Polytechnic University of Puerto Rico

Electrical Engineering Department
EE 4702:   Analog and Digital Communication I
Clave Quiz #3, Spring Quarter 2003, 05/21/03

Starts: 2PM ends: 3:40 PM

Problem 1.    Topic: Angle Modulation
An angle modulated signal is described by 
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1. Suppose the modulation is FM

a) What is the modulating signal if 
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ANSWER: In this case the modulation follows this formula 
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Therefore 
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b) Find the instant frequency 
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ANSWER: 
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c) Find the average power of the modulated signal. 
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ANSWER: In angle modulation the power is always
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d) Find the frequency deviation. 
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ANSWER: By the formula 
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 where 
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e) Find the maximum frequency content of the modulating signal 
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ANSWER: Because the modulation signal is a tone its maximum frequency is the tone itself
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f) Find the bandwidth of the modulated waveform (Carson’s Rule). 
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ANSWER: Carson’s Rule says: 
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g) Find the modulation index 
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ANSWER: 
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h) Is this NBFM or WBFM? Explain your answer.
ANSWER: To be Narrow Band FM the frequency deviation has to be small with respect the bandwidth of the modulating signal. in this case 
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. In this case the Bandwidth of the transmission can be approximated to 
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Therefore it is Wide Band FM.
Problem 2.    Topic: Angle Modulation
Repeat problem 1 if the amplitude of the modulating signal 
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 doubles. Explain all results and tell why they are modified by the increment in amplitude.

a) What is the modulating signal if 
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ANSWER: 
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b) Find the instant frequency 
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ANSWER: 
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c) Find the average power of the modulated signal. 
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ANSWER: In angle modulation the power is always 
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d) Find the frequency deviation. 
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ANSWER: By the formula 
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e) Find the maximum frequency content of the modulating signal 
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ANSWER: Because the modulation signal is a tone its maximum frequency is the tone itself
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f) Find the bandwidth of the modulated waveform (Carson’s Rule). 
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ANSWER: Carson’s Rule says: 
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g) Find the modulation index 
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ANSWER: 
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h) Is this NBFM or WBFM? Explain your answer.
ANSWER: To be Narrow Band FM the frequency deviation has to be small with respect the bandwidth of the modulating signal. in this case 
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. In this case the Bandwidth of the transmission can be approximated to 
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Therefore it is Wide Band FM.
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