Week 12 review packet

1. Superheterodyne Receivers

a. Define Selectivity, including over and under selectivity.
b. Define Sensitivity

€. Whatis the defining characteristic of a superheterodyning system?

Given the following block diagram, identify the various parts of a superheterodyning
system:

d. If the intermediate frequency (IF) is 410KHz and we want to tune in 98.5FM, what do we
need to “adjust” and to what frequency?

e. What is the purpose of the preselector?

f.  What is the purpose of the selective filter?

g. Givenyouranswer in d, if there was also a station transmitting at 99.32 MHZ, what
would happen and why?



2. Antennas

a.

What is one of the main characteristics that determine what frequency an antenna can
effectively transmit?

What is the relationship between frequency and wavelength?
What is antenna gain?

What is an isotropic source?

What is dBi? dBd?

What is the gain of a dipole in both ratio and dB?

If a dipole antenna has a gain of 32dBd, what is its gain in dBi?
What is ERP and how is it calculated?

Suppose we want to use a A/2 dipole to transmit 1130AM. What is the length of the
antenna?

Name the 3 parts of a Yagi antenna
Two ships are separated by 13 miles. One ship has a dipole and the other has a Yagi

with a gain of 27 dBd. The dipole is transmitting a signal at 323 MHz and 154 W. What
is the received power by the Yagi?
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3. Digital Transmittion

a.

What are the advantages of digital over analog?

If a -10 to 10V signal is quantized with a 12-bit A/D converter, what is the resolution?
What is the dynamic range?

If an analog signal has a frequency spectrum as shown below, what is the minimum
sampling frequency required and what is that frequency called? Ifit is sampled less
than that, what happens?

How many symbols can be created by this 12-bit converter?

If each symbol is transmitted at the sample rate, what is the baud rate and the data
rate?

If I need to use binary to represent 6, 897 characters, how many bits do | need?

If it takes 32 pS to transmit one of these 6,897 symbols, what is the baud rate and data
rate?

Assume a channel has a bandwidth of 125 KHz. What is the maximum achievable
symbol rate (that is, what is the max bps using 2 symbols)? Whose theorem is this?

If this channel has an SNR of 47 dB, what is the maximum channel capacity? Whose
theorem is this?

Given the last 2 answers, how many bits per symbol do | need to achieve this maximum
data rate?



k. Identify the following digital modulation types:




. Identify the following digital modulation type, how many symbols are represented by
each, and the number of bits per symbol:
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15. Given the following Superheterodyning block diagram, write the letter next to the description of the stages below

Local Oscillator
Mixer
Selective Filter
Preselector

Demodulator

16. On the above diagram, write in where the Input signal is (Fs), where the local oscillator signal is (Fo) and where the IF signal is.
17. True or false, in a Superheterodyning, the IF changes depending on the “channel” we are trying to receive.
18. Suppose | have a Superheterodyning with NO preselector. Suppose | want to tune in 200MHZ and my IF is 500KHz:

a. Would the Fo of my local oscillator be 200.5MHZ or 205MHz?

|

b. Would a station that is transmitting at 201MHz present a problem and why? Could it be corrected?



Quiz #5

Name:

1. InaSuperheterodyning system, what remains constant regardless of what channel you are trying to receive?

2. What determines a receiver’s ability to distinguish between the desired channel and other frequencies? (one
word!)?

3. What are the two parasitic elements used in Yagi antennas?

4. True /False. A Yagiantenna directs most of its energy in two directions.

5. What is the equation for wavelength?

6. If you see an antenna has a gain x dBi, what does that mean?

7. For adipole, how much more gain does the dipole when compared to an isotropic antenna (ratio)? What is this
in dB?

8. Ifan antenna has a gain of 9 dBd, what is its gain in dBi?

9. What is reciprocity?
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10. Match the antenna with its radiation
pattern (draw a line between them)
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11. What is the beam width of the following radiation pattern? What is the front to back ratio?
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Note: Each dot represents either -2dB or 10°



4. Match the logic gate with the type of gate and the truth table
( / is diagram / truth table).

Gate Type | Diagram Truth Table
AND A. E.
/ [: IN | IN jOUT
0 0 |0
0 1 {0
1 0 |0
1 1 (1
OR
B. F.
Y S
IN | IN |OUT
0 o |0
o] 1 i1
1 0 |1
1 111
XOR
Y A C G
N IN | IN |ouT
—} o |o o
0 1 1
1 0 |1
1 1 0
NOT
/ D H
:D_ IN |QUT
0 |1




Quiz #6

Name:

1. Suppose the USS Leal has a dipole antenna that is mounted 125 feet above the water line. The
USS Leal wishes to communicate with the USS Korpela who has a Yagi antenna that is mounted
150 feet above the water line. What is the maximum distance that the ships can separate but
still maintain communication?

2. Given your answer in #1, if the Yagi antenna on the USS Korpela has a gain of 14.5 dBd and
transmits with a power of 37 watts at 100MHz, how much power is received by the USS Leal?

3. Give the picture below, identify the different wave propagations.




5. Convert the decimal value of 32730to a hexadecimal value.

6. Convert your answer from #5 to a binary number.

7. Brownie points question!!!!!!

Convert the decimal number 123 to a Base 6 number (that is use 6 as the base, not 2, 10, or
16!



Quiz #7

Name:

1. Name 2 reasons why digital is superior to analog.

2. In a superheterdyning system, what frequency never changes? What frequency does change when you want to
tune say 102.7 FM?

3. Ifan antenna has a gain of 32.1 dBd, what is its gain in dBi?

4. How many bits in a byte

5. What is the Hexadecimal equivalent of 1011 11007?

6. Given the following logic circuit, what is the output?




7. Given the following diagram and the fact that initially Q0=Q1=Q2=0, complete the timing diagram for the first 5
cycles only!ll!
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8. How do you win a Nascar race?

9. True or false, a Yagi antenna’s radiation pattern resembles a circle.
10. True or false, you multiply dB’s and add ratios.
11. True or false, space waves travel in a line-of-site fashion.

12. If a signal has a frequency range of 100 to 5000 hertz, what is the minimum frequency that this signal should be
sampled?



Determine the binary encoding for the samples at the 2, 5, and 9 mS marks.
N )I 1T TN

Mark the horizontal axis with the voltages based on the resolution.

What is the quantization level if this is quantized with 4 bits?

b. What is the resolution?
Label the binary numbers for the specific ranges

c.
d.
e.

13. Given the following analog signal and assuming that the voltage range is 0 to 4 volts:
a.
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14. Now assume all of the same information as from problem #8. Draw the digital to analog conversion of the bit
stream received is 0336-1011-0011. Label the voltages for these ﬁsamples only.
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