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1. Superheterodyne Receivers

a. Define Selectivity, includiﬁg over and under selectivity. ‘
SeLECTIVITY Refers © The My of A feceicer TO D/ fFareaT mre.
BeTween The ofeswed SONAL  and Undesipagic FIRESUences

b. Define Sensitivity : g
benkesT  Sisum. TWAT  cmn B feceaced ad s700 produce  an

ALCEPTARLE ourPor
¢. What is the defining characteristic of a superheterodyning system?

The  IF  femams £ eof

Given the following block diagram, identify the various parts of a superheterodyihing
system: ' 3
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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? /}LL LOCA(— OS¢, NLCos ,72) ﬂQ

/{'Dj‘/?ffp- ‘}'IOVHg: {0 - qZIS/'”'/z J fo = Olgo q/ M }7(21—
e. What is the purpose of the preselector?

TO  ElLimwate 1mag g

f.  What is the purpose of the selective filter? '

8. Givenyouranswer in d, if there was also a station transmitting at 99.32 MHZ, whait

would happen and why? 94, YIMHE — -}a =~ I7L/O Kz (/__/_ SAME AC
7 , TIF

v, Umuty
BT AdoThiwy  happens because Fre Presetecron. furers oot GUZ2 mHp



2. Antennas
a. What is one of the main characteristics that determine what frequency an antenna can

effectively transmit? WALe L(.,VUF"I\ JS. Lengin of AnTen A

b. What s the relationship between frequency and wavelength?

0O\=

c. Whatis antenna gain? ' 5’

The ABILITT v Focus Cledtic -masteic CNTYY n A gln A ttecrn
d. What is an isotropic source? 3
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d 1PoLe f.  What is the gain of a dipole in both ratio and dB?

Ao 16 ABL (SCERNLS

g. Ifadipole antenna has & gain of 32dBd, what is its gainin dBi?
Y N A ALY |
h. What is ERP and how is it calculated? [T (4 (SPeT To
(Ffecrl ve (A Wpfﬂ Powet . ERFPS npr pourt X AvTeans $am (4 3oFR 0PI Seurce.
Suppose we want to use a A/2 dlpole to transmit 1130AM. What is the length of the

antenna? =z = 36 e = 7265 Em ) /)/2‘ |32 75" m

j-  Name the 3 parts of a Yagi antenna
LeFLectol, difecrot, offien ELEPenT
k. Two ships are separated by 13 miles. One ship has a dipole and the other has a Yagl
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? 4 = j—-(“/’ ;
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Pf: T 07 G O ;1%215,%%{56
, 1617 ol | Ge= 10 £ $22.2y
Pr=I5¥w
C
A= Zzude = O.ﬁ‘d)&lm

0/ (BMIU’})( mie > 20‘71’”‘”‘"



The

CompPLer |




e et e

3. Digital Transmittion

a. What are the advantages of digital over analog?
MNOLSE [mmum :gTT : ; WaTIe fRenT  FAl (""’P‘”"ﬂ)
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b. 1fa-10to 10V signal is quantized with a 12-bit A/D converter what is the resolqtlon?
What is the dynamic range? - VMA)(-U»\"\ -
A= CoaN = (o )(d= 72, 3 Y48 _
¢,/ If an analog signal has a frequency spectrum as shown below, what is the mmlmlum
sampling frequency required and what is that frequency called? If it is sampled less

than that, what happens? 1) st Smipe ParC Alj(“_gT j;QS“”%

50, SmPLe PATC = AX hehesT = DN
d. How many symbols can be created by this 12-bit converter? j’

Sqmpus, = 2" 7 210 YO L Sympas
e. If each symbol is transmitted at the sample rate, what is the baud rate and the dbta
rate? Prd = 22 = o ‘WM *

dwis (mie = 35 - (pp %‘f)( L2 N~ foo Khes

f. Ifi need to use binary to represent 6, 897 characters how many bits do | need?

N= 3,32L9¢x17) = 2.7y (2 B I7s

g. Ifittakes 32 uSto transmlt one of these 6,897 symbols, what is the baud rate and data
rate?  PBAup- 5 s — = 3L12% k322 ‘
[3
Arisr (me- (3).25 K)(’B—ﬁ’ﬁ) Y06, LE Ebes |
h.  Assume a channel has a bandwidth of 125 KHz. What is the maximum achlevablq
symbol rate (that is, what is the max bps using 2 symbols)? Whose theorem is thls?

C2 2B = HMesendo 2K FE (HAR/LC‘() |

i. If this channel has an SNR of 47 dB, what is the maximum channel capacity? Whdse

theorem is this? (= 3,3Z(BU)L03-C/TSNIZ) V?olBJV goll9

= 332() (Q‘Sklv‘t)w@(%/zo) = .95 Mbps (ﬂwnw\ #M/(C‘(}

j- Given the last 2 answers, how many bits per symbol do | need to achieve this ma)gmu

data rate? Olue*’\ c- Z6WL03LN: Grgy bw. %ION
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Identify the following digital modulation types:
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Identify the following digital modulation type, how many symbols are represented by

each, and the number of bits per symbol:
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ANTENNA RADIATION PATTERN o ‘
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Quiz #5

Name:

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

TF

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

diy? | -
wordl S ELECTIVITY

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

Lcflecror, Dikecrol—

4. True@A Yagi antenna directs most of its energy in two directions.

5. What is the equation for wavelength?

A - <
N - £
6. Iifyou see an antenna has a gain x dBi, what does that mean?

means The  AnTenna Lm-s A Gan o X wilh
VespecT 70 An Tsofpfic  souce

7. For adipole, how much more gain does the dipole when compared to an isotropic antenna (ratio)? What is this
i ?
in d8? [ATI0 = |6

L. 15 (B
8. Ifanantenna has a gain of 9 dBd, what is its gain in dBi?

AN+ Gl = )], /5B

9. What is reciprocity?

A AnTeana M Iht  SAme chATAT CRisTies ( peam w.d iy )
irean, A, P/?.) foil ot TEANMUT] Al Fecew<




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 &

Py 0172
- J00€

_e012

R

021
.09

Note: Each dot represents either -2dB or 10°
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Name:

1.

3.

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 m
150 feet above the water line. What is the maximum distance that the ships can separa

still maintain communication?

0{: 2 +Uz2(lv) ~ 332,12 mtes

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

h - (37w>(/c()‘>(/0(&%w>>/3m>L

WL (33 Bues  Jho1 22)
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Give the picture below, identify the different wave propagations.
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4.

Match the logic gate with the type of gate and the truth table

(____/____isdiagram / truth table).

Gate Type

NOT

Diagram

Truth Table
E.
IN | IN lout
0 0 10
0 1 10
1 |o jo
1 1 1
F.
IN | IN ouT
0 0 10
o 171
1 Jo |1
1 1 {1
G.
IN | IN louTt
o oo
0. 111
1 0 |1
1 1 0
A
H.
IN jOUT
0 1




5. Convert the decimal value of 32730 to a hexadecima! value.

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

ol (ol {010

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!11)




Quiz #7

Name:

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

N se  immonidy
COmpresyon
moLiipLe ~lm9,

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

tune say 102.7 FM? — _
TF ween  chamge S

— Fw C[w")é The (oA Osc, @ Twne 1n 192, DFM)

3. Ifanantenna has a gain of 32.1 dBd, what is its gain in dBi? s
33,1415 34, 250[BL

4. How many bits in a byte

€

5. What is the Hexadecimal equivalent of 1011 1100?

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

1




7. Given the following diagram and the fact that initially Q0=Q1=Q2=0, complete the timing diagr

cycles onlyl!!l
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8. How do you win a Nascar race?

Pless e 9w  Ank  Jure

9. True o Yagi antenna’s radiation pattern resembles a circle.

10. True or@ you multiply dB’s and add ratios.

ll@r 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 sig

sampled?

AN 5Kz [OFHe
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13. Given the following analog signal and assuming that the voltage range is 0 to 4 volts:
a. What is the quantization level if this is quantized with 4 bits?

2tz 16
b. What is the resolution? y
{z o> 035v

/6
. Mark the horizontal axis with the voltages based on the resolution.
d. Label the binary numbers for the specific ranges

e. Determine the binary encoding for the samples at the 2, 5, and 9 mS marks.
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14. Now assume all of the same information as from problem #8. Draw the digital to analog conve
stream received is 0316-1611-0011. Label the voltages for these ﬂsamples only.
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