Chapter 7 – Basic Communications Electronics:  3 Questions


What You MUST know for the Test

Answers to all questions, numbers T7A01, page 11.39 through T7C19, page 11.46

T7A – Fundamentals of Electricity

· The flow of electrons in a circuit is called the “current” (think current in a river).

· A current that flows in only one direction is “Direct Current”, and a current that flows back and forth is “Alternating Current”.

· Basic Electrical Units (Learn these!):

Power – Watt

Current – Ampere ( or Amp)

Resistance – Ohm

Inductance – Henry

Capacitance – Farad

Force – Volt (No question on this one, but you need to know it anyway!)

· An automobile battery usually provides around 12 volts.

· Resistance limits the current that flows through a circuit.

· A Rectifier changes alternating current into varying direct current.

· Ohm’s law shows how voltage, current and resistance relate. Remember : I = E/R, where I is current in amps, E is voltage in volts, and R is resistance in ohms.  This is one of those places they told you about in high school where basic algebra would become important!  I = E/R, so .. E = R x I  and        R = E/I.  With this one equation, in one of its three forms, you can calculate any of the three factors, given the other two.  In fact, that’s what the following note  is all about!

· Three questions make use of Ohm’s law (above):

1. I = 2, R = 50, E = ?  

I = E/R, so E = I x R = 2 x 50 = 100 volts

2. R = 100, E = 200, I = ?

I = E/R, so I = 200/100 = 2 amperes

3. I = 3, E = 90, R = ?

I = E/R, so E=R x I , so R = E/I = 90/3 = 30 ohms

· Remember, 3dB = 2x power, so if you increase from 5 watts to 10 watts, you’ve increased 3dB.

· Learn the prefixes! (kilo, micro, milli, etc.)

· 3000 milliamperes = 3 amperes

· 1000 hertz = 1 kilohertz

· 3.525 MHz = 3525 kHz

· 1,000,000 picofarads = 1 microfarad

· 500 milliwatts = 0.5 watts (half a watt)

T7B – Basic Electric Circuits

· An electric circuit where signals vary continuously over a range of voltage or current is an analog circuit.
· Circuits that have voltage or current values that only are in specific steps are digital circuits.
· FM voice is an analog method.

· RTTY is a digital method.

· Humans hear sounds in the range of 20 – 20,000 Hz. (An easy way to remember this answer: Except for us old folks, most of us have 20:20 hearing!)

· Electrical signals in the 20 to 20,000 Hz range are called audio frequencies because they are within the range of human hearing. (20:20, remember?)

· Radio frequency starts at around 20,000 Hz (just above the hearing, or audio frequency range)

· So… electrical energy at 7125 kHz is in the Radio frequency range (since it’s higher  than 20,000 Hz, or 20 kHz)

· If a radio wave makes 3,725,000 cycles in one second, then the wave’s frequency is 3725 kilohertz.

· A PNP transistor can amplify a small signal using low voltage.

· A vacuum tube can amplify a small signal, but normally uses high voltages.

T7C – Resistance, Capacitance, Inductance, etc.

· Gold, silver and aluminum are all good conductors. (Hint : most metals are. )

· Resistors are often used to control the current that flows for a particular voltage.

· The value of two resistors in series is the sum of their values.

· The value of two capacitors in parallel is the sum of their values. (Note the difference!)

· Capacitors block the flow of direct current while allowing alternating current to pass.

· Capacitors store energy electrostatically, and oppose changes in voltage.

· A variable capacitor can be made with two sets of rotating plates separated by an insulator.

· Inductors store energy electromagnetically and oppose a change in current.

· A diode allows current to flow in one direction only.

· IC’s (integrated circuits) combine several functions in one package.

· Circuit Diagrams  ------------------------(
Things You Should Know

This one chapter is not going to teach you electronics.  It is, however, a basic introduction to the subject.  You should learn the prefixes (micro-, kilo-, nano-, etc.), and you should have a basic understanding of  Ohm’s Law.  Beyond that, if the science isn’t your “cup of tea”, remember that there are only three questions on the exam from this section.  Electronics can be a fascinating field of study, that can take a lifetime to master, but it is the fundamental science behind radio.  
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