Subelement 3A -- Operating procedures  

1]  What is facsimile?  

a}  The transmission of characters by radioteletype that form a

picture when printed.

b}  The transmission of still pictures by slow-scan television.

c}  The transmission of video by television.

d}  The transmission of printed pictures for permanent display on

paper.@@  

2]  What is the standard scan rate for VHF 137 MHz polar

orbiting weather facsimile reception?  

a}  240 lines per minute.@@

b}  50 lines per minute.

c}  150 lines per second.

d}  60 lines per second.

3]  What is the standard scan rate for high-frequency 3

MHz-23 MHz weather facsimile reception from associated shore

stations?  

a}  240 lines per minute.

b}  120 lines per minute.@@

c}  150 lines per second.

d}  60 lines per second.  

4]  The Distance Measuring Equipment (DME) measures the

distance from the aircraft to the DME ground station. This is

referred to as : 

a}  The slant range.@@

b}  DME bearing.

c}  Glide Slope angle of approach.

d}  Localizer course width.

5]  What is an ascending pass for a low-earth-orbit

communications satellite?  

a}  A pass from west to east.

b}  A pass from east to west.

c}  A pass from south to north.@@  

d}  A pass from north to south.

6]  What is a descending pass for a low-earth-orbit

communications satellite?  

a}  A pass from north to south.@@ 

b}  A pass from west to east.

c}  A pass from east to west.

d}  A pass from south to north.  

7]  What is the period of a satellite?  

a}  An orbital arc that extends from 60 degrees west longitude to

145 degrees west longitude.

b}  The point on an orbit where satellite height is minimum.

c}  The amount of time it takes for a satellite to complete one

orbit.@@

d}  The time it takes a satellite to travel from perigee to

apogee.  

8]  What is the accuracy of a global positioning system (GPS)

fix with selective availability (SA) turned on?  

a}  100 meters 95% of the time.@@

b}  100 feet 50% of the time.

c}  150 meters 95% of the time.

d}  10 feet 95% of the time.  

9]  What is the probable cause for a docked vessel to

occasionally register speed and direction on a global positioning

system (GPS) receiver?  

a}  Interference entering the antenna cable.

b}  A misconnection to the associated electronic chart display.

c}  A loose coaxial cable connector in the antenna unit.

d}  A normal condition caused by Department of Defense (DOD)

selective availability.@@  

10]  What voice communications system will lead to a slight

delay and possible echo in a telephone conversation?  

a}  Propagational delay in communications through a geostationary

satellite.@@

b}  Acoustic delay and echo over cellular phone frequency.

c}  Propagational delays and echoes on low-earth-orbit

satellites. 

d}  Propagational delays on marine VHF 157/162 MHz bands  

11]  Why does the received signal from a satellite, stabilized

by a computer-pulsed electromagnet, exhibit a fairly rapid pulsed

fading effect?  

a}  Because the satellite is rotating.@@  

b}  Because of ionospheric absorption.  

c}  Because of the satellite's low orbital altitude.

d}  Because of the Doppler effect.  

12]  The majority of airborne Distance Measuring Equipment

systems automatically tune their transmitter and receiver

frequencies to the paired ____ channel. 

a}  VOR/marker beacon.

b}  VOR/LOC.@@

c}  Marker beacon/glideslope.

d}  LOC/Glideslope.  

13]  The Distance Measuring Equipment (DME) ground station

has a built-in delay between reception of an interrogation and

transmission of the reply to allow :  

a}  Someone to answer the call.

b}  The VOR to make a mechanical hook-up.

c}  Clear other traffic for a reply.

d}  Operation at close range.@@  

14]  During soldering operations, "wetting" is :  

a}  The action of the flux on the surface of the connection.

b}  The blending of solder and copper to form a new alloy.@@

c}  The dipping of the connection in water to cool the

connection.

d}  The operation of cooling the completed connection with flux. 

15]  One nautical mile is equal to how many statute miles?  

a}  1.5.

b}  8.3.

c}  1.73.

d}  1.15.@@  

16]  Solder most commonly used for hand soldering in

electronics is :  

a}  50% tin 50% lead.

b}  60% tin 40% lead.@@

c}  40% tin 60% lead.

d}  30% tin 30% lead.  

17]  Which of the following is true about the soldering tip? 

a}  One size soldering tip is right for all jobs, only the heat

is changed.

b}  If the temperature of the soldering tip is the same in each

case, the larger work mass will heat up faster than the smaller

one will.

c}  Iron-plated soldering tips require no preparation before

using.

d}  The soldering tip should be tinned during the initial heating

up of the soldering iron.@@  

18]  3:00 PM Central Standard Time is:  

a}  1000 UTC.

b}  2100 UTC.@@

c}  1800 UTC.

d}  0300 UTC.  

19]  Which of the following is an acceptable method of solder

removal from holes in a printed board?  

a}  Compressed air.

b}  Toothpick.

c}  Soldering iron and a suction device.@@

d}  Power drill.  

20]  6:00 PM PST is equal to what time in UTC?  

a}  0200.@@

b}  1800.

c}  2300.

d}  1300.  

21]  The ideal method of removing insulation from wire is :  

a}  The thermal stripper.@@

b}  The pocket knife.

c}  A mechanical wire stripper.

d}  The scissor action stripping tool.  

22]  2300 UTC time is:  

a}  2 PM CST.

b}  3 PM PST.@@

c}  10 AM EST.  

d}  6 AM EST.  

23]  One statute mile equals how many nautical miles?  

a}  3.8.

b}  1.5.

c}  0.87.@@

d}  0.7.  

24]  When soldering electronic circuits be sure to:  

a}  Wet wires with flux after soldering.

b}  Use maximum heat.

c}  Heat wires until wetting action begins.@@

d}  Use maximum solder to insure a good bond. 

25]  What is the purpose of flux?  

a}  Removes oxides from surfaces and prevents formation of oxides

during soldering.@@  

b}  To act as a lubricant to aid the flow of the solder.

c}  Acid cleans printed circuit connections.  

d}  To cool the soldered connection.  

26]  Which of these will be useful for insulation at UHF?  

a}  Rubber.  

b}  Mica.@@  

c}  Wax impregnated paper.  

d}  Lead.  

27]  The condition of a lead-acid storage battery is

determined with a(n):  

a}  Hygrometer.  

b}  Manometer.  

c}  FET.  

d}  Hydrometer.@@ 

28]  Lines drawn from the VOR station in a particular

magnetic direction are :  

a}  Radials.@@

b}  Quadrants.

c}  Bearings.

d}  Headings.  

29]  The horizontal dipole VOR transmit antenna rotates at

____ revolutions per second. 

a}  60.

b}  2400.

c}  30.@@

d}  1800.  

30]  The direction from the aircraft's nose to the VOR

station is referred to as the : 

a}  Heading.

b}  Bearing.@@

c}  Deflection.

d}  Inclination.  

31]  All directions associated with a VOR station are related

to:  

a}  North pole.

b}  North star.

c}  Magnetic north.@@

d}  None of these.

32]  If a shunt motor, running with a load, has its shunt

field opened, how would this affect the speed of the motor?  

a}  Slow down.

b}  Stop suddenly.

c}  Speed up.@@

d}  Unaffected.  

33]  On runway approach, an ILS Localizer shows :  

a}  Deviation left or right of runway center line.@@

b}  Deviation up and down from ground speed.

c}  Deviation percentage from authorized ground speed.

d}  Wind speed along runway.  

34]  What radio navigation aid determines the distance from

an aircraft to a selected VORTAC station by measuring the length

of time the radio signal takes to travel to and from the station?

a}  Radar.

b}  Loran C.

c}  Distance Marking (DM).

d}  Distance Measuring Equipment (DME).@@  

35]  Which of the following is a feature of an Instrument

Landing System (ILS)?  

a}  Localizer: shows aircraft deviation horizontally from center

of runway.@@

b}  Altimeter: shows aircraft height above sea-level.

c}  VHF Communications: provide communications to aircraft.

d}  Distance Measuring Equipment: shows aircraft distance to

VORTAC station.  

36]  Why do we tin component leads?  

a}  It helps to oxidize the wires.

b}  Prevents rusting of circuit board.

c}  Decreases heating time and aids in connection.@@

d}  Provides ample wetting for good connection.  

37]  What is the purpose of using a small amount of solder on

the tip of a soldering iron just prior to making a connection?  

a}  Removes oxidation.

b}  Burns up flux.

c}  Increases solder temperature.

d}  Aids in wetting the wires.@@  

38]  What occurs if the load is removed from an operating

series DC motor?  

a}  It will stop running.

b}  Speed will increase slightly.

c}  No change occurs.

d}  It will accelerate until it flies apart.@@  

39]  Why are concentric transmission lines sometimes filled

with nitrogen?  

a}  Reduces resistance at high frequencies.

b}  Prevent water damage underground.

c}  Keep moisture out and prevent oxidation.@@  

d}  Reduce microwave line losses.  

40]  Nitrogen is placed in transmission lines to :  

a}  Improve the "skin-effect" of microwaves.  

b}  Reduce arcing in the line.  

c}  Reduce the standing wave ratio of the line.  

d}  Prevent moisture from entering the line.@@  

Subelement 3B -- Radio wave propagation 

1]  What is a selective fading effect? 

a}  A fading effect caused by small changes in beam heading at

the receiving station. 

b}  A fading effect caused by phase differences between radio

wave components of the same transmission, as experienced at the

receiving station.@@ 

c}  A fading effect caused by large changes in the height of the

ionosphere, as experienced at the receiving station. 

d}  A fading effect caused by time differences between the

receiving and transmitting stations. 

2]  What is the propagation effect called when phase

differences between radio wave components of the  same

transmission are experienced at the recovery station?

a}  Faraday rotation. 

b}  Diversity reception. 

c}  Selective fading.@@ 

d}  Phase shift. 

3]  What is the major cause of selective fading?

a}  Small changes in beam heading at the receiving station. 

b}  Large changes in the height of the ionosphere, as experienced

at the receiving station. 

c}  Time differences between the receiving and transmitting

stations. 

d}  Phase differences between radio wave components of the same

transmission, as experienced at the receiving station.@@ 

4]  Which emission modes suffer the most from selective fading?

a}  CW and SSB. 

b}  FM and double sideband AM.@@ 

c}  SSB and image. 

d}  SSTV and CW.

5]  How does the bandwidth of the transmitted signal affect

selective fading? 

a}  It is more pronounced at wide bandwidths.@@ 

b}  It is more pronounced at narrow bandwidths. 

c}  It is equally pronounced at both narrow and wide bandwidths. 

d}  The receiver bandwidth determines the selective fading effect.

6]  What phenomenon causes the radio-path horizon distance to

exceed the geometric horizon? 

a}  E-layer skip. 

b}  D-layer skip.

c}  Auroral skip. 

d}  Radio waves may be bent.@@ 

7]  How much farther does the radio-path horizon distance

exceed the geometric horizon? 

a}  By approximately 15% of the distance.@@ 

b}  By approximately twice the distance. 

c}  By approximately one-half the distance. 

d}  By approximately four times the distance. 

8]  What propagation condition is usually indicated when a VHF

signal is received from a station over  500 miles away? 

a}  D-layer absorption. 

b}  Faraday rotation. 

c}  Tropospheric ducting.@@ 

d}  Moonbounce. 

9]  What happens to a radio wave as it travels in space and

collides with other particles? 

a}  Kinetic energy is given up by the radio wave.@@ 

b}  Kinetic energy is gained by the radio wave. 

c}  Aurora is created. 

d}  Nothing happens since radio waves have no physical substance. 

10]  When the earth's atmosphere is struck by a meteor, a

cylindrical region of free electrons is formed  at what layer of

the ionosphere? 

a}  The F1 layer. 

b}  The E layer.@@ 

c}  The F2 layer. 

d}  The D layer. 

11]  What is transequatorial propagation? 

a}  Propagation between two points at approximately the same

distance north and south of the magnetic equator.@@

b}  Propagation between two points on the magnetic equator.

c}  Propagation between two continents by way of ducts along the

magnetic equator.

d}  Propagation between any two stations at the same latitude. 

12]  What is the maximum range for signals using transequatorial propagation? 

a}  About 1,000 miles. 

b}  About 2,500 miles.

c}  About 5,000 miles.@@

d}  About 7,500 miles. 

13]  What is the best time of day for transequatorial propagation? 

a}  Morning.

b}  Noon. 

c}  Afternoon or early evening.@@ 

d}  Transequatorial propagation only works at night. 

14]  What is knife-edge diffraction? 

a}  Allows normally line-of-sight signals to bend around sharp

edges, mountain ridges, buildings and other obstructions.@@ 

b}  Arcing in sharp bends of conductors. 

c}  Phase angle image rejection. 

d}  Line-of-sight signals causing distortion to other signals. 

15]  The bending of radio waves passing over the top of a

mountain range that disperses a weak  portion of the signal

behind the mountain is: 

a}  Eddy-current phase effect. 

b}  Knife-edge diffraction.@@ 

c}  Shadowing. 

d}  Mirror refraction effect. 

16]  Knife-edge diffraction: 

a}  Is the bending of UHF frequency radio waves around a

building, mountain or obstruction. 

b}  Causes the velocity of wave propagation to be different from

original wave. 

c}  Is the bending of UHF frequency radio waves around a building, mountain or obstruction and causes the velocity of wave propagation to be different from original wave.@@

d}  Attenuates UHF signals. 

17]  If the elapsed time for a radar echo is 62 microseconds

what is the distance in nautical miles to the object? 

a}  5 nautical miles.@@ 

b}  87 nautical miles. 

c}  37 nautical miles.

d}  11.5 nautical miles.

18]  What is the wavelength of a signal at 500 MHz? 

a}  0.062 cm. 

b}  6 meters. 

c}  60 cm.@@ 

d}  60 meters. 

19]  The radar range in nautical miles to an object can be

found by measuring the elapsed time during a radar pulse and

dividing this quantity by: 

a}  0.87 seconds. 

b}  1.15 microseconds. 

c}  12.36 microseconds.@@ 

d}  1.73 microseconds. 

20]  The band of frequencies least susceptible to atmospheric

noise and interference is: 

a}  30 - 300 kHz. 

b}  300 - 3000 kHz.

c}  3 - 30 MHz.

d}  300 - 3000 MHz.@@ 

21] What is the relationship in degrees of the electrostatic

and electromagnetic fields of an antenna?

a}  0 degrees. 

b}  45 degrees. 

c}  90 degrees.@@ 

d}  180 degrees. 

22]  For a space wave transmission, the radio horizon

distance of a transmitting antenna with a height of 100 meters is

approximately : 

a}  10 km. 

b}  40 km.@@

c}  100 km. 

d}  400 km. 

23]  For a space wave transmission, the radio horizon

distance of a receiving antenna with a height of 64 meters is

approximately : 

a}  8 km. 

b}  32 km.@@ 

c}  64 km. 

d}  256 km. 

24]  If a transmitting antenna is 100 meters high and a

separate receiving antenna is 64 meters high, what is the maximum

space wave communication distance possible between them? 

a}  18 km. 

b}  72 km.@@ 

c}  164 km. 

d}  656 km. 

25]  A receiver is located 64 km from a space wave

transmitting antenna that is 100 meters high. Find the required

height of the receiving antenna. 

a}  36 meters high.@@ 

b}  64 meters high. 

c}  100 meters high.

d}  182.25 meters high. 

26]  Which of the following is not one of the natural ways a

radio wave may travel from transmitter to receiver? 

a}  Ground wave. 

b}  Micro wave.@@ 

c}  Sky wave. 

d}  Space wave. 

27]  Which of the following terrain types permits a ground

wave to travel the farthest? 

a}  Salt water.@@

b}  Fresh water. 

c}  Sandy. 

d}  Rocky. 

28]  Which of the following frequency bands is best suited

for ground wave propagation? 

a}  30 kHz to 300 kHz.@@ 

b}  300 kHz to 3 MHz. 

c}  3 MHz to 30 MHz. 

d}  30 MHz to 300 MHz. 

29]  Which of the following frequency bands is best suited

for sky wave propagation? 

a}  30 kHz to 300 kHz. 

b}  3 MHz to 30 MHz.@@ 

c}  30 MHz to 300 MHz. 

d}  3 GHz to 30 GHz. 

30]  Which of the following layers of the Ionosphere has no

effect on sky wave propagation during the hours of darkness? 

a}  D.@@

b}  E. 

c}  F. 

d}  None of these.

31]  Which of the following least affects refraction of sky

waves? 

a}  Frequency of the radio wave. 

b}  Density of the ionized layer. 

c}  Angle at which the radio wave enters the ionosphere. 

d}  Geographical variations.@@ 

32]  The area that lies between the outer limit of the ground

wave range and the inner edge of energy returned from the

Ionosphere is called : 

a}  The critical angle. 

b}  The skip zone.@@ 

c}  The skip distance. 

d}  The shadow. 

33]  Skip Distance can be maximized by using the ____

radiation angle possible and the ____ frequency that will be

refracted at that angle. 

a}  Lowest, lowest. 

b}  Lowest, highest.@@ 

c}  Highest, lowest.

d}  Highest, highest. 

34]  To obtain the most reliable sky wave propagation the

____ should be used. 

a}  Lowest useable frequency (LUF). 

b}  Maximum useable frequency (MUF). 

c}  Optimum useable frequency (OUF).@@ 

d}  Critical frequency. 

35]  Tropospheric scatter is a method of sky wave propagation

for which of the following frequency bands?

a}  300 kHz to 3 MHz. 

b}  3 MHz to 30 MHz. 

c}  30 MHz to 300 MHz. 

d}  300 MHz to 3 GHz.@@ 

36]  Which of the following methods are used for diversity

reception to overcome the effects of tropospheric scattering of a

sky wave? 

a}  Frequency diversity.@@ 

b}  Phase diversity. 

c}  Amplitude diversity. 

d}  Critical diversity. 

37]  Which of the following will not significantly reduce the

effects of fading? 

a}  Use an antenna with a good front to back ratio. 

b}  Use an antenna with a sharp frontal lobe. 

c}  Use an antenna with a minimum number of spurious side and

back lobes. 

d}  Use an antenna with good omni directional pattern.@@ 

38]  Which of the following terms is not used to define

ionospheric variations? 

a}  Seasonal variations. 

b}  Geographical variations. 

c}  Cyclical variations. 

d}  Tropospheric scatter variations.@@ 

39]  The polarization of a radio wave : 

a}  Is perpendicular to the electrostatic field of the antenna. 

b}  Is the same direction as the electrostatic field of the

antenna.@@ 

c}  Is the same direction as the magnetic field of the antenna. 

d}  Is perpendicular to both the electrostatic and magnetic.

fields of the antenna 

40]  The direction of propagation of a radio wave is ____ to

the electrostatic field of the antenna and ____ to the magnetic

field of the antenna. 

a}  Parallel, parallel 

b}  Parallel, perpendicular 

c}  Perpendicular, parallel 

d}  Perpendicular, perpendicular@@

41]  Most AM broadcasts employ ____ polarization while most

FM broadcasts employ ____ polarization of the radio wave.

a}  Vertical, vertical

b}  Vertical, horizontal@@ 

c}  Horizontal, vertical 

d}  Horizontal, horizontal 

42]  Ducts often form over: 

a}  Dry and arid deserts 

b}  Cold arctic regions 

c}  Highly industrialized regions 

d}  Water@@ 

Subelement 3C -- Radio practice 

1]  What is a frequency standard? 

a}   A well known (standard) frequency used for transmitting

certain messages. 

b}   A device used to produce a highly accurate reference

frequency.@@ 

c}   A device for accurately measuring frequency to within 1 Hz. 

d}   A device used to generate wide-band random frequencies. 

2]  What is a frequency-marker generator? 

a}  A device used to produce a highly accurate reference

frequency.@@ 

b}  A sweep generator. 

c}  A broadband white noise generator. 

d}  A device used to generate wide-band random frequencies. 

3]  How is a frequency-marker generator used? 

a}  In conjunction with a grid-dip meter. 

b}  To provide reference points on a receiver dial.@@ 

c}  As the basic frequency element of a transmitter. 

d}  To directly measure wavelength. 

4]  How is a frequency counter used? 

a}  To provide reference points on an analog receiver dial

thereby aiding in the alignment of the receiver. 

b}  To heterodyne the frequency being measured with a known

variable frequency oscillator until zero beat is achieved,

thereby indicating what the unknown frequency is. 

c}  To measure the deviation in an FM transmitter in order to

determine the percentage of modulation. 

d}  To measure the time between events, or the frequency which is

the reciprocal of the time.@@

5]  What is the most the actual transmitter frequency could

differ from a reading of 156,520,000-Hertz on a frequency counter

with a time base accuracy of +/- 1.0 ppm? 

a}  165.2 Hz. 

b}  15.652 kHz. 

c}  156.52 Hz.@@ 

d}  1.4652 MHz. 

6]  What is the most the actual transmitter frequency could

differ from a reading of 156,520,000-Hertz on a frequency counter

with a time base accuracy of +/- 10 ppm? 

a}  146.52 Hz. 

b}  10 Hz. 

c}  156.52 kHz. 

d}  1565.20 Hz.@@ 

7]  What is the most the actual transmitter frequency could

differ from a reading of 462,100,000-Hertz on a frequency counter

with a time base accuracy of +/- 1.0 ppm?

a}  46.21 MHz. 

b}  10 Hz. 

c}  1.0 MHz. 

d}  462.1 Hz.@@ 

8]  What is the most the actual transmit frequency could differ

from a reading of 462,100,000-Hertz on a frequency counter with a

time base accuracy of +/- 0.1 ppm? 

a}  46.21 Hz.@@ 

b}  0.1 MHz. 

c}  462.1 Hz. 

d}  0.2 MHz. 

9]  What is a dip-meter? 

a}  A meter used as a nonradiating load (dummy load) to measure

transmitter output power. 

b}  A meter used to measure the reflection coefficient of an RF

transmission path. 

c}  A variable LC oscillator with metered feedback current.@@ 

d}  A fixed tuned LC oscillator used to troubleshoot RF tank

circuits. 

10]  How does a dip-meter function? 

a}  Reflected waves at a specific frequency desensitize the

detector coil. 

b}  Power absorbed by a resonant circuit causes a decrease in

dip-meter current.@@ 

c}  Power from a transmitter cancels feedback current. 

d}  Harmonics of the oscillator cause an increase in resonant

circuit Q resulting in an increase in transmitter output power. 

11]  What two ways could a dip-meter be used in a radio

station?

a}  To measure resonant frequency of antenna traps and to measure

percentage of modulation. 

b}  To measure antenna resonance and to measure percentage of

modulation. 

c}  To measure antenna resonance and to measure antenna

impedance.

d}  To measure resonant frequency of antenna traps and to measure

a tuned circuit resonant frequency.@@ 

12]  How tight should the dip-meter be coupled with the tuned

circuit being checked? 

a}  As loosely as possible, for best accuracy.@@ 

b}  As tightly as possible, for best accuracy. 

c}  First loose, then tight, for best accuracy. 

d}  With a soldered jumper wire between the meter and the circuit

to be checked, for best accuracy. 

13]  What factors limit the accuracy, frequency response, and

stability of an oscilloscope? 

a}  Sweep oscillator quality and deflection amplifier

bandwidth.@@

b}  Tube face voltage increments and deflection amplifier

voltage.

c}  Sweep oscillator quality and tube face voltage increments. 

d}  Deflection amplifier output impedance and tube face frequency

increments. 

14]  What factors limit the accuracy, frequency response, and

stability of a D'Arsonval movement type meter?

a}  Calibration, coil impedance and meter size. 

b}  Calibration, series resistance and electromagnet current. 

c}  Coil impedance, electromagnet voltage and movement mass. 

d}  Calibration, mechanical tolerance and coil impedance.@@ 

15]  What factors limit the accuracy and stability of a

frequency counter? 

a}  Number of digits in the readout, speed of the logic and time

base stability. 

b}  Time base accuracy, speed of the logic and time base

stability.@@ 

c}  Time base accuracy, temperature coefficient of the logic and

time base stability. 

d}  Number of digits in the readout, external frequency reference

and temperature coefficient of the logic. 

16]  How can the frequency response of an oscilloscope be

improved? 

a}  By using a triggered sweep and a crystal oscillator as the

time base. 

b}  By using a crystal oscillator as the time base and increasing

the vertical sweep rate. 

c}  By increasing the vertical sweep rate and the horizontal

amplifier frequency response. 

d}  By decreasing the minimum rise time of the vertical

amplifier.@@ 

17]  How can the accuracy of a frequency counter be improved?

a}  By using slower gating circuitry and increasing the number of

digits used for display. 

b}  By increasing the amount of time the control gate is held

open, more pulses can be counted. 

c}  By using a crystal controlled oscillator mounted in a thermal

oven for the time base.@@ 

d}  By using faster gating circuitry and decreasing the number of

digits used for display. 

18]  What is the name of the condition that occurs when the

signals of two transmitters in close  proximity mix together in

one or both of their final amplifiers, and unwanted signals at

the sum and  difference frequencies of the original transmissions

are generated? 

a}  Amplifier desensitization. 

b}  Neutralization. 

c}  Adjacent channel interference. 

d}  Intermodulation interference.@@ 

19]  How does intermodulation interference between two

transmitters usually occur? 

a}  When the signals from the transmitters are reflected out of

phase from airplanes passing overhead. 

b}  When they are in close proximity and the signals mix in one

or both of their final amplifiers.@@ 

c}  When they are in close proximity and the signals cause.

feedback in one or both of their final amplifiers. 

d}  When the signals from the transmitters are reflected in phase

from airplanes passing overhead. 

20]  How can intermodulation interference between two

transmitters in close proximity often be reduced or eliminated?

a}  By using a Class C final amplifier with high driving power. 

b}  By installing a terminated circulator or ferrite isolator in

the feed line to the transmitter and duplexer.@@ 

c}  By installing a band-pass filter in the antenna feed line. 

d}  By installing a low-pass filter in the antenna feed line. 

21]  What will occur when a non-linear amplifier is used with

a single-sideband phone transmitter?

a}  Reduced amplifier efficiency. 

b}  Increased intelligibility. 

c}  Sideband inversion. 

d}  Distortion.@@ 

22]  How can even-order harmonics be reduced or prevented in

transmitter amplifier design? 

a}  By using a push-push amplifier. 

b}  By using a push-pull amplifier.@@ 

c}  By operating class C. 

d}  By operating class AB. 

23]  What is receiver desensitizing? 

a}  A burst of noise when the squelch is set too low. 

b}  A burst of noise when the squelch is set too high. 

c}  A reduction in receiver sensitivity because of a strong

signal on a nearby frequency.@@ 

d}  A reduction in receiver sensitivity when the AF gain control

is turned down. 

24]  What is the term used to refer to a reduction in receiver

sensitivity caused by unwanted high-level adjacent channel

signals? 

a}  Intermodulation distortion. 

b}  Quieting. 

c}  Desensitizing.@@ 

d}  Overloading. 

25]  What is cross-modulation interference? 

a}  Interference between two transmitters of different modulation

type. 

b}  Interference caused by audio rectification in the receiver

preamp. 

c}  Harmonic distortion of the transmitted signal. 

d}  Modulation from an unwanted signal is heard in addition to

the desired signal.@@ 

26]  What is the term used to refer to the condition where the

signals from a very strong station are  superimposed on other

signals being received? 

a}  Intermodulation distortion. 

b}  Cross-modulation interference.@@ 

c}  Receiver quieting. 

d}  Capture effect. 

27]  What is the capture effect? 

a}  All signals on a frequency are demodulated by an FM receiver.

b}  All signals on a frequency are demodulated by an AM receiver.

c}  The strongest signal received is the only demodulated

signal.@@ 

d}  The weakest signal received is the only demodulated signal. 

28]  If a strong FM-phone signal and a weak FM-phone signal,

both using the same carrier frequency, are received

simultaneously, why is only one demodulated? 

a}  Strong signal desensitizes the receiver circuitry to block

the weak signal. 

b}  Strong signal causes cross-modulation interference to prevent

the weaker signal from being received. 

c}  Strong signal captures the local oscillator preventing the

weak signal from being detected.@@ 

d}  Strong signal forces the receiver RF amps to discriminate

against the weaker signal. 

29]  How does a spectrum analyzer differ from a conventional

oscilloscope? 

a}  The oscilloscope is used to display electrical signals while

the spectrum analyzer is used to measure ionospheric reflection. 

b}  The oscilloscope is used to display electrical signals in the

frequency domain while the spectrum analyzer is used to display

electrical signals in the time domain. 

c}  The oscilloscope is used to display electrical signals in the

time domain while the spectrum analyzer is used to display

electrical signals in the frequency domain.@@ 

d}  The oscilloscope is used for displaying audio frequencies and

the spectrum analyzer is used for displaying radio frequencies. 

30]  What does the horizontal axis of a spectrum analyzer

display? 

a}  Amplitude. 

b}  Voltage. 

c}  Resonance. 

d}  Frequency.@@ 

31]  What does the vertical axis of a spectrum analyzer

display? 

a}  Amplitude.@@ 

b}  Duration. 

c}  Frequency. 

d}  Time. 

32]  What test instrument can be used to display spurious

signals in the output of a radio transmitter? 

a}  A spectrum analyzer.@@ 

b}  A wattmeter. 

c}  A logic analyzer. 

d}  A time-domain reflectometer. 

33]  What test instrument is used to display intermodulation

distortion products from an SSB transmitter? 

a}  A wattmeter. 

b}  An audio distortion analyzer.@@ 

c}  A logic analyzer. 

d}  A time-domain reflectometer. 

34]  How can ferrite beads be used to suppress ignition noise? 

a}  Install them in the resistive high voltage cable every 2

years. 

b}  Install them between the starter solenoid and the starter

motor. 

c}  Install them in the primary and secondary ignition leads.@@ 

d}  Install them in the antenna lead. 

35]  How can you determine if a line-noise interference problem

is being generated within a building? 

a}  Check the power-line voltage with a time-domain

reflectometer.

b}  Observe the AC wave form on an oscilloscope. 

c}  Turn off the main circuit breaker and listen on a

battery-operated radio.@@ 

d}  Observe the power-line voltage on a spectrum analyzer. 

36]  An electrical relay: 

a}  Is a current limiting device. 

b}  Is a device used for supplying 3 or more voltages to a

circuit. 

c}  Is concerned mainly with HF audio amplifiers. 

d}  Is a remotely controlled switching device.@@ 

37]  A high standing wave ratio on a transmission line can be

caused by: 

a}  Excessive modulation. 

b}  An increase in output power. 

c}  Detuned antenna coupling.@@ 

d}  Poor B+ regulation. 

38]  What may be the results of adding a GaAsFET

pre-amplifier circuit to a marine VHF transceiver? 

a}  A slight increase in sensitivity, but susceptibility to

overload and intermodulation.@@ 

b}  Increased selectivity. 

c}  Increase in sensitivity, and a decrease in the susceptibility

to overload and intermodulation. 

d}  The GaAsFET pre-amplifier will minimize out-of-band unwanted

reception. 

39]  Which of the following contains a multirange AF

voltmeter calibrated in dB and a sharp, internal 1000 Hz bandstop

filter, both used in conjunction with each other to perform

quieting tests? 

a}  Reflectometer. 

b}  Dip meter.

c}  SINAD meter.@@ 

d}  Vector-impedance meter. 

40]  A(n) ____ and ____ can be combined to measure the

characteristics of transmission lines and such an arrangement is

known as a time-domain reflectometer (TDR). 

a}  Frequency spectrum analyzer, RF generator. 

b}  Oscilloscope, pulse generator.@@

c}  AC millivolt meter, AF generator. 

d}  Frequency counter, linear detector. 

41]  Which of the following can not be measured with an

admittance meter? 

a}  Conductance and susceptance. 

b}  Voltage standing wave ratio (VSWR). 

c}  Reflection coefficient. 

d}  Capacitance and inductance.@@ 

42]  One piece of equipment to indicate neutralization is: 

a}  A neon bulb.@@ 

b}  A tachometer. 

c}  Linear detector. 

d}  Ceramic filter. 

43]  Pulse type interference to radio receivers in

automobiles can be reduced by: 

a}  Connecting resistances in series with the spark plugs.@@ 

b}  Using heavy conductors between the starting battery and the

starting motor. 

c}  Connecting resistances in series with the starting battery. 

d}  Grounding the negative side of the starting battery. 

44]  Magnetron oscillators are used for: 

a}  Generating SHF signals.@@ 

b}  Multiplexing. 

c}  Generating rich harmonics. 

d}  FM demodulation. 

45]  Which of the following pieces of test equipment will

permit you to measure the percentage of modulation of a

transmitter signal on an oscilloscope when the frequency of the

RF exceeds the frequency response of the oscilloscope's vertical

amplifiers? 

a}  Wow and flutter meter. 

b}  Curve tracer. 

c}  Linear detector.@@ 

d}  Vector-impedance meter. 

46]  Typical airborne HF transmitters usually provide a

nominal RF power output to the antenna of ____ watts, compared

with ____ watts RF output from a typical VHF transmitter. 

a}  10, 50. 

b}  50, 10. 

c}  20, 100. 

d}  100, 20.@@ 

47]  Which of the following devices is a key element in

modern day ADF systems?

a}  Goniometer.@@ 

b}  Deflection yoke. 

c}  UART integrated circuit. 

d}  Swinging choke. 

48]  An absorption wave meter is useful in measuring: 

a}  Field strength. 

b}  Output frequencies to conform with FCC tolerance. 

c}  Standing wave frequencies. 

d}  The resonant frequency of a powered LC tank circuit.@@ 

49]  Which of the following navigational methods utilizes the

lowest frequency for a carrier? 

a}  LORAN. 

b}  OMEGA.@@ 

c}  ADF. 

d}  VOR. 

50]  Neglecting line losses,  the RMS voltage along an RF

transmission line having no standing waves: 

a}  Is equal to the impedance. 

b}  Is one-half of the surge impedance. 

c}  Is the product of the surge impedance times the line

current.@@ 

d}  Varies sinusodially along the line. 

51]  Waveguides are: 

a}  A hollow conductor that carries RF.@@ 

b}  Solid copper conductor for RF. 

c}  Special type of  coaxial cables. 

d}  Special alloy wire able to conduct high frequencies. 

52]  When a vacuum tube operates at VHF or higher frequencies

as compared to lower frequencies: 

a}  Transit time of electrons becomes important.@@ 

b}  It is necessary to make larger components. 

c}  It is necessary to increase grid spacing. 

d}  Only a pentode is satisfactory. 

53]  The principle of OMEGA navigation depends on measuring

the ____ between received pulses. 

a}  Frequency difference. 

b}  Phase angle.@@ 

c}  Time interval.

d}  Amplitude difference. 

54]  A circulator: 

a}  Cools DC motors during heavy loads by turning on a cooling

fan for the motors' windings. 

b}  Allows two or more antennas to feed one transmitter. 

c}  Allows one antenna to feed two separate microwave

transmitters and receivers at the same time.@@ 

d}  Insulates UHF frequencies on transmission lines and helps to

reduce skin effect at high frequencies. 

55]  Coaxial transmission line shielding is grounded: 

a}  At the input only. 

b}  At both input and output.@@ 

c}  At the output only. 

d}  Only when a balanced transmission line is needed. 

56]  Motorboating (low frequency oscillations) in an amplifier

can be stopped by: 

a}  Grounding the screen grid. 

b}  Bypassing the screen grid resistor with a .1 mfd capacitor. 

c}  Connect a capacitor between the B+ lead and ground.@@ 

d}  Grounding the plate. 

57]  What effect could transmitting on marine SSB have on a

running autopilot? 

a}  Seldom is there an effect. 

b}  The autopilot may sharply turn left of right.@@ 

c}  The autopilot will make a slow clockwise circle. 

d}  The autopilot will make a slow counterclockwise circle. 

58]  An antenna radiates a primary signal of 500 watts output. 

If there is a 2nd harmonic output of  0.5 watt, what attenuation

of the 2nd harmonic has occurred? 

a}  3 dB. 

b}  10 dB. 

c}  20 dB. 

d}  30 dB.@@ 

59]  An oscilloscope can be used to accomplish all of the

following except : 

a}  Measure electron flow with the aide of a resistor. 

b}  Measure phase difference between two signals. 

c}  Measure electrical pressure. 

d}  Measure velocity of light with the aide of a light emitting

diode.@@ 

60]  SSB transmitters require a(n) ____ wattmeter and AM or

FM transmitters require a(n) ____ wattmeter. 

a}  RMS-reading, peak-reading. 

b}  Peak-reading, rms-reading.@@ 

c}  Peak-reading, PEP. 

d}  PEP, Peak-reading. 

61]  What type of antenna system allows you to receive and

transmit at the same time in both directions? 

a}  Simplex. 

b}  Duplex.@@ 

c}  Multiplex. 

d}  Digital diplex. 

62]  A microwave device that allows RF energy to pass through in

one direction with very little loss but absorbs RF power in the

opposite direction: 

a}  Circulator. 

b}  Wave trap. 

c}  Multiplexer. 

d}  Isolator.@@ 

63]  Which of the following is found in an improved MOPA but

not in a basic MOPA?

a}  Oscillator.

b}  RF amplifier.

c}  Buffer amplifier.@@ 

d}  Key.

64]  Which of the following is the only service using

self-excited, or variable-frequency, oscillators in transmitters?

a}  Aviation. 

b}  Amateur.@@ 

c}  Maritime. 

d}  Government. 

65]  Aviation services use predominantly ____ microphones. 

a}  Carbon. 

b}  Dynamic.@@ 

c}  Condenser. 

d}  Piezoelectric crystal. 

66]  What geometric patterns will be displayed on an

oscilloscope if the modulating audio is fed to the horizontal

plates while the modulated RF is fed to the vertical plates,

assume 100 % modulation? 

a}  Circle. 

b}  Line. 

c}  Square. 

d}  Triangle.@@ 

67]  To produce a single-sideband suppressed carrier

transmission it is necessary to ____ the carrier and to ____ the

unwanted sideband. 

a}  Filter, filter. 

b}  Filter, cancel.

c}  Cancel, filter.@@ 

d}  Cancel, cancel. 

68]  Which of the following is only required for CW or SSB

demodulation? 

a}  BFO.@@

b}  BPF. 

c}  VFO.

d}  VOX. 

69]  Which of the following FM detectors does not require IF

limiter stage to precede it? 

a}  Foster-Seeley. 

b}  Ratio.@@ 

c}  Quadrature. 

d}  Stagger-tuned. 

Subelement 3D -- Electrical principles 

1]  What is reactive power?

a}  Wattless, non-productive power.@@

b}  Power consumed in wire resistance in an inductor.

c}  Power lost because of capacitor leakage.

d}  Power consumed in circuit Q.

2]  What is the term for an out-of-phase, non-productive power

associated with inductors and capacitors?

a}  Effective power.

b}  True power.

c}  Peak envelope power.

d}  Reactive power.@@

3]  What is the term for energy that is stored in an

electromagnetic or electrostatic field?

a}  Potential energy.@@

b}  Amperes-joules.

c}  Joules-coulombs.

d}  Kinetic energy.

4]  What is responsible for the phenomenon when voltages across

reactances in series can often be larger than the voltages

applied to them?

a}  Capacitance.

b}  Resonance.@@

c}  Conductance.

d}  Resistance.

5]  What is resonance in an electrical circuit?

a}  The highest frequency that will pass current.

b}  The lowest frequency that will pass current.

c}  The frequency at which capacitive reactance equals inductive

reactance.@@

d}  The frequency at which power factor is at a minimum.

6]  Under what conditions does resonance occur in an electrical

circuit?

a}  When the power factor is at a minimum.

b}  When inductive and capacitive reactances are equal.@@

c}  When the square root of the sum of the capacitive and

inductive reactances is equal to the resonant frequency.

d}  When the square root of the product of the capacitive and

inductive reactances is equal to the resonant frequency.

7]  What is the term for the phenomena that occurs in an

electrical circuit when the inductive reactance equals the

capacitive reactance?

a}  Reactive quiescence.

b}  High Q.

c}  Reactive equilibrium.

d}  Resonance.@@

8]  What is the approximate magnitude of the impedance of a

series R-L-C circuit at resonance?

a}  High, as compared to the circuit resistance.

b}  Approximately equal to the circuit resistance.@@

c}  Approximately equal to XL.

d}  Approximately equal to XC.

9]  What is the approximate magnitude of the impedance of a

parallel R-L-C circuit at resonance?

a}  Approximately equal to the circuit resistance.@@

b}  Approximately equal to XL.

c}  Low, as compared to the circuit resistance.

d}  Approximately equal to XC.

10]  What is the characteristic of the current flow in a series

R-L-C circuit at resonance?

a}  It is at a minimum.

b}  It is at a maximum.@@

c}  It is DC.

d}  It is zero.

11]  What is the characteristic of the current flow in a

parallel R-L-C circuit at resonance?

a}  The current circulating in the parallel elements is at a

minimum.

b}  The current circulating in the parallel elements is at a

maximum.@@

c}  The current circulating in the parallel elements is DC.

d}  The current circulating in the parallel elements is zero.

12]  What is the skin effect?

a}  The phenomenon where RF current flows in a thinner layer of

the conductor, close to the surface, as frequency increases.@@

b}  The phenomenon where RF current flows in a thinner layer of

the conductor, close to the surface, as frequency decreases.

c}  The phenomenon where thermal effects on the surface of the

conductor increase the impedance.

d}  The phenomenon where thermal effects on the surface of the

conductor decrease the impedance.

13]  What is the term for the phenomenon where most of an RF

current flows along the surface of the conductor?

a}  Layer effect.

b}  Seeburg Effect.

c}  Skin effect.@@

d}  Resonance.

14]  Where does practically all of the RF current flow in a

conductor?

a}  Along the surface.@@

b}  In the center of the conductor.

c}  In the magnetic field around the conductor.

d}  In the electromagnetic field in the conductor center.

15]  Why does practically all of an RF current flow within a

few thousandths-of-an-inch of the conductor's surface?

a}  Because of skin effect.@@

b}  Because the RF resistance of the conductor is much less than

the DC resistance.

c}  Because of heating of the metal at the conductor's interior.

d}  Because of the AC-resistance of the conductor's self

inductance.

16]  Why is the resistance of a conductor different for RF

current than for DC?

a}  Because the insulation conducts current at radio frequencies.

b}  Because of the Heisenburg Effect.

c}  Because of skin effect.@@

d}  Because conductors are non-linear devices.

17]  What is a magnetic field?

a}  Current flow through space around a permanent magnet.

b}  A force set up when current flows through a conductor.@@

c}  The force between the plates of a charged capacitor.

d}  The force that drives current through a resistor.

18]  In what direction is the magnetic field about a conductor

when current is flowing?

a}  In the same direction as the current.

b}  In a direction opposite to the current flow.

c}  In all directions; omnidirectional.

d}  In a direction determined by the left hand rule.@@

19]  What device is used to store electrical energy in an

electrostatic field?

a}  A battery.

b}  A transformer.

c}  A capacitor.@@

d}  An inductor.

20]  What is the term used to express the amount of electrical

energy stored in an electrostatic field?

a}  Coulombs.

b}  Joules.@@

c}  Watts.

d}  Volts.

21]  What factors determine the capacitance of a capacitor?

a}  Area of the plates, voltage on the plates and distance

between the plates.

b}  Area of the plates, distance between the plates and the

dielectric constant of the material between the plates.@@

c}  Area of the plates, voltage on the plates and the dielectric

constant of the material between the plates.

d}  Area of the plates, amount of charge on the plates and the

dielectric constant of the material between the plates.

22]  What is the dielectric constant for air?

a}  Approximately 1.@@

b}  Approximately 2.

c}  Approximately 4.

d}  Approximately 0.

23]  What determines the strength of the magnetic field around

a conductor?

a}  The resistance divided by the current.

b}  The ratio of the current to the resistance.

c}  The diameter of the conductor.

d}  The amount of current.@@

24]  Why would the rate at which electrical energy is used in a

circuit be less than the product of the magnitudes of the AC

voltage and current?

a}  Because there is a phase angle that is greater than zero

between the current and voltage.@@

b}  Because there are only resistances in the circuit.

c}  Because there are no reactances in the circuit.

d}  Because there is a phase angle that is equal to zero between

the current and voltage.

25]  In a circuit where the AC voltage and current are out of phase, how can the true power

be determined?

a}  By multiplying the apparent power times the power factor.@@

b}  By subtracting the apparent power from the power factor.

c}  By dividing the apparent power by the power factor.

d}  By multiplying the RMS voltage times the RMS current.

26]  What does the power factor equal in an R-L circuit having

a 60 degree phase angle between the voltage and the current?

a}  1.414.

b}  0.866.

c}  0.5.@@

d}  1.73.

27]  What does the power factor equal in an R-L circuit having

a 45 degree phase angle between the voltage and the current?

a}  0.866.

b}  1.0.

c}  0.5.

d}  0.707.@@

28]  What does the power factor equal in an R-L circuit having

a 30 degree phase angle between the voltage and the current?

a}  1.73.

b}  0.5.

c}  0.866.@@

d}  0.577.

29]  How many watts are being consumed in a circuit having a

power factor of 0.2 when the input is 100-V AC and 4-amperes is

being drawn?

a}  400 watts.

b}  80 watts.@@

c}  2000 watts.

d}  50 watts.

30]  How many watts are being consumed in a circuit having a

power factor of 0.6 when the input is 200-V AC and 5-amperes is

being drawn?

a}  200 watts.

b}  1000 watts.

c}  1600 watts.

d}  600 watts.@@

31]  What is the effective radiated power of a repeater with 50

watts transmitter power output, 4 dB feedline loss, 3 dB duplexer

and circulator loss, and 6 dB antenna gain?

a}  158 watts, assuming the antenna gain is referenced to a

half-wave dipole.

b}  39.7 watts, assuming the antenna gain is referenced to a

half-wave dipole.@@

c}  251 watts, assuming the antenna gain is referenced to a

half-wave dipole.

d}  69.9 watts, assuming the antenna gain is referenced to a

half-wave dipole.

32]  What is the effective radiated power of a repeater with 50

watts transmitter power output, 5 dB feedline loss, 4 dB duplexer

and circulator loss, and 7 dB antenna gain?

a}  300 watts, assuming the antenna gain is referenced to a

half-wave dipole.

b}  315 watts, assuming the antenna gain is referenced to a

half-wave dipole.

c}  31.5 watts, assuming the antenna gain is referenced to a

half-wave dipole.@@

d}  69.9 watts, assuming the antenna gain is referenced to a

half-wave dipole.

33]  What is the effective radiated power of a repeater with 75

watts transmitter power output, 4 dB feedline loss, 3 dB duplexer

and circulator loss, and 10 dB antenna gain?

a}  600 watts, assuming the antenna gain is referenced to a

half-wave dipole.

b}  75 watts, assuming the antenna gain is referenced to a

half-wave dipole.

c}  18.75 watts, assuming the antenna gain is referenced to a

half-wave dipole.

d}  150 watts, assuming the antenna gain is referenced to a

half-wave dipole.@@

34]  What is the effective radiated power of a repeater with 75

watts transmitter power output, 5 dB feedline loss, 4 dB duplexer

and circulator loss, and 6 dB antenna gain?

a}  37.6 watts, assuming the antenna gain is referenced to a

half-wave dipole.@@

b}  237 watts, assuming the antenna gain is referenced to a

half-wave dipole.

c}  150 watts, assuming the antenna gain is referenced to a

half-wave dipole.

d}  23.7 watts, assuming the antenna gain is referenced to a

half-wave dipole.

35]  What is the effective radiated power of a repeater with

100 watts transmitter power output, 4 dB feedline loss, 3 dB

duplexer and circulator loss, and 7 dB antenna gain?

a}  631 watts, assuming the antenna gain is referenced to a

half-wave dipole.

b}  400 watts, assuming the antenna gain is referenced to a

half-wave dipole.

c}  25 watts, assuming the antenna gain is referenced to a

half-wave dipole.

d}  100 watts, assuming the antenna gain is referenced to a

half-wave dipole.@@

36]  What is the effective radiated power of a repeater with

100 watts transmitter power output, 5 dB feedline loss, 4 dB

duplexer and circulator loss, and 10 dB antenna gain?

a}  800 watts, assuming the antenna gain is referenced to a

half-wave dipole.

b}  126 watts, assuming the antenna gain is referenced to a

half-wave dipole.@@

c}  12.5 watts, assuming the antenna gain is referenced to a

half-wave dipole.

d}  1260 watts, assuming the antenna gain is referenced to a

half-wave dipole.

37]  What is the effective radiated power of a repeater with

120 watts transmitter power output, 5 dB feedline loss, 4 dB

duplexer and circulator loss, and 6 dB antenna gain?

a}  601 watts, assuming the antenna gain is referenced to a

half-wave dipole.

b}  240 watts, assuming the antenna gain is referenced to a

half-wave dipole.

c}  60 watts, assuming the antenna gain is referenced to a

half-wave dipole.@@

d}  379 watts, assuming the antenna gain is referenced to a

half-wave dipole.

38]  What is the effective radiated power of a repeater with

150 watts transmitter power output, 4 dB feedline loss, 3 dB

duplexer and circulator loss, and 7 dB antenna gain?

a}  946 watts, assuming the antenna gain is referenced to a

half-wave dipole.

b}  37.5 watts, assuming the antenna gain is referenced to a

half-wave dipole.

c}  600 watts, assuming the antenna gain is referenced to a

half-wave dipole.

d}  150 watts, assuming the antenna gain is referenced to a

half-wave dipole.@@

39]  What is the effective radiated power of a repeater with

200 watts transmitter power output, 4 dB feedline loss, 4 dB

duplexer and circulator loss, and 10 dB antenna gain?

a}  317 watts, assuming the antenna gain is referenced to a

half-wave dipole.@@

b}  2000 watts, assuming the antenna gain is referenced to a

half-wave dipole.

c}  126 watts, assuming the antenna gain is referenced to a

half-wave dipole.

d}  260 watts, assuming the antenna gain is referenced to a

half-wave dipole.

40]  What is the effective radiated power of a repeater with

200 watts transmitter power output, 4 dB feedline loss, 3 dB

duplexer and circulator loss, and 6 dB antenna gain?

a}  252 watts, assuming the antenna gain is referenced to a

half-wave dipole.

b}  63.2 watts, assuming the antenna gain is referenced to a

half-wave dipole.

c}  632 watts, assuming the antenna gain is referenced to a

half-wave dipole.

d}  159 watts, assuming the antenna gain is referenced to a

half-wave dipole.@@

41]  What is the photoconductive effect?

a}  The conversion of photon energy to electromotive energy.

b}  The increased conductivity of an illuminated semiconductor

junction.@@

c}  The conversion of electromotive energy to photon energy.

d}  The decreased conductivity of an illuminated semiconductor

junction.

42]  What happens to photoconductive material when light shines

on it?

a}  The conductivity of the material increases.@@

b}  The conductivity of the material decreases.

c}  The conductivity of the material stays the same.

d}  The conductivity of the material becomes temperature

dependent.

43]  What happens to the resistance of a photoconductive

material when light shines on it?

a}  It increases.

b}  It becomes temperature dependent.

c}  It stays the same.

d}  It decreases.@@

44]  What happens to the conductivity of a semiconductor

junction when it is illuminated?

a}  It stays the same.

b}  It becomes temperature dependent.

c}  It increases.@@

d}  It decreases.

45]  What is an optocoupler?

a}  A resistor and a capacitor.

b}  A frequency modulated helium-neon laser.

c}  An amplitude modulated helium-neon laser.

d}  An LED and a phototransistor.@@

46]  What is an optoisolator?

a}  An LED and a phototransistor.@@

b}  A P-N junction that develops an excess positive charge when

exposed to light.

c}  An LED and a capacitor.

d}  An LED and a solar cell.

47]  What is an optical shaft encoder?

a}  An array of optocouplers chopped by a stationary wheel.

b}  An array of optocouplers whose light transmission path is

controlled by a rotating wheel.@@

c}  An array of optocouplers whose propagation velocity is

controlled by a stationary wheel.

d}  An array of optocouplers whose propagation velocity is

controlled by a rotating wheel.

48]  What does the photoconductive effect in crystalline solids

produce a noticeable change in?

a}  The capacitance of the solid.

b}  The inductance of the solid.

c}  The specific gravity of the solid.

d}  The resistance of the solid.@@

49]  What is the meaning of the term time constant of an RC

circuit?

a}  The time required to charge the capacitor in the circuit to

36.8% of the supply voltage.

b}  The time required to charge the capacitor in the circuit to

36.8% of the supply current.

c}  The time required to charge the capacitor in the circuit to

63.2% of the supply current.

d}  The time required to charge the capacitor in the circuit to

63.2% of the supply voltage.@@

50]  What is the meaning of the term time constant of an RL

circuit?

a}  The time required for the current in the circuit to build up

to 36.8% of  the maximum value.

b}  The time required for the voltage in the circuit to build up

to 63.2% of  the maximum value.

c}  The time required for the current in the circuit to build up

to 63.2% of  the maximum value.@@

d}  The time required for the voltage in the circuit to build up

to 36.8% of  the maximum value.

51]  What is the term for the time required for the capacitor

in an RC circuit to be charged to 63.2% of the supply voltage?

a}  An exponential rate of one.

b}  One time constant.@@

c}  One exponential period.

d}  A time factor of one.

52]  What is the term for the time required for the current in

an RL circuit to build up to 63.2% of  the maximum value?

a}  One time constant.@@

b}  An exponential period of one.

c}  A time factor of one.

d}  One exponential rate.

53]  What is the term for the time it takes for a charged

capacitor in an RC circuit to discharge to 36.8% of its initial

value of stored charge?

a}  One discharge period.

b}  An exponential discharge rate of one.

c}  A discharge factor of one.

d}  One time constant.@@

54]  What is meant by back EMF?

a}  A current equal to the applied EMF.

b}  An opposing EMF equal to R times C (RC) percent of the

applied EMF.

c}  A current that opposes the applied EMF.

d}  A voltage that opposes the applied EMF.@@

55]  After two time constants, the capacitor in an RC circuit

is charged to what percentage of the supply voltage?

a}  36.8%.

b}  63.2%.

c}  86.5%.@@

d}  95%.

56]  After two time constants, the capacitor in an RC circuit is

discharged to what percentage of the starting voltage?

a}  86.5%.

b}  63.2%.

c}  36.8%.

d}  13.5%.@@

57]  What is the time constant of a circuit having a

100-microfarad capacitor and a 470-kilohm resistor in series?

a}  4700 seconds.

b}  470 seconds.

c}  47 seconds.@@

d}  0.47 seconds.

58]  What is the time constant of a circuit having a

220-microfarad capacitor and a 1-megohm resistor in parallel?

a}  220 seconds.@@

b}  22 seconds.

c}  2.2 seconds.

d}  0.22 seconds.

59]  What is the time constant of a circuit having two

100-microfarad capacitors and two 470-kilohm resistors all in

series?

a}  470 seconds.

b}  47 seconds.@@

c}  4.7 seconds.

d}  0.47 seconds.

60]  What is the time constant of a circuit having two

100-microfarad capacitors and two 470-kilohm resistors all in

parallel?

a}  470 seconds.

b}  47 seconds.@@

c}  4.7 seconds.

d}  0.47 seconds.

61]  What is the time constant of a circuit having two

220-microfarad capacitors and two 1-megohm resistors all in

series?

a}  55 seconds.

b}  110 seconds.

c}  220 seconds.@@

d}  440 seconds.

62]  What is the time constant of a circuit having two

220-microfarad capacitors and two 1-megohm resistors all in

parallel?

a}  22 seconds.

b}  44 seconds.

c}  220 seconds.@@

d}  440 seconds.

63]  What is the time constant of a circuit having one

100-microfarad capacitor, one 220-microfarad capacitor, one

470-kilohm resistor and one 1-megohm resistor all in series?

a}  68.8 seconds.

b}  101.1 seconds.@@

c}  220.0 seconds.

d}  470.0 seconds.

64]  What is the time constant of a circuit having a

470-microfarad capacitor and a 1-megohm resistor in parallel?

a}  0.47 seconds.

b}  47 seconds.

c}  220 seconds.

d}  470 seconds.@@

65]  What is the time constant of a circuit having a

470-microfarad capacitor and a 470-kilohm resistor in series?

a}  221 seconds.@@

b}  221,000 seconds.

c}  470 seconds.

d}  470,000 seconds.

66]  What is the time constant of a circuit having a

220-microfarad capacitor and a 470-kilohm resistor in series?

a}  103 seconds.@@

b}  220 seconds.

c}  470 seconds.

d}  470,000 seconds.

67]  How long does it take for an initial charge of 20 V DC to

decrease to 7.36 V DC in a 0.01-microfarad capacitor when a

2-megohm resistor is connected across it?

a}  12.64 seconds.

b}  0.02 seconds.@@

c}  1 second.

d}  7.98 seconds.

68]  How long does it take for an initial charge of 20 V DC to

decrease to 2.71 V DC in a 0.01-microfarad capacitor when a

2-megohm resistor is connected across it?

a}  0.04 seconds.@@

b}  0.02 seconds.

c}  7.36 seconds.

d}  12.64 seconds.

69]  How long does it take for an initial charge of 20 V DC to

decrease to 1 V DC in a 0.01-microfarad capacitor when a 2-megohm

resistor is connected across it?

a}  0.01 seconds.

b}  0.02 seconds.

c}  0.04 seconds.

d}  0.06 seconds.@@

70]  How long does it take for an initial charge of 20 V DC to

decrease to 0.37 V DC in a 0.01-microfarad capacitor when a

2-megohm resistor is connected across it?

a}  0.08 seconds.@@

b}  0.6 seconds.

c}  0.4 seconds.

d}  0.2 seconds.

71]  How long does it take for an initial charge of 20 V DC to

decrease to 0.13 V DC in a 0.01-microfarad capacitor when a

2-megohm resistor is connected across it?

a}  0.06 seconds.

b}  0.08 seconds.

c}  0.1 seconds.@@

d}  1.2 seconds.

72]  How long does it take for an initial charge of 800 V DC to

decrease to 294 V DC in a 450-microfarad capacitor when a

1-megohm resistor is connected across it?

a}  80 seconds.

b}  294 seconds.

c}  368 seconds.

d}  450 seconds.@@

73]  How long does it take for an initial charge of 800 V DC to

decrease to 108 V DC in a 450-microfarad capacitor when a

1-megohm resistor is connected across it?

a}  225 seconds.

b}  294 seconds.

c}  450 seconds.

d}  900 seconds.@@

74]  How long does it take for an initial charge of 800 V DC to

decrease to 39.9 V DC in a 450-microfarad capacitor when a

1-megohm resistor is connected across it?

a}  1,350 seconds.@@

b}  900 seconds.

c}  450 seconds.

d}  225 seconds.

75]  How long does it take for an initial charge of 800 V DC to

decrease to 40.2 V DC in a 450-microfarad capacitor when a

1-megohm resistor is connected across it?

a}  Approximately 225 seconds.

b}  Approximately 450 seconds.

c}  Approximately 900 seconds.

d}  Approximately 1,350 seconds.@@

76]  How long does it take for an initial charge of 800 V DC to

decrease to 14.8 V DC in a 450-microfarad capacitor when a

1-megohm resistor is connected across it?

a}  Approximately 900 seconds.

b}  Approximately 1,350 seconds.

c}  Approximately 1,804 seconds.@@

d}  Approximately 2,000 seconds.

77]  What is the impedance of a network composed of a

0.1-microhenry inductor in series with a 20-ohm resistor, at 30

MHz?  (Specify your answer in rectangular coordinates.)

a}  20 + j19.@@

b}  20 - j19.

c}  19 + j20.

d}  19 - j20.

78]  What is the impedance of a network composed of a

0.1-microhenry inductor in series with a 30-ohm resistor, at 5

MHz?  (Specify your answer in rectangular coordinates.)

a}  30 - j3.

b}  30 + j3.@@

c}  3 + j30.

d}  3 - j30.

79]  What is the impedance of a network composed of a

10-microhenry inductor in series with a 40-ohm resistor, at 500

MHz?  (Specify your answer in rectangular coordinates.)

a}  40 + j31400.@@

b}  40 - j31400.

c}  31400 + j40.

d}  31400 - j40.

80]  What is the impedance of a network composed of a

0.001-microfarad capacitor in series with a 400-ohm resistor, at

500 kHz?  (Specify your answer in rectangular coordinates.)

a}  400 - j318.@@

b}  318 - j400.

c}  400 + j318.

d}  318 + j400.

81]  What is the impedance of a network composed of a

100-picofarad capacitor in parallel with a 4000-ohm resistor, at

500 kHz? (Specify your answer in polar coordinates.)

a}  2490 ohms, /51.5 degrees.

b}  4000 ohms, /38.5 degrees.

c}  5112 ohms, / -38.5 degrees.

d}  2490 ohms, /-51.5 degrees.@@

82]  What is the impedance of a network composed of a

100-ohm-reactance inductor in series with a 100-ohm resistor? 

(Specify your answer in polar coordinates.)

a}  121 ohms,  / 35 degrees.

b}  141 ohms,  / 45 degrees.@@

c}  161 ohms,  / 55 degrees.

d}  181 ohms,  / 65 degrees.

83]  A nickel-cadmium cell has an operating voltage of about:

a}  1.25 volts.@@

b}  1.4 volts.

c}  1.5 volts.

d}  2.1 volts.

84]  What is the impedance of a network composed of a

400-ohm-reactance capacitor in series with a 300-ohm resistor?

(Specify your answer in polar coordinates.)

a}  240 ohms,  / 36.9 degrees.

b}  240 ohms,  / -36.9 degrees.

c}  500 ohms,  / 53.1 degrees.

d}  500 ohms,  / -53.1 degrees.@@

85]  What is the impedance of a network composed of a

300-ohm-reactance capacitor, a 600-ohm-reactance inductor, and a

400-ohm resistor, all connected in series? (Specify your answer

in polar coordinates.)

a}  500 ohms,  / 37 degrees.@@

b}  400 ohms,  / 27 degrees.

c}  300 ohms,  / 17 degrees.

d}  200 ohms,  / 10 degrees.

86]  What is the impedance of a network composed of a

400-ohm-reactance inductor in parallel with a 300-ohm resistor?

(Specify your answer in polar coordinates.)

a}  240 ohms,  / 36.9 degrees.@@

b}  240 ohms,  / -36.9 degrees.

c}  500 ohms,  / 53.1 degrees.

d}  500 ohms,  / -53.1 degrees.

87]  What is the impedance of a network composed of a

1.0-millihenry inductor in series with a 200-ohm resistor, at 30

kHz?  (Specify your answer in rectangular coordinates.)

a}  200 - j188.

b}  200 + j188.@@

c}  188 + j200.

d}  188 - j200.

88]  What is the impedance of a network composed of a

0.01-microfarad capacitor in parallel with a 300-ohm resistor, at

50 kHz?  (Specify your answer in rectangular coordinates.)

a}  150 - j159.

b}  150 + j159.

c}  159 + j150.

d}  159 - j150.@@

89]  Which of the following components is used in a power

supply circuit to allow filter capacitors to discharge when power

is turned off and aids in holding the voltage output more

constant?

a}  Bleeder resistor.@@

b}  Multiplier resistor.

c}  Surge resistor.

d}  Rectifying diodes.

90]  A 1 watt, 10 volt zener diode with the following

characteristics: I min. = 5 mA, I max. = 95 mA, and Z = 8 ohms ;

is to be used as part of a voltage regulator. Approximately what

size current limiting resistor would set it's bias to the

midpoint of it's operating range?

a}  100 ohms.

b}  200 ohms.@@

c}  1 kilohms.

d}  2 kilohms.

91]  A 1 watt, 10 volt zener diode with the following

characteristics: I min. = 5 mA, I max. = 480 mA, and Z = 3 ohms;

is to be used as part of a voltage regulator. Approximately what

size current limiting resistor would set it's bias to the

midpoint of it's operating range?

a}  40 ohms.@@

b}  100 ohms.

c}  400 ohms.

d}  1 kilohms.

92]  A crowbar circuit is often added to a power supply to:

a}  Prevent the circuit protective devices from being damaged.

b}  Aide the filter section by increasing voltage regulation.

c}  Protect the power supply by allowing the load to have as

much current as it needs.

d}  Protect the load by activating circuit protective devices.@@

93]  Given a power supply with a no load voltage of 12 volts

and a full load voltage of 10 volts, what is the percentage of

voltage regulation?

a}  17 %.

b}  20 %.@@

c}  80 %.

d}  83 %.

94]  Given a power supply with a full load voltage of 200

volts and a regulation of 25%, what is the no load voltage?.

a}  150 volts.

b}  160 volts.

c}  240 volts.

d}  250 volts.@@

95]  Given a power supply with a no load voltage of 200 volts

and a regulation of 25 %, what is the full load voltage.

a}  150 volts.

b}  160 volts.@@

c}  240 volts.

d}  250 volts.

96]  A 50 microampere meter movement has an internal

resistance of 2 kilohms. What applied voltage is required to

indicate half-scale deflection?

a}  0.01 Volts.

b}  0.10 Volts.

c}  0.005 Volts.

d}  0.05 Volts.@@

97]  The expression 'voltage regulation' as it applies to a

shunt-wound DC generator operating at a constant frequency refers

to:

a}  Voltage output efficiency.

b}  Voltage in the secondary compared to the primary.

c}  Voltage fluctuations from load to no-load.@@

d}  Rotor winding voltage ratio.

98]  When an emergency transmitter uses 325 watts and a

receiver uses 50 watts, how many hours can a 12.6 volt, 55

ampere-hour battery supply full power to both units?

a}  6 hours.

b}  3 hours.

c}  1.8 hours.@@

d}  1.2 hours.

99]  The expression "voltage regulation" as it applies to a

generator operating at a constant frequency refers to:

a}  Full load to no load.@@

b}  Limited load to peak load.

c}  Source input supply frequency.

d}  Field frequency.

100]  The output of a separately excited AC generator running

at a constant speed can be controlled by:

a}  Armature.

b}  Brushes.

c}  Field current.@@

d}  Exciter.

101]  A transformer used to step up its input voltage must

have:

a}  More turns of wire on its primary than on its secondary.

b}  More turns of wire on its secondary than on its primary.@@

c}  Equal number of primary and secondary turns of wire.

d}  None of the above statements are correct.

102]  A transformer used to step down its input voltage must

have:

a}  More turns of wire on its primary than on its secondary.@@

b}  More turns of wire on its secondary than on its primary.

c}  Equal number of primary and secondary turns of wire.

d}  None of the above statements are correct.

103]  A 12.6 volt, 8 ampere-hour battery is supplying power to

a receiver that uses 50 watts and a radar system that uses 300

watts.  How long will the battery last?

a}  100.8 hours.

b}  27.7 hours.

c}  1 hour.

d}  17 minutes or 0.3 hours.@@

104]  What is the total voltage when 12 Nickel-Cadmium

batteries are connected in series?

a}  12 volts.

b}  12.6 volts.

c}  15 volts.@@

d}  72 volts.

105]  A ship radar unit uses 315 watts and a radio uses 50

watts.  If the  equipment is connected to a 50 ampere-hour

battery rated at 12.6 volts, how long will the battery last?

a}  28.97 hours.

b}  29 minutes.

c}  1 hour 43 minutes.@@

d}  10 hours 50 minutes.

106]  The turns ratio of a transformer is 1 : 20. When a 120

volt ac source is connected to its primary winding, the secondary

voltage is:

a}  120 Volts.

b}  1200 Volts.

c}  600 Volts.

d}  2400 Volts.@@

107]  There is an improper impedance match between a 30 watt

transmitter and the antenna and 5 watts is reflected. How much

power is actually radiated?

a}  35 watts.

b}  30 watts.

c}  25 watts.@@

d}  20 watts.

108]  How long will a 12.6 volt, 50 ampere-hour battery last if

it supplies power to an emergency transmitter rated at 531 watts

of plate input power and other emergency equipment with a

combined power rating of 530 watts?

a}  6 hours.

b}  4 hours.

c}  1 hour.

d}  35 minutes.@@

109]  A 12.6 volt, 55 ampere-hour battery is connected to a

radar unit rated at 325 watts and a receiver that uses 20 watts. 

How long will radar unit and receiver be able to draw full power

from the battery?

a}  6 hours.

b}  4 hours.

c}  2.3 hours.

d}  2 hours.@@

110]  A power transformer has a 120 volt primary winding and

a 24 volt secondary winding. What is its turns ratio (referenced secondary to primary)?

a}  10 : 1.

b}  1 : 10.

c}  5 : 1.

d}  1 : 5.@@

111]  A 6 volt battery with 1.2 ohms internal resistance is

connected across two 3 watt bulbs.  What is the current flow?

a}  .57 amps.

b}  .83 amps.@@

c}  1.0 amps.

d}  6.0 amps.

112]  A power transformer has a primary winding of 200 turns

of #24 wire and a secondary winding consisting of 500 turns of

the same size wire. When 20 volts is applied to the primary

winding, the expected secondary voltage is:

a}  500 Volts.

b}  25 Volts.

c}  10 Volts.

d}  50 Volts.@@

113]  The power input to a 52 ohm transmission line is 1,872

watts.  The current flowing through the line is:

a}  6 amps.@@

b}  144 amps.

c}  0.06 amps.

d}  28.7 amps.

114]  If a marine radiotelephone receiver uses 75 watts of power

and a transmitter uses 325 watts, how long can they both operate

before discharging a 50 ampere-hour 12 volt battery?

a}  40 minutes.

b}  1 hour.

c}  1 1/2 hours.@@

d}  6 hours.

115]  A power transformer has a single primary winding and

three secondary windings producing 5.0 volts, 12.6 volts, and 150

volts. Which of the three secondary windings will have the

highest measured DC resistance.

a}  The 12.6 volt winding.

b}  The 5.0 volt winding.

c}  The 150 volt winding.@@

d}  All will have equal resistance values.

116]  Which of the following list is correct for listing

common materials in order of descending conductivity:

a}  Silver, copper, aluminum, iron, and lead.@@

b}  Lead, iron, silver, aluminum, and copper.

c}  Iron, silver, aluminum, copper, and silver.

d}  Silver, aluminum, iron, lead, and copper.

117]  Under what condition may gas be a good conductor?

a}  When placed in an isotropic radiator.

b}  When subjected to a vacuum.

c}  When ionized.@@

d}  When placed in a Leclanche' cell.

118]  Ship's power is generated 3-phase, ungrounded. On a

delta-wound transformer with 120 Vac line-to-line secondary, the

voltmeter reading from line to ground is:

a}  Approximately 67 Vac for a normal balanced system with no

faults.

b}  0 Vac for a system with that phase faulted to ground.

c}  120 Vac when another phase is faulted to ground.

d}  None of these.@@

119]  The product of the number of turns and the current in

amperes used to describe relative magnitude is:

a}  Ampere turns.@@

b}  Joules per second.

c}  Push-pull convergence.

d}  Dissipation collection.

120]  The factor by which the product of volts and amperes

must be multiplied to obtain true power is:

a}  Apparent power.

b}  Power factor.@@

c}  Phase angle.

d}  Power angle.

121]  Halving the cross-sectional area of a conductor will:

a}  Not affect the resistance.

b}  Quarter the resistance.

c}  Half the resistance.

d}  Double the resistance.@@

122]  If a resistance to which a constant voltage is applied

is halved, what power dissipation will result?

a}  Doubled.@@

b}  Halved.

c}  Quadrupled.

d}  Stay the same.

123]  The effective value of an RF current and the heating

value of the current are:

a}  Effective value divided by two equals the heating value.

b}  Effective value multiplied by two equals the heating value.

c}  The sum of the value of the divided parts multiplied by two

equals.

d}  The same.@@

124]  746 watts, roughly 3/4 kilowatt corresponding to the

lifting of 550 pounds at the rate of one foot per second is:

a}  Quarter of a horsepower.

b}  Half of a horsepower.

c}  3/4 of a horsepower.

d}  One horsepower.@@

125]  Assuming a power source to have a fixed value of

internal impedance, maximum power will be transferred to the load

when:

a}  The load impedance equals the internal impedance of the

source.@@

b}  The load impedance is greater than the source impedance.

c}  The load impedance is less than the source impedance.

d}  The fixed values of internal impedance is not relative to the

power source.

126]  What is the conductance (G) of a circuit if 6 amperes

of current flows when 12 Vdc is applied?

a}  0.25 siemens(mho).

b}  0.50 siemens(mho).@@

c}  1.00 siemens(mho).

d}  1.25 siemens(mho).

127]  If the voltage to a circuit is doubled and the

resistance is tripled, what will be the final current?

a}  1/3 the original current.

b}  2/3 the original current.@@

c}  1 1/3 the original current.

d}  Double the original current.

128]  A relay coil has 500 ohms resistance, and operates on

125 mA. What value of resistance should be connected in series

with it to operate from 110 Vdc?

a}  150 ohms.

b}  220 ohms.

c}  380 ohms.@@

d}  470 ohms.

129]  How many capacitors of 400 volts and 2.0 microfarads each

would be necessary to obtain a combination rated at 1600 volts

and 1.5 microfarads?

a}  10.

b}  12.@@

c}  14.

d}  16.

130]  The total inductance of two coils in parallel without

any mutual coupling is:

a}  Equal to the product of the two inductances divided by their

sum.@@

b}  Equal to the sum of the individual inductances.

c}  Equal to zero.

d}  Equal to the sum of the individual inductances divided by

their product.

131]  Permeability is:

a}  The magnetic field created by a conductor wound on a

laminated core and carrying current.

b}  The ratio of magnetic flux density in a substance to the

magnetizing force that produces it.@@

c}  Polarized molecular alignment in a ferromagnetic material

while under the influence of a magnetizing force.

d}  None of these.

132]  What is the total impedance of a series AC circuit

having a resistance of 6 ohms, an inductive reactance of 17 ohms,

and zero capacitive reactance?

a}  6.6 ohms.

b}  11 ohms.

c}  18 ohms.@@

d}  23 ohms.

133]  The opposition to the creation of magnetic lines of

force in a magnetic circuit is known as:

a}  Eddy currents.

b}  Hysterisis.

c}  Permeability.

d}  Reluctance.@@

134]  Why is a center tap usually provided for vacuum tube

plate and grid return circuits when an AC filament supply is

used?

a}  To prevent hum voltage from modulating the normal signals.@@

b}  To allow more filament current.

c}  All of these.

d}  None of these.

135]  Given the following vacuum tube constants: Gp = 1000V,

Ip = 150 mA, Ig = 10 mA, and grid leak = 5000 ohms; What would

be the grid bias voltage?

a}  25 V.

b}  50 V.@@

c}  100 V.

d}  None of these.

136]  A special type of power supply filter choke whose

inductance is inversely proportional to the amount of current

flowing through it is a:

a}  AF choke.

b}  RF choke.

c}  Smoothing choke.

d}  Swinging choke.@@

137]  What turn ratio does a transformer need to match a

source impedance of 500 ohms to a load of 10 ohms.

a}  7.1 to 1.@@

b}  14.2 to 1.

c}  50 to 1.

d}  None of these.

138]  What is the DC plate voltage of a resistance-coupled

amplifier stage with a plate-supply voltage of 260 V, a plate

current of 1 mA, and a plate load resistance of 100 kilohms.

a}  60 volts.

b}  100 volts.

c}  160 volts.@@

d}  220 volts.

139]  The average fully charged voltage of an Edison storage

cell is:

a}  1 volt.

b}  1.2 volts.@@

c}  1.5 volts.

d}  2 volts.

140]  The average fully charged voltage of a lead-acid

storage cell is:

a}  1 volt.

b}  1.2 volts.

c}  1.56 volts.

d}  2.06 volts.@@

141]  A battery with a terminal voltage of 12.5 volts is to

be trickle-charged at a 0.5 A rate. What resistance should be

connected in series with the battery to charge it from a 110 Vdc

line?

a}  95 ohms.

b}  195 ohms.@@

c}  300 ohms.

d}  None of these.

142]  A discharged storage cell of 3 cells has an

open-circuit voltage of 1.8 volts per cell and an internal

resistance of 0.1 ohms per cell. What voltage is needed to give

an initial charging rate of 10 A?

a}  8.4 volts.@@

b}  10 volts.

c}  12.5 volts.

d}  15 volts.

143]  What capacity in amperes does a storage battery need to

be in order to operate a 50 watt transmitter for 6 hours? Assume

a continuous transmitter load of 70% of the key-locked demand of

40 A, and an emergency light load of 1.5 A?

a}  100 ampere-hours.

b}  177 ampere-hours.@@

c}  249 ampere-hours.

d}  None of these.

144]  What current will flow in a 6 volt storage battery with

an internal resistance of 0.01 ohms, when a 3 watt, 6 volt lamp

is connected?

a}  0.4885 amps.

b}  0.4995 amps.@@

c}  0.5566 amps.

d}  0.5795 amps.

145]  What is the ratio of the output frequency to the input

frequency of a single-phase full-wave rectifier?

a}  1 : 1.

b}  1 : 2.

c}  2 : 1.@@

d}  None of these.

146]  A capacitor is sometimes placed in series with the

primary of a power transformer to:

a}  Improve the power factor.@@

b}  Improve output voltage regulation.

c}  To rectify the primary windings.

d}  None of these.

147]  What is the maximum allowable secondary voltage of a

center-tapped transformer used in a full-wave rectifier with

tubes having a peak inverse voltage rating of 10,000 volts?

a}  5,000 volts.

b}  7,070 volts.@@

c}  10,000 volts.

d}  14,140 volts.

148]  A 3 horsepower, 100 Vdc motor is 85% efficient when

developing its rated output. What is the current?

a}  8.545 amps.

b}  20.345 amps.

c}  26.300 amps.@@

d}  25.000 amps.

149]  What is the line current of a 7 horsepower motor

operating on 120 volts at full load, a power factor of 0.8, and

95% efficient?

a}  4.72 amps.

b}  13.03 amps.

c}  56 amps.

d}  57.2 amps.@@

150]  The second harmonic of a 380 kHz frequency is:

a} 2.

b}  190 kHz.

c}  760 kHz.@@

d}  144.4 GHz.

151]  In a self-biased RF amplifier stage: plate voltage =

1250 volts, plate current = 150 mA, grid current = 15 mA, and

grid-leak resistance = 4000 ohms. What is the operating grid bias

voltage?

a}  30 volts.

b}  60 volts.@@

c}  187.5 volts.

d}  540 volts.

152]  What would be the dB change in field intensity at a

given distance if the transmitter output power is doubled?

a}  1.5 dB.@@

b}  6 dB.

c}  2 dB.

d}  3 dB.

153]  If a field strength is 100 microvolts per meter at 100

miles, what is the field strength at 200 miles?

a}  10 microvolts.

b}  25 microvolts.

c}  50 microvolts.@@

d}  150 microvolts.

154]  What is the purpose of a multiplier resistor used with

a voltmeter?

a}  A multiplier resistor is not used with a voltmeter.

b}  It is used to increase the voltage indicating range of the

voltmeter.@@

c}  It is used to decrease the voltage indicating range of the

voltmeter.

d}  It is used to increase the current indicating range of an

ammeter not a voltmeter.

155]  What is the purpose of a shunt resistor used with an

ammeter?

a}  A shunt resistor is not used with an ammeter.

b}  It is used to increase the ampere indicating range of the

ammeter.@@

c}  It is used to decrease the ampere indicating range of the

ammeter.

d}  It is used to increase the voltage indicating range of the

voltmeter not the ammeter.

156]  The product of the readings of an ac voltmeter and ac

ammeter is called:

a}  Apparent power.@@

b}  True power.

c}  Power factor.

d}  Current power.

157]  An ac ammeter indicates:

a}  Effective (TRM) values of current.

b}  Effective (RMS) values of current.@@

c}  Peak values of current.

d}  Average values of current.

158]  How may the range of a thermocouple ammeter be

increased?

a}  By using a current transformer.

b}  By using a capacitor shunt.

c}  By using a current transformer and a capacitor shunt.@@

d}  By using a resistor shunt.

159]  By what factor must the voltage of an ac circuit, as

indicated on the scale of an ac voltmeter, be multiplied to

obtain the average voltage value?

a}  0.707.

b}  0.9.@@

c}  1.414.

d}  3.14.

160]  By what factor must the voltage of an ac circuit, as

indicated on the scale of an ac voltmeter, be multiplied to

obtain the peak voltage value?

a}  0.707.

b}  0.9.

c}  1.414.@@

d}  3.14.

161]  What is the energy consumed by a radio receiver drawing

50 watts of power for 10 hours?

a}  500 joules.

b}  30000 joules.

c}  1800000 joules.@@

d}  30000 Ws.

162]  What is the maximum rated current-carrying capacity of

a resistor marked "2000 ohms, 200 watts"?

a}  .316 amps.@@

b}  3.16 amps.

c}  10 amps.

d}  100 amps.

163]  A radio receiver rated at 50 watts draws 1.5 amps from

the line. The effective resistance is:

a}  8.66 ohms.

b}  22.2 ohms.@@

c}  33.3 ohms.

d}  1.11 kilohms.

164]  What is the maximum voltage that may be connected

across a 20 watt, 2000 ohm resistor?

a}  10 volts.

b}  100 volts.

c}  200 volts.@@

d}  10,000 volts.

165]  What is the resistance of a 60 watt, 117 volt lamp?

a}  1.95 ohms.

b}  2.76 ohms.

c}  30.8 ohms.

d}  228 ohms.@@

166]  How much energy is used in a week by a 117 volt clock

having an internal resistance of 5000 ohms?

a}  19.2 watt-hours.

b}  134 watt-hours.

c}  460 watt-hours.@@

d}  27.6 kilowatt-hours.

167]  If.8 coulombs pass a point in a circuit in.8 seconds,

what is the average current value?

a}  1 ampere.@@

b}  .640 amperes.

c}  1.28 amperes.

d}  .414 amperes.

168]  How much power is developed when 117 volts forces 11.7

coulombs through a point in a circuit in 1.17 seconds?

a}  8.55 watts.

b}  11.7 watts.

c}  1.17 k watts.@@

d}  1.6 kilowatts.

169]  A 20 ohm, a 30 ohm, and an unknown-value resistor are

connected in series across a 140 volt source with.5 amps flowing

through the circuit. What is the unknown resistor's size?

a}  40 ohms.

b}  90 ohms.

c}  115 ohms.

d}  230 ohms.@@

170]  A 12 volt automotive battery with an internal

resistance of.2 ohms is connected to a 2 ohm headlight lamp.

What is the amount of current passing through the lamp?

a}  1.2 amperes.

b}  5.45 amperes.@@

c}  6 amperes.

d}  None of these.

171]  What is the conductance of circuit having three 300 ohm

and two 200 ohm resistors connected in parallel?

a}  20 mS.@@

b}  50 ohms.

c}  8.33 mS.

d}  120 ohms.

172]  A 500 ohm, 2 watt resistor and a 1500 ohm, 1 watt

resistor are connected in parallel. What is the maximum voltage

that can be applied across the parallel circuit without exceeding

wattage ratings?

a}  22.4 volts.

b}  31.6 volts.@@ 

c}  38.7 volts.

d}  875 volts.

173]  A 20 ohm and 30 ohm resistor form a parallel circuit

connected to a 12 volt source with an internal resistance of.2

ohms. Which of the following correctly represents Kirchoff's

voltage laws for the circuit in question assuming A is the current through the 30 ohm resistor

and B is the current through the 20 ohm resistor?

a}  12-.2A-20A-30B=0.

b}  12-.2A-20B=0.

c}  12-.2A-30A=0.

d}  12-.2A-20B=0 and 12-.2A-30A=0.@@

174]  If a complex circuit is reduced to an equivalent

circuit consisting of a single voltage source in series with a

single resistor, this is an example of:

a}  Norton's theorem.

b}  Thevenin's theorem.@@

c}  Ohm's law.

d}  Kirchoff's law.

175]  If a complex circuit is reduced to an equivalent

circuit consisting of a single current source in parallel with a

single resistor, this is an example of:

a}  Norton's theorem.@@

b}  Thevenin's theorem.

c}  Ohm's law.

d}  Kirchoff's law.

176]  If a 20 ohm resistor, a 30 ohm resistor, and a 12 volt

source with an internal resistance of 2 ohms are connected in a

parallel circuit arrangement, how much current will flow from the

source?

a}  0.240 amperes.

b}  0.857 amperes.@@

c}  0.750 amperes.

d}  1.000 amperes.

177]  If a current flowing through a coil produces 200 lines

of force in the core of the coil it can be said that the core

has:

a}  Flux of 14.14 lines.

b}  Flux of 100 lines.

c}  200 gauss.

d}  200 maxwells.@@

178]  If the core of a coil is 2 centimeters squared and has

200 lines of force in the core, it can be said that the core has:

a}  Flux of 100.

b}  Flux of 400.

c}  100 gauss.@@

d}  100 maxwells.

179]  If a 50 turn coil has 2 amperes of current flowing

through it, one can say it has:

a}  79.6 gilberts.@@

b}  100 flux.

c}  100 gauss.

d}  79.6 oersted.

180]  If a 50 turn coil has 2 amperes of current flowing

through it and a core length of 2 inches, one can say it has:

a}  24.75 gilberts.

b}  24.75 flux.

c}  24.75 gauss.

d}  24.75 oersted.@@

181]  In comparing an electric circuit with a magnetic

circuit, volts is similar to ____, resistance is similar to ____,

and  amperes is similar to ____.

a}  Gilberts, reluctance, maxwells.@@

b}  Reluctance, gilberts, maxwells.

c}  Gilberts, maxwells, reluctance.

d}  Maxwell, reluctance, gilberts.

182]  When magnetic lines are cut at a rate of ____ lines per

second, an average EMF of 1 volt is produced.

a}  10,000.

b}  100,000.

c}  10,000,000.

d}  100,000,000.@@

183]  Which of the following would shield a permanent-magnet

field best?

a}  Copper.

b}  Iron.@@

c}  Lead.

d}  Aluminum.

184]  When induced currents produce expanding magnetic fields

around conductors in a direction that opposes the original

magnetic field, this is known as:

a}  Gilbert's law.

b}  Lenz's law.@@

c}  Maxwells' law.

d}  Norton's law.

185]  At 240 degrees, what is the amplitude of sine-wave having a peak value of 5 volts?

a}  -4.3 volts.@@

b}  -2.5 volts.

c}  +2.5 volts.

d}  +4.3 volts.

186]  At 150 degrees, what is the amplitude of a sine-wave having a peak value of 5 volts?

a}  -4.3 volts.

b}  -2.5 volts.

c}  +2.5 volts.@@

d}  +4.3 volts.

187]  At pi/3 radius, what is the amplitude of a sine-wave having a peak value of 5 volts?

a}  -4.3 volts.

b}  -2.5 volts.

c}  +2.5 volts.

d}  +4.3 volts.@@

188]  If 4 amperes of current is flowing at 60 degrees, how

much will flow at 150 degrees?

a}  2.0 amperes.

b}  2.3 amperes.@@

c}  3.5 amperes.

d}  4.0 amperes.

189]  If 4 amperes of current is flowing at 30 degrees, how

much will flow at 120 degrees?

a}  2.3 amperes.

b}  4.0 amperes.

c}  6.9 amperes.@@

d}  8.0 amperes.

190]  The frequency that is 2 octaves higher than 1000 Hz is:

a}  2000 Hz.

b}  3000 Hz.

c}  4000 Hz.@@

d}  5000 Hz.

191]  Which of  the following would be considered a

transducer?

a}  Light emitting diode.

b}  Vacuum tube filament.

c}  Speaker.

d}  Microphone.@@

192]  What is the inductance in microhenries of a coil having

a diameter of 1/2 inch, a length of 1 inch, and 200 turns?

a}  25 microhenries.

b}  204 microhenries.@@

c}  305 microhenries.

d}  503 microhenries.

193]  If a 10 henry coil has 50 mA of current flowing through

it, how much energy is stored in the magnetic field?

a}  0.0125 Joules.@@

b}  12.5 Joules.

c}  0.500 Joules.

d}  500 Joules.

194]  If two coils are close enough to have a mutual

inductance of.2 H and the coils have inductances of 2 H and 8 H,

what is the coefficient of coupling?

a}  2.5 %.

b}  5.0 %.@@

c}  10 %.

d}  25 %.

195]  If a power transformer has a primary voltage of 120

Vac, a secondary voltage of  12 volts, and an efficiency of 95 %

when delivering 2 amperes of secondary current, what is the value

of primary current?

a}  190 milliamperes.

b}  200 milliamperes.

c}  211 milliamperes.@@

d}  2 amperes.

196]  What is the capacitance of a capacitor with individual

plate area of 2 square inches each, an air dielectric, and

spacing between the two parallel plates of.01 inches?

a}  45 picofarads.@@

b}  45 microfarads.

c}  200 picofarads.

d}  200 microfarads.

197]  What is the capacitance of a capacitor with individual

plate area of 1 square inch each, an air dielectric, and spacing

between the two parallel plates of.01 inches?

a}  2.25 picofarads.

b}  22.5 picofarads.@@

c}  2.25 microfarads.

d}  22.5 microfarads.

198]  Which of the following materials has a dielectric

strength of approximately 80 volts?

a}  Air.@@

b}  Bakelite.

c}  Glass.

d}  Mica.

199]  The electron difference between the plates of a 5

microfarad capacitor connected to 10 Vdc will be:

a}  0.000005 coulombs.

b}  0.00005  coulombs.@@

c}  31.2 Terra electrons.

d}  3.12 Terra electrons.

200]  If a series circuit consist of an inductor with an

inductive reactance of 57.7 ohms and a resistance of 100 ohms,

the phase angle between voltage and current will be

approximately:

a}  30 degrees.@@

b}  35 degrees.

c}  55 degrees.

d}  60 degrees.

201]  If a series circuit consist of an inductor with an

inductive reactance of 100 ohms and a resistance of 57.7 ohms,

the phase angle between voltage and current will be

approximately:

a}  30 degrees.

b}  35 degrees.

c}  55 degrees.

d}  60 degrees.@@

202]  Approximately what capacitance value is needed to

resonate a 2.5 millihenry coil to 2.146 MHz?

a}  2.2 picofarads.@@

b}  2.2 microfarads.

c}  87 picofarads.

d}  87 microfarads.

Subelement 3E -- Circuit components.

1]  Structurally, what are the two main categories of

semiconductor diodes?

a}  Junction and point contact.@@

b}  Electrolytic and junction.

c}  Electrolytic and point contact.

d}  Vacuum and point contact.

2]  What are the two primary classifications of Zener diodes?

a}  Hot carrier and tunnel.

b}  Varactor and rectifying.

c}  Voltage regulator and voltage reference.@@

d}  Forward and reversed biased.

3]  What is the principal characteristic of a Zener diode?

a}  A constant current under conditions of varying voltage.

b}  A constant voltage under conditions of varying current.@@

c}  A negative resistance region.

d}  An internal capacitance that varies with the applied voltage.

4]  What is the range of voltage ratings available in Zener

diodes?

a}  2.4 volts to 200 volts.@@

b}  1.2 volts to 7 volts.

c}  3 volts to 2000 volts.

d}  1.2 volts to 5.6 volts.

5]  What is the principal characteristic of a tunnel diode?

a}  A high forward resistance.

b}  A very high PIV(peak inverse voltage).

c}  A negative resistance region.@@

d}  A high forward current rating.

6]  What special type of diode is capable of both amplification

and oscillation?

a}  Point contact diodes.

b}  Zener diodes.

c}  Tunnel diodes.@@

d}  Junction diodes.

7]  What type of semiconductor diode varies its internal

capacitance as the voltage applied to its terminals varies?

a}  A varactor diode.@@

b}  A tunnel diode.

c}  A silicon-controlled rectifier.

d}  A Zener diode.

8]  What is the principal characteristic of a varactor diode?

a}  It has a constant voltage under conditions of varying current.

b}  Its internal capacitance varies with the applied voltage.@@

c}  It has a negative resistance region.

d}  It has a very high PIV(peak inverse voltage).

9]  What is a common use of a varactor diode?

a}  As a constant current source.

b}  As a constant voltage source.

c}  As a voltage controlled inductance.

d}  As a voltage controlled capacitance.@@

10]  What is a common use of a hot-carrier diode?

a}  As balanced inputs in SSB generation.

b}  As a variable capacitance in an automatic frequency control

circuit.

c}  As a constant voltage reference in a power supply.

d}  As VHF and UHF mixers and detectors.@@

11]  What limits the maximum forward current in a junction

diode?

a}  The peak inverse voltage(PIV).

b}  The junction temperature.@@

c}  The forward voltage.

d}  The back EMF.

12]  How are junction diodes rated?

a}  Maximum forward current and capacitance.

b}  Maximum reverse current and PIV(peak inverse voltage).

c}  Maximum reverse current and capacitance.

d}  Maximum forward current and PIV(peak inverse voltage).@@

13]  What is a common use for point contact diodes?

a}  As a constant current source.

b}  As a constant voltage source.

c}  As an RF detector.@@

d}  As a high voltage rectifier.

14]  What type of diode is made of a metal whisker touching a

very small semiconductor die?

a}  Zener diode.

b}  Varactor diode.

c}  Junction diode.

d}  Point contact diode.@@

15]  What is one common use for PIN diodes?

a}  As a constant current source.

b}  As a constant voltage source.

c}  As an RF switch.@@

d}  As a high voltage rectifier.

16]  What special type of diode is often used in RF switches,

attenuators, and various types of phase shifting devices?

a}  Tunnel diodes.

b}  Varactor diodes.

c}  PIN diodes.@@

d}  Junction diodes.

17]  What are the three terminals of a bipolar transistor?

a}  Cathode, plate and grid.

b}  Base, collector and emitter.@@

c}  Gate, source and sink.

d}  Input, output and ground.

18]  What is the meaning of the term alpha with regard to

bipolar transistors?

a}  The change of collector current with respect to base current.

b}  The change of base current with respect to collector current.

c}  The change of collector current with respect to emitter

current.@@

d}  The change of collector current with respect to gate current.

19]  What is the term used to express the ratio of change in DC

collector current to a change in emitter current in a bipolar

transistor?

a}  Gamma.

b}  Epsilon.

c}  Alpha.@@

d}  Beta.

20]  What is the meaning of the term beta with regard to

bipolar transistors?

a}  The change of collector current with respect to base

current.@@

b}  The change of base current with respect to emitter current.

c}  The change of collector current with respect to emitter

current.

d}  The change in base current with respect to gate current.

21]  What is the term used to express the ratio of change in

the DC collector current to a change in base current in a bipolar

transistor?

a}  Alpha.

b}  Beta.@@

c}  Gamma.

d}  Delta.

22]  What is the meaning of the term alpha cutoff frequency

with regard to bipolar transistors?

a}  The practical lower frequency limit of a transistor in common

emitter configuration.

b}  The practical upper frequency limit of a transistor in common

base configuration.@@

c}  The practical lower frequency limit of a transistor in common

base configuration.

d}  The practical upper frequency limit of a transistor in common

emitter configuration.

23]  What is the term used to express that frequency at which

the grounded base current gain has decreased to 0.707 of the gain

obtainable at 1 kHz in a bipolar transistor?

a}  Corner frequency.

b}  Alpha cutoff frequency.@@

c}  Beta cutoff frequency.

d}  Alpha rejection frequency.

24]  What is the meaning of the term beta cutoff frequency

with regard to a bipolar transistor?

a}  That frequency at which the grounded base current gain has

decreased to 0.707 of that obtainable at 1 kHz in a transistor.

b}  That frequency at which the grounded emitter current gain has

decreased to 0.707 of that obtainable at 1 kHz in a transistor.@@

c}  That frequency at which the grounded collector current gain

has decreased to 0.707 of that obtainable at 1 kHz in a

transistor.

d}  That frequency at which the grounded gate current gain has

decreased to 0.707 of that obtainable at 1 kHz in a transistor.

25]  What is the meaning of the term transition region with

regard to a transistor?

a}  An area of low charge density around the P-N junction.@@

b}  The area of maximum P-type charge.

c}  The area of maximum N-type charge.

d}  The point where wire leads are connected to the P- or N-type

material.

26]  What does it mean for a transistor to be fully saturated?

a}  The collector current is at its maximum value.@@

b}  The collector current is at its minimum value.

c}  The transistor's Alpha is at its maximum value.

d}  The transistor's Beta is at its maximum value.

27]  What does it mean for a transistor to be cut off?

a}  There is no base current.

b}  The transistor is at its Class A operating point.

c}  There is no current between emitter and collector.@@

d}  There is maximum current between emitter and collector.

28]  What are the elements of a unijunction transistor?

a}  Base 1, base 2, and emitter.@@

b}  Gate, cathode, and anode.

c}  Gate, base 1, and base 2.

d}  Gate, source, and sink.

29]  For best efficiency and stability, where on the load-line

should a solid-state power amplifier be operated?

a}  Just below the saturation point.@@

b}  Just above the saturation point.

c}  At the saturation point.

d}  At 1.414 times the saturation point.

30]  What two elements widely used in semiconductor devices

exhibit both metallic and non-metallic characteristics?

a}  Silicon and gold.

b}  Silicon and germanium.@@

c}  Galena and germanium.

d}  Galena and bismuth.

31]  What are the three terminals of an SCR?

a}  Anode, cathode, and gate.@@

b}  Gate, source, and sink.

c}  Base, collector, and emitter.

d}  Gate, base 1, and base 2.

32]  What are the two stable operating conditions of an SCR?

a}  Conducting and nonconducting.@@

b}  Oscillating and quiescent.

c}  Forward conducting and reverse conducting.

d}  NPN conduction and PNP conduction.

33]  When an SCR is in the triggered or on condition, its

electrical characteristics are similar to what other solid-state

device (as measured between its cathode and anode)?

a}  The junction diode.@@

b}  The tunnel diode.

c}  The hot-carrier diode.

d}  The varactor diode.

34]  Under what operating condition does an SCR exhibit

electrical characteristics similar to a forward-biased silicon

rectifier?

a}  During a switching transition.

b}  When it is used as a detector.

c}  When it is gated "off".

d}  When it is gated "on".@@

35]  What is the transistor called which is fabricated as two

complementary SCRs in parallel with a common gate terminal?

a}  TRIAC.@@

b}  Bilateral SCR.

c}  Unijunction transistor.

d}  Field effect transistor.

36]  What are the three terminals of a TRIAC?

a}  Emitter, base 1, and base 2.

b}  Gate, anode 1, and anode 2.@@

c}  Base, emitter, and collector.

d}  Gate, source, and sink.

37]  What is the normal operating voltage and current for a

light-emitting diode?

a}  60 volts and 20 mA.

b}  5 volts and 50 mA.

c}  1.7 volts and 20 mA.@@

d}  0.7 volts and 60 mA.

38]  What type of bias is required for an LED to produce

luminescence?

a}  Reverse bias.

b}  Forward bias.@@

c}  Zero bias.

d}  Inductive bias.

39]  What is the name of the semiconductor IC that has a

fixed pattern of digital data stored in its memory matrix?

a}  RAM--Random-Access Memory.

b}  ROM--Read-Only Memory.@@

c}  Register.

d}  Latch.

40]  What colors are available in LEDs?

a}  Yellow, blue, red, and brown.

b}  Red, violet, yellow, and peach.

c}  Violet, blue, orange, and red.

d}  Red, green, orange, and yellow.@@

41]  How can a neon lamp be used to check for the presence of

RF?

a}  A neon lamp will go out in the presence of RF.

b}  A neon lamp will change color in the presence of RF.

c}  A neon lamp will light only in the presence of very low

frequency (VLF) signal.

d}  A neon lamp will light in the presence of RF.@@

42]  What would be the bandwidth of a good crystal lattice

band-pass filter for a single-sideband phone emission?

a}  6 kHz at -6 dB.

b}  2.1 kHz at -6 dB.@@

c}  500 Hz at -6 dB.

d}  15 kHz at -6 dB.

43]  What would be the bandwidth of a good crystal lattice

band-pass filter for a double-sideband phone emission?

a}  1 kHz at -6 dB.

b}  500 Hz at -6 dB.

c}  6 kHz at -6 dB.@@

d}  15 kHz at -6 dB.

44]  What is a crystal lattice filter?

a}  A power supply filter made with crisscrossed quartz crystals.

b}  An audio filter made with 4 quartz crystals at 1-kHz

intervals.

c}  A filter with infinitely wide and shallow skirts made using

quartz crystals.

d}  A filter with narrow bandwidth and steep skirts made using

quartz crystals.@@

45]  What technique can be used to construct low cost, high

performance crystal lattice filters?

a}  Splitting and tumbling.

b}  Tumbling and grinding.

c}  Etching and splitting.

d}  Etching and grinding.@@

46]  What determines the bandwidth and response shape in a

crystal lattice filter?

a}  The relative frequencies of the individual crystals.@@

b}  The center frequency chosen for the filter.

c}  The amplitude of the RF stage preceding the filter.

d}  The amplitude of the signals passing through the filter.

47]  What is an enhancement-mode FET?

a}  An FET with a channel that blocks voltage through the gate.

b}  An FET with a channel that allows a current when the gate

voltage is zero.

c}  An FET without a channel to hinder current through the gate.

d}  An FET without a channel; no current occurs with zero gate

voltage.@@

48]  What is a depletion-mode FET?

a}  An FET that has a channel with no gate voltage applied; a

current flows with zero gate voltage.@@

b}  An FET that has a channel that blocks current when the gate

voltage is zero.

c}  An FET without a channel; no current flows with zero gate

voltage.

d}  An FET without a channel to hinder current through the gate.

49]  Why do many MOSFET devices have built-in gate-protective

Zener diodes?

a}  The gate-protective Zener diode provides a voltage reference

to provide the correct amount of reverse-bias gate voltage.

b}  The gate-protective Zener diode protects the substrate from

excessive voltages.

c}  The gate-protective Zener diode keeps the gate voltage within

specifications to prevent the device from overheating.

d}  The gate-protective Zener diode prevents the gate insulation

from being punctured by small static charges or excessive

voltages.@@

50]  What do the initials CMOS stand for?

a}  Common mode oscillating system.

b}  Complementary mica-oxide silicon.

c}  Complementary metal-oxide semiconductor.@@

d}  Complementary metal-oxide substrate.

51]  Why are special precautions necessary in handling FET and

CMOS devices?

a}  They are susceptible to damage from static charges.@@

b}  They have fragile leads that may break off.

c}  They have micro-welded semiconductor junctions that are

susceptible to breakage.

d}  They are light sensitive.

52]  How does the input impedance of a field-effect transistor

compare with that of a bipolar transistor?

a}  One cannot compare input impedance without first knowing the

supply voltage.

b}  An FET has low input impedance; a bipolar transistor has high

input impedance.

c}  The input impedance of FETs and bipolar transistors is the

same.

d}  An FET has high input impedance; a bipolar transistor has low

input impedance.@@

53]  What are the three terminals of a field-effect transistor?

a}  Gate 1, gate 2, drain.

b}  Emitter, base, collector.

c}  Emitter, base 1, base 2.

d}  Gate, drain, source.@@

54]  What are the two basic types of junction field-effect

transistors?

a}  N-channel and P-channel.@@

b}  High power and low power.

c}  MOSFET and GaAsFET.

d}  Silicon FET and germanium FET.

55]  What is an operational amplifier?

a}  A high-gain, direct-coupled differential amplifier whose

characteristics are determined by components external to the

amplifier unit.@@

b}  A high-gain, direct-coupled audio amplifier whose

characteristics are determined by components external to the

amplifier unit.

c}  An amplifier used to increase the average output of frequency

modulated signals.

d}  A program subroutine that calculates the gain of an RF

amplifier.

56]  What would be the characteristics of the ideal op-amp?

a}  Zero input impedance, infinite output impedance, infinite

gain, flat frequency response.

b}  Infinite input impedance, zero output impedance, infinite

gain, flat frequency response.@@

c}  Zero input impedance, zero output impedance, infinite gain,

flat frequency response.

d}  Infinite input impedance, infinite output impedance, infinite

gain, flat frequency response.

57]  What determines the gain of a closed-loop op-amp circuit?

a}  The external feedback network.@@

b}  The collector-to-base capacitance of the PNP stage.

c}  The power supply voltage.

d}  The PNP collector load.

58]  What is meant by the term op-amp offset voltage?

a}  The output voltage of the op-amp minus its input voltage.

b}  The difference between the output voltage of the op-amp and

the input voltage required in the following stage.

c}  The potential between the amplifier-input terminals of the

op-amp in a closed-loop condition.@@

d}  The potential between the amplifier-input terminals of the

op-amp in an open-loop condition.

59]  What is the input impedance of a theoretically ideal

op-amp?

a}  100 ohms.

b}  1000 ohms.

c}  Very low.

d}  Very high.@@

60]  What is the output impedance of a theoretically ideal

op-amp?

a}  Very low.@@

b}  Very high.

c}  100 ohms.

d}  1000 ohms.

61]  What is a phase-locked loop circuit?

a}  An electronic servo loop consisting of a ratio detector,

reactance modulator, and voltage-controlled oscillator.

b}  An electronic circuit also known as a monostable

multivibrator.

c}  An electronic circuit consisting of a precision push-pull

amplifier with a differential input.

d}  An electronic servo loop consisting of a phase detector, a

low-pass filter and voltage-controlled oscillator.@@

62]  What functions are performed by a phase-locked loop?

a}  Wideband AF and RF power amplification.

b}  Comparison of two digital input signals, digital pulse

counter.

c}  Photovoltaic conversion, optical coupling.

d}  Frequency synthesis, FM demodulation.@@

63]  A circuit compares the output from a voltage-controlled

oscillator and a frequency standard. The difference between the

two frequencies produces an error voltage that changes the

voltage-controlled oscillator frequency.  What is the name of the

circuit?

a}  A doubly balanced mixer.

b}  A phase-locked loop.@@

c}  A differential voltage amplifier.

d}  A variable frequency oscillator.

64]  What do the initials TTL stand for?

a}  Resistor-transistor logic.

b}  Transistor-transistor logic.@@

c}  Diode-transistor logic.

d}  Emitter-coupled logic.

65]  What is the recommended power supply voltage for TTL

series integrated circuits?

a}  12.00 volts.

b}  50.00 volts.

c}  5.00 volts.@@

d}  13.60 volts.

66]  What logic state do the inputs of a TTL device assume if

they are left open?

a}  A high logic state.@@

b}  A low logic state.

c}  The device becomes randomized and will not provide consistent

high or low logic states.

d}  Open inputs on a TTL device are ignored.

67]  What is the range of input voltages considered to be a

logic high input in a TTL device operating with a 5-volt power

supply?

a}  2.0 to 5.5 volts.@@

b}  1.5 to 3.0 volts.

c}  1.0 to 1.5 volts.

d}  -5.0 to -2.0 volts.

68]  What is the range of input voltages considered to be a

logic low in a CMOS device operating with an 18-volt power

supply?

a}  -0.8 to 0.0 volts.

b}  0.0 to 5.4 volts.@@

c}  0.0 to 0.8 volts.

d}  -0.8 to 0.4 volts.

69]  Why do circuits containing TTL devices have several bypass

capacitors per printed circuit board?

a}  To prevent RFI to receivers.

b}  To keep the switching noise within the circuit, thus

eliminating RFI.

c}  To filter out switching harmonics.

d}  To prevent switching transients from appearing on the supply

line.@@

70]  What is a CMOS IC?

a}  A chip with only P-channel transistors.

b}  A chip with P-channel and N-channel transistors.@@

c}  A chip with only N-channel transistors.

d}  A chip with only bipolar transistors.

71]  What is one major advantage of CMOS over other devices?

a}  Small size.

b}  Low current consumption.@@

c}  Low cost.

d}  Ease of circuit design.

72]  Why do CMOS digital integrated circuits have high immunity

to noise on the input signal or power supply?

a}  Larger bypass capacitors are used in CMOS circuit design.

b}  The input switching threshold is about two times the power

supply voltage.

c}  The input switching threshold is about one-half the power

supply voltage.@@

d}  Input signals are stronger.

73]  Signal energy is coupled into a traveling-wave tube at:

a}  Collector end of helix.

b}  Anode end of the helix.

c}  Cathode end of the helix.@@

d}  Focusing coils.

74]  Permanent magnetic field that surrounds a traveling-wave

tube (TWT) is intended to:

a}  Provide a means of coupling.

b}  Prevent the electron beam from spreading.@@

c}  Prevent oscillations.

d}  Prevent spurious oscillations.

75]  Electromagnetic coils encase a traveling wave tube to:

a}  Provide a means of coupling energy.

b}  Prevent the electron beam from spreading.@@

c}  Prevent oscillation.

d}  Prevent spurious oscillation.

76]  When a doped semiconductor crystal is formed against a

metal conductor, what type of diode is created?

a}  Schottky diode.@@

b}  Tunnel diode.

c}  Varactor diode.

d}  Zener diode.

77]  What type of diode contains no minority carriers in the

junction region?

a}  Tunnel diode.

b}  Varactor diode.

c}  Zener diode.

d}  Hot-carrier diode.@@

78]  Mounting an LED facing a photodiode cell in a tiny

light-tight enclosure produces a:

a}  Seven segment LED.

b}  Opto-isolator.@@

c}  Opto-interrupter.

d}  Photonic device.

79]  Most bipolar junction transistors have a ____ doped and

____ emitter region compared to the base and collector regions..

a}  Heavily, thin.

b}  Heavily, small.@@

c}  Lightly, thin.

d}  Lightly, small.

80]  Most bipolar junction transistors have a ____ doped and

____ base region compared to the emitter and collector regions..

a}  Heavily, thin.

b}  Heavily, small.

c}  Lightly, thin.@@

d}  Lightly, small.

81]  Most bipolar junction transistors have a ____ doped and

____ collector region compared to the base and emitter regions..

a}  Heavily, large.

b}  Heavily, small.

c}  Lightly, thin.

d}  Medium, large.@@

82]  A common emitter amplifier has:.

a}  More current gain than common base or common collector.

b}  More voltage gain than common base or common collector.

c}  More power gain than common base or common collector.@@

d}  Highest input impedance of the three amplifier configurations.

83]  A common base amplifier has:.

a}  More current gain than common emitter or common collector.

b}  More voltage gain than common emitter or common collector.@@

c}  More power gain than common emitter or common collector.

d}  Highest input impedance of the three amplifier configurations.

84]  An emitter-follower amplifier has:.

a}  More current gain than common emitter or common base.@@

b}  More voltage gain than common emitter or common base.

c}  More power gain than common emitter or common base.

d}  Lowest input impedance of the three amplifier configurations.

85]  The JFET's ____________ is the ratio of drain-source

voltage change to gate-source voltage change with drain current

constant.

a}  Amplification factor.@@

b}  Dynamic drain resistance.

c}  Transconductance.

d}  Pinch-off voltage.

86]  The JFET's ____________ is the ratio of drain-source

voltage change to drain current change with the gate-source

voltage constant.

a}  Amplification factor.

b}  Dynamic drain resistance.@@

c}  Transconductance.

d}  Pinch-off voltage.

87]  The JFET's ____________ is the ratio of drain current

change to gate-source voltage change with drain-source voltage

constant.

a}  Amplification factor.

b}  Dynamic drain resistance.

c}  Transconductance.@@

d}  Pinch-off voltage.

88]  When working with JFET's the following terms are used:

amplification factor, dynamic drain resistance, and

transconductance. Which of the following relationships is

correct?

a}  dynamic drain resistance = transconductance / amplification

factor.

b}  transconductance = dynamic drain resistance / amplification

factor.

c}  amplification factor = dynamic drain resistance /

transconductance.

d}  amplification factor = dynamic drain resistance *

tranconductance.@@

89]   What describes a diode junction that is forward biased?

a}  It is a high impedance.

b}  It conducts very little current.

c}  It is a low impedance.@@

d}  It is an open circuit.

90]  What describes a diode junction that is reverse biased?

a}  It is a short circuit.

b}  It conducts a large current.

c}  It is a low impedance.

d}  It is a high impedance.@@

91]  What conditions exist when an NPN transistor is

operating as a Class A amplifier?

a}  The base-emitter junction is forward biased and the

collector-base junction is reverse biased.@@

b}  The base-emitter junction and collector-base junction are

both forward biased.

c}  The base-emitter junction and collector-base junction are

both reverse biased.

d}  The base-emitter junction is reverse biased and the

collector-base junction is forward biased.

92]  What conditions exist when a transistor is operating in

saturation?

a}  The base-emitter junction and collector-base junction are

both forward biased.@@

b}  The base-emitter junction and collector-base junction are

both reverse biased.

c}  The base-emitter junction is reverse biased and the

collector-base junction is forward biased.

d}  The base-emitter junction is forward biased and the

collector-base junction is reverse biased.

93]  What voltage is required on a silicon NPN switching

transistor's base-emitter junction to cause current between

collector and emitter?

a}  The base must be at least 0.4 volts positive with respect to

the emitter.

b}  The base must be at a negative voltage with respect to the

emitter.

c}  The base must be at least 0.7 volts positive with respect to

the emitter.@@

d}  The base must be at least 0.7 volts negative with respect to

the emitter.

94]  What voltage is required on a silicon PNP switching

transistor's base-emitter junction to cause current between

collector and emitter?

a}  The base must be at least 0.7 volts negative with respect to

the emitter.@@

b}  The base must be at least 0.4 volts negative with respect to

the emitter.

c}  The base must be positive with respect to the emitter.

d}  The base must be at least 0.4 volts positive with respect to

the emitter.

95]  What semiconductor device controls current between

source and drain due to a variable width channel controlled by a

voltage applied between gate and source?

a}  A bipolar transistor (BJT).

b} A field-effect transistor (FET).@@

c}  A gate-controlled diode.

d}  A PNP transistor.

96]  What are the operating modes for field-effect

transistors?

a}  Transition and depletion modes.

b}  Enhancement and transition modes.

c}  Transition and non-transition modes.

d}  Depletion and enhancement modes.@@

97]  What is an enhancement-mode FET?

a}  An FET with a channel that blocks voltage through the gate.

b}  An FET with a channel that allows a current between source

and drain when the gate voltage is zero.

c}  An FET without a channel to hinder current through the gate.

d}  An FET without a channel; no current between source and drain

with zero gate voltage.@@

98]  What is a depletion-mode FET?

a}  An FET that has a channel with no gate voltage applied; there

is current between source and drain when the gate voltage is

zero.@@

b}  An FET that has a channel that blocks current when the gate

voltage is zero.

c}  An FET without a channel; there is no current from source to

drain with zero gate voltage.

d}  An FET without a channel to hinder current through the gate.

99]  What is a silicon integrated circuit (IC)?

a}  A complex semiconductor device containing within it all the

circuit components interconnected on a single chip of silicon.@@

b}  A large number of discrete components wired together on a

silicon substrate.

c}  Individual components integrated together on a printed wiring

board.

d}  A circuit of discrete individual silicon components.

100]  What are the advantages of using an LED?

a}  Low power consumption and long life.@@

b}  High lumens per cm squared and low power consumption.

c}  High lumens per cm squared and low voltage requirement.

d}  A current flows when the device is exposed to a light source.

101]  What determines the visible color radiated by an LED?

a}  The color of a lens in an eyepiece.

b}  The amount of voltage across the device.

c}  The amount of current through the device.

d}  The materials used to construct the device.@@

102]  What level of input voltage is considered a logic low

in a TTL device operating with a 5 volt power supply?

a}  -2.0 to -5.5 volts.

b}  2.0 to 5.5 volts.

c}  0.0 to 0.8 volts.@@

d}  -0.8 to 0.4 volts.

103]  Where is the external feedback network connected to

control the gain of a closed-loop op-amp circuit?

a}  From output to inverting input.@@

b}  From output to non-inverting input.

c}  Across the output.

d}  Across the input.

104]  What is the name of the semiconductor memory IC whose

digital data can be written or read, and whose memory word

address can be accessed randomly?

a}  ROM--Read-Only Memory.

b}  PROM--Programmable Read-Only Memory.

c}  RAM--Random-Access Memory.@@

d}  EPROM--Electrically Programmable Read-Only Memory.

105]  What is the name of the random-accessed semiconductor

memory IC that must be refreshed periodically to maintain

reliable data storage in its memory matrix?

a}  ROM--Read-Only Memory.

b}  PROM--Programmable Read-Only Memory.

c}  PRAM--Programmable Random-Access Memory.

d}  DRAM--Dynamic Random-Access Memory.@@

106]  What would be the bandwidth of a good crystal lattice

band-pass filter for weather facsimile HF (high frequency)

reception?

a}  1 kHz at -6 dB.

b}  500 Hz at -6 dB.@@

c}  6 kHz at -6 dB.

d}  15 kHz at -6 dB.

107]  The capacitance of a varactor ____ as the ____ bias is

increased. Assume proper bias to use the diode as a varactor.

a}  Increases, forward.

b}  Increases, reverse.

c}  Decreases, forward.

d}  Decreases, reverse.@@

108]  The screen grid was added to vacuum tubes to reduce

____ and draw space-charge electrons from the cathode through the

control grid wires.

a}  Mu.

b}  Transconductance.

c}  Plate-impedance values.

d}  Grid-plate capacitance.@@

109]  When working with tetrodes, as long as plate-voltage is

greater than screen-grid voltage, what effect on plate current

would be noticed if you doubled plate voltage?

a}  Plate current would be decreased by a factor of 1/2.

b}  Plate current would be increased by a factor of 2.

c}  Plate current would barely increase.@@

d}  Plate current would be increased by a factor equal to Mu.

110]  Which of the following is not an advantage of using

pentodes.

a}  Usually requires no neutralization in high frequency circuits.

b}  Higher Mu than triodes or tetrodes.

c}  Higher secondary emission resulting in greater plate

current.@@

d}  Better shielding between plate and control grid.

111]  Which of the following is not an advantage of gaseous

tubes.

a}  Little heat dissipation.

b}  Carry relatively low currents.@@

c}  High efficiency.

d}  Relatively constant voltage-drop across them.

112]  A pulse width modulator IC would most likely be found

in which of the following:

a}  Ringing choke power supply.@@

b}  Solid-state DC to DC converter.

c}  Crowbar protection circuit.

d}  Shunt regulator with error-signal amp.

113]  An 800 kHz crystal, calibrated at 40 degrees Celsius

and having a temperature coefficient of -30 parts per million per

degree Celsius, will resonate at what frequency when operated at

60 degrees Celsius?

a}  799.52 kHz.@@

b}  799.40 kHz.

c}  800.60 kHz.

d}  800.48 kHz.

114]  An 800 kHz crystal, calibrated at 40 degrees Celsius

and having a temperature coefficient of +30 parts per million per

degree Celsius, will resonate at what frequency when operated at

60 degrees C.?

a}  799.52 kHz.

b}  799.40 kHz.

c}  800.60 kHz.

d}  800.48 kHz.@@

115]  Which of the following does not have a negative

resistance region?

a}  Dynatron.

b}  Tunnel diode.

c}  Unijunction transistor.

d}  Schottky diode.@@

116]  A phase-locked loop IC could be used in all of the

following applications except:

a}  Frequency-shift keying (FSK).

b}  Horizontal sweep AFC.

c}  Frequency synthesis.

d}  Phase-shift oscillator.@@

117]  Which of the following logic gates will provide an

active high out when both inputs are active high?

a}  AND.@@

b}  NAND.

c}  NOR.

d}  XOR.

118]  Which of the following logic gates will provide an

active low out when both inputs are active high?

a}  AND.

b}  NAND.@@

c}  OR.

d}  XNOR.

119]  Which of the following logic gates will provide an

active high out when any input is active high?

a}  AND.

b}  NAND.

c}  OR.@@

d}  NOR.

120]  Which of the following logic gates will provide an

active low out when any input is active high?

a}  AND.

b}  NAND.

c}  OR.

d}  NOR.@@

121]  Which of the following logic gates will provide an

active high out only when all inputs are different?

a}  OR.

b}  NOR.

c}  XOR.@@

d}  XNOR.

122]  Which of the following logic gates will provide an

active low out only when all inputs are different?

a}  OR.

b}  NOR.

c}  XOR.

d}  XNOR.@@

123]  Which of the following inputs to a D flip-flop are

considered to be asynchronous?

a}  D, CLK.

b}  PRE, CLR.@@

c}  D, PRE.

d}  CLK, CLR.

124]  Which of the following inputs to a J-K flip-flop are

considered to be synchronous?

a}  J, K.@@

b}  PRE, CLR.

c}  CLK, PRE.

d}  Q, CLR.

125]  An R-S flip-flop is capable of doing all of the

following except:.

a}  Accept data input into R-S inputs with CLK initiated.

b}  Accept data input into PRE and CLR inputs without CLK being

initiated.

c}  Refuse to accept synchronous data if asynchronous data is

being input at same time.

d}  Operate in toggle mode with R-S inputs held constant and CLK

initiated.@@

126]  The toggle mode of operation, achieved by applying a

string of CLK pulses, is a normal operation mode for which of the

following? .

a}  D flip-flop.

b}  R-S flip-flop.

c}  J-K flip-flop.@@

d}  Bistable Multivibrator.

127]  How many R-S flip-flops would be required to construct

an 8 bit storage register?

a}  2.

b}  4.

c}  8.@@

d}  16.

128]  How many J-K flip-flops would be required to construct

a MOD 16 ripple counter?

a}  2.

b}  4.@@

c}  8.

d}  16.

129]  How many D flip-flops would be required to construct a

MOD 16 ring counter?

a}  2.

b}  4.

c}  8.

d}  16.@@

130]  If an input CLK frequency of 160 kHz is applied to a

four bit ripple counter capable of achieving full count before

roll-over, what frequency can you expect to measure at the MSB

output?

a}  10 kHz.@@

b}  20 kHz.

c}  40 kHz.

d}  320 kHz.

131]  If a CLK frequency of 160 kHz is applied to the

Count-Up input pin of a BCD counting chip, what will be the

frequency available at the Carry-Out pin of that same chip?

(assume all other inputs are proper).

a}  10 kHz.

b}  16 kHz.@@

c}  160 kHz.

d}  320 kHz.

132]  Which of the following are contained in an LCD display?

a}  Semi-conductor P-N junctions.

b}  Light emitting diodes.

c}  Photovoltaic material.

d}  Nematic fluid.@@

133]  Which of the following is not an analog to digital

converter?

a}  Digital-ramp ADC.

b}  Successive approximation ADC.

c}  Flash ADC.

d}  R/2R ladder ADC.@@

134]  A -- NOTed OR, bubbled OR, or negative OR -- gate

performs the same logic function as which of the following gates?

a}  AND.

b}  NAND.@@

c}  XOR.

d}  XNOR.

135]  A -- NOTed AND, bubbled AND, or negative AND -- gate

performs the same logic function as which of the following gates?

a}  OR.

b}  NOR.@@

c}  XOR.

d}  XNOR.

136]  Which of the following logic functions can not be

duplicated when using a single IC containing quad 2-input NAND

gates? (you can use all available gates contained in the one IC

mentioned).

a}  AND.

b}  XOR.@@

c}  OR.

d}  NOR.

137]  Which of the following logic functions would require

the fewest number of NOR gates to duplicate?

a}  AND.@@

b}  NAND.

c}  XOR.

d}  XNOR.

138]  Which of the following applications usually requires a

parallel-to-serial conversion of data?

a}  Transfer a byte of data from a microcomputer's RAM to its CPU.

b}  Transfer a byte of data from a microcomputer's ROM to its CPU.

c}  Transfer a byte of data from a microcomputer's RAM to its

monitor.@@

d}  Transfer a byte of data from a microcomputer's RAM to its ALU.

139]  Which of the following codes has gained the widest

acceptance in modern times for exchange of data from one computer

to another?

a}  ASCII code.@@

b}  Baudot code.

c}  Morse code.

d}  Gray code.

140]  Which of the following op-amp circuits is operated

open-loop?

a}  Comparator.@@

b}  Non-inverting amp.

c}  Inverting amp.

d}  Active filter.

141]  Slew rate of an op-amp means:

a}  Output voltage change per nanosecond.

b}  Output voltage change per microsecond.@@

c}  Output voltage change per millisecond.

d}  Output voltage change per second.

142]  RF chokes are sometimes constructed of universal wound

pies to:

a}  Lower impedance to a relatively wide band of frequencies for

which it was manufactured.

b}  Increase impedance to a relatively narrow band of frequencies

for which it was manufactured.

c}  Increase the end-to-end distributed capacitance.

d}  Decrease the end-to-end distributed capacitance.@@

143]  Which of the following types of microphones is least

likely to be used in broadcast applications?

a}  Condenser microphone.

b}  Crystal microphone.@@

c}  Dynamic microphone.

d}  Magnetic microphone.

144]  How many individual memory cells would be contained in

a memory IC that has 4 data bus input/output pins and 4 address

pins for connection to the address bus?

a}  8 memory cells.

b}  16 memory cells.

c}  32 memory cells.

d}  64 memory cells.@@

145]  When referring to digital IC's, which of the following

contains between 100 to 9999 gates?

a}  MSI (medium-scale integration).

b}  LSI (large-scale integration).@@

c}  VLSI (very large-scale integration).

d}  ULSI (ultra large-scale integration).

146]  Which of the following devices acts as two SCR's

connected back to back, but facing in opposite directions and

sharing a common gate?

a}  JFET.

b}  Dual-gate MOSFET.

c}  DIAC.

d}  TRIAC.@@

147]  Which of the following devices is normally used to

regulate the amount of AC current flowing to a load from

approximately 0 degrees to no more than 180 degrees of the input

signal?

a}  DIAC.

b}  SCR.@@

c}  TRIAC.

d}  Class A BJT amp.

148]  Which of the following devices is normally used to

regulate the amount of AC current flowing to a load from

approximately 0 degrees to 360 degrees of the input signal?

a}  DIAC.

b}  SCR.

c}  TRIAC.@@

d}  Class B BJT amp.

149]  Which of the following devices produces the least

amount of noise when used as a part of a mixer stage in a

superheterodyne receiver?

a}  Bipolar-junction transistor.

b}  Dual-gate MOSFET.@@

c}  Duo-triode vacuum tube.

d}  P-N junction diode.

150]  Which of the following devices is used principally as

VHF and UHF parasitic suppressers?

a}  Ferrite bead.@@

b}  Balun.

c}  Autotransformer.

d}  Swinging choke.

Subelement 3F - Practical circuits.

1]  What is a linear electronic voltage regulator?

a}  A regulator that has a ramp voltage as its output.

b}  A regulator in which the pass transistor switches from the

"off" state to the "on" state.

c}  A regulator in which the control device is switched on or

off, with the duty cycle proportional to the line or load

conditions.

d}  A regulator in which the conduction of a control element is

varied in direct proportion to the line voltage or load current.@@

2]  What is a switching electronic voltage regulator?

a}  A regulator in which the conduction of a control element is

varied in direct proportion to the line voltage or load current.

b}  A regulator that provides more than one output voltage.

c}  A regulator in which the control device is switched on or

off, with the duty cycle proportional to the line or load

conditions.@@

d}  A regulator that gives a ramp voltage at its output.

3]  What device is usually used as a stable reference voltage

in a linear voltage regulator?

a}  A Zener diode.@@

b}  A tunnel diode.

c}  An SCR.

d}  A varactor diode.

4]  What type of linear regulator is used in applications

requiring efficient utilization of the primary power source?

a}  A constant current source.

b}  A series regulator.@@

c}  A shunt regulator.

d}  A shunt current source.

5]  What type of linear voltage regulator is used in

applications where the load on the unregulated voltage source

must be kept constant?

a}  A constant current source.

b}  A series regulator.

c}  A shunt current source.

d}  A shunt regulator.@@

6]  To obtain the best temperature stability, what should be

the operating voltage of the reference diode in a linear voltage

regulator?

a}  Approximately 2.0 volts.

b}  Approximately 3.0 volts.

c}  Approximately 6.0 volts.@@

d}  Approximately 10.0 volts.

7]  What is the meaning of the term remote sensing with regard

to a linear voltage regulator?

a}  The feedback connection to the error amplifier is made

directly to the load.@@

b}  Sensing is accomplished by wireless inductive loops.

c}  The load connection is made outside the feedback loop.

d}  The error amplifier compares the input voltage to the

reference voltage.

8]  What is a three-terminal regulator?

a}  A regulator that supplies three voltages with variable

current.

b}  A regulator that supplies three voltages at a constant

current.

c}  A regulator containing three error amplifiers and sensing

transistors.

d}  A regulator containing a voltage reference, error amplifier,

sensing resistors and transistors, and a pass element.@@

9]  What are the important characteristics of a three-terminal

regulator?

a}  Maximum and minimum input voltage, minimum output current and

voltage.

b}  Maximum and minimum input voltage, maximum output current and

voltage.@@

c}  Maximum and minimum input voltage, minimum output current and

maximum output voltage.

d}  Maximum and minimum input voltage, minimum output voltage and

maximum output current.

10]  What is the distinguishing feature of a Class A amplifier?

a}  Output for less than 180 degrees of the signal cycle.

b}  Output for the entire 360 degrees of the signal cycle.@@

c}  Output for more than 180 degrees and less than 360 degrees of

the signal cycle.

d}  Output for exactly 180 degrees of the input signal cycle.

11]  What class of amplifier is distinguished by the presence

of output throughout the entire signal cycle and the input never

goes into the cutoff region?

a}  Class A.@@

b}  Class B.

c}  Class C.

d}  Class D.

12]  What is the distinguishing characteristic of a Class B

amplifier?

a}  Output for the entire input signal cycle.

b}  Output for greater than 180 degrees and less than 360 degrees

of the input signal cycle.

c}  Output for less than 180 degrees of the input signal cycle.

d}  Output for 180 degrees of the input signal cycle.@@

13]  What class of amplifier is distinguished by the flow of

current in the output essentially in 180 degree pulses?

a}  Class A.

b}  Class B.@@

c}  Class C.

d}  Class D.

14]  What is a Class AB amplifier?

a}  Output is present for more than 180 degrees but less than 360

degrees of the signal input cycle.@@

b}  Output is present for exactly 180 degrees of the input signal

cycle.

c}  Output is present for the entire input signal cycle.

d}  Output is present for less than 180 degrees of the input

signal cycle.

15]  What is the distinguishing feature of a Class C amplifier?

a}  Output is present for less than 180 degrees of the input

signal cycle.@@

b}  Output is present for exactly 180 degrees of the input signal

cycle.

c}  Output is present for the entire input signal cycle.

d}  Output is present for more than 180 degrees but less than 360

degrees of  the input signal cycle.

16]  What class of amplifier is distinguished by the bias being

set well beyond cutoff?

a}  Class A.

b}  Class B.

c}  Class C.@@

d}  Class AB.

17]  Which class of amplifier provides the highest efficiency?

a}  Class A.

b}  Class B.

c}  Class C.@@

d}  Class AB.

18]  Which class of amplifier has the highest linearity and

least distortion?

a}  Class A.@@

b}  Class B.

c}  Class C.

d}  Class AB.

19]  Which class of amplifier has an operating angle of more

than 180 degrees but less than 360 degrees when driven by a sine

wave signal?

a}  Class A.

b}  Class B.

c}  Class C.

d}  Class AB.@@

20]  What is an L-network?

a}  A network consisting entirely of four inductors.

b}  A network consisting of an inductor and a capacitor.@@

c}  A network used to generate a leading phase angle.

d}  A network used to generate a lagging phase angle.

21]  What is a pi-network?

a}  A network consisting entirely of four inductors or four

capacitors.

b}  A Power Incidence network.

c}  An antenna matching network that is isolated from ground.

d}  A network consisting of one inductor and two capacitors or

two inductors and one capacitor.@@

22]  What is a pi-L-network?

a}  A Phase Inverter Load network.

b}  A network consisting of two inductors and two capacitors.@@

c}  A network with only three discrete parts.

d}  A matching network in which all components are isolated from

ground.

23]  Which network provides the greatest harmonic suppression?

a}  L-network.

b}  Pi-network.

c}  Inverse L-network.

d}  Pi-L-network.@@

24]  What are the three most commonly used networks to

accomplish a match between an amplifying device and a

transmission line?

a}  M-network, pi-network and T-network.

b}  T-network, M-network and Q-network.

c}  L-network, pi-network and pi-L-network.@@

d}  L-network, M-network and C-network.

25]  How are networks able to transform one impedance to

another?

a}  Resistances in the networks substitute for resistances in the

load.

b}  The matching network introduces negative resistance to cancel

the resistive part of an impedance.

c}  The matching network introduces transconductance to cancel

the reactive part of an impedance.

d}  The matching network can cancel the reactive part of an

impedance and change the value of the resistive part of an

impedance.@@

26]  Which type of network offers the greater transformation

ratio?

a}  L-network.

b}  Pi-network.@@

c}  Constant-K.

d}  Constant-M.

27]  Why is the L-network of limited utility in impedance

matching?

a}  It matches a small impedance range.@@

b}  It has limited power handling capabilities.

c}  It is thermally unstable.

d}  It is prone to self resonance.

28]  What is an advantage of using a pi-L-network instead of a

pi-network for impedance matching between the final amplifier of

a vacuum-tube type transmitter and a multiband antenna?

a}  Greater transformation range.

b}  Higher efficiency.

c}  Lower losses.

d}  Greater harmonic suppression.@@

29]  Which type of network provides the greatest harmonic

suppression?

a}  L-network.

b}  Pi-network.

c}  Pi-L-network.@@

d}  Inverse-Pi network.

30]  What are the three general groupings of filters?

a}  High-pass, low-pass and band-pass.@@

b}  Inductive, capacitive and resistive.

c}  Audio, radio and capacitive.

d}  Hartley, Colpitts and Pierce.

31]  What is a constant-K filter?

a}  A filter that uses Boltzmann's constant.

b}  A filter whose velocity factor is constant over a wide range

of frequencies.

c}  A filter whose product of the series- and shunt-element

impedances is a constant for all frequencies.@@

d}  A filter whose input impedance varies widely over the design

bandwidth.

32]  What is an advantage of a constant-k filter?

a}  It has high attenuation for signals on frequencies far

removed from the passband.@@

b}  It can match impedances over a wide range of frequencies.

c}  It uses elliptic functions.

d}  The ratio of the cutoff frequency to the trap frequency can

be varied.

33]  What is an m-derived filter?

a}  A filter whose input impedance varies widely over the design

bandwidth.

b}  A filter whose product of the series- and shunt-element

impedances is a constant for all frequencies.

c}  A filter whose schematic shape is the letter "M".

d}  A filter that uses a trap to attenuate undesired frequencies

too near cutoff for a constant-k filter.@@

34]  What are the distinguishing features of a Butterworth

filter?

a}  A filter whose product of the series- and shunt-element

impedances is a constant for all frequencies.

b}  It only requires capacitors.

c}  It has a maximally flat response over its passband.@@

d}  It requires only inductors.

35]  What are the distinguishing features of a Chebyshev

filter?

a}  It has a maximally flat response over its passband.

b}  It allows ripple in the passband.@@

c}  It only requires inductors.

d}  A filter whose product of the series- and shunt-element

impedances is a constant for all frequencies.

36]  When would it be more desirable to use an m-derived filter

over a constant-k filter?

a}  When the response must be maximally flat at one frequency.

b}  When you need more attenuation at a certain frequency that is

too close to the cut-off frequency for a constant-k filter.@@

c}  When the number of components must be minimized.

d}  When high power levels must be filtered.

37]  What are three major oscillator circuits often used in

radio equipment?

a}  Taft, Pierce, and negative feedback.

b}  Colpitts, Hartley, and Taft.

c}  Taft, Hartley, and Pierce.

d}  Colpitts, Hartley, and Pierce.@@

38]  How is the positive feedback coupled to the input in a

Hartley oscillator?

a}  Through a neutralizing capacitor.

b}  Through a capacitive divider.

c}  Through link coupling.

d}  Through a tapped coil.@@

39]  How is the positive feedback coupled to the input in a

Colpitts oscillator?

a}  Through a tapped coil.

b}  Through link coupling.

c}  Through a capacitive divider.@@

d}  Through a neutralizing capacitor.

40]  How is the positive feedback coupled to the input in a

Pierce oscillator?

a}  Through a tapped coil.

b}  Through link coupling.

c}  Through a capacitive divider.

d}  Through capacitive coupling.@@

41]  Which of the three major oscillator circuits used in radio

equipment utilizes a quartz crystal?

a}  Negative feedback.

b}  Hartley.

c}  Colpitts.

d}  Pierce.@@

42]  What is the piezoelectric effect?

a}  Mechanical vibration of a crystal by the application of a

voltage.@@

b}  Mechanical deformation of a crystal by the application of a

magnetic field.

c}  The generation of electrical energy by the application of

light.

d}  Reversed conduction states when a P-N junction is exposed to

light.

43]  What is the major advantage of a Pierce oscillator?

a}  It is easy to neutralize.

b}  It doesn't require an LC tank circuit.@@

c}  It can be tuned over a wide range.

d}  It has a high output power.

44]  Which type of oscillator circuit is commonly used in a

VFO?

a}  Pierce.

b}  Colpitts.@@

c}  Hartley.

d}  Negative feedback.

45]  Why is the Colpitts oscillator circuit commonly used in a

VFO?

a}  The frequency is a linear function of the load impedance.

b}  It can be used with or without crystal lock-in.

c}  It is stable.@@

d}  It has high output power.

46]  What is meant by the term: modulation?

a}  The squelching of a signal until a critical signal-to-noise

ratio is reached.

b}  Carrier rejection through phase nulling.

c}  A linear amplification mode.

d}  A mixing process whereby information is imposed upon a

carrier.@@

47]  How is a G3E FM-phone emission produced?

a}  With a balanced modulator on the audio amplifier.

b}  With a reactance modulator on the oscillator.@@

c}  With a reactance modulator on the final amplifier.

d}  With a balanced modulator on the oscillator.

48]  What is a reactance modulator?

a}  A circuit that acts as a variable resistance or capacitance

to produce FM signals.

b}  A circuit that acts as a variable resistance or capacitance

to produce AM signals.

c}  A circuit that acts as a variable inductance or capacitance

to produce FM signals.@@

d}  A circuit that acts as a variable inductance or capacitance

to produce AM signals.

49]  What is a balanced modulator?

a}  An FM modulator that produces a balanced deviation.

b}  A modulator that produces a double sideband, suppressed

carrier signal.@@

c}  A modulator that produces a single sideband, suppressed

carrier signal.

d}  A modulator that produces a full carrier signal.

50]  How can a single-sideband phone signal be generated?

a}  By driving a product detector with a DSB signal.

b}  By using a reactance modulator followed by a mixer.

c}  By using a loop modulator followed by a mixer.

d}  By using a balanced modulator followed by a filter.@@

51]  How can a double-sideband phone signal be generated?

a}  By feeding a phase modulated signal into a low pass filter.

b}  By using a balanced modulator followed by a filter.

c}  By detuning a Hartley oscillator.

d}  By modulating the plate voltage of a class C amplifier.@@

52]  How is the efficiency of a power amplifier determined?

a}  Efficiency = ( RF power out / DC power in ) X 100%.@@

b}  Efficiency = ( RF power in / RF power out ) X 100%.

c}  Efficiency = ( RF power in / DC power in ) X 100%.

d}  Efficiency = ( DC power in / RF power in ) X 100%.

53]  For reasonably efficient operation of a transistor

amplifier, what should the load resistance be with 12 volts at

the collector and 5 watts power output?

a}  100.3 ohms.

b}  14.4 ohms.@@

c}  10.3 ohms.

d}  144 ohms.

54]  What is the flywheel effect?

a}  The continued motion of a radio wave through space when the

transmitter is turned off.

b}  The back and forth oscillation of electrons in an LC

circuit.@@

c}  The use of a capacitor in a power supply to filter rectified

AC.

d}  The transmission of a radio signal to a distant station by

several hops through the ionosphere.

55]  What order of Q is required by a tank-circuit sufficient

to reduce harmonics to an acceptable level?

a}  Approximately 120.

b}  Approximately 12.@@

c}  Approximately 1200.

d}  Approximately 1.2.

56]  How can parasitic oscillations be eliminated from a power

amplifier?

a}  By tuning for maximum SWR.

b}  By tuning for maximum power output.

c}  By neutralization.@@

d}  By tuning the output.

57]  What is the process of detection?

a}  The process of masking out the intelligence on a received

carrier to make an S-meter operational.

b}  The recovery of intelligence from the modulated RF signal.@@

c}  The modulation of a carrier.

d}  The mixing of noise with the received signal.

58]  What is the principle of detection in a diode detector?

a}  Rectification and filtering of RF.@@

b}  Breakdown of the Zener voltage.

c}  Mixing with noise in the transition region of the diode.

d}  The change of reactance in the diode with respect to

frequency.

59]  What is a product detector?

a}  A detector that provides local oscillations for input to the

mixer.

b}  A detector that amplifies and narrows the band-pass

frequencies.

c}  A detector that uses a mixing process with a locally

generated carrier.@@

d}  A detector used to detect cross-modulation products.

60]  How are FM-phone signals detected?

a}  By a balanced modulator.

b}  By a frequency discriminator.@@

c}  By a product detector.

d}  By a phase splitter.

61]  What is a frequency discriminator?

a}  A circuit for detecting FM signals.@@

b}  A circuit for filtering two closely adjacent signals.

c}  An automatic bandswitching circuit.

d}  An FM generator.

62]  What is the mixing process?

a}  The elimination of noise in a wideband receiver by phase

comparison.

b}  The elimination of noise in a wideband receiver by phase

differentiation.

c}  Distortion caused by auroral propagation.

d}  The combination of two signals to produce sum and difference

frequencies.@@

63]  What are the principal frequencies that appear at the

output of a mixer circuit?

a}  Two and four times the original frequency.

b}  The sum, difference and square root of the input frequencies.

c}  The original frequencies and the sum and difference

frequencies.@@

d}  1.414 and 0.707 times the input frequency.

64]  What are the advantages of the frequency-conversion

process?

a}  Automatic squelching and increased selectivity.

b}  Increased selectivity and optimal tuned-circuit design.@@

c}  Automatic soft limiting and automatic squelching.

d}  Automatic detection in the RF amplifier and increased

selectivity.

65]  What occurs in a receiver when an excessive amount of

signal energy reaches the mixer circuit?

a}  Spurious mixer products are generated.@@

b}  Mixer blanking occurs.

c}  Automatic limiting occurs.

d}  A beat frequency is generated.

66]  How much gain should be used in the RF amplifier stage of

a receiver?

a}  As much gain as possible short of self oscillation.

b}  Sufficient gain to allow weak signals to overcome noise

generated in the first mixer stage.@@

c}  Sufficient gain to keep weak signals below the noise of the

first mixer stage.

d}  It depends on the amplification factor of the first IF stage.

67]  Why should the RF amplifier stage of a receiver only have

sufficient gain to allow weak signals to overcome noise generated

in the first mixer stage?

a}  To prevent the sum and difference frequencies from being

generated.

b}  To prevent bleed-through of the desired signal.

c}  To prevent the generation of spurious mixer products.@@

d}  To prevent bleed-through of the local oscillator.

68]  What is the primary purpose of an RF amplifier in a

receiver?

a}  To provide most of the receiver gain.

b}  To vary the receiver image rejection by utilizing the AGC.

c}  To improve the receiver's noise figure.@@

d}  To develop the AGC voltage.

69]  What is an i-f amplifier stage?

a}  A fixed-tuned pass-band amplifier.@@

b}  A receiver demodulator.

c}  A receiver filter.

d}  A buffer oscillator.

70]  What factors should be considered when selecting an

intermediate frequency?

a}  Cross-modulation distortion and interference.

b}  Interference to other services.

c}  Image rejection and selectivity.@@

d}  Noise figure and distortion.

71]  What is the primary purpose of the first i-f amplifier

stage in a receiver?

a}  Noise figure performance.

b}  Tune out cross-modulation distortion.

c}  Dynamic response.

d}  Selectivity.@@

72]  What is the primary purpose of the final i-f amplifier

stage in a receiver?

a}  Dynamic response.

b}  Gain.@@

c}  Noise figure performance.

d}  Bypass undesired signals.

73]  What is a flip-flop circuit?

a}  A binary sequential logic element with one stable state.

b}  A binary sequential logic element with eight stable states.

c}  A binary sequential logic element with four stable states.

d}  A binary sequential logic element with two stable states.@@

74]  How many bits of information can be stored in a single

flip-flop circuit?

a}  1.@@

b}  2.

c}  3.

d}  4.

75]  What is a bistable multivibrator circuit?

a}  An "AND" gate.

b}  An "OR" gate.

c}  A flip-flop.@@

d}  A clock.

76]  How many output changes are obtained for every two trigger

pulses applied to the input of a bistable T flip-flop circuit?

a}  No output level changes.

b}  One output level change.

c}  Two output level changes.@@

d}  Four output level changes.

77]  The frequency of an AC signal can be divided

electronically by what type of digital circuit?

a}  A free-running multivibrator.

b}  An OR gate.

c}  A bistable multivibrator.@@

d}  An astable multivibrator.

78]  What type of digital IC is also known as a latch?

a}  A decade counter.

b}  An OR gate.

c}  A flip-flop.@@

d}  An op-amp.

79]  How many flip-flops are required to divide a signal

frequency by 4?

a}  1.

b}  2.@@

c}  4.

d}  8.

80]  What is an astable multivibrator?

a}  A circuit that alternates between two stable states.

b}  A circuit that alternates between a stable state and an

unstable state.

c}  A circuit set to block either a 0 pulse or a 1 pulse and pass

the other.

d}  A circuit that alternates between two unstable states.@@

81]  What is a monostable multivibrator?

a}  A circuit that can be switched momentarily to the opposite

binary state and then returns after a set time to its original

state.@@

b}  A "clock" circuit that produces a continuous square wave

oscillating between 1 and 0.

c}  A circuit designed to store one bit of data in either the 0

or the 1 configuration.

d}  A circuit that maintains a constant output voltage,

regardless of variations in the input voltage.

82]  What is an AND gate?

a}  A circuit that produces a logic "1" at its output only if all

inputs are logic "1".@@

b}  A circuit that produces a logic "0" at its output only if all

inputs are logic "1".

c}  A circuit that produces a logic "1" at its output if only one

input is a logic "1".

d}  A circuit that produces a logic "1" at its output if all

inputs are logic "0".

83]  What is a NAND gate?

a}  A circuit that produces a logic "0" at its output only when

all inputs are logic "0".

b}  A circuit that produces a logic "1" at its output only when

all inputs are logic "1".

c}  A circuit that produces a logic "0" at its output if some but

not all of its inputs are logic "1".

d}  A circuit that produces a logic "0" at its output only when

all inputs are logic "1".@@

84]  What is an OR gate?

a}  A circuit that produces a logic "1" at its output if any

input is logic "1".@@

b}  A circuit that produces a logic "0" at its output if any

input is logic "1".

c}  A circuit that produces a logic "0" at its output if all

inputs are logic "1".

d}  A circuit that produces a logic "1" at its output if all

inputs are logic "0".

85]  What is a NOR gate?

a}  A circuit that produces a logic "0" at its output only if all

inputs are logic "0".

b}  A circuit that produces a logic "1" at its output only if all

inputs are logic "1".

c}  A circuit that produces a logic "0" at its output if any or

all inputs are logic "1".@@

d}  A circuit that produces a logic "1" at its output if some but

not all of its inputs are logic "1".

86]  What is a NOT gate?

a}  A circuit that produces a logic "O" at its output when the

input is logic "1" and vice versa.@@

b}  A circuit that does not allow data transmission when its

input is high.

c}  A circuit that allows data transmission only when its input

is high.

d}  A circuit that produces a logic "1" at its output when the

input is logic "1" and vice versa.

87]  What is a truth table?

a}  A table of logic symbols that indicate the high logic states

of an op-amp.

b}  A diagram showing logic states when the digital device's

output is true.

c}  A list of input combinations and their corresponding outputs

that characterizes a digital device's function.@@

d}  A table of logic symbols that indicates the low logic states

of an  op-amp.

88]  In a positive-logic circuit, what level is used to

represent a logic 1?

a}  A low level.

b}  A positive-transition level.

c}  A negative-transition level.

d}  A high level.@@

89]  In a positive-logic circuit, what level is used to

represent a logic 0?

a}  A low level.@@

b}  A positive-transition level.

c}  A negative-transition level.

d}  A high level.

90]  In a negative-logic circuit, what level is used to

represent a logic 1?

a}  A low level.@@

b}  A positive-transition level.

c}  A negative-transition level.

d}  A high level.

91]  In a negative-logic circuit, what level is used to

represent a logic 0?

a}  A low level.

b}  A positive-transition level.

c}  A negative-transition level.

d}  A high level.@@

92]  What is a crystal-controlled marker generator?

a}  A low-stability oscillator that "sweeps" through a band of

frequencies.

b}  An oscillator often used in aircraft to determine the craft's

location relative to the inner and outer markers at airports.

c}  A high-stability oscillator whose output frequency and

amplitude can be varied over a wide range.

d}  A high-stability oscillator that generates a series of

reference signals at known frequency intervals.@@

93]  What additional circuitry is required in a 100-kHz

crystal-controlled marker generator to provide markers at 50 and

25 kHz?

a}  An emitter-follower.

b}  Two frequency multipliers.

c}  Two flip-flops.@@

d}  A voltage divider.

94]  What is the purpose of a prescaler circuit?

a}  It converts the output of a JK flip-flop to that of an RS

flip-flop.

b}  It multiplies an HF signal so a low-frequency counter can

display the operating frequency.

c}  It prevents oscillation in a low frequency counter circuit.

d}  It divides an HF signal so a low-frequency counter can

display the operating frequency.@@

95]  What does the accuracy of a frequency counter depend on?

a}  The internal crystal reference.@@

b}  A voltage-regulated power supply with an unvarying output.

c}  Accuracy of the AC input frequency to the power supply.

d}  Proper balancing of the power-supply diodes.

96]  How many states does a decade counter digital IC have?

a}  6.

b}  10.@@

c}  15.

d}  20.

97]  What is the function of a decade counter digital IC?

a}  Decode a decimal number for display on a seven-segment LED

display.

b}  Produce one output pulse for every ten input pulses.@@

c}  Produce ten output pulses for every input pulse.

d}  Add two decimal numbers.

98]  What are the advantages of using an op-amp instead of LC

elements in an audio filter?

a}  Op-amps are more rugged and can withstand more abuse than can

LC elements.

b}  Op-amps are fixed at one frequency.

c}  Op-amps are available in more styles and types than are LC

elements.

d}  Op-amps exhibit gain rather than insertion loss.@@

99]  What determines the gain and frequency characteristics of

an op-amp RC active filter?

a}  Values of capacitances and resistances built into the op-amp.

b}  Values of capacitances and resistances external to the

op-amp.@@

c}  Voltage and frequency of DC input to the op-amp power supply.

d}  Regulated DC voltage output from the op-amp power supply.

100]  What are the principle uses of an op-amp RC active

filter?

a}  Op-amp circuits are used as high-pass filters to block RFI at

the input to receivers.

b}  Op-amp circuits are used as low-pass filters between

transmitters and transmission lines.

c}  Op-amp circuits are used as filters for smoothing

power-supply output.

d}  Op-amp circuits are used as audio filters for receivers.@@

101]  What type of capacitors should be used in an op-amp RC

active filter circuit?

a}  Electrolytic.

b}  Disc ceramic.

c}  Polystyrene.@@

d}  Paper dielectric.

102]  How can unwanted ringing and audio instability be

prevented in a multisection op-amp RC audio filter circuit?

a}  Restrict both gain and Q.@@

b}  Restrict gain, but increase Q.

c}  Restrict Q, but increase gain.

d}  Increase both gain and Q.

103]  Where should an op-amp RC active audio filter be placed

in a receiver?

a}  In the IF strip, immediately before the detector.

b}  In the audio circuitry immediately before the speaker or

phone jack.

c}  Between the balanced modulator and frequency multiplier.

d}  In the low-level audio stages.@@

104]  What parameter must be selected when designing an audio

filter using an op-amp?

a}  Bandpass characteristics.@@

b}  Desired current gain.

c}  Temperature coefficient.

d}  Output-offset overshoot.

105]  What two factors determine the sensitivity of a receiver?

a}  Dynamic range and third-order intercept.

b}  Cost and availability.

c}  Intermodulation distortion and dynamic range.

d}  Bandwidth and noise figure.@@

106]  What is the limiting condition for sensitivity in a

communications receiver?

a}  The noise floor of the receiver.@@

b}  The power-supply output ripple.

c}  The two-tone intermodulation distortion.

d}  The input impedance to the detector.

107]  What is the theoretical minimum noise floor of a receiver

with a 400-hertz bandwidth?

a}  -141 dBm.

b}  -148 dBm.@@

c}  -174 dBm.

d}  -180 dBm.

108]  How can selectivity be achieved in the front-end

circuitry of a communications receiver?

a}  By using an audio filter.

b}  By using a preselector.@@

c}  By using an additional RF amplifier stage.

d}  By using an additional IF amplifier stage.

109]  A receiver selectivity of 2.4 kHz in the IF circuitry is

optimum for what type of signals?

a}  CW.

b}  SSB voice.@@

c}  Double-sideband AM voice.

d}  FSK RTTY.

110]  What occurs during CW reception if too narrow a filter

bandwidth is used in the IF stage of a receiver?

a}  Undesired signals will reach the audio stage.

b}  Output-offset overshoot.

c}  Cross-modulation distortion.

d}  Filter ringing.@@

111]  (Refer to figure EL3F1) To find the supply power with

only a voltmeter, measure between:

a}  Z to W voltage times 150,000 divided by 2000.

b}  Y  to Z voltage squared divided by 2000.

c}  W to Y voltage divided by 150.

d}  W to X voltage divided by 150,000 times W to Z voltage.@@

112]  A receiver selectivity of 10 kHz in the IF circuitry is

optimum for what type of signals?

a}  SSB voice.

b}  Double-sideband AM.@@

c}  CW.

d}  FSK RTTY.

113]  What degree of selectivity is desirable in the IF

circuitry of a single-sideband phone receiver?

a}  1 kHz.

b}  2.4 kHz.@@

c}  4.2 kHz.

d}  4.8 kHz.

114]  What is an undesirable effect of using too wide a filter

bandwidth in the IF section of a receiver?

a}  Output-offset overshoot.

b}  Undesired signals will reach the audio stage.@@

c}  Thermal-noise distortion.

d}  Filter ringing.

115]  How should the filter bandwidth of a receiver IF section

compare with the bandwidth of a received signal?

a}  Filter bandwidth should be slightly greater than the

received-signal bandwidth.@@

b}  Filter bandwidth should be approximately half the

received-signal bandwidth.

c}  Filter bandwidth should be approximately two times the

received-signal bandwidth.

d}  Filter bandwidth should be approximately four times the

received-signal bandwidth.

116]  What degree of selectivity is desirable in the IF

circuitry of an FM-phone receiver?

a}  1 kHz.

b}  2.4 kHz.

c}  4.2 kHz.

d}  15 kHz.@@

117]  How can selectivity be achieved in the IF circuitry of a

communications receiver?

a}  Incorporate a means of varying the supply voltage to the

local oscillator circuitry.

b}  Replace the standard JFET mixer with a bipolar transistor

followed by a capacitor of the proper value.

c}  Remove AGC action from the IF stage and confine it to the

audio stage only.

d}  Incorporate a high-Q filter.@@

118]  What is meant by the dynamic range of a communications

receiver?

a}  The number of kHz between the lowest and the highest

frequency to which the receiver can be tuned.

b}  The maximum possible undistorted audio output of the

receiver, referenced to one milliwatt.

c}  The ratio between the minimum discernible signal and the

largest tolerable signal without causing audible distortion

products.@@

d}  The difference between the lowest-frequency signal and the

highest-frequency signal detectable without moving the tuning

knob.

119]  What is the term for the ratio between the largest

tolerable receiver input signal and the minimum discernible

signal?

a}  Intermodulation distortion.

b}  Noise floor.

c}  Noise figure.

d}  Dynamic range.@@

120]  What type of problems are caused by poor dynamic range in

a communications receiver?

a}  Cross-modulation of the desired signal and desensitization

from strong adjacent signals.@@

b}  Oscillator instability requiring frequent retuning, and loss

of ability to recover the opposite sideband, should it be

transmitted.

c}  Cross-modulation of the desired signal and insufficient audio

power to operate the speaker.

d}  Oscillator instability and severe audio distortion of all but

the strongest received signals.

121]  The ability of a communications receiver to perform well

in the presence of strong signals outside the band of interest is

indicated by what parameter?

a}  Noise figure.

b}  Blocking dynamic range.@@

c}  Signal-to-noise ratio.

d}  Audio output.

122]  What is meant by the term noise figure of a communications receiver?

a}  The level of noise entering the receiver from the antenna.

b}  The relative strength of a received signal 3 kHz removed from

the carrier frequency.

c}  The level of noise generated in the front end and succeeding

stages of a receiver.@@

d}  The ability of a receiver to reject unwanted signals at

frequencies close to the desired one.

123]  Which stage of a receiver primarily establishes its noise

figure?

a}  The audio stage.

b}  The IF strip.

c}  The RF stage.@@

d}  The local oscillator.

124]  What is an inverting op-amp circuit?

a}  An operational amplifier circuit connected such that the

input and output signals are 180 degrees out of phase.@@

b}  An operational amplifier circuit connected such that the

input and output signals are in phase.

c}  An operational amplifier circuit connected such that the

input and output signals are 90 degrees out of phase.

d}  An operational amplifier circuit connected such that the

input impedance is held at zero, while the output impedance is

high.

125]  What is a noninverting op-amp circuit?

a}  An operational amplifier circuit connected such that the

input and output signals are 180 degrees out of phase.

b}  An operational amplifier circuit connected such that the

input and output signals are in phase.@@

c}  An operational amplifier circuit connected such that the

input and output signals are 90 degrees out of phase.

d}  An operational amplifier circuit connected such that the

input impedance is held at zero while the output impedance is

high.

126]  How does the gain of a theoretically ideal operational

amplifier vary with frequency?

a}  The gain increases linearly with increasing frequency.

b}  The gain decreases linearly with increasing frequency.

c}  The gain decreases logarithmically with increasing frequency.

d}  The gain does not vary with frequency.@@

127]  What determines the input impedance in a FET

common-source amplifier?

a}  The input impedance is essentially determined by the

resistance between the drain and substrate.

b}  The input impedance is essentially determined by the

resistance between the source and drain.

c}  The input impedance is essentially determined by the gate

biasing network.@@

d}  The input impedance is essentially determined by the

resistance between the source and substrate.

128]  What determines the output impedance in a FET

common-source amplifier?

a}  The output impedance is essentially determined by the drain

resistor.@@

b}  The output impedance is essentially determined by the input

impedance of  the FET.

c}  The output impedance is essentially determined by the drain

supply voltage.

d}  The output impedance is essentially determined by the gate

supply voltage.

129]  What is the purpose of a bypass capacitor?

a}  It increases the resonant frequency of the circuit.

b}  It removes direct current from the circuit by shunting DC to

ground.

c}  It removes alternating current by providing a low impedance

path to ground.@@

d}  It acts as a voltage divider.

130]  What is the purpose of a coupling capacitor?

a}  It blocks direct current and passes alternating current.@@

b}  It blocks alternating current and passes direct current.

c}  It increases the resonant frequency of the circuit.

d}  It decreases the resonant frequency of the circuit.

131]  What condition must exist for a circuit to oscillate?

a}  It must have a gain of less than 1.

b}  It must be neutralized.

c}  It must have positive feedback sufficient to overcome

losses.@@

d}  It must have negative feedback sufficient to cancel the input.

132]  (Refer to figure EL3F2) What is the voltage drop across

R1?

a}  9 volts.

b}  7 volts.

c}  5 volts.@@

d}  3 volts

133]  (Refer to figure EL3F3) What is the voltage drop across

R1?

a}  1.2 volts.

b}  2.4 volts.

c}  3.7 volts.

d}  9 volts.@@

134]  In a properly operating marine transmitter, if the power

supply bleeder resistor opens:

a}  Short circuit of supply voltage due to overload.

b}  Regulation would decrease.

c}  Next stage would fail due to short circuit.

d}  Filter capacitors might short from voltage surge.@@

135]  (Refer to figure EL3F4) Which of the following can occur

that would least affect this circuit?

a}  C1 shorts.

b}  C1 opens.

c}  C3 shorts.

d}  C18 opens@@

136]  (Refer to figure EL3F5) When S1 is closed, lights L1 and

L2 go on.  What is the condition of both lamps when both S1 and

S2 are closed?

a}  both lamps stay on.

b}  L1 turns off;  L2 stays on.

c}  both lamps turn off.

d}  L1 stays on;  L2 turns off.@@

137]  (Refer to figure EL3F5) If S1 is closed both lamps light,

what happens when S1 and S2 are closed?

a}  L1 and L2 are off.

b}  L1 is on and L2 is flashing.

c}  L1 is off and L2 is on.

d}  L1 is on and L2 is off@@

138]  (Refer to figure EL3F6) How can we correct the defect, if

any, in this voltage doubler circuit?

a}  Omit C1.

b}  Reverse polarity signs.@@

c}  Ground X.

d}  Reverse polarity on C1.

139]  (Refer to figure EL3F7) What change is needed in order

to correct the grounded emitter amplifier shown?

a}  No change is necessary.@@

b}  Polarities of emitter-base battery should be reversed.

c}  Polarities of collector-base battery should be reversed.

d}  Point A should be replaced with a low value capacitor.

Subelement 3G -- Signals and emissions.

1]  What is emission A3C?

a}  Facsimile.@@

b}  RTTY.

c}  ATV.

d}  Slow Scan TV.

2]  What type of emission is produced when an amplitude

modulated transmitter is modulated by a facsimile signal?

a}  A3F.

b}  A3C.@@

c}  F3F.

d}  F3C.

3]  What is emission F3C?

a}  Voice transmission.

b}  Slow Scan TV.

c}  RTTY.

d}  Facsimile.@@

4]  What type of emission is produced when a frequency

modulated transmitter is modulated by a facsimile signal?

a}  F3C.@@

b}  A3C.

c}  F3F.

d}  A3F.

5]  What is emission A3F?

a}  RTTY.

b}  Television.@@

c}  SSB.

d}  Modulated CW.

6]  What type of emission is produced when an amplitude

modulated transmitter is modulated by a television signal?

a}  F3F.

b}  A3F.@@

c}  A3C.

d}  F3C.

7]  What is emission F3F?

a}  Modulated CW.

b}  Facsimile.

c}  RTTY.

d}  Television.@@

8]  What type of emission is produced when a frequency

modulated transmitter is modulated by a television signal?

a}  A3F.

b}  A3C.

c}  F3F.@@

d}  F3C.

9]  How can an FM-phone signal be produced?

a}  By modulating the supply voltage to a class-B amplifier.

b}  By modulating the supply voltage to a class-C amplifier.

c}  By using a reactance modulator on an oscillator.@@

d}  By using a balanced modulator on an oscillator.

10]  How can a double-sideband phone signal be produced?

a}  By using a reactance modulator on an oscillator.

b}  By varying the voltage to the varactor in an oscillator

circuit.

c}  By using a phase detector, oscillator, and filter in a

feedback loop.

d}  By modulating the plate supply voltage to a class C

amplifier.@@

11]  How can a single-sideband phone signal be produced?

a}  By producing a double sideband signal with a balanced

modulator and then removing the unwanted sideband by filtering.@@

b}  By producing a double sideband signal with a balanced

modulator and then removing the unwanted sideband by heterodyning.

c}  By producing a double sideband signal with a balanced

modulator and then removing the unwanted sideband by mixing.

d}  By producing a double sideband signal with a balanced

modulator and then removing the unwanted sideband by

neutralization.

12]  What is meant by the term deviation ratio?

a} The ratio of the audio modulating frequency to the center

carrier frequency.

b}  The ratio of the maximum carrier frequency deviation to the

highest audio modulating frequency.@@

c}  The ratio of the carrier center frequency to the audio

modulating frequency.

d}  The ratio of the highest audio modulating frequency to the

average audio modulating frequency.

13]  In an FM-phone signal, what is the term for the maximum

deviation from the carrier frequency divided by the maximum audio

modulating frequency?

a}  Deviation index.

b}  Modulation index.

c}  Deviation ratio.@@

d}  Modulation ratio.

14]  What is the deviation ratio for an FM-phone signal having

a maximum frequency swing of plus or minus 5 kHz and accepting a

maximum modulation rate of 3 kHz?

a}  60.

b}  0.16.

c}  0.6.

d}  1.66.@@

15]  What is the deviation ratio of an FM-phone signal having a

maximum frequency swing of plus or minus 7.5 kHz and accepting a

maximum modulation rate of 3.5 kHz?

a}  2.14.@@

b}  0.214.

c}  0.47.

d}  47.

16]  What is meant by the term modulation index?

a}  The processor index.

b}  The ratio between the deviation of a frequency modulated

signal and the modulating frequency.@@

c}  The FM signal-to-noise ratio.

d}  The ratio of the maximum carrier frequency deviation to the

highest audio modulating frequency.

17]  In an FM-phone signal, what is the term for the ratio

between the deviation of the frequency-modulated signal and the

modulating frequency?

a}  FM compressibility.

b}  Quieting index.

c}  Percentage of modulation.

d}  Modulation index.@@

18]  How does the modulation index of a phase-modulated

emission vary with the modulated frequency?

a}  The modulation index increases as the RF carrier frequency

(the modulated frequency) increases.

b}  The modulation index decreases as the RF carrier frequency

(the modulated frequency) increases.

c}  The modulation index varies with the square root of the RF

carrier frequency (the modulated frequency).

d}  The modulation index does not depend on the RF carrier

frequency (the modulated frequency).@@

19]  In an FM-phone signal having a maximum frequency deviation

of 3.0 kHz either side of the carrier frequency, what is the

modulation index when the modulating frequency is 1.0 kHz?

a}  3.@@

b}  0.3.

c}  3000.

d}  1000.

20]  What is the modulation index of an FM-phone transmitter

producing an instantaneous carrier deviation of 6 kHz when

modulated with a 2 kHz modulating frequency?

a}  6000.

b}  3.@@

c}  2000.

d}  1/3.

21]  What are electromagnetic waves?

a}  Alternating currents in the core of an electromagnet.

b}  A wave consisting of two electric fields at right angles to

each other.

c}  A wave consisting of an electric field and a magnetic field

at right angles to each other.@@

d}  A wave consisting of two magnetic fields at right angles to

each other.

22]  What is a wave front?

a}  A voltage pulse in a conductor.

b}  A current pulse in a conductor.

c}  A voltage pulse across a resistor.

d}  A fixed point in an electromagnetic wave.@@

23]  At what speed do electromagnetic waves travel in free

space?

a}  Approximately 300 million meters per second.@@

b}  Approximately 468 million meters per second.

c}  Approximately 186,300 feet per second.

d}  Approximately 300 million miles per second.

24]  What are the two interrelated fields considered to make up

an electromagnetic wave?

a}  An electric field and a current field.

b}  An electric field and a magnetic field.@@

c}  An electric field and a voltage field.

d}  A voltage field and a current field.

25]  Why do electromagnetic waves not penetrate a good

conductor to any great extent?

a}  The electromagnetic field induces currents in the insulator.

b}  The oxide on the conductor surface acts as a shield.

c}  Because of Eddy currents.@@

d}  The resistivity of the conductor dissipates the field.

26]  What is meant by referring to electromagnetic waves as

horizontally polarized?

a}  The electric field is parallel to the earth.@@

b}  The magnetic field is parallel to the earth.

c}  Both the electric and magnetic fields are horizontal.

d}  Both the electric and magnetic fields are vertical.

27]  What is meant by referring to electromagnetic waves as

having circular polarization?

a}  The electric field is bent into a circular shape.

b}  The electric field rotates.@@

c}  The electromagnetic wave continues to circle the earth.

d}  The electromagnetic wave has been generated by a quad antenna.

28]  When the electric field is perpendicular to the surface of

the earth, what is the polarization of the electromagnetic wave?

a}  Circular.

b}  Horizontal.

c}  Vertical.@@

d}  Elliptical.

29]  When the magnetic field is parallel to the surface of the

earth, what is the polarization of the electromagnetic wave?

a}  Circular.

b}  Horizontal.

c}  Elliptical.

d}  Vertical.@@

30]  When the magnetic field is perpendicular to the surface of

the earth, what is the polarization of the electromagnetic field?

a}  Horizontal.@@

b}  Circular.

c}  Elliptical.

d}  Vertical.

31]  When the electric field is parallel to the surface of the

earth, what is the polarization of the electromagnetic wave?

a}  Vertical.

b}  Horizontal.@@

c}  Circular.

d}  Elliptical.

32]  What is a sine wave?

a}  A constant-voltage, varying-current wave.

b}  A wave whose amplitude at any given instant can be

represented by a point on a wheel rotating at a uniform speed.@@

c}  A wave following the laws of the trigonometric tangent

function.

d}  A wave whose polarity changes in a random manner.

33]  If a sine wave begins from above or below the zero axis,

how many times will it  cross the zero axis in one complete

cycle?

a}  180 times.

b}  4 times.

c}  2 times.@@

d}  360 times.

34]  How many degrees are there in one complete sine wave

cycle?

a}  90 degrees.

b}  270 degrees.

c}  180 degrees.

d}  360 degrees.@@

35]  What is the period of a wave?

a}  The time required to complete one cycle.@@

b}  The number of degrees in one cycle.

c}  The number of zero crossings in one cycle.

d}  The amplitude of the wave.

36]  What is a square wave?

a}  A wave with only 300 degrees in one cycle.

b}  A wave that abruptly changes back and forth between two

voltage levels and which remains an equal time at each level.@@

c}  A wave that makes four zero crossings per cycle.

d}  A wave in which the positive and negative excursions occupy

unequal portions of the cycle time.

37]  What is a wave called which abruptly changes back and

forth between two voltage levels and which remains an equal time

at each level?

a}  A sine wave.

b}  A cosine wave.

c}  A square wave.@@

d}  A rectangular wave.

38]  Which sine waves make up a square wave?

a}  0.707 times the fundamental frequency.

b}  The fundamental frequency and all odd and even harmonics.

c}  The fundamental frequency and all even harmonics.

d}  The fundamental frequency and all odd harmonics.@@

39]  What type of wave is made up of sine waves of the

fundamental frequency and all the odd harmonics?

a}  Square wave.@@

b}  Sine wave.

c}  Cosine wave.

d}  Tangent wave.

40]  What is a sawtooth wave?

a}  A wave that alternates between two values and spends an equal

time at each level.

b}  A wave with a straight line rise time faster than the fall

time (or vice versa).@@

c}  A wave that produces a phase angle tangent to the unit circle.

d}  A wave whose amplitude at any given instant can be

represented by a point on a wheel rotating at a uniform speed.

41]  What type of wave is characterized by a rise time

significantly faster than the fall time (or vice versa)?

a}  A cosine wave.

b}  A square wave.

c}  A sawtooth wave.@@

d}  A sine wave.

42]  Which sine waves make up a sawtooth wave?

a}  The fundamental frequency and all prime harmonics.

b}  The fundamental frequency and all even harmonics.

c}  The fundamental frequency and all odd harmonics.

d}  The fundamental frequency and all harmonics.@@

43]  What type of wave is made up of sine waves at the

fundamental frequency and all the harmonics?

a}  A sawtooth wave.@@

b}  A square wave.

c}  A sine wave.

d}  A cosine wave.

44]  What is the meaning of the term, root mean square value of

an AC voltage?

a}  The value of an AC voltage found by squaring the average

value of the peak AC voltage.

b}  The value of a DC voltage that would cause the same heating

effect in a given resistor as a peak AC voltage.

c}  The value of an AC voltage that would cause the same heating

effect in a given resistor as a DC voltage of the same value.@@

d}  The value of an AC voltage found by taking the square root of

the average AC value.

45]  What is the term used in reference to a DC voltage that

would cause the same heating in a resistor as a certain value of

AC voltage?

a}  Cosine voltage.

b}  Power factor.

c}  Root mean square.@@

d}  Average voltage.

46]  What would be the most accurate way of determining the RMS

voltage of a complex waveform?

a}  By using a grid dip meter.

b}  By measuring the voltage with a D'Arsonval meter.

c}  By using an absorption wavemeter.

d}  By measuring the heating effect in a known resistor.@@

47]  What is the RMS voltage at a common household electrical

power outlet?

a}  117-V AC.@@

b}  331-V AC.

c}  82.7-V AC.

d}  165.5-V AC.

48]  What is the peak voltage at a common household electrical

outlet?

a}  234 volts.

b}  165.5 volts.@@

c}  117 volts.

d}  331 volts.

49]  What is the peak-to-peak voltage at a common household

electrical outlet?

a}  234 volts.

b}  117 volts.

c}  331 volts.@@

d}  165.5 volts.

50]  What is RMS voltage of a 165-volt peak pure sine wave?

a}  233-V AC.

b}  330-V AC.

c}  58.3-V AC.

d}  117-V AC.@@

51]  What is the RMS value of a 331-volt peak-to-peak pure sine

wave?

a}  117-V AC.@@

b}  165-V AC.

c}  234-V AC.

d}  300-V AC.

52]  For many types of voices, what is the ratio of PEP to

average power during a modulation peak in a single-sideband phone

signal?

a}  Approximately 1.0 to 1.

b}  Approximately 25 to 1.

c}  Approximately 2.5 to 1.@@

d}  Approximately 100 to 1.

53]  In a single-sideband phone signal, what determines the

PEP-to-average power ratio?

a}  The frequency of the modulating signal.

b}  The degree of carrier suppression.

c}  The speech characteristics.@@

d}  The amplifier power.

54]  What is the approximate DC input power to a Class B RF

power amplifier stage in an FM-phone transmitter when the PEP

output power is 1500 watts?

a}  Approximately 900 watts.

b}  Approximately 1765 watts.

c}  Approximately 2500 watts.@@

d}  Approximately 3000 watts.

55]  What is the approximate DC input power to a Class C RF

power amplifier stage in a RTTY transmitter when the PEP output

power is 1000 watts?

a}  Approximately 850 watts.

b}  Approximately 1250 watts.@@

c}  Approximately 1667 watts.

d}  Approximately 2000 watts.

56]  What is the approximate DC input power to a Class AB RF

power amplifier stage in an unmodulated carrier transmitter when

the PEP output power is 500 watts?

a}  Approximately 250 watts.

b}  Approximately 600 watts.

c}  Approximately 800 watts.

d}  Approximately 1000 watts.@@

57]  Where is the noise generated which primarily determines

the signal-to-noise ratio in a VHF (150 MHz) marine band

receiver?

a}  In the receiver front end.@@

b}  Man-made noise.

c}  In the atmosphere.

d}  In the ionosphere.

58]  In a pulse-width modulation system, what parameter does

the modulating signal vary?

a}  Pulse duration.@@

b}  Pulse frequency.

c}  Pulse amplitude.

d}  Pulse intensity.

59]  What is the type of modulation in which the modulating

signal varies the duration of the transmitted pulse?

a}  Amplitude modulation.

b}  Frequency modulation.

c}  Pulse-width modulation.@@

d}  Pulse-height modulation.

60]  In a pulse-position modulation system, what parameter does

the modulating signal vary?

a}  The number of pulses per second.

b}  Both the frequency and amplitude of the pulses.

c}  The duration of the pulses.

d}  The time at which each pulse occurs.@@

61]  Why is the transmitter peak power in a pulse modulation

system much greater than its average power?

a}  The signal duty cycle is less than 100%.@@

b}  The signal reaches peak amplitude only when voice modulated.

c}  The signal reaches peak amplitude only when voltage spikes

are generated within the modulator.

d}  The signal reaches peak amplitude only when the pulses are

also amplitude modulated.

62]  What is one way that voice is transmitted in a pulse-width

modulation system?

a}  A standard pulse is varied in amplitude by an amount

depending on the voice waveform at that instant.

b}  The position of a standard pulse is varied by an amount

depending on the voice waveform at that instant.

c}  A standard pulse is varied in duration by an amount depending

on the voice waveform at that instant.@@

d}  The number of standard pulses per second varies depending on

the voice waveform at that instant.

63]  The International Organization for Standardization has

developed a seven-level reference model for a packet-radio

communications structure. What level is responsible for the

actual transmission of data and handshaking signals?

a}  The physical layer.@@

b}  The transport layer.

c}  The communications layer.

d}  The synchronization layer.

64]  The International Organization for Standardization has

developed a seven-level reference model for a packet-radio

communications structure. What level arranges the bits into

frames and controls data flow?

a}  The transport layer.

b}  The link layer.@@

c}  The communications layer.

d}  The synchronization layer.

65]  What is one advantage of using the ASCII code, with its

larger character set, instead of the Baudot code?

a}  ASCII includes built-in error-correction features.

b}  ASCII characters contain fewer information bits than Baudot

characters.

c}  It is possible to transmit upper and lower case text.@@

d}  The larger character set allows store-and-forward control

characters to be added to a message.

66]  What is the duration of a 45-baud Baudot RTTY data pulse?

a}  11 milliseconds.

b}  40 milliseconds.

c}  31 milliseconds.

d}  22 milliseconds.@@

67]  What is the duration of a 45-baud Baudot RTTY start pulse?

a}  11 milliseconds.

b}  22 milliseconds.@@

c}  31 milliseconds.

d}  40 milliseconds.

68]  What is the duration of a 45-baud Baudot RTTY stop pulse?

a}  11 milliseconds.

b}  18 milliseconds.

c}  31 milliseconds.@@

d}  40 milliseconds.

69]  What is the necessary bandwidth of a 170-hertz shift,

45-baud Baudot emission F1B transmission?

a}  45 Hz.

b}  249 Hz.@@

c}  442 Hz.

d}  600 Hz.

70]  What is the necessary bandwidth of a 170-hertz shift,

45-baud Baudot emission J2B transmission?

a}  45 Hz.

b}  249 Hz.@@

c}  442 Hz.

d}  600 Hz.

71]  What is the necessary bandwidth of a 170-hertz shift,

74-baud Baudot emission F1B transmission?

a}  250 Hz.

b}  278 Hz.@@

c}  442 Hz.

d}  600 Hz.

72]  What is the necessary bandwidth of a 170-hertz shift,

74-baud Baudot emission J2B transmission?

a}  250 Hz.

b}  278 Hz.@@

c}  442 Hz.

d}  600 Hz.

73]  What is the necessary bandwidth of a 1000-hertz shift,

1200-baud ASCII emission F1D transmission?

a}  1000 Hz.

b}  1200 Hz.

c}  440 Hz.

d}  2400 Hz.@@

74]  What is the necessary bandwidth of a 4800-hertz frequency

shift, 9600-baud ASCII emission F1D transmission?

a}  15.36 kHz.@@

b}  9.6 kHz.

c}  4.8 kHz.

d}  5.76 kHz.

75]  What is the necessary bandwidth of a 4800-hertz frequency

shift, 9600-baud ASCII emission J2D transmission?

a}  15.36 kHz.@@

b}  9.6 kHz.

c}  4.8 kHz.

d}  5.76 kHz.

76]  What is the necessary bandwidth of a 170-hertz shift,

110-baud ASCII emission F1B transmission?

a}  304 Hz.

b}  314 Hz.@@

c}  608 Hz.

d}  628 Hz.

77]  What is the necessary bandwidth of a 170-hertz shift,

110-baud ASCII emission J2B transmission?

a}  304 Hz.

b}  314 Hz.@@

c}  608 Hz.

d}  628 Hz.

78]  What is the necessary bandwidth of a 170-hertz shift,

300-baud ASCII emission F1D transmission?

a}  0 Hz.

b}  0.3 kHz.

c}  0.5 kHz.@@

d}  1.0 kHz.

79]  What is the necessary bandwidth for a 170-hertz shift,

300-baud ASCII emission J2D transmission?

a}  0 Hz.

b}  0.3 kHz.

c}  0.5 kHz.@@

d}  1.0 kHz.

80]  What is amplitude compandored single sideband?

a}  Reception of single sideband with a conventional CW receiver.

b}  Reception of single sideband with a conventional FM receiver.

c}  Single sideband incorporating speech compression at the

transmitter and speech expansion at the receiver.@@

d}  Single sideband incorporating speech expansion at the

transmitter and speech compression at the receiver.

81]  What is meant by compandoring?

a}  Compressing speech at the transmitter and expanding it at the

receiver.@@

b}  Using an audio-frequency signal to produce pulse-length

modulation.

c}  Combining amplitude and frequency modulation to produce a

single-sideband signal.

d}  Detecting and demodulating a single-sideband signal by

converting it to a pulse-modulated signal.

82]  What is the purpose of a pilot tone in an amplitude

compandored single sideband system?

a}  It permits rapid tuning of a mobile receiver.@@

b}  It replaces the suppressed carrier at the receiver.

c}  It permits rapid change of frequency to escape high-powered

interference.

d}  It acts as a beacon to indicate the present propagation

characteristic of the band.

83]  What is the approximate frequency of the pilot tone in an

amplitude compandored single sideband system?

a}  1 kHz.

b}  5 MHz.

c}  455 kHz.

d}  3 kHz.@@

84]  How many more voice transmissions can be packed into a

given frequency band for amplitude-compandored single-sideband

systems over conventional FM-phone systems?

a}  2.

b}  4.@@

c}  8.

d}  16.

85]  What term describes a wide-bandwidth communications system

in which the RF carrier varies according to some predetermined

sequence?

a}  Amplitude compandored single sideband.

b}  SITOR.

c}  Time-domain frequency modulation.

d}  Spread spectrum communication.@@

86]  What is the term used to describe a spread spectrum

communications system where the center frequency of a

conventional carrier is altered many times per second in

accordance with a pseudo-random list of channels?

a}  Frequency hopping.@@

b}  Direct sequence.

c}  Time-domain frequency modulation.

d}  Frequency compandored spread spectrum.

87]  What term is used to describe a spread spectrum

communications system in which a very fast binary bit stream is

used to shift the phase of an RF carrier?

a}  Frequency hopping.

b}  Direct sequence.@@

c}  Binary phase-shift keying.

d}  Phase compandored spread spectrum.

88]  What is the term for the amplitude of the maximum positive

excursion of a signal as viewed on an oscilloscope?

a}  Peak-to-peak voltage.

b}  Inverse peak negative voltage.

c}  RMS voltage.

d}  Peak positive voltage.@@

89]  What is the term for the amplitude of the maximum negative

excursion of a signal as viewed on an oscilloscope?

a}  Peak-to-peak voltage.

b}  Inverse peak positive voltage.

c}  RMS voltage.

d}  Peak negative voltage.@@

90]  What is the easiest voltage amplitude dimension to measure

by viewing a pure sine wave signal on an oscilloscope?

a}  Peak-to-peak voltage.@@

b}  RMS voltage.

c}  Average voltage.

d}  DC voltage.

91]  What is the relationship between the peak-to-peak voltage

and the peak voltage amplitude in a symmetrical wave form?

a}  1:1.

b}  2:1.@@

c}  3:1.

d}  4:1.

92]  What input-amplitude parameter is valuable in evaluating

the signal-handling capability of a Class A amplifier?

a}  Peak voltage.@@

b}  Average voltage.

c}  RMS voltage.

d}  Resting voltage.

93]  If 480 kHz is radiated from a 1/4 wavelength antenna, what

is the 7th harmonic?

a}  3.360 MHz.@@

b}  840 kHz.

c}  3350 kHz.

d}  480 kHz.

94]  What is the seventh harmonic of a 100 MHz quarter

wavelength antenna?

a}  14.28 MHz.

b}  107 MHz.

c}  149 MHz.

d}  700 MHz.@@

95]  What is the seventh harmonic of 2182 kHz when the

transmitter is connected to a half-wave Hertz antenna?

a}  2182 kHz.

b}  15.27 MHz.@@

c}  311.7 kHz.

d}  7.64 MHz.

96]  What is the fifth harmonic frequency of a transmitter

operating on 480 kHz with a 1/4 wavelength antenna?

a}  2.4 MHz.@@

b}  240 MHz.

c}  600 kHz.

d}  1.2 MHz.

97]  What is the frequency range of the ground-based Very

High Frequency Omnidirectional Range (VOR) stations used for

aircraft navigation?

a}  108.00 kHz to 117.95 kHz.

b}  329.15 MHz to 335.00 MHz.

c}  329.15 kHz to 335.00 kHz.

d}  108.00 MHz to 117.95 MHz.@@

98]  What is the function of a commercial aircraft's SELCAL

installation?

a}  SELCAL is a type of aircraft communications device that

allows an aircraft's receiver to be continuously CALibrated for

signal SELectivity.

b}  SELCAL is a type of aircraft communications system where a

ground-based transmitter can CALL a SELected aircraft or group of

aircraft without the flight crew monitoring the ground-station

frequency.@@

c}  SELCAL is a type of aircraft transmission that uses

SEquential LogiC ALgorithm encryption to prevent public

"eavesdropping" of crucial aircraft flight data.

d}  SELCAL is a type of aircraft communications system where an

airborne transmitter can SELectively CALculate the line-of-sight

distance to several ground-station receivers.

99]  What is the main underlying operating principle of the

Very High Frequency Omnidirectional Range (VOR) aircraft

navigational system?

a}  A definite amount of time is required to send and receive a

radio signal.

b}  The difference between the peak values of two DC voltages may

be used to determine an aircraft's altitude above a selected VOR

station.

c}  A phase difference between two AC voltages may be used to

determine an aircraft's azimuth position in relation to a

selected VOR station.@@

d}  A phase difference between two AC voltages may be used to

determine an aircraft's distance from a selected VOR station.

100]  The amplitude modulated variable phase signal and the

frequency modulated reference phase signal of a Very High

Frequency Omnidirectional Range (VOR) station used for aircraft

navigation are synchronized so that both signals are in phase

with each other at:

a}  180 degrees South, true bearing position of the VOR station.

b}  360 degrees North, magnetic bearing position of the VOR

station.@@

c}  180 degrees South, magnetic bearing position of the VOR

station.

d}  0 degrees North, true bearing position of the VOR station.

101]  Choose the only correct statement about the effective

range of a Very High Frequency Omnidirectional Range (VOR)

station used for aircraft navigation.

a}  Its reception range is based on both the aircraft's altitude

and the aircraft's line-of-sight to the VOR station.@@

b}  Its reception range is not a function of the aircraft's

altitude.

c}  Its reception range is not a function of the aircraft's

longitude and latitude position in relation to the VOR station's

position.

d}  Its reception range is greatly affected by atmospheric

effects and propagation anomalies.

102]  What is the name of the mechanically rotatable variable

RF transformer device of a Very High Frequency Omnidirectional

Range (VOR) station that is used to generate the amplitude

modulated variable phase signal used in aircraft navigation?

a}  A ghandimeter.

b}  A goniometer.@@

c}  A gondolameter.

d}  A gorgonzolameter.

103]  What is the frequency range of the localizer beam

system used by aircraft to find the centerline of a runway during

an Instrument Landing System (ILS) approach to an airport?

a}  108.10 kHz to 111.95 kHz.

b}  329.15 MHz to 335.00 MHz.

c}  329.15 kHz to 335.00 kHz.

d}  108.10 MHz to 111.95 MHz.@@

104]  Choose the only correct statement about the localizer

beam system used by aircraft to find the centerline of a runway

during an Instrument Landing System (ILS) approach to an airport.

a}  The localizer beam system operates within the assigned

frequency range of 108.10 GHz to 111.95 GHz.

b}  The localizer beam system produces two amplitude modulated

antenna patterns; one pattern above and one pattern below the

normal 2.5 degree approach glidepath of the aircraft.

c}  The localizer beam system's frequencies are automatically

tuned-in when the proper glideslope frequency is selected on the

aircraft's Navigation and Communication (NAV/COMM) transceiver.

d}  The localizer beam system produces two amplitude modulated

antenna patterns; one pattern with an audio frequency of 90 Hz

and one pattern with an audio frequency of 150 Hz.@@

105]  Choose the only correct statement about the localizer

beam system used by aircraft to find the centerline of a runway

during an Instrument Landing System (ILS) approach to an airport.

a}  If the ratio of the 90 Hz audio signal strength to the 150 Hz

audio signal strength of the antenna patterns is equal; the

aircraft is on the proper 2.5 degree approach glidepath.

b}  If the strength of the 90 Hz audio signal is greater than the

strength of the 150 Hz audio signal of the antenna patterns; the

aircraft is to the left of the centerline of the runway.@@

c}  If the strength of the 150 Hz audio signal is greater than

the strength of the 90 Hz audio signal of the antenna patterns;

the aircraft is to the left of the centerline of the runway.

d}  If the strength of the 150 Hz audio signal is greater than

the strength of the 90 Hz audio signal of the antenna patterns;

the aircraft is above the proper 2.5 degree approach glidepath.

106]  What is the frequency range of the glideslope beam

system used by aircraft to maintain the proper ascent angle to

the surface of a runway during an Instrument Landing System (ILS)

approach to an airport?

a}  108.00 MHz to 117.95 MHz.

b}  329.15 kHz to 335.00 kHz.

c}  329.15 MHz to 335.00 MHz.@@

d}  108.10 kHz to 117.95 kHz.

107]  Choose the only correct statement about the glideslope

beam system used by aircraft to maintain the proper ascent angle

to the surface of a runway during an Instrument Landing System

(ILS) approach to an airport.

a}  Two antenna patterns are produced; one to the left of the

runway's centerline at an audio modulated tone of 90 Hz and one

to the right of the runway's centerline at an audio modulated

tone of 150 Hz.

b}  Two antenna patterns are produced; one to the left of the

runway's centerline at an audio modulated tone of 150 Hz and one

to the right of the runway's centerline at an audio modulated

tone of 90 Hz.

c}  Two antenna patterns are produced; one above the normal 2.5

degree ascent angle to the runway's surface at an audio modulated

tone of 150 Hz and one below the normal 2.5 degree ascent angle

to the runway's surface at an audio modulated tone of 90 Hz.

d}  Two antenna patterns are produced; one above the normal 2.5

degree ascent angle to the runway's surface at an audio modulated

tone of  90 Hz and one below the normal 2.5 degree ascent angle

to the runway's surface at an audio modulated tone of 150 Hz.@@

108]  What is the frequency range of the marker beacon system

used to indicate an aircraft's position during an Instrument

Landing System (ILS) approach to an airport's runway?

a}  The outer, middle, and inner marker beacons' UHF frequencies

are unique for each ILS equipped airport to provide unambiguous

frequency protected reception areas in the 329.15 MHz to 335.00

MHz range.

b}  The outer marker beacon's carrier frequency is 400 MHz, the

middle marker beacon's carrier frequency is 1300 MHz, and the

inner marker beacon's carrier frequency is 3000 MHz.

c}  The outer, the middle, and the inner marker beacon's carrier

frequencies are all 75 MHz but the marker beacons are 95%

tone-modulated at 400 Hz (outer), 1300 Hz (middle), and 3000 Hz

(inner).@@

d}  The outer marker beacon's carrier frequency is 3000 kHz, the

middle marker beacon's carrier frequency is 1300 kHz, and the

inner marker beacon's carrier frequency is 400 kHz.

109]  What is the frequency range of the Distance Measuring

Equipment (DME) used to indicate an aircraft's slant range

distance to a selected ground-based navigation station?

a}  962 MHz to 1213 MHz.@@

b}  108.10 MHz to 111.95 MHz.

c}  108.00 MHz to 117.95 MHz.

d}  329.15 MHz to 335.00 MHz.

110]  What is the main underlying operating principle of an

aircraft's Distance Measuring Equipment (DME)?

a}  A measurable amount of time is required to send and receive a

radio signal through the earth's atmosphere.@@

b}  The difference between the peak values of two DC voltages may

be used to determine an aircraft's distance to another aircraft.

c}  A measurable frequency compression of an AC signal may be

used to determine an aircraft's altitude above the earth.

d}  A phase inversion between two AC voltages may be used to

determine an aircraft's distance to the exit ramp of an airport's

runway.

111]  What is the slant range distance of an aircraft's

Distance Measuring Equipment (DME)?

a}  It is the distance between two aircraft of different

altitudes.

b}  It is the distance between two ground-based navigation

stations having differences in their elevations above mean sea

level.

c}  It is the line-of-sight distance between an aircraft and a

selected ground-based navigation station.@@

d}  It is the radius-of-the-earth distance between two

ground-based navigation stations having the same elevations above

mean sea level.

112]  What is the distance to a selected Distance Measuring

Equipment (DME) station if an aircraft receives the ground

station's reply 175 microseconds after it transmits its airborne

interrogation signal? Use the standard 50 microsecond DME reply

delay.

a}  20.2 nautical miles.

b}  11.6 statute miles.@@

c}  14.2 nautical miles.

d}  10.1 statute miles.

113]  What are the transmission and the reception frequencies

of an aircraft's mode C transponder operating in the Air Traffic

Control Radar Beacon System (ATCRBS)?

a}  Transmit at 1090 MHz and receive at 1030 MHz.@@

b}  Transmit at 1030 kHz and receive at 1090 kHz.

c}  Transmit at 1090 kHz and receive at 1030 kHz.

d}  Transmit at 1030 MHz and receive at 1090 MHz.

114]  What type of information is derived from an aircraft's

mode C transponder transmission operating in the Air Traffic

Control Radar Beacon System (ATCRBS)?

a}  Range, aircraft weight, and fuel aboard information.

b}  Range, aircraft weight, and altitude information.

c}  Range, fuel aboard, and altitude information.

d}  Range, bearing, and altitude information.@@

115]  What type of encoding is used in an aircraft's mode C

transponder transmission to a ground station of the Air Traffic

Control Radar Beacon System (ATCRBS)?

a}   Differential phase shift keying.

b}   Pulse position modulation.@@

c}   Doppler effect compressional encryption.

d}   Amplitude modulation at 95%.

116]  What type of encryption is used in the P6 informational

pulse of an aircraft's mode S transponder transmission to a

ground station of the Air Traffic Control Radar Beacon System

(ATCRBS)?

a}   Differential phase shift keying.@@

b}   Pulse position modulation.

c}   Doppler effect compressional encryption.

d}   Amplitude modulation at 95%.

117]  What is the function of the P2 side lobe suppression

(SLS) pulse that is received by an aircraft's mode C or mode S

transponder operating in the Air Traffic Control Radar Beacon

System (ATCRBS)?

a}  The P2 SLS pulse is radiated from an ATCRBS omnidirectional

antenna and is used to suppress an aircraft's transponder reply

if it is located in the spurious side lobes of the ATCRBS

interrogation directional beam pattern.@@

b}  The P2 SLS pulse is radiated from an ATCRBS directional

antenna and is used to ensure that an aircraft's transponder will

continuously reply to all transmitted ATCRBS interrogation

signals while suppressing all other aircraft from replying.

c}  The P2 SLS pulse is radiated from an ATCRBS omnidirectional

antenna to suppress the reply of non-transponder equipped

aircraft within the ATCRBS' reception area.

d}  The P2 SLS pulse is transmitted by the aircraft's transponder

to suppress other aircrafts' transponders from replying to an

ATCRBS interrogation signal thereby eliminating reply

transmission confusion.

118]  In addition to duplicating the functions of a mode C

transponder, an aircraft's mode S transponder can also provide:.

a}  Primary radar surveillance capabilities.

b}  Long range lightning detection.

c}  Mid-air collision avoidance capabilities.@@

d}  Backup VHF voice communication abilities.

119]  In the Air Traffic Control Radar Beacon System

(ATCRBS), what is an aircraft's mode S squitter transmission?

a}  It is a 1090 MHz transmission that announces the unique

presence of a mode S capable aircraft by  encrypting the

aircraft's tail number in the signal.@@

b}  It is a 1030 MHz transmission that is only used to determine

the distance to an aircraft that is not transponder equipped.

c}  It is a 1090 MHz transmission that is used to actively track

other aircraft that are not transponder equipped .

d}  It is a 1030 MHz transmission that is used as a safety

distress signal when an aircraft is in danger of a mid-air

collision.

120]  What is the frequency range of an aircraft's radio

altimeter?

a}  962 MHz to 1213 MHz.

b}  329.15 MHz to 335.00 MHz.

c}  4250 MHz to 4350 MHz.@@

d}  108.00 MHz to 117.95 MHz.

121]  What type of transmission is radiated from an

aircraft's radio altimeter antenna?

a}  An amplitude modulated continuous wave.

b}  A pulse position modulated UHF signal.

c}  A differential phase shift keyed UHF signal.

d}  A frequency modulated continuous wave.@@

122]  What is the normal Above Ground Level (AGL) range of an

aircraft's radio altimeter?

a}  0 feet AGL to 2,500 feet AGL.@@

b}  0 feet AGL to 25,000 feet AGL.

c}  0 feet AGL to 75,000 feet AGL.

d}  0 feet AGL to the inner boundaries of the troposphere.

123]  What occurs when an aircraft's radio altimeter

experiences the double bounce phenomenon?

a}  One aircraft's radio altimeter transmission is received by

another aircraft's radio altimeter antenna, giving erroneous

indications.

b}  An aircraft's radio altimeter transmission is first

bounced-off the earth's troposphere, then bounced-off the earth's

surface, then received.

c}  An aircraft's radio altimeter transmission is bounced-off the

earth, then bounced-off the aircraft's skin, then bounced-off the

earth again, then received.@@

d}  One aircraft's radio altimeter transmission is bounced-off

another aircraft's skin, then received, giving erroneous

indications.

124]  What is the frequency range of an aircraft's Automatic

Direction Finding (ADF) equipment?

a}  190 MHz to 1750 MHz.

b}  108.10 MHz to 111.95 MHz.

c}  190 kHz to 1750 kHz.@@

d}  108.00 MHz to 117.95 MHz.

125]  Choose the only correct statement about an aircraft's

Automatic Direction Finding (ADF) equipment.

a}  An aircraft's ADF transmission exhibits primarily a

line-of-sight range to the ground-based target station and will

not follow the curvature of the earth.

b}  Only a single omnidirectional sense antenna is required to

receive an NDB transmission and process the signal to calculate

the aircraft's bearing to the selected ground station.

c}  All frequencies in the ADF's operating range except the

commercial standard broadcast stations (550 kHz to 1660 kHz) can

be utilized as a navigational Non Directional Beacon (NDB)

signal.

d}  An aircraft's ADF antennas can receive transmissions that are

over the earth's horizon (sometimes several hundred miles away)

since these signals will follow the curvature of the earth.@@

126]  What is the cause of quadrantal error when using an

aircraft's Automatic Direction Finding (ADF) equipment?

a}  Quadrantal error is caused by the altitude of an aircraft in

relation to the curvature of the earth.

b}  Quadrantal error is caused by the geographic position of an

aircraft in relation to the North, South, East, or West quadrant

of the earth.

c}  Quadrantal error is caused by the presence of the aircraft in

the electromagnetic field of the NDB transmission.@@

d}  Quadrantal error is caused when the aircraft's ADF

transmission is not attenuated sufficiently and is then received

at an elevated power level.

127]  What is meant by the term, "night effect", when using

an aircraft's Automatic Direction Finding (ADF) equipment?

a}  Night effect refers to the fact that all Non Directional

Beacon (NDB) transmitters are turned-off at dusk and turned-on at

dawn.

b}  Night effect refers to the fact that Non Directional Beacon

(NDB) transmissions can bounce-off the earth's ionosphere at

night and be received at almost any direction.@@

c}  Night effect refers to the fact that an aircraft's ADF

transmissions will be slowed at night due to the increased

density of the earth's atmosphere after sunset.

d}  Night effect refers to the fact that an aircraft's ADF

antennas usually collect dew moisture after sunset which

decreases their effective reception distance from an NDB

transmitter.

128]  What is the frequency range of an aircraft's High

Frequency (HF) communications?

a}  118.000 MHz to 136.975 MHz (worldwide up to 151.975 MHz).

b}  108.00 MHz to 117.95 MHz.

c}  329.15 MHz to 335.00 MHz.

d}  2.000 MHz to 29.999 MHz.@@

129]  Why is an antenna coupler used in an aircraft's High

Frequency (HF) communications installation?

a}  The antenna coupler is a TNC connector that electrically and

mechanically bonds the HF receiver and, or box to the antenna's

coaxial lead.

b}  The antenna coupler is a device that is used to secure an HF

antenna to the aircraft's fuselage.

c}  The antenna coupler is a device that is used to provide an

efficient voltage standing-wave ratio impedance match between the

HF transmitter load and the transmission line antenna.@@

d}  The antenna coupler is a device that is used to "daisy chain"

several HF antennas on an aircraft to increase its HF reception

range.

130]  What is the frequency range of an aircraft's Very High

Frequency (VHF) communications?

a}  118.000 MHz to 136.975 MHz (worldwide up to 151.975 MHz)@@.

b}  108.00 MHz to 117.95 MHz.

c}  329.15 MHz to 335.00 MHz.

d}  2.000 MHz to 29.999 MHz.

131]  Choose the only correct statement about an aircraft's

High Frequency (HF) and Very High Frequency (VHF) communication

transmissions.

a}  VHF transmissions usually follow the curvature of the earth

or are reflected by the ionosphere to provide long-range

communications.

b}  HF transmission antennas are smaller and more aerodynamic

than are VHF transmission antennas.

c}  VHF transmissions experience less channel interference than

do HF transmissions.@@

d}  HF transmissions are primarily a line-of-sight system between

the transmitter station and the receiver station.

Subelement 3H -- Antennas and feedlines.

1]  What is meant by the term antenna gain?

a}  The numerical ratio relating the radiated signal strength of

an antenna to that of another antenna.@@

b}  The ratio of the signal in the forward direction to the

signal in the back direction.

c}  The ratio of the amount of power produced by the antenna

compared to the output power of the transmitter.

d}  The final amplifier gain minus the transmission line losses

(including any phasing lines present).

2]  What is the term for a numerical ratio that relates the

performance of one antenna to that of another real or theoretical

antenna?

a}  Effective radiated power.

b}  Antenna gain.@@

c}  Conversion gain.

d}  Peak effective power.

3]  What is meant by the term antenna bandwidth?

a}  Antenna length divided by the number of elements.

b}  The frequency range over which an antenna can be expected to

perform well.@@

c}  The angle between the half-power radiation points.

d}  The angle formed between two imaginary lines drawn through

the ends of the elements.

4]  What is the wavelength of a shorted stub used to absorb

even harmonics?

a}  1/2 wavelength.

b}  1/3 wavelength.

c}  1/4 wavelength.@@

d}  1/8 wavelength.

5]  What is a trap antenna?

a}  An antenna for rejecting interfering signals.

b}  A highly sensitive antenna with maximum gain in all

directions.

c}  An antenna capable of being used on more than one band

because of the presence of parallel LC networks.@@

d}  An antenna with a large capture area.

6]  What is an advantage of using a trap antenna?

a}  It has high directivity in the high-frequency bands.

b}  It has high gain.

c}  It minimizes harmonic radiation.

d}  It may be used for multiband operation.@@

7]  What is a disadvantage of using a trap antenna?

a}  It will radiate harmonics.@@

b}  It can only be used for single band operation.

c}  It is too sharply directional at lower frequencies.

d}  It must be neutralized.

8]  What is the principle of a trap antenna?

a}  Beamwidth may be controlled by non-linear impedances.

b}  The traps form a high impedance to isolate parts of the

antenna.@@

c}  The effective radiated power can be increased if the space

around the antenna "sees" a high impedance.

d}  The traps increase the antenna gain.

9]  What is a parasitic element of an antenna?

a}  An element polarized 90 degrees opposite the driven element.

b}  An element dependent on the antenna structure for support.

c}  An element that receives its excitation from mutual coupling

rather than from a transmission line.@@

d}  A transmission line that radiates radio-frequency energy.

10]  How does a parasitic element generate an electromagnetic

field?

a}  By the RF current received from a connected transmission line.

b}  By interacting with the earth's magnetic field.

c}  By altering the phase of the current on the driven element.

d}  By currents induced into the element from a surrounding

electric field.@@

11]  How does the length of the reflector element of a

parasitic element beam antenna compare with that of the driven

element?

a}  It is about 5% longer.@@

b}  It is about 5% shorter.

c}  It is twice as long.

d}  It is one-half as long.

12]  How does the length of the director element of a parasitic

element beam antenna compare with that of the driven element?

a}  It is about 5% longer.

b}  It is about 5% shorter.@@

c}  It is one-half as long.

d}  It is twice as long.

13]  What is meant by the term radiation resistance for an

antenna?

a}  Losses in the antenna elements and feed line.

b}  The specific impedance of the antenna.

c}  An equivalent resistance that would dissipate the same amount

of power as that radiated from an antenna.@@

d}  The resistance in the trap coils to received signals.

14]  What are the factors that determine the radiation

resistance of an antenna?

a}  Transmission line length and height of antenna.

b}  The location of the antenna with respect to nearby objects

and the length/diameter ratio of the conductors.@@

c}  It is a constant for all antennas since it is a physical

constant.

d}  Sunspot activity and the time of day.

15]  What is a driven element of an antenna?

a}  Always the rearmost element.

b}  Always the forwardmost element.

c}  The element fed by the transmission line.@@

d}  The element connected to the rotator.

16]  What is the usual electrical length of a driven element in

a HF beam antenna?

a}  1/4 wavelength.

b}  1/2 wavelength.@@

c}  3/4 wavelength.

d}  1 wavelength.

17]  What is the term for an antenna element that is supplied

power from a transmitter through a transmission line?

a}  Driven element.@@

b}  Director element.

c}  Reflector element.

d}  Parasitic element.

18]  How is antenna "efficiency" computed?

a}  Efficiency = (radiation resistance/transmission resistance) X

100%.

b}  Efficiency = (radiation resistance/total resistance) X 100%.@@

c}  Efficiency = (total resistance/radiation resistance) X 100%.

d}  Efficiency = (effective radiated power/transmitter output) X

100%.

19]  What is the term for the ratio of the radiation resistance

of an antenna to the total resistance of the system?

a}  Effective radiated power.

b}  Radiation conversion loss.

c}  Antenna efficiency.@@

d}  Beamwidth.

20]  What is included in the total resistance of an antenna

system?

a}  Radiation resistance plus space impedance.

b}  Radiation resistance plus transmission resistance.

c}  Transmission line resistance plus radiation resistance.

d}  Radiation resistance plus ohmic resistance.@@

21]  How can the antenna efficiency of a HF grounded vertical

antenna be made comparable to that of a half-wave antenna?

a}  By installing a good ground radial system.@@

b}  By isolating the coax shield from ground.

c}  By shortening the vertical.

d}  By lengthening the vertical.

22]  Why does a half-wave antenna operate at very high

efficiency?

a}  Because it is non-resonant.

b}  Because the conductor resistance is low compared to the

radiation resistance.@@

c}  Because earth-induced currents add to its radiated power.

d}  Because it has less corona from the element ends than other

types of antennas.

23]  What is a folded dipole antenna?

a}  A dipole that is one-quarter wavelength long.

b}  A ground plane antenna.

c}  A dipole whose ends are connected by another one-half

wavelength piece of wire.@@

d}  A fictional antenna used in theoretical discussions to

replace the radiation resistance.

24]  How does the bandwidth of a folded dipole antenna compare

with that of a simple dipole antenna?

a}  It is 0.707 times the simple dipole bandwidth.

b}  It is essentially the same.

c}  It is less than 50% that of a simple dipole.

d}  It is greater.@@

25]  What is the input terminal impedance at the center of a

folded dipole antenna?

a}  300 ohms.@@

b}  72 ohms.

c}  50 ohms.

d}  450 ohms.

26]  What is the meaning of the term "velocity factor" of a

transmission line?

a}  The ratio of the characteristic impedance of the line to the

terminating impedance.

b}  The index of shielding for coaxial cable.

c}  The velocity of the wave on the transmission line multiplied

by the velocity of light in a vacuum.

d}  The velocity of the wave on the transmission line divided by

the velocity of light in a vacuum.@@

27]  What is the term for the ratio of actual velocity at which

a signal travels through a line to the speed of light in a

vacuum?

a}  Velocity factor.@@

b}  Characteristic impedance.

c}  Surge impedance.

d}  Standing wave ratio.

28]  What is the velocity factor for non-foam dielectric 50 or

75 ohm flexible coaxial cable such as RG 8, 11, 58 and 59? .

a}  2.70.

b}  0.66.@@

c}  0.30.

d}  0.10.

29]  What determines the velocity factor in a transmission

line?

a}  The termination impedance.

b}  The line length.

c}  Dielectrics in the line.@@

d}  The center conductor resistivity.

30]  Why is the physical length of a coaxial cable transmission

line shorter than its electrical length?

a}  Skin effect is less pronounced in the coaxial cable.

b}  RF energy moves slower along the coaxial cable.@@

c}  The surge impedance is higher in the parallel feed line.

d}  The characteristic impedance is higher in the parallel feed

line.

31]  What would be the physical length of a typical coaxial

transmission line that is electrically one-quarter wavelength

long at 14.1 MHz?

a}  20 meters.

b}  3.51 meters.@@

c}  2.33 meters.

d}  0.25 meters.

32]  What would be the physical length of a typical coaxial

transmission line that is electrically one-quarter wavelength

long at 7.2 MHz?

a}  10.5 meters.

b}  6.88 meters.@@

c}  24 meters.

d}  50 meters.

33]  What is the physical length of a parallel antenna feedline

that is electrically one-half wavelength long at 14.10 MHz?

(assume a velocity factor of 0.82).

a}  15 meters.

b}  24.3 meters.

c}  8.7 meters.@@

d}  70.8 meters.

34]  What is the physical length of a twin lead transmission

feedline at 36.5 MHz? (assume a velocity factor of 0.80).

a}  Electrical length times 0.8.@@

b}  Electrical length divided by 0.8.

c}  80 meters.

d}  160 meters.

35]  In a half-wave antenna, where are the current nodes?

a}  At the ends.@@

b}  At the center.

c}  Three-quarters of the way from the feed point toward the end.

d}  One-half of the way from the feed point toward the end.

36]  In a half-wave antenna, where are the voltage nodes?

a}  At the ends.

b}  At the feed point.@@

c}  Three-quarters of the way from the feed point toward the end.

d}  One-half of the way from the feed point toward the end.

37]  At the ends of a half-wave antenna, what values of current

and voltage exist compared to the remainder of the antenna?

a}  Equal voltage and current.

b}  Minimum voltage and maximum current.

c}  Maximum voltage and minimum current.@@

d}  Minimum voltage and minimum current.

38]  At the center of a half-wave antenna, what values of

voltage and current exist compared to the remainder of the

antenna?

a}  Equal voltage and current.

b}  Maximum voltage and minimum current.

c}  Minimum voltage and minimum current.

d}  Minimum voltage and maximum current.@@

39]  What happens to the base feed point of a fixed length

mobile antenna as the frequency of operation is lowered?

a}  The resistance decreases and the capacitive reactance

decreases.

b}  The resistance decreases and the capacitive reactance

increases.@@

c}  The resistance increases and the capacitive reactance

decreases.

d}  The resistance increases and the capacitive reactance

increases.

40]  Why should an HF mobile antenna loading coil have a high

ratio of reactance to resistance?

a}  To swamp out harmonics.

b}  To maximize losses.

c}  To minimize losses.@@

d}  To minimize the Q.

41]  Why is a loading coil often used with an HF mobile

antenna?

a}  To improve reception.

b}  To lower the losses.

c}  To lower the Q.

d}  To tune out the capacitive reactance.@@

42]  For a shortened vertical antenna, where should a loading

coil be placed to minimize losses and produce the most effective

performance?

a}  Near the center of the vertical radiator.@@

b}  As low as possible on the vertical radiator.

c}  As close to the transmitter as possible.

d}  At a voltage node.

43]  What happens to the bandwidth of an antenna as it is

shortened through the use of loading coils?

a}  It is increased.

b}  It is decreased.@@

c}  No change occurs.

d}  It becomes flat.

44]  What type of antenna is used in an aircraft's Instrument

Landing System (ILS) glideslope installation?

a}  A vertically polarized antenna that radiates an

omnidirectional antenna pattern.

b}  A balanced loop reception antenna.

c}  A folded dipole reception antenna.@@

d}  An electronically steerable phased-array antenna that

radiates a directional antenna pattern.

45]  What is an advantage of using top loading in a shortened

HF vertical antenna?

a}  Lower Q.

b}  Greater structural strength.

c}  Higher losses.

d}  Improved radiation efficiency.@@

46]  What is an isotropic radiator?

a}  A hypothetical, omnidirectional antenna.@@

b}  In the northern hemisphere, an antenna whose directive

pattern is constant in southern directions.

c}  An antenna high enough in the air that its directive pattern

is substantially unaffected by the ground beneath it.

d}  An antenna whose directive pattern is substantially

unaffected by the spacing of the elements.

47]  When is it useful to refer to an isotropic radiator?

a}  When comparing the gains of directional antennas.@@

b}  When testing a transmission line for standing wave ratio.

c}  When (in the northern hemisphere) directing the transmission

in a southerly direction.

d}  When using a dummy load to tune a transmitter.

48]  What theoretical reference antenna provides a comparison

for antenna measurements?

a}  Quarter-wave vertical.

b}  Yagi-Uda array.

c}  Bobtail curtain.

d}  Isotropic radiator.@@

49]  What purpose does an isotropic radiator serve?

a}  It is used to compare signal strengths (at a distant point)

of different transmitters.

b}  It is used as a reference for antenna gain measurements.@@

c}  It is used as a dummy load for tuning transmitters.

d}  It is used to measure the standing-wave-ratio on a

transmission line.

50]  How much gain does a 1/2-wavelength dipole have over an

isotropic radiator?

a}  About 1.5 dB.

b}  About 2.1 dB.@@

c}  About 3.0 dB.

d}  About 6.0 dB.

51]  How much gain does an antenna have over a 1/2-wavelength

dipole when it has 6 dB gain over an isotropic radiator?

a}  About 3.9 dB.@@

b}  About 6.0 dB.

c}  About 8.1 dB.

d}  About 10.0 dB.

52]  How much gain does an antenna have over a 1/2-wavelength

dipole when it has 12 dB gain over an isotropic radiator?

a}  About 6.1 dB.

b}  About 9.9 dB.@@

c}  About 12.0 dB.

d}  About 14.1 dB.

53]  What is the antenna pattern for an isotropic radiator?

a}  A figure-8.

b}  A unidirectional cardioid.

c}  A parabola.

d}  A sphere.@@

54]  What type of directivity pattern does an isotropic

radiator have?

a}  A figure-8.

b}  A unidirectional cardioid.

c}  A parabola.

d}  A sphere.@@

55]  What factors determine the receiving antenna gain required

at a station in earth operation?

a}  Height, transmitter power and antennas of satellite.@@

b}  Length of transmission line and impedance match between

receiver and transmission line.

c}  Preamplifier location on transmission line and presence or

absence of RF amplifier stages.

d}  Height of earth antenna and satellite orbit.

56]  What factors determine the EIRP required by a station in

earth operation?

a}  Satellite antennas and height, satellite receiver

sensitivity.@@

b}  Path loss, earth antenna gain, signal-to-noise ratio.

c}  Satellite transmitter power and orientation of ground

receiving antenna.

d}  Elevation of satellite above horizon, signal-to-noise ratio,

satellite transmitter power.

57]  What factors determine the EIRP required by a station in

telecommand operation?

a}  Path loss, earth antenna gain, signal-to-noise ratio.

b}  Satellite antennas and height, satellite receiver

sensitivity.@@

c}  Satellite transmitter power and orientation of ground

receiving antenna.

d}  Elevation of satellite above horizon, signal-to-noise ratio,

satellite transmitter power.

58]  How does the gain of a parabolic dish type antenna change

when the operating frequency is doubled?

a}  Gain does not change.

b}  Gain is multiplied by 0.707.

c}  Gain increases 6 dB.@@

d}  Gain increases 3 dB.

59]  What happens to the beamwidth of an antenna as the gain is

increased?

a}  The beamwidth increases geometrically as the gain is

increased.

b}  The beamwidth increases arithmetically as the gain is

increased.

c}  The beamwidth is essentially unaffected by the gain of the

antenna.

d}  The beamwidth decreases as the gain is increased.@@

60]  What is the beamwidth of a symmetrical pattern antenna

with a gain of 20 dB as compared to an isotropic radiator?

a}  10.1 degrees.

b}  20.3 degrees.@@

c}  45.0 degrees.

d}  60.9 degrees.

61]  What is the beamwidth of a symmetrical pattern antenna

with a gain of 30 dB as compared to an isotropic radiator?

a}  3.2 degrees.

b}  6.4 degrees.@@

c}  37 degrees.

d}  60.4 degrees.

62]  What is the beamwidth of a symmetrical pattern antenna

with a gain of 15 dB as compared to an isotropic radiator?

a}  72 degrees.

b}  52 degrees.

c}  36.1 degrees.@@

d}  3.61 degrees.

63]  What is the beamwidth of a symmetrical pattern antenna

with a gain of 12 dB as compared to an isotropic radiator?

a}  34.8 degrees.

b}  45.0 degrees.

c}  58.0 degrees.

d}  51.0 degrees.@@

64]  How is circular polarization produced using

linearly-polarized antennas?

a}  Stack two yagis, fed 90 degrees out of phase, to form an

array with the respective elements in parallel planes.

b}  Stack two yagis, fed in phase, to form an array with the

respective elements in parallel planes.

c}  Arrange two yagis perpendicular to each other, with the

driven elements in the same plane, fed 90 degrees out of phase.@@

d}  Arrange two yagis perpendicular to each other, with the

driven elements in the same plane, fed in phase.

65]  Why does an antenna system for earth operation (for

communications through a satellite) need to have rotators for

both azimuth and elevation control?

a}  In order to point the antenna above the horizon to avoid

terrestrial interference.

b}  Satellite antennas require two rotators because they are so

large and heavy.

c}  In order to track the satellite as it orbits the earth.@@

d}  The elevation rotator points the antenna at the satellite and

the azimuth rotator changes the antenna polarization.

66]  What term describes a method used to match a

high-impedance transmission line to a lower impedance antenna by

connecting the line to the driven element in two places, spaced a

fraction of a wavelength on each side of the driven element

center?

a}  The gamma matching system.

b}  The delta matching system.@@

c}  The omega matching system.

d}  The stub matching system.

67]  What term describes an unbalanced feed system in which the

driven element is fed both at the center of that element and a

fraction of a wavelength to one side of center?

a}  The gamma matching system.@@

b}  The delta matching system.

c}  The omega matching system.

d}  The stub matching system.

68]  What term describes a method of antenna impedance matching

that uses a short section of transmission line connected to the

antenna feed line near the antenna and perpendicular to the feed

line?

a}  The gamma matching system.

b}  The delta matching system.

c}  The omega matching system.

d}  The stub matching system.@@

69]  What kind of impedance does a 1/8-wavelength transmission

line present to a generator when the line is shorted at the far

end?

a}  A capacitive reactance.

b}  The same as the characteristic impedance of the line.

c}  An inductive reactance.@@

d}  The same as the input impedance to the final generator stage.

70]  What kind of impedance does a 1/8-wavelength transmission

line present to a generator when the line is open at the far end?

a}  The same as the characteristic impedance of the line.

b}  An inductive reactance.

c}  A capacitive reactance.@@

d}  The same as the input impedance of the final generator stage.

71]  What kind of impedance does a 1/4-wavelength transmission

line present to a generator when the line is shorted at the far

end?

a}  A very high impedance.@@

b}  A very low impedance.

c}  The same as the characteristic impedance of the transmission

line.

d}  The same as the generator output impedance.

72]  What kind of impedance does a 1/4-wavelength transmission

line present to a generator when the line is open at the far end?

a}  A very high impedance.

b}  A very low impedance.@@

c}  The same as the characteristic impedance of the line.

d}  The same as the input impedance to the final generator stage.

73]  What kind of impedance does a 3/8-wavelength transmission

line present to a generator when the line is shorted at the far

end?

a}  The same as the characteristic impedance of the line.

b}  An inductive reactance.

c}  A capacitive reactance.@@

d}  The same as the input impedance to the final generator stage.

74]  What kind of impedance does a 3/8-wavelength transmission

line present to a generator when the line is open at the far end?

a}  A capacitive reactance.

b}  The same as the characteristic impedance of the line.

c}  An inductive reactance.@@

d}  The same as the input impedance to the final generator stage.

75]  What kind of impedance does a 1/2-wavelength transmission

line present to a generator when the line is shorted at the far

end?

a}  A very high impedance.

b}  A very low impedance.@@

c}  The same as the characteristic impedance of the line.

d}  The same as the output impedance of the generator.

76]  What kind of impedance does a 1/2-wavelength transmission

line present to a generator when the line is open at the far end?

a}  A very high impedance.@@

b}  A very low impedance.

c}  The same as the characteristic impedance of the line.

d}  The same as the output impedance of the generator.

77]  What is the term used for an equivalent resistance that

would dissipate the same amount of energy as that radiated from

an antenna?

a}  Space resistance.

b}  Loss resistance.

c}  Transmission line loss.

d}  Radiation resistance.@@

78]  Why is the value of the radiation resistance of an antenna

important?

a}  Knowing the radiation resistance makes it possible to match

impedances for maximum power transfer.@@

b}  Knowing the radiation resistance makes it possible to measure

the near-field radiation density from a transmitting antenna.

c}  The value of the radiation resistance represents the

front-to-side ratio of the antenna.

d}  The value of the radiation resistance represents the

front-to-back ratio of the antenna.

79]  Adding parasitic elements to an antenna will:

a}  Decrease its directional characteristics.

b}  Decrease its sensitivity.

c}  Increase its directional characteristics.@@

d}  Increase its sensitivity.

80]  What ferrite rod device prevents the formation of

reflected waves on a waveguide transmission line?

a}  Reflector.

b}  Isolator.@@

c}  Wave-trap.

d}  SWR refractor.

81]  Frequencies most affected by knife-edge refraction are:

a}  Low and medium frequencies.

b}  High frequencies.

c}  Very high and ultra high frequencies.@@

d}  100 kHz. to 3.0 MHz.

82]  When measuring I and V along a 1/2 wave Hertz antenna,

where would you find the points where I and V are maximum and

minimum?

a}  V and I are high at the ends.

b}  V and I are high in the middle.

c}  V and I are uniform throughout the antenna.

d}  V is maximum at both ends, I is maximum in the middle.@@

83]  To increase the resonant frequency of a 1/4 wavelength

antenna:

a}  Add a capacitor.@@

b}  Lower capacitor value.

c}  Cut antenna.

d}  Add an inductor.

84]  Why are concentric transmission lines sometimes filled

with nitrogen?

a}  Reduces resistance at high frequencies.

b}  Prevent water damage underground.

c}  Keep moisture out and prevent oxidation.@@

d}  Reduce microwave line losses.

85]  A vertical 1/4 wave antenna receives signals:

a}  In the microwave band.

b}  In one vertical direction.

c}  In one horizontal direction.

d}  Equally from all horizontal directions.@@

86]  Which of the following represents the best standing wave

ratio (SWR)?

a}  1:1.@@

b}  1:1.5.

c}  1:3.

d}  1:4.

87]  What is the purpose of stacking elements on an antenna?

a}  Sharper directional pattern.

b}  Increased gain.

c}  Improved bandpass.

d}  All of these.@@

88]  What type of antenna is used in an aircraft's Instrument

Landing System (ILS) marker beacon installation?

a}  An electronically steerable phased-array antenna that

radiates a directional antenna pattern.

b}  A folded dipole reception antenna.

c}  A balanced loop reception antenna.@@

d}  A horizontally polarized antenna that radiates an

omnidirectional antenna pattern.

89]  On a half-wave Hertz antenna:

a}  Voltage is maximum at both ends and current is maximum at the

center of the antenna.@@

b}  Current is maximum at both ends and voltage in the center.

c}  Voltage and current are uniform throughout the antenna.

d}  Voltage and current are high at the ends.

90]  What type of antenna is designed for minimum radiation?

a}  Dummy antenna.@@

b}  Quarter-wave antenna.

c}  Half-wave antenna.

d}  Directional antenna.

91]  What type of antenna is used in an aircraft's Very High

Frequency Omnidirectional Range (VOR) and Localizer (LOC)

installations? 

a}  A vertically polarized antenna that radiates an

omnidirectional antenna pattern.

b}  A folded dipole reception antenna.

c}  A balanced loop transmission antenna.

d}  A horizontally polarized omnidirection reception antenna.@@

92]  Adding parasitic elements to a quarter-wavelength

antenna will:

a}  Reduce its directional characteristics.

b}  Increase its directional characteristics.

c}  Increase its sensitivity.

d}  Increase its directional characteristics and increase its sensitivity.@@

93]  Ignoring line losses, voltage at a point on a transmission

line without standing waves is:

a}  Equal to the product of the line current and impedance.

b}  Equal to the product of the line current and power factor.

c}  Equal to the product of the line current and the surge

impedance.@@

d}  Zero at both ends.

94]  Stacking antenna elements:

a}  Will suppress odd harmonics.

b}  Decrease signal to noise ratio.

c}  Increases sensitivity to weak signals.@@

d}  Increases selectivity.

95]  What allows microwaves to pass in only one direction?

a}  RF emitter.

b}  Ferrite isolator.@@

c}  Capacitor.

d}  Varactor-triac.

96]  What would be added to make a receiving antenna more

directional?

a}  Inductor.

b}  Capacitor.

c}  Parasitic elements.@@

d}  Height.

97]  Nitrogen is placed in transmission lines to:

a}  Improve the "skin-effect" of microwaves.

b}  Reduce arcing in the line.

c}  Reduce the standing wave ratio of the line.

d}  Prevent moisture from entering the line.@@

98]  Neglecting line losses, the voltage at any point along a

transmission line, having no standing waves, will be equal to

the:

a}  Transmitter output.

b}  Product of the line voltage and the surge impedance of the

line.

c}  Product of the line current and the surge impedance of the

line.@@

d}  Product of the resistance and surge impedance of the line.

99]  Adding a capacitor in series with a Marconi antenna:

a}  Increases the antenna circuit resonant frequency.@@

b}  Decreases the antenna circuit resonant frequency.

c}  Blocks the transmission of signals from the antenna.

d}  Increases the power handling capacity of the antenna.

100]  An antenna is carrying an unmodulated signal, when 100%

modulation is impressed, the antenna current:

a}  Goes up 50%.

b}  Goes down one half.

c}  Stays the same.

d}  Goes up 22.5%.@@

101]  An excited 1/2 wavelength antenna produces:

a}  Residual fields.

b}  An electro-magnetic field only.

c}  Both electro-magnetic and electro-static fields.@@

d}  An electro-flux field sometimes.

102]  An antenna which intercepts signals equally from all

horizontal directions is:

a}  Parabolic.

b}  Vertical loop.

c}  Horizontal marconi.

d}  Vertical 1/4 wave.@@

103]  A Loop-antenna:

a}  Is bi-directional.

b}  Is usually vertical.

c}  Is more often used as a receiving antenna.

d}  Any of these.@@

104]  Referred to the fundamental frequency, a shorted stub line

attached to the transmission line to absorb even harmonics could

have a wavelength of:

a}  1.41 wavelengths.

b}  1/2 wavelengths.

c}  1/4 wavelengths.@@

d}  1/6 wavelengths.

105]  Nitrogen gas in concentric RF transmission lines is used

to:

a}  Keep moisture out.

b}  Prevent oxidation.

c}  Act as an insulator.

d}  Keep moisture out and prevent oxidation.@@

106]  "Stacking" elements on an antenna:

a}  Makes for better reception.@@

b}  Makes for poorer reception.

c}  Decreases antenna current.

d}  Decreases directivity.

107]  What type of antenna is attached to an aircraft's Mode

C transponder installation and used to receive 1030 MHz

interrogation signals from the Air Traffic Control Radar Beacon

System (ATCRBS)?

a}  An L-band monopole blade-type omnidirectional antenna.@@

b}  An electronically steerable phased-array directional antenna.

c}  A folded dipole reception antenna.

d}  An internally mounted, mechanically rotatable loop antenna.

108]  The parasitic elements on a receiving antenna:

a}  Increase its directivity.@@

b}  Decrease its directivity.

c}  Have no effect on its impedance.

d}  Make it more nearly omnidirectional.

109]  What type of antenna is attached to an aircraft's Mode

S transponder installation and used to receive 1030 MHz

interrogation signals from the Air Traffic Control Radar Beacon

System (ATCRBS)?

a}  An L-band monopole blade-type omnidirectional antenna.@@

b}  An electronically steerable phased-array directional antenna.

c}  A folded dipole reception antenna.

d}  An internally mounted, mechanically rotatable loop antenna.

110]  The resonant frequency of a Hertz antenna can be lowered

by:

a}  Lowering the frequency of the transmitter.

b}  Placing a condenser in series with the antenna.

c}  Placing a resistor in series with the antenna.

d}  Placing an inductance in series with the antenna.@@

111]  Parasitic elements are useful in a receiving antenna

for:

a}  Increasing directivity.

b}  Increasing selectivity.

c}  Increasing sensitivity.

d}  Increasing directivity and increasing sensitivity.@@

112]  What type of antenna radiates the 1030 MHz

interrogation signals from an aircraft's Mode S Traffic alert and

Collision Avoidance System (TCAS) installation?

a}  An L-band monopole blade-type omnidirectional antenna.

b}  An electronically steerable phased-array directional

antenna.@@

c}  A folded dipole antenna.

d}  An internally mounted, mechanically rotatable loop antenna.

113]  Concerning shipboard satellite dish antenna systems,

azimuth is:

a}  Vertical aiming of the antenna.

b}  Horizontal aiming of the antenna.@@

c}  0 - 90 degrees.

d}  North to east.

114]  What is the effect of adding a capacitor in series to an

antenna?

a}  Resonant frequency will decrease.

b}  Resonant frequency will increase.@@

c}  Resonant frequency will remain same.

d}  Electrical length will be longer.

115]  If a transmission line has a power loss of 6 dB per 100

feet, what is the power at the feed point to the antenna at the

end of a 200 foot transmission line fed by a 100 watt

transmitter?

a}  70 watts.

b}  50 watts.

c}  25 watts.

d}  6 watts.@@

116]  Waveguides are:

a}  Used exclusively in high frequency power supplies.

b}  Ceramic couplers attached to antenna terminals.

c}  High-pass filters used at low radio frequencies.

d}  Hollow metal conductors used to carry high frequency

current.@@

117]  What type of antenna pattern is radiated from a

phased-array directional antenna when transmitting the P1 or P3

Pulse Position Modulated pulses in a Mode S interrogation signal

of an aircraft's Traffic alert and Collision Avoidance System

(TCAS) installation?

a}  A 1090 MHz directional pattern.

b}  A 1030 MHz omnidirectional pattern.

c}  A 1090 MHz omnidirectional pattern.

d}  A 1030 MHz directional pattern.@@

118]  A 520 kHz signal is fed to a 1/2 wave Hertz antenna. The

fifth harmonic will be:

a}  2.65 MHz.

b}  2650 kHz.

c}  2600 KHz.@@

d}  104 kHz.

119]  When a capacitor is connected in series with a Marconi

antenna:

a}  An inductor of equal value must be added.

b}  No change occurs to antenna.

c}  Antenna open circuit stops transmission.

d}  Antenna resonant frequency increases.@@

120]  How do you increase the electrical length of an antenna?

a}  Add an inductor in parallel.

b}  Add an inductor in series.@@

c}  Add a capacitor in series.

d}  Add a resistor in series.

121]  A coaxial cable has 7 dB of reflected power when the

input is 5 watts. What is the output of the transmission line?

a}  5 watts.

b}  2.5 watts.

c}  1.25 watts.

d}  1 watt.@@

122]  What is the 7th harmonic of 450 kHz when fed through a

1/4 wavelength vertical antenna?

a}  3150 Hz.

b}  3150 MHz.

c}  787.5 kHz.

d}  3.15 MHz.@@

123]  What is the 5th harmonic of a 450 kHz transmitter carrier

fed to a 1/4 wave antenna?

a}  562.5 MHz.

b}  1125 kHz.

c}  2250 MHz.

d}  2.25 MHz.@@

124]  Waveguide construction:

a}  Should not use silver plating.

b}  Should not use copper.

c}  Should have short vertical runs.

d}  Should not have long horizontal runs.@@

125]  What type of antenna radiates the 1090 MHz "squitter"

signals from an aircraft's Mode S transponder installation of the

Air Traffic Control Radar Beacon System (ATCRBS)?

a}  An L-band monopole blade-type omnidirectional antenna.@@

b}  An electronically steerable phased-array antenna radiating an

omnidirectional pattern.

c}  A folded dipole antenna.

d}  An internally mounted, mechanically rotatable loop antenna.

126]  To lengthen an antenna electrically, add a:

a}  Coil.@@

b}  Resistor.

c}  Battery.

d}  Conduit.

127]  How do you electrically decrease the length of an

antenna?

a}  Add an inductor in series.

b}  Add a capacitor in series.@@

c}  Add an inductor in parallel.

d}  Add a resistor in series.

128]  If the length of an antenna is changed from 1.5 feet to

1.6 feet its resonant frequency will:

a}  Decrease.@@

b}  Increase.

c}  Be 6.7% higher.

d}  Be 6% lower.

129]  To couple energy into and out of a waveguide:

a}  Use wide copper sheeting.

b}  Use an LC circuit.

c}  Use capacitive coupling.

d}  Use a thin piece of wire as an antenna.@@

130]  An isolator:

a}  Acts as a buffer between a microwave oscillator coupled to a

waveguide.

b}  Acts as a buffer to protect a microwave oscillator from

variations in line load changes.

c}  Shields UHF circuits from RF transfer.

d}  Acts as a buffer between a microwave oscillator coupled to a

waveguide and acts as a buffer to protect a microwave oscillator from variations in line load changes.@@

131]  A high SWR creates losses in transmission lines. A high

standing wave ratio might be caused by:

a}  Improper turns ratio between primary and secondary in the

plate tank transformer.

b}  Screen grid current flow.

c}  An antenna electrically too long for its frequency.

d}  An impedance mismatch.@@

132]  A properly installed shunt-fed, 1/4 wave Marconi antenna:

a}  Has zero resistance to ground.@@

b}  Has high resistance to ground.

c}  Should be cut to 1/2 wave.

d}  Should not be shunt-fed.

133]  When a capacitor is connected in series with a Marconi

antenna:

a}  An inductor of equal value must be added.

b}  No change occurs to antenna.

c}  Antenna open circuit stops transmission.

d}  Antenna resonant frequency increases.@@

134]  When excited by RF, a half-wave antenna will radiate:

a}  A space wave.

b}  A ground wave.

c}  Electromagnetic fields.

d}  Both electromagnetic and electrostatic fields.@@

135]  Wave guides are:

a}  Used exclusively in high frequency power supplies.

b}  Ceramic couplers attached to antenna terminals.

c}  High pass filters used at low radio frequencies.

d}  Hollow metal conductors used to carry high frequency

current.@@

136]  A 520 kHz signal is fed to a 1/2 wave Hertz antenna.  The

fifth harmonic will be:

a}  2.65 MHz.

b}  2650 kHz.

c}  2600 KHz.@@

d}  1300 kHz.

137]  The voltage produced in a receiving antenna is:

a}  Out of phase with the current if connected properly.

b}  Out of phase with the current if cut to 1/3 wavelength.

c}  Variable depending on the station's SWR.

d}  Always proportional to the received field strength.@@

138]  A properly connected transmission line:

a}  Is grounded at the transmitter end.

b}  Is cut to a harmonic of the carrier frequency  .

c}  Is cut to an even harmonic of the carrier frequency.

d}  Has a SWR as near as 1:1 as possible.@@

139]  Conductance takes place in a waveguide:

a}  By interelectron delay.

b}  Through electrostatic field reluctance.

c}  In the same manner as a transmission line.

d}  Through electromagnetic and electrostatic fields in the walls

of the waveguide.@@

140]  Concerning shunt-fed 1/4 wavelength Marconi antenna: 

a}  DC resistance of the antenna to ground is zero.@@

b}  RF resistance from antenna feed point to ground is zero.

c}  Harmonic radiation is zero under all conditions.

d}  It must be grounded at both feed and far ends.

141]  What type of antenna pattern is radiated from a

phased-array directional antenna when transmitting the P2 Side

Lobe Suppression (SLS) pulse in a Mode S interrogation signal of

an aircraft's Traffic alert and Collision Avoidance System (TCAS)

installation?

a}  A 1090 MHz directional pattern.

b}  A 1030 MHz omnidirectional pattern.@@

c}  A 1090 MHz omnidirectional pattern.

d}  A 1030 MHz directional pattern.

142]  If a 3/4 wavelength transmission is shortened at one end,

impedance at the open will be:

a}  Zero.

b}  Infinite.@@

c}  Decreased.

d}  Increased.

143]  A dummy antenna is a:

a}  Non-directional receiver antenna.

b}  Wide bandwidth directional receiver antenna.

c}  Transmitter test antenna designed for minimum radiation.@@

d}  Transmitter non-directional narrow-band antenna.

