
ECE 457 
HOMEWORK #7 

        Due March 18, 2005 
 

• Read Chapter 3.1.5 and 3.2.5-3.2.6 
• Office Hours: W 11:30-1:00, Th 9:30-11:00 

 
 

 
1. [20] Design an audio system using indirect FM. Assume that the message 

bandwidth is 15kHz, 5=D , HzfMHzfkHzf cc 20,915,500 11
=∆== . Determine 

the order of the multiplier, and find the value of LOf  needed to design your 
system. 
Note: D is the deviation ration, 

1c
f  is the carrier frequency at the output of the 

NBFM modulator, 1f∆  is the peak frequency deviation at the output of the NBFM 
modulator, and cf  is the desired carrier frequency. 
 

2. [20] Design an Armstrong FM radio broadcasting system that transmits a carrier 
frequency of 102.4MHz with frequency deviation between 78kHz and 83kHz. 
Assume that you have a narrowband FM generator that produces a FM signal with 
carrier frequency 200kHz and a frequency deviation of 10Hz. You have an 
adjustable local oscillator that can generate sinusoids with any frequency in the 
range of 20-25 MHz. Note that you have only frequency doublers available and 
you can use as many as you need. Draw the block diagram of the FM transmitter 
specifying the parameters for each block. Derive the output of each block. 

 
3. [20] A periodic square wave m(t) frequency-modulates a carrier of frequency 

kHzfc 10=  and kHzf 1=∆ . The carrier amplitude is A. The resulting FM signal 
is demodulated using a discriminator as discussed in class (differentiator followed 
by envelope detector followed by DC block). Sketch the waveform at the output 
of each block, i.e. sketch the FM modulated signal, the signal at the output of the 
differentiator, the signal at the output of the envelope detector, and the signal at 
the output of the DC block. 

 
4. [20] 3.43 from Ziemer and Tranter. 

 
5. [12] 3.21 from Ziemer and Tranter. 
 
6. [8] A transmitter transmits an AM signal with a carrier frequency of 1500 kHz. 

When an inexpensive radio receiver is tuned to 1500kHz, the signal is heard loud 
and clear. This same signal is also heard at another dial setting. State, with 
reasons, at what frequency you will hear this station. The IF frequency is 455kHz. 

 
 


