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EE334 Homework PS6 

Problems from Supplement (Beige Book): 
• 2.1,2.2,2.3,2.4 

Additional Problems (Instructor Option): 
• Any as assigned by instructor 
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Problem 2.1: An AM signal has a frequency spectrum shown below 

a. What is the bandwidth of the audio signal which was modulated onto the carrier? 
b. What is the RF bandwidth of the signal being transmitted? 
c. What type of AM modulation produces the signal? 

1010 f.1+i:­
~ 

MQ,~ lJ ~ 

u.S 0 

Kt= BLJ - 1010 "It 'I; - '110 "'1\'10 -=-&.D \::\.1?c 1 
'----v-­

.-.- ' ,.l.lI\d\.\&e, l.\.So ~ L') i3 

DSn- Lc.. 
~ 

Do",,\'\lt SI~~4~ ~V~{ ~1N~el/' (~.~) 



Problem 2.2: For the signal shown below, determine: 
a. the type of modulation used to produce the signal, 
b. the modulation index, 
c. the carrier frequency, 
d. the modulating frequency, 
e. the amplitude of the carrier if the modulating signal were reduced to zero, 
f. the amplitude of the USB and LSB components, 
g. write the equation for the above waveform, 
h. Plot the amplitude spectrum of this AM signal. 
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Sticky Note
For clarity, 8 V is the amplitude of the original modulating signal.  the amplitude of each sideband individually is half that value, 4 V in this case as shown in part h. 



Problem 2.3
 
A 235 KHz carrier is amplitude modulated (DSB-LC) by a 5 KHz pure tone. The un­

modulated amplitude of the output was 250VRMS and the modulation index is 80%.
 
a. What are the lower and upper sideband frequencies? 
b. What is the amplitude of the upper sideband component in the frequency spectrum? 
c. If this AM signal is applied to an antenna which has a radiation resistance of 80 
Q, determine the total power in the two side bands together and the power in the carrier. 
d. How much radio frequency bandwidth does this AM signal occupy? 
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Problem 2.4: An amplitude modulated waveform is given by the equation: 

( d.4) (t) =100cos(1.l30x 106 t) + 45cos(1.0986x 106 l ) + 45 cos(l.16x 106 t) VV AM 
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a. What is the percentage of modulation? ~ a 
b. For an RF filter to pass the waveform, what must its minimum bandwidth be? 
c. Sketch the envelope of the waveform. 

of' 9.ft- kH?b (Sed.. :r~) Cd. \';}.J ( We..+~""J -lWe.._v",,') =. ~L ~ ~'" 
5"'-------

SoJ ~ w....~ ~t~'l'-Q ~·t
""\

-: Bw 

LV) 

\~ov'~ 

~ 

T 

-v(., :. -\ooV 

~ \}'-=. loOV 

to\/ 
- - .........
-to" 

- \Gto\} ~ 




