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Problem 1: 25 Points 

The Fourier transform G(f) of a signal g(t) is given as: 

 

𝐺(𝑓) = {

2𝐴 −𝑊 ≤ 𝑓 ≤ 𝑊

𝐴 𝑊 ≤ |𝑓| ≤ 2𝑊

0 |𝑓| > 2𝑊
} 

 

a. Find the absolute bandwidth of g(t) 

b. Find the energy in g(t). 

c. If g(t) is passed through an ideal low pass filter with bandwidth 3W/2, find the 

energy in the signal at the filter output. 

d. Use the table of Fourier transform pairs at the end of the exam to find g(t). 

 

Problem 2: 25 Points 

The message sign 𝑚(𝑡) = 2 cos(2𝜋40𝑡) + 4 cos(2𝜋80𝑡)alalong with the carrier signal𝑐(𝑡) =

4 cos(2𝜋1000𝑡) are applied to a modulator that generates the double sideband suppressed carrier 

signals(t) 

 

a. Find the average power of m(t). 

b. Find the time-domain expression of the modulated signal s(t). 

c. Find the bandwidth of the transmitted signal in Hz. 

d. Draw the block diagram of the demodulator used to recover m(t) from s(t) without 

distortion specifying the details of each block 

 

Problem 3: 25 Points 
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The message 𝑚(𝑡) = 0.3 cos(2𝜋500𝑡)is applied to a normal amplitude modulatorwith a 

sensitivity ka= 0.2/V and a carrier𝑐(𝑡) = 10 cos(2𝜋10000𝑡)to produce the signal𝑠(𝑡) =

𝐴𝑐 cos(2𝜋𝑓𝑐𝑡)(1 + 𝑘𝑎𝑚(𝑡)) 

 

a. Find the modulation index. 

b. Find the average power in the carrier and in each of the sidebands. 

c. Find the power efficiency 

 

Problem 4: 25 Points  

Consider the FM signal 𝑠(𝑡) = 10cos [2𝜋(10000)𝑡 + 1.2𝑠𝑖𝑛2𝜋(200)𝑡] 

 

a. Find the instantaneous frequency of 𝑠(𝑡) 

b. Find the peak frequency deviation of 𝑠(𝑡). 

c. Find the 90% power bandwidth of 𝑠(𝑡). 

 

Good Luck 
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