.24% 
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