RADIO AMATEUR EXAMINATION

FRIENDSHIP THRU THE AIRWAVE




Wavelength, Frequency & RF
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(NOTE: Frequency refers to number of crests of
waves of same wavelength that pass by a point
in one second.)




Frequency Privileges (ITU region 2)

VHF, UHF, Microwave (Tech bands)

*6 meters 50.0 - 54.0 MHz
*2 meters 144.0 - 148.0 MHz
70 cm 430.0 - 440.0 MHz



Frequency Privileges (ITU
region 2)

HF (Tech band)

* 80 meters 3.50- 3.9 MHZ

* 40 meters 7.0-7.1 MHz

* 15 meters 21.0 - 21.45 MHz
* 20 meters 14.0-14.35 MHz

* 10 meters 28.0 — 29.7 MHz



Operating Procedures (cont)

Amateur Repeaters

wannd iamradio-online.com




Operating Procedures (cont)

Amateur Repeaters

Hill-top
Repeater
147.9 MHz roceive

Mobiles: 147.9 MHz transmift




Electrical Principles

Ohm’s Law

measured in AMPERES

R = Resistance
measured in OHMS

' E = Electromotive Force
measured in VOLTS
| [ = Current




Electrical Principles

‘Hz - kHz ‘Resistance & Resistors

‘ma - ampere *‘Inductance & Inductors
‘Ampere *Capacitance & Capacitors
*Volt ‘Parallel & Series connections

Conductors & insulators
*Open & short circuits



Electrical Principles

Ohm’s Law

R is expressed in OHMS

E=IXR
E is expressed in VOLTS

- I=E/R
| is expressed in AMPS
‘ l o




Electrical Principles

Ohm’s Law

T5C04

If a current of 2 amperes flows through a 50-ohm
resistor, what is the voltage across the resistor?

R A‘
A. 25 volts ‘ |

B. 52 volts

C. 100 volts
D. 200 volts




Electrical Principles

Ohm’s Law

T5C05

If a 100-ohm resistor is connected to 200 volts, what is

e
\ |

the current through the resistor?

I=E/R | =200/100

A. 1 ampere

B. 2 amperes

C. 300 amperes
D. 20,000 amperes




Electrical Principles

Ohm’s Law

T5C06
If a current of 3 amperes flows through a resistor
connected to 90 volts, what is the resistance?

A. 3 ohms ‘ |

B. 30 ohms

C. 93 ohms
D. 270 ohms




EXAMPLE QUESTIONS

A 110 volt wall outlet supplies power to a strobe light with a resistance of
2200 ohms. How much current is flowing through the strobe light?
Sketch:

Choose your answer below
0.5 amps
2.0 amps
0.05 amps
1.0 amps


http://www.grc.nasa.gov/WWW/K-12/Sample_Projects/Ohms_Law/wrong.html
http://www.grc.nasa.gov/WWW/K-12/Sample_Projects/Ohms_Law/wrong.html
http://www.grc.nasa.gov/WWW/K-12/Sample_Projects/Ohms_Law/rap1.html
http://www.grc.nasa.gov/WWW/K-12/Sample_Projects/Ohms_Law/wrong.html

3 V is applied across a 6

resistor, what is the current?
Values:V=3V,|=?, R=6

Equation: 1 = V[,
Numbers: Current, | =3/, =0.5 A

A lamp connected to a 6 V battery passes a current of 60 mA, what is the lamp's resistance?
Values:V =6V, =60 mA, R="7

Equation: R ="/,

Numbers: Resistance, R=%/,=0.1k =100



Resistance

Combined resistance in series: R=R1 + R2
This can be extended for more resistors: R=R1+R2+ R3+R4 + ...



Parallel

R1 x R2

R1 + R2




Flectrical Principles

| -

Other concepts

‘Power
‘Watt
*‘Wavelength
‘Frequency

‘DC Low 'Frﬂquanc:y High Frequency
Low Energy High Energy

(NOTE: Frequency refers to number of crests of
waves of same wavelength that pass by a point
in one second.)




Circuit Components

Resistors

‘ OR
SYMBOL

ADJUSTMENT
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" END
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RESISTANCE
WIRE

Variable Resistor




Circuit Components

Resistors

CONMNECTING

TO IDENTIFY

RESISTANCE

COLOR BAND \ o | Fix ed R eSiSt or

VaLUE

CARBON COMPOSITION
RESISTAMNCE ELEMENT
PROTECTIVE
INSULATING SHEATH

—ANA—

AAN—
SCHEMATIC SYMBOL




Circuit Components

More on resistors

First Band

Second Band Fixed Resistor
Thitd Band (Multiplier)

Fourth Band
([ Tolerance)

—ANA—




Circuit Components

More on resistors

™
J—

Standard EIA Color Code Table 4 Band: +22:, +5%, and +10%

1st 2nd 2rd 4th
Band Band IEI-:u'nd _Bend

Fixed Resistor

1st Band 2nd Band 3rd Band dth Band
(1st flgure} (2nd flgure} (multiplier) {tole rance)
Black 100

Brown 101
Fu'm:l

--“_
Green
Blue

Vioclet

—ANA—




—AAA—

resistor

4 band code

RESISTOR COLOUR CHART

|
1st Digit
black
brown
red

3

—AAA—

resistor
47K 2%

4 7
L
2nd Digit I 3rd Digit

1
Multiplier

green

Dlue

purple
silver

103G Silver

wihite

h
8
9

5 band code

h
8
9

6 0 2

1

56K 1%



Resistor shorthand

Resistor values are often written on circuit diagrams using a code system which avoids
using a decimal point because it is easy to miss the small dot. Instead the letters R, K
and M are used in place of the decimal point. To read the code: replace the letter with a
decimal point, then multiply the value by 1000 if the letter was K, or 1000000 if the
letter was M. The letter R means multiply by 1.

For example:

560R means 560

39K means
39 k
2K7 means 2.7

= 2700
k

1IMO means 1.0 M = 1000k



Circuit Components

Transistors

PNP Transistor
“Points in proudly”
NPN Transistor

“Not pointing in”




Circuit Components

Capacitors

Fixed Capacitor
Variable Capacitor




Circuit Components

Capacitors

Capacitor plates
"_,.-f'
L . . F
Air space or other dielectric v
between capacitor plotes

C.:mn&{:ting
Lead

Capacitor plates

Connecting
Lead




Circuit Components

Capacitors

CERAMIC DISC

Fixed Capacitor

CERAMIC
CAPACITOR




Circuit Components

Capacitors

ROTOR _
PLATES._ ™ ROTATION

~— . STATOR
— PLATES
ROTOR

STATOR ‘

'*{IIIII
mnnnnmeETE

CROSS -SECTION
(A) AIR VARIABLE

Variable Capacitor

e




Circuit Components

Inductors

——
(YYY) Fixed Inductor
Variable Inductor




Circuit Components

Switches

oo

Double Pole Single Throw

O)G DPST

o/ Single Pole Single Throw
o SPST




Circuit Components

Fuses, batteries

i_hl Single Cell Battery




Practical Circuits

Block diagrams (super heterodyne)

FF _ | F Lo e e AF
. o F , Limit er Frequency AF.
Arnplirier FIlter Ly amplifier Demadulator Amplifier

Antenna (Discriminator)

Speaker,
Fhones

D scillator F M REEE'VEI-

An FM receiver uses a /imiter and a
discriminator to produce an audio signal.
These circuits are unique to FM receivers.



Antennas & feedlines

Wavelength and antenna length

Half wave dipole antenna
length = 468 (in feet) / frequency (MHz)
150 (in mtr) / frequency (Mhz)

Quarter wave vertical antenna
length (feet) = 234 (in feet) / frequency (MHz)

75 (in mtr) / frequency (MHz)



Antennas & feedlines

Wavelength and antenna length

Half wave dipole antenna

468 [ freq (MHZz)
s

feedline




Antennas & feedlines

Wavelength and antenna length

234 | freq (MHz) Quarter wave
vertical antenna

/I\




Antennas & feedlines

Wavelength and antenna length

How long should you make a 1/4
wave vertical for 440 MHz?

length (feet) = 234 / frequency (MHz)
length (feet) = 234 / 440 MHz

5318 feet = 234 / 440 MHz
(.5318 * 12) inches = 234 | 440 MHz

6 inches



Antennas & feedlines

Wavelength and antenna length

How long should you make a 1/4
wave vertical for 28.450 MHz?

length (feet) = 234 / frequency (MHz)
length (feet) = 234 / 28.450 MHz

8.2249 feet = 234 / 28.450 MHz

8 feet



Antennas & feedlines

Wavelength and antenna length

How long should you make a 1/4
wave vertical for 146 MHz?

length (feet) = 234 / frequency (MHz)
length (feet) = 234 / 146 MHz

1.6 feet = 234 / 146 MHz
(1.6 * 12) inches = 234 | 440 MHz

19 inches



Antennas & feedlines

Wavelength and antenna length

If an antenna is made shorter
its resonant frequency........... INCREASES

If an antenna is made longer
its resonant frequency........ DECREASES



Antennas & feedlines

Wavelength and antenna length

To decrease the resonant LENGTHEN the
frequency of a dipole antenna... antenna
To increase the resonant SHORTEN the

frequency of an antenna... antenna



Antennas & feedlines

Wavelength and antenna length

Multi band antennas
- Allow operation on several bands
- Caveat: may radiate unwanted harmonics



Antennas & feedlines

Beam antennas - Yagi

*Directional antenna
*Yagi construction
*Driven element
*Parasitic elements



Antennas & feedlines

Beam antennas - Yagi

st top

Directar |

Driven |




Antennas & feedlines

Beam antennas - Yagi

High Gain Yagi Antenna



Antennas & feedlines

Beam antennas - Cubical Quad

s
f‘f
015k ta 0.2

;/

Two or more parallel
four sided loops, each 1
wavelength long.

Driven Element {(Owarall FT) =[1E'E.5}
1030

flector {Qwarall FT -
Reflector {Overa )= FHz)




Antennas & feedlines

Antennas

*Ground plane
*Electrical noise
‘SWR
‘Feedlines
‘Balun




= BALUN

1:4 Balun on
FT-114-43 core
for 3.5 to 29 Nihz

Speaker wire
16 guage




Important

ADDING TOPIC

PARALLEL RESISTOR

SERIAL RESISTOR

FILTER
(LOWPASS,HIGHPASS,BANDPASS,BANDSTOP)
DIFF SIMPLEX AND REPEATER

POWER SUPLLY

PROPOGATION(D,E,F1,F2, TROPOSPHERE,IONS
PHERE,GROUND WAVE PROPOGATION, SKIP
DISTANCE,LINE OF SIGHT)



PROPAGATION

* Line of sight

" Jonosphere

= Skywave

" Speriodic E( E layer)



F2
200 A MILES-

- JFY
140 A MILES




F1 AND FE
COMBINE AT

NIGHT
N




Amateur Radio Practices

Grounding and lightning

Electrical ground



SWR Standing Wave Ratio

Good SWR 1.5:1 or less

High SWR indicates antenna is
wrong length, or there is an
open or short in the feed line.

Lo Hi
L ————— 54.0 MHz
2.521 memmmmeeeeee e —————————————— > 5:1

Antenna is too long!



SWR Standing Wave Ratio

Lo Hi
144 .1......ccccceiiccccnsssnssssnsssnsssnnsnnnsnnnnnnnn 148.0 MHz
5:1 < 2.5:1

Antenna is too short

SWR meter
1:1



Test equipment

Voltmeter
Ammeter

RF wattmeter
Multimeter

Radio Frequency Interference

Receiver overlioad
Harmonic Radiation
Low pass filter
High pass filter






Electrical Principles

Ohm’s Law

T5C04

If a current of 2 amperes flows through a 50-ohm
resistor, what is the voltage across the resistor?

R A‘
A. 25 volts ‘ |

B. 52 volts

C. 100 volts
D. 200 volts




Electrical Principles

Ohm’s Law

T5C05
If a 100-ohm resistor is connected to 200 volts, what is

e
\ |

the current through the resistor?

I=E/R | =200/100

A. 1 ampere

B. 2 amperes

C. 300 amperes
D. 20,000 amperes




Practical Circuits

Functional Layout

T7A05

In Figure N7-1, if block 1 is a transceiver and block 3
IS a dummy antenna, what is block 27

A. Aterminal-node switch
B. An antenna switch

C. Atelegraph key switch
D. A high-pass filter

Figure N7-1




Practical Circuits

Functional Layout

T7A05

In Figure N7-1, if block 1 is a transceiver and block 3
IS a dummy antenna, what is block 27

A. Aterminal-node switch

B. An antenna switch

C. Atelegraph key switch
D. A high-pass filter

Figure N7-1



Practical Circuits

Functional Layout

T7A06

In Figure N7-1, if block 1 is a transceiver and block 2
IS an antenna switch, what is block 37?

A. Aterminal-node switch
B. An SWR meter

C. Atelegraph key switch
D. Adummy antenna

Figure N7-1



Practical Circuits

Functional Layout

T7A06

In Figure N7-1, if block 1 is a transceiver and block 2
IS an antenna switch, what is block 37?

A. Aterminal-node switch
B. An SWR meter

C. Atelegraph key switch
D. A dummy antenna

Figure N7-1



Practical Circuits

Functional Layout

T7AQ07

In Figure N7-2, if block 1 is a transceiver and block 3
IS an antenna switch, what is block 27?

A. Aterminal-node switch
B. Adipole antenna

C. An SWR meter
D. A high-pass filter




Practical Circuits

Functional Layout

T7AQ07

In Figure N7-2, if block 1 is a transceiver and block 3
IS an antenna switch, what is block 27?

A. Aterminal-node switch
B. Adipole antenna

C. An SWR meter
D. A high-pass filter




Practical Circuits

Functional Layout

T7A08

In Figure N7-3, if block 1 is a transceiver and block 2
Is an SWR meter, what is block 37

A. An antenna switch

B. An antenna tuner
C. Akey-click filter
D. Aterminal-node controller

Figure N7- 3



Electrical Principles

Ohm’s Law

T5C06
If a current of 3 amperes flows through a resistor
connected to 90 volts, what is the resistance?

A. 3 ohms ‘ |

B. 30 ohms

C. 93 ohms
D. 270 ohms







RADIO AMATEUR EXAMINATION

FRIENDSHIP THRU THE AIR WA VE

OW2SMF - fadzil
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