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Intentionally left blank,

BASICS

Wave

| The speed of propagation of radio waves = 300 000 000 metre

per second or 162 000 nautical miles per hour.

Wavelength is the distance travelled by the wave in one cycle.

Wavelength in metres = 300 000 000 / frequency in Hz.

-1 Frequency is the number of complete cyciesv per second.

Frequency is measured in Hertz (Hz) where | Hz is one cycle

per second.

Wavelength = Speed of Light / Frequency.

Frequency
‘1310 30Hz

30 to 300 Khz

Wavelength
VLF 10kmto 100 km

LF lkmtol0km

300t0 3000 Khz MF 100 mto ! km

3 to 30 MHz

3t0 30 GHz

30 to 300 GHz

Direct wave:

HF 10mto100m

30t0300MHz VHF Imtoi0Om

{300 to 3000 MHz UHF 10cmto km

SHF lcmto10cm

EHF Immto{cm

Uses
Very long range
navigation.

LORANC,
DECCA, NDB.

NDB, Radio
ranging.

HF R/T.

VHF R/T, VOR,
VDF, ILS.

DME, ILS
Glidepath,
Surveillance
radars

PﬂR, Doppler,
Weather radar,
RADALT.

Airfield surface
movement radar

Follows a straight-linc path from the transmitter so can be use
for line of sight paths only.
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In cases where the height of the aircraft and the station are not
limiting factors, unusually atmospheric conditions including
inversions may produce longer ranges due to ducting or super-
refraction of the signals.

Maximum Range (in nm) = 1.25 x (VH1 + VH2)

Where H1 is the height of the station in feet and H2 is the height
of the aircrafi, in feet.

Factors affecting accuracy.
Propagation errors / site errors may be caused by the aircraft
signals being terrain or building close to the station.

The simultaneous reception of direct waves and ground reflected
waves cause fading. Multi-path signals reduce accuracy.

VDF signals are vertically polarised, so best reception requires
straight and level flight during transmission and reception of
signals.

Accuracy is poor when the aircraft is directly over the station,

Emergencies,

In UK airspace auto-triangulation position fixing is used when
transmissions are made on the VHF emergency frequency 112.5
MHz (VHF) and 243.0 MHz (UHF).

YHF let dow

In a QDM let down the pilot requests a series of QDM, then uses
them to follow the published approach pattern, making his/her
own adjustments to height and heading.

In a QGH let down the controller obtains bearings from the

+| aircraft’s transmissions then tells the pilot which headings and

heights are to be flown.

AUTOMATIC
DIRECTION
FINDING
(ADF)

Erequencles and emission type,

ADF employs Non Directional Beacons (NDBs) transmitting on
frequencies between 190 KHz and 1,750 KHz in the LF and MF
frequency bands.

Two types of he NDB are used. These transmit the following
signals (depending on type of NDB). The signals from each
NDB include a unique morse-code identifier to enable the pilot
to confirm that the signal that is being received is coming from
the beacon that has been selected.

NONALIA With this type of NDB the Beat Frequency

10

PR

Oscillator (BFO) must be switched on for tuning
identification and monitoring. The purpose of the
BFO is to convert the non-audible NDB signal into
an audible signal to enable the pilot to hear the
identifier and to use it to identify the beacon.

NONAZ2A  With this type of NDB the BFO must be switched
on for tuning and identification, then switched off
for monitoring.

Ground Based Equipment.

ADF employs the following two types of ground based Non
Directional Beacons (NDBs), which transmit signals in all
directions.

Locator (L) These are low powered NDBs that are used for
airfield runway approach procedures. They are usually co-
located with the Quter and Middle Markers in ILS systems,
Their maximum'fange;}s typically between [0 nm and 25 nm)
En-Route NDBs  These are used for en-route and airways
navigation,-homing and holding. Their maximum range is~.
typically 50 nrp or more,) S

Airborne Equipment.
To use ADF, the aircraft must be fitted with the following:

A Sense Aerial.

A Loop Aerial.

A Control Unit.

A Receiver.

A Cockpit Display (RMI or RBI).

Method of operation.

The pilot selects the frequency of the required NDB. The loop
and sense aerials then detect the NDB signals and feed them to
the receiver. Using the BFO, the pilot listens to the morse-
identifier within the NDB signal and confirms that the signals
are coming from the selected NDB. The loop and sense aerials
then determine the direction from which the signals are
approaching the aircraft. This information is then displayed to
the pilot on the RMI or RBI. The pilot uses this display to flying
the aircraft in the required direction.

Relative Bearing Indicator (RBI).

The RBI consists of a standard compass rose and a moving
needle. The compass rose is either fixed with 000 degrees
aligned with the aircraft nose, or can be rotated by the pilot using
heading knob, to align the intended heading with the aircraft
nose.

11
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See ADF key points for details of the RBI

+| Magnetic variation is applied at the VOR station.

The phase difference between the two signals is equal to the
bearing of the aircraft relative to the VOR beacon. So, for
example, the two signals are in phase when the aircraft is due
north of the VOR beacon. And they are 90 degrees out of phase
when the aircraft is due east of the VOR beacon.

Airborne Equipment,

To use VOR, the aircraft must be fitted with the following: !
|
An Aerial to receive the signals. f
A Receiver to process the signals and to enable the pilot to select !
the required VOR beacon.

A Cockpit Display (RMI or CDI),

Method of operation.
The pilot selects the frequency of the required VOR beacon, and

the required course. The acrial then detects the VOR signals and
feeds them to the receiver. Using the BFO, the pilot listens to
the morse-identifier within the signal and confirms that the
signals are coming from the selected VOR. The receiver then
uses the phase difference between the reference signal and the
variable signal to determine the bearing of the aircraft relative to
the VOR beacon. This information is then displayed to the
pilot on the RMI, or CDL The pilot uses this display to flying
the aircraft in the required direction.

lativ 4, Indicator (RBI

urse Deviation indicator (CDI).
The basic CDI consists of a deviation pointer moving over a
horizontal scale. The aircraft position is at the centre of the scale
and the position of the pointer indicates the position of the select
VOR radial. If for example, the pointer moves to the right of
centre, this means that the selected radial is to the right of the
aircraft, so the aircraft must fly to the right to get onto the
selected radial,

On a standard § dot CDI the scale is made up of an inner circle,
the deg of which represents the first dot, then a further four dots
to left and 4 to the right. Each dot represents 2 degrees, so full-
scale deflection (5 dots) represents 10 degrees deviation,

A “TO” flag and a “FROM" flag indicate whether the selected
radial is TO or FROM the VOR beacon.

More advanced CDIs include an additional pointer moving over

2

a vertical scale. These indicate deviation from the glide slope

b i o

when using ILS, while the horizontal scale and pointer indicate
deviation from the ILS centreline.

Services provided,
VORs can be used to provide the following services:

1. En-route navigation aids providing navigation lines.

2. Marking the beginning, end and centre-lines of airways
and sections of airways.

3. Marking holding points for airborne aircraft in vicinity
of airports,

4. Let-down aids at airfields using published procedures.

cit arin
VOR beacons are accurate within +/- | degree.

Airborne VOR equipment is accurate within +/- 3 degree.
Overall system accuracy is within +/- 5 degrees.

nal pro a ximu 2
Signals are propagated as direct waves, which follow straight-
line line-of-sight paths.

Maximum range is limited by the transmitter power, the height
of aircraft and the height of the VOR beacon.

In cases where the height of the aircraft and the station are not
limiting factors, unusually atmospheric conditions including
inversions may produce longer ranges due to ducting or super-
refraction of the signals.

Maximum Range (in nm) = 1.25 x (VH1 + VH2)

Where H1 is the height of the VOR beacon in feet and H2 is the
height of the aircraft, in feet.

a affecti A

Site Errors.  These are caused by structures, hills, uneven
terrain and long grass, close to the transmitter. These cause
reflections bend the paths taken by the signals. Ground VOR
site errors are monitored to ensure that they do not exceed +/- |

degree.

Propagation Errors.  These are similar to site errors but are
caused by more distant objects. :

Scalloping Errors. These are imperfections or deviations in

15
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Upon receiving the interrogation signal the ground station
transponder waits for 50 microseconds then sends back the
interrogation pulse-pairs at a frequency that is +/-63 MHZ from
the airbomne interrogator frequency.

The airborne receiver/interrogator analyses incoming signals and
using its own unique stream of pulses, identifies the responses to
its interrogation signals. The interrogator then goes into track
mode in which it maintains contact with the ground station, but
at a reduced pulse rate of approximately 25 pps.

In the track mode the interrogator t calculates the slant range to
the ground station by measuring the time delay interval between
the transmission of its interrogation signal and the receipt of the
ground station response.

Calculation of Ground Speed. DME calculates the ground
speed of the aircraft by measuring the rate of change of the slant
range. This calculation is most accurate when the aircraft is
tracking directly towards or way from the station, is at low
altitude and is at long range from the station.

Signals are propagated s drect whves o
line line-of-sight paths.

ikt ange,
ch follow straight-

Maximum range is limited by the transmitter power, the height
of aircraft and the height of the DME station.

In cases where the height of the aircraft and the station are not
limiting factors, unusually atmospheric conditions including
inversions may produce longer ranges due to ducting or super-
refraction of the signals. s

Maximum Range (in nm) = 1.25 x (VH1 + VH2)

Where H1 is the height of the DME ground station in feet and
H2 is the height of the aircraft, in feet.

C!

Total system error must be not greater than +/- 0.2 nm for
aircraft registered on or after | January 1989,

Total system error must be not greater than +/- 0.25 nm plus
1.25% for aircraft registered before | January 1989,

DME indicates Slant Range. The difference betwcen Slant
range and Ground Range increases as the aircraft height
increases and as the range decreases. This difference is

significant when range (in nm) is less than 3 times the aircraft

‘| height (in thousands of feet).

When the aircraft is directly above the DME station the Ground
range will be zero but the indicated range will be the height of
the aircraft in nm,
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INSTRUMENT
LANDING
SYSTEMS
(LS)

Frequeng
Localiser.

2 A0 L TOunR DAICE L.om HEHS,

40 channels between 108 MHz and 111.975 MHz

In the VHF band. The aerial is located at the

upwind end of the runway.

Glide Path. 40 channels between 329.15 MHz and 335 MHz
in the UHF band. Frequency paired with the
Localiser. The aerial is located abeam the touch-
down point.

Markers.  The INNER MARKER, MIDDLE MARKER and
OUTER MARKER all transmit vertical fan
shaped beams on 75 MHz in the VHF band. They
are distinguished from each other by their colour
and their morse-code pattern, .

Back Beam. Transmitted by the Localiser on the same

frequencx., They may be used for non-precision

approaches to the reciprocal runway.
Locator. Low powered NDB located at the Outer Marker.
DME. Sometimes used in place of the markers. Transmit

on standard DME frequencies. Frequency paired
with the ILS. DME is zero-referenced to the
threshold.

Ident. 2 or 3 letters transmitted at a raie of 7 groups per

second. The Ident is suppressed if the ILS is
unserviceable. A continuous tone is transmitted
during maintenance. VOR Idents are transmitted
3 dimes every 30 seconds. DME idents are
transmitted 1 time every 30 seconds.

;. | Outer, Located 6.5 km to 11.1 km from threshold

Blue.
Modulated at 400 Hz. “da da” once per sec.

Middle. Located 1050 metres from threshold

Orange.
. Modulated at 1300 Hz, “dit da” 3 times per sec.

Inner. Located 75 to 450 metres from threshold
White.
Modulated at 3000 Hz. “dit” 6 times per sec.
Coverage And Range,

AR
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I.  Decision Height (DH) not lower than 100 feet (30 metres).
2. Runway Visual Range (RVR) not less than 200 metres.

Category 3B.  An instrument approach and landing with:

1. Decision Height (DH) not lower than 50 feet (15 metres).
2. Runway Visual Range (RVR) less than 200 metres, but not
less than 50 metres.

| Category 3C.  An instrument approach and landing with no
-| DH or RVR.

| PAPIs. These provide visual guidance of the position of

the aircraft relative to the glide path.

select their own approaches.

Has a built in DME.

Is compatible with conventional localiser and glide path
instruments, EFIS, Area Navigation Systems and Autopilot
Systems.

RADAR THEORY

MICROWAVE
LANDING
SYSTEM
MLS)

L red 2 NARDCS
MLS operates on frequencies from 5031 MHz to 5090 MHz is

| the SHF band, providing 2Q0 channels.

: Al 0
-] Azimuth. At least degrees each side of the runway

Centreline, out to a usable range of 20 to 30 nm.

Glide Path, From 0.9 degrees to 20 degrees abovesthe

horizontal &an be selected, out to a usable range of
20 to 30 nm.

.| Overshoot A secondary system provides overshoot and

And . departure guidance between +/- 20 degrees of the
Departyre runway direction up to 15 degrees elevation.

Operating principle.
MLS employs a Time Referenced Scanning Beam system. This
meaps that the azimuth part of the system scans “to and fro”

"1 from left to right and back again across the designated area of
| coverage. The azimuth position of an approaching aircraft is

calculated by measuring the time taken for the beam to sweep
over it in sugcessive “to and fro” scans. The glide path element
of the system operates in the same manner, but with the beam
scanning up and down.

/| This scanning process enables the problem of reflected signals to

be eliminated by temporarily switching off the beams as they
pass over areas of known obstructions.

Advantages.
MLS is less susceptible to site errors, so it can be used in
locations that would be unsuitable for ILS

The increased azimuth and eleation coverage e¢nables pilots to

Types Of Radar.

Primary  Detects targets by transmitting radio energy

Radar. towards the target and detecting any energy
that is reflected back from the target.

Secondary An interrogator transmits pulses of radio encrgy
' Radar. on one frequency. When a transpender in the

target receives the signal transmitted from the
interrogator, it transmits a reply signal ona
different frequency.

Raday Frequencies, )
Radar system employs frequencies in the VHF band and above.

| These frequencies are free from static interference and
1 ionospheric scatter.

{ Higher frequencies produce shorter wavelengths, which are able
- to produce shorter pulses.

- Reflection of radar energy from objects is determined by the size
| of the object in relation to the wavelength of the signal. Short
| wavelengths are reflected better than long wavelengths.

| Pulse Technigue.
.| Most radars employ pulse technique in which radar energy is
| transmitted in short bugsts or pulses.

| The time periods between the transmissions of each successive
1 pair of pulses is used to receive energy that has been reflected
{ from the targets.

The Puilse Recurrence Interval (PRI) is the time interval
/| between two successive pulses. This period is also commonly
called the Pulse Recurrence period (PRP).

.| Pulse Recurrence Frequency (PRF) is the number of pulses
| transmitted per second. It is also known as the Pulse

Recurrence Rate (PRR). The term PPS refers to the Pulses
Per Second transmitted by the radar.

PRR = | / PRF

22
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be displayed as a single target.

Radar Antenna,

The purposes of the radar antenna are to focus the radar energy
into a beam of the required shape and size, to project it in the
required directions, and to receive any energy that is reflected
from targets.

Increasing the antenna size decreases the beam width.
| Increasing the rate of rotation or scanning rate of the antenna
increases the rate at which radar information is refreshed.

The majority of the energy that is fed to the antenna is focused
into a single main lobe, but all types of antenna also produce
additional sides. Most radar system include circuits to reduce
side lobes in order to reduce improve system performance.

+ | Fiat plane antenna produce less side lobes than other antenna

| types.

“Ground Radar systemy used by ATC have the following

GROUND RADAR - | characteristics:

inal Area Surveillan ar (TA

The terminal area is likely to contain a significant'number of
aircraft within a relatively small area. For this reason the
Terminal Area Surveillance Radar (TAR) requires a high rate of
information renewal and good target discrimination. To achieve
this a TAR typically employs the following:

1. Frequency in the region of 1200 MHz in the UHF band
giving wavelengths of 25 cm.

Pulse length 1 to 3 microseconds.

PRI of 2800 microseconds.

Aerial rotation rate of 8 RPM.

Beam width of 2 degrees.

Range up to 80 nm.

Rl ol ol N

o R
DO

1 A DINE

Aerodrome Surveillance Radars (ASR) provide guidance to

| aircraft during approach and departure. To achieve this they

| require good target discrimination, accurate range and bearing
information, plus rapid target information renewal rate. All of
these capabilities must be maihtained out to a range of 25 nm.
| ASR employs the following:

1. Frequency in the region of 3 000 MHz in the UHF band
giving wavelengths of approximately 10 cm.
2, Pulse length 0.5 to | microseconds,

26

PRI of 1400 microseconds.
Acrial rotation rate of 15 RPM.
Beam width of 1.5 degrees.
Range up to 25 nm.

S

Airfield Surface Movements Radar (ASMR).

Airfield Surface Movements Radars (ASMR) provide a very
accurate radar display of aircraft and vehicles (moving and
stationary) on all runways, taxiways and aprons. Some older
types of surface movement radar operated in the EHF band up to
35 GHz, but this made then very vulnerable to attenuation
caused by precipitation. This decreased range and also degraded
the target discrimination capabilities due to the detection of more
moisture droplets in the atmosphere.

Modem ASMR systems operate in the SHF band with
frequencies of approximately 15 000 GHz and 2 cm wavelengths
greatly reducing the weather interference problems. The change
has also improved the resolution to such an extent that it is
sometimes possible to determine the shape and type of aircraft
that is generating the radar returns. ASMRs employ the
following:

I Frequency in the region of 15 000 MHz in the SHF band
giving wavelengths of approximately 2 cm.

Pulse length 0.5 microseconds.

PRI of 65 microseconds.

Aenal rotation rate of 60 to 75 RPM.

Beam width of 0.25 to 0.5 degrees.

Range up to 2.5 to 6 nm.

S el

Precision Approach Radar (PAR).

PAR is used at military airfield to provide a talk-down facility in
both elevation and azimuth, down to 0.25 nm from the threshold,
for incoming aircraft. “This requires accuracy within +/- 30 feet
elevation and +/- 20 feet azimuth. To achieve the required level
of accuracy PAR employs the following:

i. Two system (one in azimuth and another in clevation)
operating at 10 0600 MHz in the X Band, to produce 3

cm wavelength signals. -

2. One display screen for azimuth and another for
elevation.

3. 0.5 degrees beam width.

4. An azimuth scanner scanning out to 10 degrees either
side of the extended centreline.

S. An elevation scanner scanning from +6 degrees to —|
degrees relative to the horizon.

6. A controller who passes guidance information to enable

the pilot to remain on the glide path,

= 27
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relative to the aircraft.

The herght of the cloud relative to the aircraft can be calculated
using the following equations:

Cloud Top Elevation Angle = Tilt angle - ' beam width.
Cloud Base Elevation Angle = Tilt Angle +1/2 Beam Width.

Relative Height in feet = (Elevation Angle x Range x 6080) / 60

Where: )
1. Relative Height is the height of the cloud relative to the
aircraft.

2. Elevation angle is the elevation angle of the cloud top or
bottom, in degrees relative to the aircraft.

3. Range is the range of the cloud from the aircraft in nautical
miles.

Components And Function,

T WP

SECONDARY SSR enables aircraft to transmit information such as call s}gn,
SURVEILLANCE | pressure altitude or flight level, groundspeed and destination to
RADAR suitably equipped ATC units. This information is displayed
(SSR) adjacent to the radar echo on the ATC radar screen.

'SSR requires a ground based Interrogator at each ground station
plus airborne Transponders in each aircraft. Both the ground
stations and the aircraft require suitable SSR aerials.

The ground based interrogators send interrogation signals to the
aircraft and the transponders then send reply signals back to the
ground stations.

IF requencies. R
Ground stations transmit narrow beams at 1060 MHz in the UHF

| band.

Airborne Transponders transmit their replies omni-directionally

at 1090 MHz in the UHF band.

Modes And Respenses.

Mode A

8 microsecond interrogation pulse spacing for identity.

12 reply pulses (with 20.6 microsecond spacing between framing

pulses) give 4096 possible combinations

One extra pulse (SP1) is used (for 20 seconds) for squawk ident.
30

ﬁ

Mode C
21 microsecond interrogation pulse spacing for pressure altitude.

Pressure altitude is transmitted and displayed rounded to the
nearest 100 feet,

Mode §

Selective Addressing uses 24 bit addresses to provide 17 million
codes.

Provides datalink air-ground, ground-air and air-air
communications to individual aircraft and ground stations.

Height read out is provided in increments of 25 feet.

Provides unambiguous identification of aircraft.

Improves surveitlance by eliminating garbling, reflections and
over-interrogation.

By transmitting more information it gives greater situational
awareness and improved short-term alert for ATC controllers.

Datalink communications reduce R/T traffic.

. g% Used when no instructions have been given.

1 7000 Conspicuity code used in UK airspace.

/7500 Hijacking (remember as 75 taken alive).
_7_@0 Radio failure (remember as 76 in a fix).
’710_9 Emergency (remember as 77 going to heaven).

e -

AHCall  Used to elicit replies for the acquisition of
Mode S transponders.

Broadcast Used to transmit information to all Mode s
transponders, for which no reply is required.

Selective

Calling Used for surveillance of, and for communication
with individual Mode S transponders. For each
interrogation, only the selected transponders will
reply.

Intermode Used by modes A, C and S, Used to elicit replies
and for surveillance of mode A and C transponders
and for the acquisition of mode S transponders.

vanta;

Garbling causes overlapping of replies when aircrafl are less
than 1.7 nm apart.

kX!
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The weather

radar datacan DME Current

aiso be distance  heading
- displayed.

" The wind direction A white triangle The active

i and speed are at the bottom of route from the
' shown at the the display FMC is shown
4 bottom left corner represents the in magenta.
5o aircraft.

"i In this mode the EHS! displays flight plan data from the
+ FMC against a moving map.

The display covers 45° on either side of instantanecus
- track.
v

’

The display is oriented to magnetic north when between
73°N and 65°S.

- '; The display is oriented to true north when above 73°N and
 below 65°S.

MAP MODE

4

Magenta bug indicates )
the manually selected ~ Selected course is

heading indicated by a
magenta needle,

DME ) o

distance Current heading currently 150

| Wind VOR White from/to Selected

| Weather radar data is not available in this mode.

direction  source pointer VOR
fi
:Sds od From/to requency
Magenta indication
course

FULL VOR MODE
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* | Basic RNAYV. Basic RNAV )B-RNAV) is required to give

| position accuracy within 5 nm on 95% of occasions. This is
| mandatory for all aircralt carrying 30 or more passengers within
{ Euro-control airspace.

Precision RNAY. Precision RNAV (P-RNAYV) must provide
position accuracy within 1.0 nm on 95% of occasions.

| The following three levels of RNAV are in current use

| 2D RNAV.  Providing navigation functions in the horizontal
: plane only.
| 3D RNAV. Providing navigation function in the horizontal

: and vertical planes,
4D RNAYV. Providing navigation functions in the horizontal
and vertical planes plus a timing function.

RNAY System Components,
The following components make.up the RNAV system in .
| BOEING T737-800 aircraft:

:| Flight Management Computer (FMC)
Autopilot Flight Director System (AFDS).
Auto-throttle System (A/T).

2 Inertial Reference Systems (IRS).

A
| antenna arrangements:

| Doppler Radar systems employ the Doppler Drift principle to
measure aircraft grounds peed and drift.

Ivanta; SR 2YiCm

They are self-contained systems which zequire no inputs
from ground based navigation aids.
They can be used throughout the world.
They are most accurate over land.
They arc less accurate when flying over water because the
surface winds, currents and tides, move the water surface
in random directions.
They sometimes fail to measure ground speed and drift
when flying over very smooth seas.

Modern Doppler systems are used in conjunction with
inputs form other systems such as IRS, GPS, VOR and
DME, the overall accuracy of the navigation fixes can be
improved,

Whenfthereisawtaﬁvcwﬁmbetwccnammiwandn

receiver, this causes a difference between the transmitted

T fmquenyy and the received frequency. This frequency shift is
| proportional to the relative velocity. The change in frequency
. g;i)mli called the Doppler Shift, Doppler Frequency or Doppler

‘| The c_han’ge in frequency can be calculated using the following
| equation:

fd/f= v/C

| Where: fd = frequency change.

- F = transmitted frequency.
V = Relative velocity.
C = Speed of Light.

15k

irhorne Dqg yyter

irborne Doppler system typically comprise of the following

2,3,0t4,sepMcamcnnaeeachconsistingofscpuate
transmitting and receiving aerials.
Eachautenmisangledownwmdutanangleofﬁomm
dchees;suchthuthesignalswikeﬂxegmundbeneath
and are reflected from it. ‘
T}meamennacareamgedsoihatﬁwypohninoppositc
directions. This arrangement makes the system more
sensitive to frequency shifts caused by the Doppler
principle. This arrangement is called the JANUS system.
Thesystcmtransuﬁlsmaﬁequeucyofmmlzor
13300 MHz in the SHF . T

GPS Segments,
The NAVSTAR Global Positioning System (GPS) employs the
following three segments.

The Space Segment. This consists of the following: ™
At any moment in time 24 satellites in orbit around the

Earth. 21 of these satellites are operational and the other
three arc in-space spares.

/| 2. The average orbital height of the satellites is 10908

nautical miles (20180 kilometers),
3. The satellite orbits are inclined at an angle of 55 degrees to
the Equator.

|4, Each satellite orbits the Earth every 12 hours.
5.

A satellite is considered to be masked and not usable when

at an elevation of less than S degrees above the horizon,

47
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Tonospheric Propagation errors.  The effect that the
| ionosphere has.on radio waves is proportional to the frequency
of the waves. The satellite broadcasts contains a model of the

¥ | ionosphere, which is used to make corrections to the time taken

fro signals to reach the receivers. But the conditi.on of the
jonosphere is constantly changing, so the corrections made are

| imperfect. The model of the ionosphere is corrected by the )

| ground stations every 12 hours, so the maximum position error is
1 5 metres.

.| Tropespheric Propagatien Errors.  Variations in pressure,
temperature and air density cause variations in the speed at
which radic waves move through the troposphere. This affects
the time taken for satellite signals to reach the receivers. The
maximum position error caused by troposheric propagation
errors is between 0.3 and 0.5 metres,

Receiver Noise Errors.  Internal noise produced within the
circuits of the receivers causes position errors of up to 0.3
metres.

Multi-Path Reception Errors. Reflections from the gro}md
and parts of the aircraft can cause the receivers to receive signals
from more than one path. The maximum position error caused
by these effects is 0.6 metres.

Geometric Dilution Of Precision Errors (GDQP). These
occur when the range arcs produced by the satellites cross each
othet at poor angles. They are greatest when the satellites are
relatively close to each other.

Aircraft Manoeuvre Errors.  These are caused when )
manoeuvring of the aircraft temporarily blocks the reception of
signals from one or more of the satellites that are being used.

Selective Availability Errors (S/A).  This is the facility
whereby the GPS operator, the US Department Of Defense
deliberately degrades the accuracy of the C/A signals during
times of political tension.

SYSTEM ACCURACY,

The Standard positioning System (SPS) that is available to civil
| users is certified to be accurate within 15 metres. In practice it
| has been found to be accurate with 5 metres. The Precision

| Positioning System (PPS) that is available to selected military

- '} users is accurate within 3 metres,

o | (RAIM).
- ICAO specifications for aircraft radio navigation systems

requires that they provide a 2 second waming of failure for

.| precision systems such as LS, and an 8 second waming for non-
" | precision systems. .

For a system providing a 3D position fix, RAIM requires the

| simultaneous reception of data from at least 5 satellites.

When 4 satellites are being used to provide a 3D position fix,
there is no means of detecting degradation of the information

| provided by one or more of the satellites, so RAIM is not
| available.

When § satellites are being used to provide a 3D position fix, the
data from the satellites is compared to detect errors in any
individual satellite. The defective satellite is then deselected,
leaving 4 satellites to provide the 3D fix. But withonly 4
satellites in use the RAIM facility is no longer available.

| When 6 satellites are being used to provide a 3D position fix, the

data from the satellites is compared to detect errors in any
individual satellite. The satellite is then deselected, leaving 5
satellites to provide the 3D fix. With 4 satellites remaining is
use the RAIM facility continues to be available,

DIFFERENTIAL GPS (DGPS).

DGPS is the means by which GPS receivers are able to detect
degradation in the data transmitted by satellites. When dats is
being received from a number of satellites simultaneously, the
receiver is able to compare the position fixes provided by
different combinations of these individual sets of data to detect if |
any data set is incompatible with the others. The receiver then
deselects the satellite that is transmitting the incompatible date
This enables the system to provide warnings of failures in the
satellite data and minimize or prevent the effects of incorrect
data. )

The following three types of DGPS are in use or under
development: v

Air Based Augmentation Systems (ABAS).

This system requires no additional satellites or ground stations.
When § satellites are being used to provide a 3D position fix, the
data from the satellites is compared to detect errors in any
individual satellite. The defective satellite is then deselected,
leaving 4 satellites to provide the 3D fix. But with only 4
satellites in use the RAIM facility is no longer available. To

enable a defective satellite to be deselected whilsigRill
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Intentionally left blank.

¢ C PRINCIPLES 1.
Y

"« Wavelength is the distance from?

A Wave crest to wave crest. :

B. Thpugghto next wave crest, Trougl

C. The andﬂﬁeldssupmmpmdonwﬂmsysmreacmmb&kywm
scatter,
Wave crest to next trough,

v/ BASIC PRINCIPLES 2.

The emission characteristics A3E describe?

A ILS.

B. VOR.

C. HF communications,

D. HF communications,

Electromagnetic waves travel at?

A, The speed of sound.

B. 300 000 metres per second
C. The speed of light.
- D 162 000 miles per hour.
L N 4. f,{’ '"‘ \
In regard to radio what does the term frequency mean?  / VoS

A. The number of waveform in one p

B. The number of complete waveform passing a point in one second.

C. Thespeedofmdidwaveninmempersemnd.
D. The length of a complete waveform in metres,

BASIC PRINCI S

The Automatic Direction Finder (ADF) uses the following wavelength?
A. Metric.

B. Decimetric.

C. Centimetric.

D Hectometric or Kilometric.
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‘gi!ﬁe Marker beacons use the following wavelengths?

Myriametric.
Metric.

Hectometric.
Centimetric.

cCow»

% BASIC PRIN .
P The Secondary Surveillance Radar (SSR) uses the following wavelengths?

Myriametric.
decimetric,

Hectometric.
Centimetric.

vows

BA
\[ie Low Altitude Radio Altimeter (RADALT) uses the following wavelengths?

Decimetric.
Metric.
Myriametric.
Centimetric.

>
‘ |
\iradiotmnsmittetmodﬂatoﬁ

Tunes the aerial only.

Ensures receiver compatibility.

Couples the RF signal to an aerial, ) _
Superimposes an audio frequency signal (AF) onto a radio frequency signal
(RF).

” | -
\/SELCAL is an equipment that?

A. Functions as a frequency modulator.

Is coupled with TCAS Il and is concerned with TA wamings systems.
Automatically receives incoming signals.

Automatically transmits data signals.

Dowp

vCowy»

B.
C.
D. /
\%&Mﬂﬁﬂm
/hat is the wavelength corresponding to a frequency of 375 kHz?

A. 8 metres.
R 80 metres.
vz 800 metres.
D 8000 metres.

3 594.4 MHz.
28333 MHz,

W

A 28333MHz
B.

C iy

D. 35294 MHz.

BASI€ PRIN

HF frequency band is in the?

A T3y 30 kHz range.

B 30-t0 300 kHz range
. C 3 t0 30 MHz range.
D. 30!0300&9!2@5.

PRINCIPLES 2
The VHF frequency band is in the?

A 3 to 30 kHz range.

B. 3010300 kHz range
C. 3 t0 30 MHz range. -
D. 30t 300 MHz range.

o ﬁsgc PRINCIPLES 29, - ‘
Assuming a wavelength of | centimetre, the frequency will be?

30 MHz.
0.3 GHz.
30 GHz,
30 GHz.

ﬁgﬁimmgﬂ&ug
cimetric waves correspond to g frequency of?

A 300t03 000 kHz
Ici- 3000 to 30 000 kHz.
D.

oowy

300 10 3 000 MHz,
3000 to 30 000 MHz.,

& e

T i
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! Bﬁé PRINCIPLES 41,
‘7{, e VHF frequency band has a wavelength limit of?

100 mto 10 m.

1 mto 100 cm.
I0mtolm.

100 cm to 10 cm.

&
X \% the diagram, the phase difference between the two signals is?

Tows

90 degrees.
180 degrees.
270 degrees.

360 degrees.

vowy

«
»
& half wave dipole aerial suitable for transmitting an RF signal at 18 MHz should

have an effective length of?
A 8.33 metres.
B. 16.67 metres.
C. . 83.33 metres.
D. 166.67 metres.
v‘,é g
gain of an aerial is its ability to?
A. Focus power.
B. Compensate for attenuation.
C. Transmit intelligence.
D. Overcome transmitter line resistance.

e

62

b

D
A horizontally polarised electromagnetic wave?
A. Has the E field horizontal.
B. Has the E field vertical.
C. Has the Z field horizontal,
D. Has the H field horizontal,

' BASIC PRINCIPLES 46,
Which of the following statements is correct in respect to & RF signal?

A. The plane of polarisation is dictated by the illator transmi
A osci it i itter:
3 Theeiecmlconmemot‘thcsiw ismnelwth‘:ma;;:;fm o

B
g: The magnetic component of the signal is parallel to the aerial,

An electromagnetic wave has two types of energy field?

A An H electrical field and an E magneti

B. AZelmuieg! ﬁeldandmﬂmlaneﬁc‘;if&u o

C.  AZmagnetic ficld and an E electrieal ficd, [ =
D. “An E electrical field and an H magnetic field, . f)

“Feeder lines are of the following types?

Co-axial~upto3000MHz, wave guides -

Co~ax§al~ above 3000 MHz, mm—m%mm
wfwmsmmmwm-mmm
Wavesmdes-uprOMHz,w-n&id—sbovezoMHz.

N
mparing a parabolic reflector with a flat plate antenna of the same size?
The flat plate has a considerably smaller beam width,

The parabolic reflector has a considerabl width.
y smaller beam
meﬂmplmmwmgwm!unsidebmmanthcpmboﬁcmﬂecm.

Tow

vows
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Skip distance is the?

Thickness of the ionosphere.

Highest critical frequency dis

Range from the transmitter to the first returning sky wave.
Wavelength distance of a certain frequency.

Tow>

P [
iffraction of an FR signal is a displacement of its propagation path due to?

I

Passing through ionised regions of the upper atmosphere.
Reflection from the surface.

Passing over or through mediums of different conductivity.
Passing over obstacle with dimensions close to the wavelength.

A INCIP
sing/a medium frequency band when is fading likely to occur?

qE On=»

. Night with sky and ground waves.
night time when snowing.

Day time when snowing.

Day with sky and ground waves.

oNnw»

plete the following statement. ..... radio signals have a ..... range by ..... wave
ovér ..... thanover....?

A MF, shorter, sky, sea, land.
B. MF, greater, ground, sea, land.
C. VHF, shorter, sky, sea, land.
D MF, greater, ground, land, sea.
B

1 IP| X .
frequency at which sky waves should least affect reception?

A. VLF.

B. LF.

C. MF. .
D. HF

BA, Rl R
iﬁskip distance of HF transmissions will increase with?

A. Lower frequency and lower position of the reflecting layer.
B. Lower frequency and higher position of the reflecting layer.
C. Higher frequency and higher position of the reflecting layer.
D. Hjgher frequency and lower position of the reflecting layer.
66

4
)

gy ; V 1~
Attenuation is a generic term for?
A. Lossof power but is ont
. 1
B increaseinpower, 0 Pace Wavess
C. refraction,
D. loss of power.

P
P 1 S .69,

r{1./(: ection from the ionosphcric layers is used in the following radio frequencies?

A VLF.
B.  HF.
C. VHF.,
D. UHF.
B NCIPLES 7
MF fading is most common?
A" During the day due to the recepti
p reception of
B During he day and duriog heavy i 0 B0 vaves
D. At night and during heavy rain.

At night due to the reception of both sky waves and ground waves.. \

%

e

vnwp

L
BASIC PRINCIPLES 72,
Skip distance is longest by ... and witha ...,

vow»

Powy

N E
3) frequency of a transmitter is increased, the range of the ground wave will?

Increase,

Decrease,

Decrease by night only.
Increase over the sea,

Day, low.
Day, high.
Night, low. )
, Night, high,
N 7
enuation of a radio wave is the?

67
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B.  295NM
A 1BNM \ . C. 250NM
y S
D 134NM

YDES.
at is the minimum level that an aircraft, at a range of £53 NM, must fly in order to

Wt is the minimum level that an aircraft, at a range of 113 NM, must fly in order to contact the tower on R/T for a VDF bearing from an airport sited 169 FT above MSL?

N ,é'ontact the tower on R/T for a VDF bearing from an airport sited 169 FT above MSL?

-

i
v ! = { v . FLI120
A FL6O A A =T ) B. FL150
B FL50 0o —— — | C. FL180
. e it . A = ey | D. F|
C. FL80 [ARVY -6 | L100
b o Mo s e 5 | arin, v
: is the minimum level that an aircraft, at a range of 170 NM. must fly | o
| v . y in order to
? contact ; ; o S '
Whaf is the approximate maximum theoretical range at which an aircraft at FL140 could { the tower on R/T for a VDF bearing from an airport sited 169 FT above MSL?
recéive information from a VDF facility, which is sited 1050 FT above MSL?
Vi A. FL190
B.
A 220NM FL180
j C. FL100
B. 125 NM i D FL151
C 155 NM ; .
. D. 193 NM ' %%Eﬁ
v ﬁ : ; \Eont;c‘tst:‘: ;linimman;rv;l that an aircmft, aka range of 112 NM, must fly io order to
“What is the approximate maximum theoretical range at which an aircraft at FL240 could wer on R/T for a VDF bearing from an airport sited 144 FT above MSL?
feceive information from a VDF facility, which is sited 1023 FT above MSL? A FL100 ,
| .
l B FL60 ‘
A 120 NM i C. FL90
B 150 NM D. .. FL100
C 223 NM
D. 4 210NM
voks Wha‘;c::z ‘t;xe minimumeev;l that an aircraft, at a range of 133.5 NM, must fly in order to
con e tower on R/T for a VDF bearing from an airport sited 144 FT above ?
‘ t is the approximate maximum theoretical range at which an aircraft at FL120 could ] g sited [44 FT above MSL?
receive information from a VDF facility, which is sited 6000 FT above MSL? | A FL9O
B. FL60
~A 234 NM ] C. FL80 5
B 210NM D. FL10O / o
C 175 NM i A
D.  150NM . A R
\ " An aircraft is"’homing" to a radio beacon whilst maintaining a relative bearing of zero.
V) If the magnetic heading increases, the aircraft is experiencing?
What/is the approximate maximum theoretical range at which an aircraft at FL.200 could S
ive information from a VDF facility, which is sited 6000 FT above MSL? . A, Right drift
» /B.  Left drift {
A 210NM I € Zerodrift ‘
70 71
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e of VDF depends on?

L. Line of sight formula.
-2: Power of transmitter.
..3. Intervening high ground.

The combination regrouping all of the correct statements is?

Ground VHF Direction Finder Station?

A. It reduces the range at which the Ground VDF Direction Finder station receives

signals from the aircraft.

B. Regardless of the difference in distance travelled by these signals, it results in

their extinction of the signals at the Ground VHF Direction Finder station.

C. It may result in an increase in the distance at which Ground Direction Finder
szﬁon receive signals from the aircraft, if the Ground Station is situated in the
skip zone.

D,/ They may result in bearing errors.

A 2
.B.  1,2and3. ; » \%@
. 1and 2. | : . . . L
g‘ 1 and 3. ) ! v flight, a pilot can improve the range of his transmission with a VDF operator by?
9 v A. Speaking louder.

4
i
i
&
E
4
4

A

Range ¢f VDF depends on?

I ess of the voices of the pilots and the operator when transmitting.
2. power of airborne and ground transmitters.

3. power of pilot voice when transmitting.

4. aircraft altitude and ground transmitter elevation.

The combination regrouping all of the correct statements is?

A Zand4.
B. 2
C. 1
D. 3and 4.
>

<

One of the uses of the VDF is providing aircraft with?

A. Ground speed.
~B. Homing

C. Altitude.

D. Heading.

A egl’ may be used?

— A, To provide the ATC controller with bearings of aircraft in the absence of radar.

B. In emergency type situations when the aircraft is unable to transmit on VHF.
C. In combination with radar to solve a 180 degree ambiguity.

D. In lieu of ILS for precision approach purposes.

VDF 28, :

What is the effect of muitipath signals (coming from the same aircraft) at the

74

B. Flying out of clouds.
«C. Increasing altitude.
D. Decreasing altitude.

& - . .

w2 VAnaircraft is f'hommg" to a radio beacon whilst maintaining a relative bearing of zero.

If the magnetic heading decreases, the aircraft is experiencing? :
~
A, Right drift ¢t
B._  Lefidrift L
C.  Zerodrif A <
D. A wind from the west AR
TN f}\ b
!mz :! I/ '
Gi . / o ™ ) /\ Ve
iven : / i/ o vOT
. L e ,,«// » < o
Compass heading 270°, - o
Deviation 2°W. ‘o GLy do T
variatio: 30°E. vto 2w Ly S0l
Relative bearing of VDF station from the aircraft 316°.
What is the QDR? 1
s o )
\X 044° y » .“5/}
B. 226 ' o
C. 046°
D 224

VDF 32,

By selecting one VHF frequency, in the range 108 to 112 MHz, on the Nav receiver?

A. Rho-theta information from an enroute VOR/DME: can be obtained,
B. Rho-theta informatien from an ILS/DME can be obtained.

B i

- v 7%
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Coastal refraction.
The height of the transmitter and the receiver.
The strength of the pilot’s voice when transmitting.

Sky wave propagation.

poa?

YDF 43, .
Abnormal long ranges may be experienced on VDF channels, caused by?

A. Efficient VDF antennas.

B. Intermodulation with signals on frequencies close to the one being used by the
VDF station.

C. Super refraction of the signals in the atmosphere.

D. The VDF station using a relay station for communication to the aircraft.

YDE 46,

In VDF service the report “QDR 235, Class C” means?

A The magnetic bearing from the aircraft to the station is 235 +/- 10 degrees. .
B. The magnetic bearing ffem the station to the aircraft is 235 +/- 15 degrees.
C The true bearing from the station to the aircraft is 235 +/- 10 degrees.

D. The magnetic bearing from the station to the aircraft is 235 +/- 10 degrees.
YDF 47,

If, when you are requesting a QDM from an airfield, you are offered a QGH, it
means?

A. The service will be limited to bearings, no position will be given by the DF
station. )

The VDF unit is prepared to give you assistance during an approach to the
airfield, based on VDF bearings.

The VDF service will be handled by a different DF unit, operating on the same
The bearing will only be accurate when the aircraft is flying above the QGH
level.

v o B

YDF 48.
Which Q code would give a magnetic heading from a VDF station?

“A. QDM.
B. QDR.
C. QUI.
D. . QTE.

YDF 49,
Which Q code would give a true track from a VDF station?

A QDM.

78

|
o
1
i

1

B. QDR
C.  QulL
D. QIE

Which Q code would give a magnetic heading to steer (in nil wind) to a VDF station?
A, QDM.
B
C
D

station is a?

A.  Qui

B. QIE

£. QDR.

D QDM.

You intercept a Q

in t & QDM with aright crosswind i i

mﬁliaﬁmithhwi&mWﬁﬁml;mmwm
/A. Greater.

B. Smaller.

C. Remains the same.
D. Not enough information to give an answer.

VDF 53,
If a ground D/F controller i , L
clmAlpha."mism?m'mm' “your true bearing is 256 degrees,

QTE accurate to +/- 2 degrees.
QTE accurate to +/- 5 degrees.
QDR accurate +/- 2 degrees.
QUK accurate +/- 3 degrees,

Dowp

A Magnetic track to the station.
B. Magnetic track from the station,
C. True track from the station.

D True track to the station.
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91 nm.

114 nm.
134 nm.
144 nm.

\
Tnwp < TOP>

Class B bearing has accuracy limits of plus or minus?

2 degrees.
3 degrees.
5 degrees.
7 degrees.

VDF 68,

VDF for aeronautical use provides service in the frequency range?

A. 108 to 118 MHz.

B. 108 to 136 MHz.

C. 118 to 136 MHz.

D. 130 to 300 MHz.

v 9. . 3 . .

In flight a pilot can improve the range of his transmission with a VDF aperator by?

A. Increasing altitude.

B Decreasing altitude.

C Speaking louder.

D Flying out of clouds.

V 7 . .

What is the Q code for a magnetic bearing from a VDF station? 4‘
Fal Loy

A, QNH. © { ) 5 K

B. QTE. o B

C. QDR. o

D. QDM.

A radio beacon has an operational range of 10 NM. By what factor should the
transmitter power be increased in order to achieve an operational range of 20 NM?

A. Six

B. Eight

C. Two

D. Four
82

ADF 2.

Night Effect’ which causes loss of signal and fading, resulting in bearing errors from
NDB transmissions, is due to:

A Skywave distortion of the null position and is maximum at dawn and dusk.

B. Interference from other transmissions and is maximum at dusk when east of the
NDB.

C. Static activity increasing at night particularly in the lower frequency band.

D. The effect of the Aurora Borealis.

Quadrantal errors associated with aircraft Automatic Direction Finding (ADF) equipment
are caused by:

A. Skywave/ground wave contamination.

B. Signal bending by the aircraft metallic surfaces.

C. Signal bending caused by electrical interference from aircraft wiring.
D. Misalignment of the loop aerial.

ADF 4,

An acroplane is tracking away from an NDB maintaining track 020 degrees with §
degrees starboard (right) drift, The relative bearing indicator (RBI) should indicate a
bearing of?

'
P

A, 185 degrees relative. l /%}
B. 175 degrees relative. .
C. 180 degrees relative. |
D. 015 degrees relative. (
ADF 5, a
What is the wavelength of an NDB transmitting on 365 kHz?
- P
A 82m. A, .
B. 8&m Lo
€. 822 m. ) ¢ -
D. 8200 m. r’{\ . 'b;n i

Which of the following is likely to have the greatest effect on ADF accuracy?

A. Interference from other NDBs, particularly at night.

B. Frequency drift at the ground station.

C. Interference from other NDBs, particularly during the day.
D. Mutual interference between aircraft aerials,

ADF 7.

There are two NDBs, one 20 NM inland, and the other 50 NM inland from the coast,

- 83
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B. Stop loop rotation.
C. Hear the IDENT and must always be switched ON,
D. Find the loop "null' position.

ADF |8,

An NDB transmits a signal pattern in the horizontal plane which is :

Omnidirectional.

B. Bi-lobal circular.

C. A cardioid balanced at 30 Hz.
D A beam rotating at 30 Hz.

>

ADF 19.
If a failed RMI rose is stuck on 090 degrees, and the ADF pointer indicates 225 degrees,
the relative bearing to the station will be?

A 225 degrees. R
B. 315 degrees. A0 =~

C. tmpossible to read, due to the RMI failure.

D 135 degrees.

A .

What actually happens in the ADF receiver when the BFO position is selected?

The BFO circuit is activated.

The BFO circuit imposes a tone onto the carrier wave to make the NDB's ident
audible.

The BFO is activated, and the receiver accepts only A1 A modulated signals.
The BFQ circuit oscillates at an increased frequency in order to allow
identification of A2A NDB's.

@ >

c o

ADF 21,
-An NDB is on a relative bearing of 316 degrees from an aircraft. Given: Compass

h heading 270. Deviation = 2W. Variation at the aircraft = 30E. Variation at the

station = 28E. Calculate the true bearing of the NDB from the aircraft?

A. 072 degrees. N

B. 252 degrees. Sto 2w LT L

C. 074 degrees. SRt

D. 254 degrees. N q-
\ 7 g

ADF 22

A VOR and an NDB are co-located. An aircraft equipped with an RMI is flying away
from the beacons on a radial of 090 degrees through an area where magnetic variation is
changing rapidly. Which statement is correct?

86

c oo M VT o

The VOR needle moves, the ADF needle does not.
Both VOR and ADF needies move.

Neither the VOR nor the NDB needles move.

The ADF needle moves, the VOR needle does not.

A.
B.
C.
D.

F

If a failed RMI rose is stuck on 090 and the ADF pointer indicat 5, the i
bearing of the station will be? OO ioaios 225, the rlative

A 225 degrees.
B. Impossible to read, due to the RMI failure,
C. 135 degrees, =
D. 315 degrees.
}

AnNDB is on a relative bearing of 316 degrees from the aircraft, Given: Compass
heading 265 degrees. At aircraft deviation = 3W, Variation = 36E. At station variation =
34E. Calculate the true bearing of the NDB from the aircraft?

A 254 degrees. A .

B. 252 degrees. 2 2 0

C. 074 degrees. o y

D. 072 degrees, X "
/0

ADF 25. :

What is the wavelength of an NDB transmitting on 375 KHz?

A 8m. s

B.  8000m. ° o

C. 80 m. -

D. 800m.

ADF 26, :

Which of the following is likely to have the greatest effect on ADF accuracy?

Frequency drift at the ground station;

Interference from other NDBs, particularly at night.”
Interference from other NDB, particularly during the day.
Mutual interference between aircraft aerials.

ADF27, .

You are on am ic heading of 055 degrees, and your ADF indi ive bearing
of 325 degrees. The QDM is? ¢ e s reiadve

Onwp

A 020 degrees. R
B. - 235 degrees. ’

87




68

‘Pue] 1240 uonededosd
Wim oBues oy uey) 1318013 3q [Iim a8ues oy Bas Jono uofteBedosd ynp, v
(HAN ug Jo afuws 311 03 Joadsas Yim Jusuyeys Yorym

caav

‘SasealOUI A0BINOOE 3Y) pue $3sBI0ap S8ues oy |
‘Seswalaul yloq Aoenose oy puk oSues ayy
"$9583109p 10q Aowinooe oy pue 28ues oy

'$3583109p Ademooe sy pue sasealoul afuer oy

<ddg

Y31 18 Jeiouad w oy pajus
AN Jo 28ue1 a3 0) predas
K17

Co - 502189p p/ 7 a

ey . ¢° lprir o
PR N — seBappey g
A Lt o a - 'seauBap pe7 v
A

81 Butieaq sng oy | 's3a18ap 70 1 Burpeay ssedwon SYL 'saafdap ¢- st uoneiAsp
PUB MZZ St GAN 2 I8 uoyeUrea snousew W ‘M st tomisod Y 3y ¢ woeLEA
onoulew oy -appoou 34 jo dn oy 1y “seardap 00¢ st Buueaq fAnyg oy Jo Buipwas ayj.
Teaav

‘un Jotesusdwos ur-yjng 1 Jo asnesaq Joua Suureaq ON ‘d
~ "Suipeay paeotpur o Ul JOLID JUBISUOD v o)
. Wil 3t wo ajpasu sy Jo suonearpur Juyenjonyy g
"I 241 e Bupyooy
s1opd ay1 £q paonou aq [jim AIprey yowym ‘anem-pg PaAlada1 ayy up oston A4
¢ostes Kew 3qv ue ut oop30 1gdiy

FEAAV

"30J paresuaduwiod aq jouues
daapsazut £q pasnes aq Aepy ‘a
"31q9e; uoneIASp
yesure Aq pasneo sy D
‘soARm AYs woy dousssu Aq pasned sy K|
WYEIMIE 3y woy uenosyal ay) £q pasnes B v
-

PUE 12413031 4V 21 Jo a3ues uigym SUOA Jo sou

91 U UmOYS ST UOLIEIASD Y] Yiim soLrea pue wsnouSew

103 pajesuaduiod st pue aBejasny s

¢AQV Ue o Jous jejueipenb ayy
T aav

TWY PUe 4qV pres Buopy g

"AJuo Jv paBd paxij

g8
INY pUB QY prEOpOXY] D
q
dQV pred paxy pue Butol Y

é d oy wioyy Aressaoou
GAN 9 0 yesosre o woy Suireaq onouBewu a Jo (oju
st uonumq‘muﬁz) Ino-peal 10axp & 193 03 2jqe nof are skeydsip Sumayoy sy jo yorym uQ

“Butpuig uoydsan( swejdosay 'a
“Buipurj uonoa( Aoy D
“Suipuig uonoanq wodny ‘4
!ﬁ“ 1pul] GOHYRI( dReWOIY v
410) puels J(V S0P Jeym

TEdav

a5 ‘a

orT D

anl R:!

Py oot 'V

’ (W) 09¢
Jo Buureaq JQv ue peas pnogs ok uonels 4 Jo ANUoiA o
Jo Buipesy € U0 Op7 JO [BIPEI YOA U SSOIO NOK "PAIRIO|-00 ATe F(IN U PUB YOA V

‘s02183p o 'a

'$2180p 0zE \ )
-$20180p 0ZZ R

*$931B3p Op0 v

' ‘s9018ap
(St 0jeIpul 4V a4} WO Suureaq dane[a1 A4
§6Z o Burpeay onouSew im (uouers U Jo ANWOIA 3 Ur) ‘$32183p 510 JO YAV 2P UO

's32489p 881 'd
"saasBap 71| o)
‘saaufiap 7g¢ R
"$32182p 800 v
{HOJEI] Y PROYIOAC WOY

Inoys gaN e woy
7 JO 9SIN0D PUROQING UE JAINIE O} JOPIO Ul POUIBIUTEW o P .
(gflg:aq aAnBlaL EYM SIY 08 = SVI 'I9 = UOHRLBA S 0Z/0EZ = (1) A/M -u;Alo

08P 650, 'd
so2i83p 00z - D




B. In order to double the range of an NDB, the transmission power should be
increased by a factor of 16.

C. The range depends on the altitude of the aircraft.

D. During the night the range of an NDB will decrease due to the interference of the
direct and earth reflected waves.

ADEF 38,

Which statement with respect to the range of an NDB in an area with constant wind and
constant magnetic variation?

The relative bearing of the NDB should be equal to the QDM.

The relative bearing of the NDB should be kept 000 degrees.

The relative bearing of the NDB should be equal (it magnitude and sign) to the
applied wind correction angle.

The relative bearing of the NDB should be equal (in magnitude and sign) to the
experienced drift angle.

v ow»

ADF 39, A
Which statement is correct for tracking towards an NDB in an area with constant wind
and constant magnetic variation? .

A. The relative bearing of the NDB should be equal (in magnitude and sign) to the
experienced drift angle. .
B. The relative bearing of the NDB should be equal (in magnitude and sign) to the
. applied wind correction angle.
C. - The relative bearing of the NDB should be kept 000 degrees.
D. The relative bearing of the NDB should be equal to the QDM.

ADF 40, )
Allocated frequencies for NDB are?

19 Hz to 17500 Hz.
1.90 kHz to 17.50 kHz.

190 kHz to 1750 kHz"
1900 kHz to 17500 kHz.

gow»>

4
ADF is the abbreviation for?

Automatic Direction Findgr.
Automatic Detection Finder._
Aircraft Direction Finder.
Aircraft direction Finding.

o0 wy

The ADF indication in the cockpit is a?

90

e e RS L

R

True bearing on an RMI.

Relative bearing on an RML.

Relative bearing on'a fixed card,

Magnetic heading on a fixed card indicator.

COows

ADF 43,
NDB is the abbreviation for?

A. Non Directional Beacon

B, Night Directional Beacon.

C. Non Directional Bearing.

D. Navigation Director Beacon.

ADF 4.

Concerning ADF and NDB?

3. NDB is a locator and ADF is an €n route nav-aid,

ADF is a ground equipment and NDB can be a ground equipment
airborne equipment, ' ”

C. ADF is a civilian equipment whereas NDB is a military equipment used by

civilians too,

D, NDBisa ground equipment, and ADF is an airborne equipment,

What causes the so called "night effect?

A . N .

A/ A m n;n the direction of the plane of the polarisation due to reflection in the
The difference in velocity of the EM waves over land and over sea at night.

The absence of the surface wave at distances larger than the skip distance,
Interference between the ground and space waves. SRR

Cow

Which statement about the errors and effects on NDB radio signals is correct?

A. Shore line effects may cause 3 hu; . . )
i o o e g i o e o elecionf e i
Lighming duting atmospheric dis Bay Cause . )
strength that may result in only slight bearng crerr - © o 01108 of the signal

-€"  Night effect is a result of interference of the surface wave and the space wave

causing a reduction is range,
D. The mountain effect is caused by reflections onto

. » s‘ i
terrain which may cause big errors in the bearing, opes of Henons
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YOR 10.

The VOR to obtain CDI (course deviation indicater) indications in the correct sense
when tracking towards a VOR on radial 255 degrees, the pilot should set on the OBS
(Omni bearing selector)?

A. 075 degrees with TO indicated.

B. 235 degrees with FROM indicated.
C. 055 degrees with FROM indicated.
D. 235 degrees with TO indicated.

YORI1L .

In order to obtain CDI (Course Deviation Indicator) indications in the correct sense when
tracking towards a VOR on radial 235 degrees, the pilot should set on the OBS (omni
bearing selector)?

A, 235 degrees with FROM indicated.
-B. 055 degrees with TO indicated.

C. 055 degrees with FROM indicated.

D. 235 degrees with TO indicated.

YOR 12,

A VOR is sited at position A (35°00'N, 020°00'E). An aircraft is located at position B
(34°00'N, 020°00'E). Assuming that the magnetic variation at A is 15°E and at B is 20°E,
the aircraft is on VOR radial:

A. 165° .
B. 195°

C - 160°

D. 180°

YOR 13,

The VOR system is limited to about 1° of accuracy. One degree at 250 NM represents a
width of:

A 20NM,
B.  25NM
G 44NM.
D. 3.0 NM.
YOR 14,

The VOR system is limited to about 1° of accuracy. One degree at 300 NM represents a
width of

A 5.2NM.
B. 4.0 NM.
C. 4.5 NM.
94

Yvowy

D. 3.0 NM.

YOR 5.

The two signals transmi i :
o magnetigi:m tted by a-conventional VOR ground station are 180° out of phase

East.
West.
North.
South.

YOR 16,

The two signals transmitted i .
on magnetgm itted by a conventional VOR ground station are 270° out of phase

West.
East,

South.
North,

YOR 17.
Which frequency band is used by VOR transmissions?

Tow>

UHF.
VHF.
SHF.
HF.

m )
Transmissions from VOR facilities may be adversely affected by:

oowm»

A. Static interference.
Night effect.

B
C. Uneven propagation over irregular ground surfaces
D. Quadrantai error. :
v

f

If VOR bearing information i blished .
becausedby;g 0 18 used beyond the pu protection range, errors could
Interference from other transmitters.

Noise from precipitation static exceedin i transmi
; g the signal stren, i
Sky wave interference from the same transm;tterm i ofthe e

Sky wave interference from distant transmitters on the same frequency.

COowp
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.
An airway 10 NM wide is to be defined by two VORs each having a resultant bearing
accuracy of plus or minus 5.5°,

In order to ensure accurate track guidance within the airway limits the maximum distance
apart for the transmitter is approximately?

A, SONM.
B 105 NM.
C. 165 NM.

WDoo 210NM
YOR 29.

An aircraft is required to approach a VOR via the 104° radial. Which of the following
settings should be made on the VORALS deviation indicator?

A 284° with the FROM flag showing.
B. 284° with the TO flag showing. -
C. 104° with the TO flag showing.

D. 104° with the FROM flag showing.
YOR 30,

An aircrafton a heading of 280°(M) is on a bearing of 090°(M) from a VOR.

The bearing you should seiect on the OMNI bearing selector to centralise the VOR/ILS
lef/right deviation needle with a TOY indication is?

A. 270°.
B. 090°.
C. 100°.
D 280°,

YOR 31,

Given:

Aircraft heading 045°(M),

Aircraft is on radial 080° from aVOR,
Selected course on HSI is 090°,

The HSI indications are deviation bar?

Behind the aeroplane symbol with the FROM flag showing,
Behind the aeroplane symbol with the TO flag showing.
Ahead of the acroplane symbol with the FROM flag showing.
Ahead of the aeroplane symbol with the TO flag showing.

Cowy

i

Yor 32,

Given;

Aircraft heading 300°(M),

Aircraft is on radial 280° from a VOR,
Selected course on HSI is 270°,

The HSI indications are deviation bar?

Behind the aeroplane symbo} with the TO flag showing,
Ahead of the aeroplane symbol with the FROM flag showing,
Ahead of the aeroplane symbol with the TO flag showing.
Behind the aeroplane symbol with the FROM flag showing,

YOR 33,

Given:

Aircraft heading 150°(M),

Aircraft is on radial 100° from a VOR,
Selected course on HSI is 090°,

DOowp

The HSI indications are deviation bar?

A Behind the aeroplane symbol with the TO flag showing, -

B. Ahead of the aeroplane symbel with the FROM flag showing.
C. Ahead of the aeroplane symbol with the TO flag ing,

D. Behind the acroplane symbol with the FROM flag showing,
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YOR 45,
A-VOR and NDB are co-located. An aeroplane fitted with an RBI is flying away from
the beacons on a radial of 090 degrees. The variation is changing rapidly.

Which of the following statements is true?

The VOR needie will not move, but the ADF needle will move as the variation
changes.

The ADF needle will not move, but the VOR ncedle will mave as the variation
changes.

Both the VOR needle and the ADF needle will move as the variation changes.
Neither the VOR needle nor the ADF needle will move.

oo w >

YOR 46.

An acroplane flying on a heading of 180 degrees magnetic is on a bearing of 270 degrees
magnetic from of VOR. The bearing tg the VOR that should be selected on the OMNI
bearing selector to centralise the VOR/ILS deviation needle is?

A %
B. 270,
c. 180
D. 360,
YOR 47,

An acreplane flying on a heading of 180 degrees magnetis is on a bearing of 270 degrees
magnetic from of VOR. The bearing from the VOR that should be selected on the OMNI
bearing selector to centralise the VOR/ILS deviation needle is?

A 9%
B.  180.
C 270/
D. 360
YOR 48.

An aircraft at FL 100 should be able to receive a VOR ground station at 106 FT above
MSL at an approximate maximum range of :

Al 135 NM.
B. 123 NM.
C. 130 NM.
D. 142 NM.
YOR 49,

The maximum theoretical range at which an aircraft at FL210 may receive signals from a
VOR facility sited 340 feet above mean sea level is approximately:

102

<
&li

A 245 NM.
B. 163 NM.
C. 183 NM.
D. 204 NM,
VOR 50,
In which frequency band do VOR transmitters operate?
A UHF.
¢B. VHF.
C. SHF. )
D. EHF.
Th
€ two signals transmitted by a tional
hoplieidn.. y conmmalVORmmmdsﬁuoanoutofpm
A, South.
B East. .
C. West. '
D. North.
YOR 52,

Aﬂ aﬂunﬁ 15 ona M O 18 also setto 2 with dw

A, SW. .
Ny.

C. SE. -

D. NE.~

YOR 53.

An Omni-bearing selector (OBS) shows full deflection to the left when withi

serviceable VOR. What angular deviation are you from the setacmdmdgt;m rgeofa

A. 10° or more.

B. Less than 10°,

C. 1.5° or more. '

D. 2.5 or more, *

VOR 54,

Anaitcmﬂisouradinnzomdummﬁchudmg’ of the track
reads:330.meindcaﬁommﬁchmDemdonlddi%{C;?}&t%?mas’

A~ Left with 'TO' showing.

.
LR
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YOR 63.
In order to measure the radial from a VOR, the aircraft VOR receiver?

A~ Measures the phase difference between the reference phase and the variable
' phase of the signal.
B. Measures the time difference between sending the interrogation signal and
receiving the transponder signal.
C. Uses the pulse technique to determine the radial.
D. Measures the time difference between reception of the two signals transmitted
from the ground station.

YOR 64.
Apart from radials and distances from VOR/DME stations, what information is required
by the VOR/DME Area Navigation computer in order to calculate the wind?

A True airspeed from the Air Data Computer.

B. Heading from the aircraft compass system.

C. Vertical speed from the air data computer.

D. Heading from the aircraft compass system and true airspeed from the Air Data
Computer.

YOR 65,

An aircraft, on a heading of 180(M) is on a bearing of 270 (M) from a VOR. The bearing

you should select on the OMNI bearing selector to centralise the VOR/ILS left/right
needle with a TO indication is?

090 degrees.

A.

B. 360 degrees.
C. 270 degrees.
D. 180 degrees.
YOR 66,

An aircraft at FL100 should be able to receive 8 VOR ground station at 100 ft above msl
at an approximate maximum range of?

A 145 nm.
B. 123 nm.
C. 130 nm.
D 137 nm.
YOR67.

An aircraft at 6400 fi should be able to receive a VOR ground station at 100 ft above msi

at an approximate maximum range of?

106
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A 113 am.
B. 90 nm.
C. 123 nm,
D 98 nm.

An OBS is set to 048 with a TO flag showing. The VOR deviation bar is showing full
right deflection. Approximately what radial are you on? "

A, 058 degrees.
B. 238 degrees.
C. 218 degrees.
D. 038 degrees.
YOR 69, )

An aircraft on a heading of 180 (M) is on bearing 270 (M) from a VOR. The bearin;
you'sh_ould select on the OMNI Bearing Selector to centralise the VOR/ILS teft/rightg

deviation bar is?

360 degrees.
270 degrees.

A
B.

-C. 090 degrees
D.

180 degrees.

YOR 70, ‘
Given: Aircraft heading 160 (M), aircraft is on radial 240 from a VOR. Selecteﬁ course
on the HSI is 250 degrees. The HSI indications are deviation bar?

A Behind the acroplane symbol with the FROM flag showing,

B Ahead of the acroplane symbol with the FROM flag showing.
C. Behind the acroplans symbol with the TO flag showing,
D Ahead of the acroplane symbol with the TO flag showing,

Under which of the following circumstances does a VOR/DME Area N igation System
switch to Dead Reckoning Mode? - 5

The system is receiving information from only one VOR and one DME.
The system is receiving information from only one VOR.

The system is receiving information from the two DME's, -

The system is receiving information from one VOR and two DME's.
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YORS1, ”
A VOR is sited at position A, (45 00N, 01000 E). An aircraft is located at position B,
(44 00N, 01000 E). Magnetic variation at position A = 10 degrees West, and at
position B it is 15 degrees West. The aircraft is on VOR radial?

A. 180 degrees.
B. 195 degrees.
C. 190 degrees.
D. 185 degrees.
YOR §2.

An airway 10 nm wide is to be defined by two VORs, each having a resultant bearing
accuracy of plus or minus 5.5 degrees. In order, to ensure accurate track guidance within
the airway limits, the maximum distance apart from the transmitter is approximately?

A. 105 nm.
B. 210 nm.
C. 50 nm.
D. 165 nm.
YOR 83

An aircraft is required to approach a VOR via the 104 degrees radial. Which of the
following settings should be made on the VOR/ILS deviation indicator?

A. 284 degrees with the TO flag showing.

B. 104 degrees with the TO flag showing.

C. 284 degrees with the FROM flag showing.
D. 104 degrees with the FROM flag showing.
YOR 84,

An aircraft is required to approach a VOR via the 244 degrees radial. Which of the
following settings should be made on the VOR/ILS deviation indicator?

244 degrees with the TO flag showing.
064 degrees with the TO flag showing.
284 degrees with the FROM flag showing.
064 degrees with the FROM flag showing.

YOR 85.

What is the maximum theoretical range that an aircraft at FL 150 can receive signals
from a VOR situated at 609 ft above MSL?

caow»

A, 220 nm.
B. 156 nm.
C 184 nm.

110

to a reading of 090 degrees, The tail of the VO '
available information from the VOR b R needle shows 135 degrees. The

A Radial unknown, relative bearing 045 degrees,
B. Radial unknown, relative bearing 225 degrees.
C. Radial 135, relative bearing unknown,
D. Radial 315, relative bearing unknown,

YOR §7.

An aircraft at 6400 ft will be ab} to i

at an spprorimate e o © {0 receive a VOR ground station at 100 ft above MSL

A 113 nm. >
B 90 nm, \ h ‘} )
C 98 nm. i‘ /Kgﬁ ’
D.  123mm 4/.3/ <

YOR 88, rf’

AnaircmﬁatFLlooﬂwinbcabl t i :
MSL at an approximate range of? @ to receive a VOR ground station at 100 ft sbove

A 137 nm.
B 130 nm.
C. 145 nm.
D 123 nm.
m '

A Lef with "FROM" showing,
B.  Lef with "TO" showing,

C. Right with "TO" showing,
D. Right with "FROM" showing.
YOR 9,

Given: Course Deviation Indicator (CDI) for a VOR is elected to 090 degrees. From/To

indicator indi o : .
e aim; :t A icates "TO". CDJ needle is deflected halfway to the right. On what radial is

11
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: ; B. The true great circle direction from the beacon.
v . . ‘ C. The magnetic great circle direction to the beacon,
An aircraft has a magnetic heading of 290 degrees and is on VOR radial 280. Which D. The true great circle direction to the beacon,
value has to be selected on the OBS to get a TO indication and the CDI centred? .

YOR 103, .
. A 280. On the RMI the tip of a VOR needle indicates 060, With the CRS set on 055 the
B. 290. indications on the HSI are?
C. 100.
D. 110, A TO half-scale deflected to the left.
B. FROM half-scale deflected to the right,
VOR 109, c. FROM haif-scale deflected to the left,
Given: Aircraft position 34 15N 098E, magnetic variation 28W, FL280, PTC D. TO half-scale deflected to the right.

VOR/DME position 36 12N 098E, magnetic variation 13E. In order to read the most
accurate ground speed given by the DME receiver from his present position, the pilot

must fly on which PTC Radial? ; An aircraft is flying on a MH of 210 degrees. The magnetic variation st the VOR is SW
A 193 ‘ and at the aircraft is I0W. According to the CDI in the diagram, the aircraft is on radial?
B. 167. ’ A, 205 radial.
C. 332, B. 195 radial.
D. Aircraft will not receive DME information from PTC due to the tine of sight C. 015 radial.
rule. D. 025 radiat.
An aircraft is flying on a MH of 210 degrees. The magnetic variation at the VOR is SW.-
and at the aircraft is I0W. According to the HSI in the diagram, the aircraft is on radial?
A. 025 radial.
B. 205 radial.
C. 195 radial. ,
D. 015 radial. {
An aircraft is on the 065 radial with a heading of 090M. The Course Reference Selector
ICRSO is set on 240. Which HSI in the diagram shows the correct indications?

‘ A Diagram A.

1 B. Diagram B.

| C. Diagram C. s
vo D. Diagram D.
Unless otherwise specified a radial is?
A. The magnetic great circle direction from the beacon.
114 , ~ 1 ' ~ 115
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® A. Figure A.
YOR 109, B. Figure B.
An aircraft is flying on the 170 radial with a MH of 315 degrees. On the CDIthe CRS is C. Figure C.
set to 180. Which CDI shows the correct indications? D. Figure D.
A, Figure A.
B. Figure B.
C. Figure C.
D. Figure D. |
1
1
p |
i
|
1
VOR 110,
An aircraft is flying on a MH of 210 degrees. The magnetic variation at the VOR is 5W ] YOR 111,
a:d atthe lgm;raﬁ lO\X. Which VOR RMI corresponds to the indications on the CDI o An aircraft is flying on a MH of 010 degrees. The magnetic variation at the VOR is 10W
shown in the diagram- ) and at t!xe aircraft 12W. Which VOR RMi corresponds to the indications on the CDI
N : shown in the diagram? - ~

118 ' . 119
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A Figure A,
B. Figure B.
C. Figure C.
D. Figure D.

.

An aircraft is flying on the 050 radial with a MH of 250 degrees. On the HSI the CRS is

set to 060. Which HSI in the diagram shows the correct indications? An aircraft is flying on a MH of 210. The magnetic variation at the VOR is SW and at

the aircraft it is lOW. Which VOR RBI corresponds to the indications on the HSI in the
B 123
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A. Figure A.
B. Figure B.
C. Figure C.
D. Figure D.

An aircraft is flying on the 170 radial with a MH of 315. On the HSI the CRS is set to
180. Which HSI in the diagram shows the cormect indications?

126

A. Figure A.
B. Figure B.
C. Figure C.
D. Figure D,

YOR 119,
The three main components of VOR airborne equipment are?

A. Receiver, Phase comparator, Range gates.
B. Display, Pulse generator, Phase comparator.
C. Receiver, Antenna, Display.

D. Demodulator, Antenna, CPU.

YOR 120.
In the VOR receiver the radial is determined by measurement of the?

A. Time difference between the reception of the variable signal and the reference
signal, :
B. Doppler shift on the reference signal.
C. Phase of the variable signal.
" D Phase difference between the variable signal and the reference signal.

YOR 121 ) i
On an RMI the font end of the VOR pointer indicates the?

127
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boundary, how many dots deviation will the VOR needle-show if 1 dot represents 2
degrees? .

A. 4.5.
B 3.0.
C. 6.0.
D L5,

YOR 128. )
Which statement is true about the use of the Doppler VOR?

A. The Doppler effect is used to create a signal, which is received by the aircraft's
VOR receiver as a frequency modulated signal.

B. The Doppler effect is used to create a signal which is received by the aircraft's
VOR receiver as an amplitude modulated signal.

C. By using Doppler effect it is also possible to determine the aircraf's approach
speed to the VOR.

D. By using Doppler effect it is also possible to determine the range of the aircraft
from the VOR. Station more accurately.

YOR 129,
The VOR system.is limited to about 1° of accuracy. One degree at 200 NM represents a
width of:

A, 20NM
B. 25NM
C. 30NM
D. 35NM
DME L.

A DME station is located 1000 feet above MSL.

An qircraft flying at FL 370, 15 NM away from the DME station, will have a DME . L

reading of?

~
5

N

A 14 NM.
B. 15 NM
€ I6NM :
D 17 NM -

N
o
~
flal

-

Which of the following will give the most accurate calculation of aircraft ground speed?

A, An ADF sited on the flight route.

_B. A DME station sited on the flight route.

130

C. A VOR station sited on the flight route. -

D. A DME station sited across the flight route.

DME 3:

In which situation will speed indications on an aitborne Distance Measuring Equipment
(DME) most closely represent the groundspeed of an aircraft flying at F1.400?

A. When tracking directly towards the station at a range of 100 NM or more.
: B.

When passing abeam the station and within 5 NM of it.

C. When overhead the station, with no change of heading at transit.
D. When tracking directly away from the station at a range of 10 NM.

DME 4.

A 165 NM.
B.a 186NM.
C.  296NM.
D.  330NM
DME 3.

A, 186NM.
B’ 243NM.
C. 296 NM.
D. 330 NM.
DME 6.

A.  186NM.
B.  296NM.
C. 324NM.
‘D. 330NM.
DMET.

- & 20.61 NM.

The time taken for the transmission of an interrogation pulse by a Distance Measuring
Equipment (DME) to travel to the ground transponder and retum to the airbome receiver
was 2000 microsecond. The slant range from the ground transponder was?

The time taken for the transmission of an interrogation pulse by a Distance Measuring
Equipment (DME) to travel to the ground transponder and retum to the airborne receiver
was 3000 microsecond. The slant range from the ground transponder was?

The time taken for the transmission of an interrogation pulse by a Distance Measuring
Equipment (DME) to travel to the ground transponder and return to the airbome receiver
was 4000 microsecond. The slant range from the ground transponder was?

A DME station is located 1000 feet above MSL. An aircraft flying at FL 310, 20 NM
away from the DME station, will have a DME reading of?
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The aircraft DME receiver is able to accept replies to its own transmissions and reject
replies to other aircraft interrogations because:

A. Pulse pairs are amplitude modulated with the aircraft registration.

B. Pulse pairs are discreet to a particular aircraft.

C. Aircraft interrogation signals and transponder responses are 63 MHz removed
from each other.

D. Transmission frequencies are 63 MHz different for each aircraft.

DME 19,

The aircraft DME receiver cannot lock on to interrogation signals reflected from the
ground because:

A Aircraft transmitter and DME ground station are transmitting on different

frequencies.
B. Reflections are subject to doppler frequency shift.
C. DME transmits twin pulses.
D. DME pulse recurrence rates are varied.
DME 20,

The design requirements for DME stipulate that, at a range of 100 NM, the maximum
systematic error should not exceed:

Iy

S

A. +or-1.5NM.

B. +or-3 NM.

C. +or-0.25 NM.

D. +or-1.25 NM.

DME 21, )
Distance Measuring Equipment (DME) uses radar principles to measure distance?
A. Horizontally.

B. Verticaily.

£ Slant range.

D. Plan Range.

DME 2

ICAO speclﬁcattons are that range errors indicated by Distance Measuring Equipment
(DME) should not exceed:

+or - 0.5 NM or 3% of the distance measured whichever is the greater.

+or - 0.25 NM plus 1.25% of the distance measured.

+or - 1.25 NM plus 0.25% of the distance measured. '
+ or - 0.25 NM plus 3% of the distance measured up to 8 maximum of 5§ NM.

.co.wv;&

—

34

DME 23.
What is the maximum distance between VOR and DME/TACAN ground installations if
they are to have the same morse code identifier?

A. 600 m.
B. 2000 m.
D. 60 m.
D. 300 m.

DME 24,
A DME in tracking mode subsequently experiences a reduction in signal strength will
switch the equipment in the first instance to:

A Memory mode.

B. Search mode.

C. Standby mode.

D.’ Signal controlled search.
-

DME 25,

Of what use, if any, is a military TACAN station to civil aviation?
A It is of no use to civil aviation.

B. It can provide a DME distance and magnetic bearing.

C. ' Itcan provide DME distance.

D It can provide a magnetic bearing.

DME 26.

A DME that has difficulty obtaining a "lock-on"?

(NOTE: PRF = pulse recurrence frequency, PPS = pulses per second)

A, Stays in search mode without a reduction in PRF.

‘B. Stays in search mode but reduces PRF to max. 60 PPS after 100 seconds.

C. Alternates search mode with periods of memory mode lasting 10 seconds.

D. Stays in search mode but reduces PRF to max. 60PPSaﬁer15000pulsepm
have been transmitted.

DME 27,

DME channels utilise frequencies of approximately:

A. 1000 MHz.

B. 300 MHz.

C. 110 MHz.

D. 600 MHz.
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DME 37,
An aircraft passes overhead a DME station at 12000 ft above the station. At that time the
DME reading will be?

A, FLAG/OFF, the aircraft is within the cone of silence.
B. Approximately 2 nm.

C. Fluctuating and not significant.

D. 0 nm.

DME 38, ‘

When flying 6000 ft above a ground level, the DME indicates 5 nm. What is the
horizontal distance from the aircraft to overhead the DME?

A 4.9 nm.

B. 4.3 nm.

C. 4.6 nm.

D. 5.2 nm.

DME 39,

Distance Measuring Equipment (DME) operates in the?

A. UHF band and uses one frequency.

B. VHF band and uses the principle of phase comparison.
C UHF band and uses two frequencies.

D SHF and uses the frequency modulation techniques.

station at MSL. The dame receiver is capable of determining ground speed. One minute

before the overhead, DME speed and distance indication respectively are?

A 300 kts and 5 nm.
B. Less than 300 kts and § nm.
C. 300 kts and 7 nm. ~
it} Less than 300 kts and 7 nm,
- .'}m&‘f‘. ‘u

An aircraft at FL410 is passing overhead a DME station at mean sea level. The DME
indication will be approximately?

A. 6.8 nm.
B. 6.1 nm.
C. 6.8 km.
D. 6.1 km,
138

An sircraft is flying directly overhead a DME station at FL380. The indicated range will
be approximately?

A. 6.3 nm.
B. 6.3 km.
C. 5.1 nm,
D. 5.1 km.
DME 43,

Which one of the statements below is correct regarding the DME?

A. The indicated distance is the ground distance measured from the aircraft's
projected position on the ground to the DME ground installation,

B. mDMEopemtingfrequcmieamintheUHFfmqmybmd. )

C. Twao lines of position obtained from two different DME's give an unambiguous
fix.

D. The DME ground station is always co-located with a VOR station.

DME 44,

selection of the DME frequency for a ILS/DME installation is as follows?

The

A.  The pilot has to insert the channel number and also the X or Y.

B. WhmanlS/DMEisﬂownﬁwndwsehcﬁonoftheDMEhasalmystobc

done manually.

C. The DME frequency has to be selected by the pilot.

D The DME frequency is paired with the localiser frequency so only the localiser
frequency is set.

DME 45,
Thecffectofmsshngﬂ!eDMEmﬁeumafﬁwaﬁcmﬁﬁommegmmdimmﬂa&mhm
interruption of reception of DME signals results in?

The ground installation not sending any pulse-pairs.

The airborne installation switching to the memory mode for about 10 to 15
seconds, :

The airborne installation switching directly to the search mode.

The signal controlled search circuit (SCS) blanking the DME display.

vo wmp

Which statement about the interrogation by DME interrogator is correct?

A. The interrogation starts when the interrogator has been warmed up sufficiently,
whether pulse-pairs are received or not.

B.  The interrogation does not start before pulse-pairs of the tuned DME station are

139
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aircraft equipment fails to lock on, this is because? A 24.5 and 25.5 .
A. The aircraft is too low to receive the signal.
B. The beacon is saturated. B. 23.25 and 24.75 nm.
C.  DME is limited to 200 nm. - €. 252and26.8 nm.
D The aircraft is too high to receive the signal. D. 22.5 and 23.5 nm.
DME is a radar type of facility and its maximum range is limited by? The time from the transmission of a DME interrogation pulse to the receipt of the reply
fmguhe DME ground station is 1000 microseconds (ignore the delay in the DME ground
A. The receiver sensitivity. station). The slant range is?
B. The pulse repetition interval.
hei ¢ A 81 nm.
C. The exghtf) the acroplane. B. . 162nm.
D. The transmitter power only. C. 300 nm.
DMES1, D 0l
An aircraft at FL310 cannot receive a signal from a DME 240 nm away. Why?
A. The DME is saturated. . Given: Aircraft height = 32000 feet, DMEmdxcm:angcﬂwnm. The actual true
B.  Theaircraft is too high, range is?
C. DME is never more than 200 nm. A. 6.6 nm.
D.  The aircraft is not in line-of-sight of the DME . B 15.1 nm.
ON C. 16.6 nm.
The time interval between a transmitted DME pulse and the reply pulse is 120 D 22.8 nm.
microsecond. The slant range is?
DME 63.
A. 5.7 nm. mmmmmfwnmmpummmmmmmmcm
B. 5.7 km. systematic error should not exceed:
C. 9.7 nm.
D. 9.7 km = A +or-3.5NM.
) B. +or-2.25NM.
m C. +or- 1.5 NM.
When an aircraft at FL360 it is directly above a DME, at mean sea level, the range D. +or-125NM,
display will be?
. DME 64.
A 0nm. The DME in an aircraft flying at FL430 shows a range of 15 nm from a beacon at an
B. 6 nm. . clevation of 167 feet. The plan range is?
C.  9nm. & 133om.
D. 12 nm. B. 15 nm.
C. 16.5 nm.
DMESGO. D. 17.6 om. *
An aircraft flying at FL430 obtains a DME range of 25 nm. The true range from the
DME is between? DME 65,
An aircraft flying at FL360 is 10 nm plan range from a DM. The DME reading in the
aircraft will be?
142
143
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DME 73,
The most accurate measurement if ground speed by DME for an, aircraft at 30000 feet
will be when the aircraft is?

]

A Qverhead the beacon.
Passing abeam the beacon at 50 nm.

B.
C. Tracking towards the beacon at 10 nm.
D Tracking away from the beacon at 100 nm.

DME 76, )
In which of the following bands does DME operate?

A, VHF.
B. UHF.
C. SHF.
D EHF.
DME 77,

DME is a .... Radar which, provides .... Distances between the aircraft and a ground ....7

A Primary, siant, transponder.

B. Secondary, carth, transponder.

C. Secondary, slant, transponder.

D. Primary, accurate, transmitter.

- DMETS,

DME pulses are transmitted as pulse pairs. This is done?

To increase the range.

To prevent lock onto the ground.

So that puises are square and casily identified.

So that any radar cmissions do not interfere with the DME equipment.

oo w>

BME 79.

By using a random PRG the airborne DME can?
Recognise a beacon's reply among a mass of ground retums.
Prevent interference from random transmissions.

Distinguish between its own replics and those replics triggered by other sircraft.
Reduce the effect of weather interference.

o0 wp

The aircraft DME recciver is able to accept replies to its own transmissions and reject
replics to other aircraft interrogators because?

146

G s o

A. Pulse pairs are amplitude modulated with the aircraft registration.

B. Transmission frequencies are 63 MHz different for each aircraft.
Aircraft interrogation signals and transponder response signals are 63 MHz
removed from each other.

D. The time interval between pulse pairs is unique to that aircraft.

DME 31, :
What happens when a DME in the search mode fails to achieve lock-on?

It stays in the search mode at 150 PPPs.
Itmwm&emmwmmmwwmwm@"&m
100 seconds.
lemmmmmwmmmmmmpammmm
15000 pulse pairs.

It alternates between search and memory modes every 10 seconds.

o0 B>

DME 82,
Groundspeed measurement using DME equipment is most accurate when flying?

A From the station at long range.

B. Towards the station at short range.
C Directly over the station.

D. Past the station at short range.

DME 83.

Which of the following will give the most accurate calculation of aircraft ground speed?
A A DME on the flight plan route.
B. A DME off the flight plan route.
C. ~ TAVOR on the flight plan route.
D. A VOR off the flight plan route.

DME 84, B
What is the approved frequency band assigned to DME?

A 108 to 118 MHz.
B. 329 to 335 MHz.
C. 962 to 1213 kHz.
D. 962 to 1213 MHz.

¢

DME 35,
‘When in tracking mode, the DME airborne interrogator operates at? Note: PRR = Pulse
Recurrence Rate.

A.  APRROof2700 PPS (Pulse Per Second). Lo

- e 147
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In a certain VORTAC installation the VOR station is identified as “STN™ and the DME
station is identified as “STZ”. This means that the distance between the two beacons is
in excess of?

A. 100m.
B. 300 m.
C. 600 m.
D. 2000 m.

DME 95,
How many aircraft will DME accommeodate before reaching saturation?

A. 50.

‘B. 100.
C. 120. .
D 150.

DME 9%,
What is the slant range error for an aircraft at 9000 feet absolute altitude above a DME
located at elevation 2000 feet, when the slant range is 12 nm?

A. 0.09 nm.
B. 0.31 nm.
C. 0.57 nm.
D. 1.42 nm.

The nominal maximum coverage of a DME station is?
A 190 nym st 20 000 fect.
B. 215 rn at 25 000 fect.

C 210 nm at 30 000 feet. _

D. 230 nm at 30 000 feet.

63 MHz higher than the interrogation signal.
63 MHz lower than the interrogation signal,

A

B.

C. The same as the interrogation signal.

D. 63 MHz different from the interrogation signal, above or below.

DME 99, L
If s DME beacon becomes saturated by interrogations it?

Replies to the nearest 100 sircrafk.

B Adjusts its PRF to cope with all aircrafl,

C. Switches off its identification. »

D. Adjmmpaswmpxywmemowsim

w >

DME 100, .

The reason for using different fraquencies for tranamitting and receiving in the DME
system is to? :

A.  Avoid the reception in the aircraft of signals referring 10 other aircraft.

B. Prevent sclf-triggering of the receiving equipment by the transmitter,

C Provent overload of the system.

D. Permit more channels in the system.

-amplitude modulation and the colour of an outer marker (OM) is:

A 3000 Hz, blue.
B. 1300 Hz, blue.
C 400 Hz, blue.

D. 400 Hz, amber.

A. 200 feet above the runway threshold.

B. 50 feet above ILS reference point.
C. Runway surface.
D. 200 feet above the inner marker.

" The reason why pre take-off holding areas are sometimes further from the active unway

when ILS Category 2 and 3 landing procedures are in progress than during good weather
ione ik: o S

Heavy precipitation may disturb guidenco signals,

To incresse distance from the runway during offset approach operations.
Aircraft manoeuvring near the nmway may disturh guidance siggul;
To increases aircrafl separation in very reduced visibility conditions.

vow»
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|
{
C.  I1S0FT/MIN. | | g gé
D. 100 FT/MIN. | Landing Systems (ILS) Glide Paths provide azimuth coverage (i) .......... ° each
i side of the localiser centre-| line to a distance of (i) .......... NM from the threshold.
V%e principle of operation of an ILS localiser transmitter is based on two overlapping

i 3 ; ! 5 ’ A, (1) 25 (i) 17.
lobes that are transmitted on (i).......... frequencies and carry different (ii).......... B 0 35 (i 25
i i i i C. (i) 5 (ii) 8.
A (i) the same (ii) modulation frequencies. Yo (1
B. (i) the same (ii) phases. D. (i) 8 (ii) 10.
C. (i) different (i) modulation frequencies. - .
D. (i) different (ii) phases.

sz
\ ﬂeﬁofdncmtmquiredtom‘aintaina3.25°glideslopeatagmundspeedofl40ktis
. imately:

In which frequency band does an ILS glide slope transmit?

A 800 FT/MIN. . ca

A VHF. B 850 FT/MIN.

B SHF. C.  670FT/MIN. -

C.  UWF D. 700 FT/MIN. »
D. EHF, 5 y
\#5 ) \%hmhﬁmtnthemnmy,ismemswisammmaeﬁdmmﬂly

ssuming a five dot display, what docs each of the dots on either side of the ILS localizer * situated?

cockpit display represent: ]

A. 0.5 degrees. A. At the approach end of the runway about 300 m from touchdown on the

B. 1.5 degrees. - Centreline,

C 2.5 degrees. B. Onthemnwhcudofme‘nmway'wmmﬁomdnmwonﬂw

D. 2.0 degrees. extended centreline. R

C Atﬂwmmmhmdahnl%mmmsidgofﬂnmmymd%malmg
thecdeccmﬁm:
\m.mmmmﬁuon”m{zmdhasmmthqmcyoﬁ D. de&pprouchudabmﬁl”mwontsidsoﬂhemwaymd@mmfmm
touchdown. " -

A 1300 Hz,

5 o B T

c 2000 Hz, Cnﬂlnsmmmmm&smmbhmdmm&lmﬁmdowuoz

D. 3000 Hz.

Amaximumhcightoﬂﬁ()ﬁwbovethenmway.
Amaximmbeighto{lﬂﬁﬂaboveﬂnmnway.

VEV«yXOhdemsemgmundearlLSgﬁdepam,willmquinmmximam: A maximum height of 50 ft above the runway.

“.
}pcwk

The surface of the runway.

A. Increase in the aircraft's rate of descent of 50 FT/MIN. }‘ N
B. Decrease in the aircraft's rate of descent of 50 FT/MIN. " L, .
c I in the aircraft’s rate of d t of 100 FT/MIN. " Wh:chofmefollowmglsanlLSlocahs«ﬁequcncy?
D. Increase in the aircraft's rate of descent of 100 FT/MIN.

A 108.25 MHz.

B. 109.15 MHz.

C. 110.20 MHz,
154
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centreline.

C. 10 nm from touchdown inbound and 38 degrees displaced from the localiser
centreline.

D. 20 nm from touchdown inbound and 8 degrees displaced from the localiser

/ centrelme

' What is measured in order to establish sircraft position in relation to the localiser beam
on an ILS?

The difference in phase between the 90 Hz and the 150 Hz modulations.

A,
B. m&mmmmmmﬁzmmmmm
C. The difference in time between the 90 Hz and the 150 Hz jor.
D. The bearing to the localiser antenna found by means of a loop aerial.

o~

s, .
Which of the following aiternatives is correct regarding audio and visual signals in the
cockpit when passing overhead the middle marker?

Audio: 74 MHz 2 dots per second. Visual: Blue light flashes.
Audio: 1300 Hz alternating dots and dashes. Visual; Amber light flashes.
Audio: 400 Hz, 2 dashes per second, Visual: Blue light flashes.

* Audio: 3000 Hz alternating dots and dashes. Visual: Amber light flaghes.

comp

/

{ y.fu.

M you are flying a back course ILS, you are flying a?

Non precision approach on the preéisionsppmuchmnwiy.
Nonplnciﬁonamaohmthereciprwdnmwayofthepucisionammh

runway.,
Precision approach on the precision approach runway.

c oy
E

“TBe audio modulation of the middle marker is keyed to give?

A Altemating dots and dashes at a rate of 2 dashed per second and 6 dots per
. second.
B. Conﬁnmdoxsatamo%doﬁsperswm&
C. Continuous dashes at a rate of 2 dashes per second.
{ D. Asequmceodeasbquo(sandi}dashescverysecoud.

On an ILS approach, the glide slope needle is fully down. How much deflection does
this indicate? -

158

Precision approach on the reciprocal runway of the precision approach runway.

A 0.7 degrees.
B. 2.5 degrees.
C. 5 degrees.

D. 10 degrees.

.

Full deflection on a glide slope indicator indicates that the aircraftis? |
A 0.7dcmsawveubalowthemmsﬁdem
B. l.zsamabwgabeiwmamaﬂiﬁem
C. Z.Sda@us:abaveorbemmaemmmdwm
D. o‘smm«mmmmm

A.  Same frequency as the glide path.
B. 3000 Hz. '

C. 75 MHz

D. Same frequency as the localiser.

g — rine

i ammmmmmwmumm. isplay. What is
mmwmoshm~mmwummmmcm5
deflected 2 dots to the right?

A, 1.0degrecstothe left. .
B.  1.0degreesto the right.
C.  20degreestothelet .
D.  2.0degrees to the right.

ﬁfmwwymmmmmsm(u)
radiation pattern?

Twoovethppinglobeamthcmvmmiaﬁ'eqnmy.

Two overlapping lobes on the same UHF carier fraquency.
rmw«mmmumawmwﬁammumwmmm
modulation.
Amdlmomﬁmcmofmuubmmhwuﬁngdiﬂ‘um
modulation.

T owp
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The 1LS marker identified visually by a white flashing light is the?

A Qutér marker.
B Inner marker.
C. Middle marker.
D. Locator.

ILS 34,
The ILS, marker wi:th the higher aural frequency is the?

. Inner marker.
B. Outer marker.
C. Middle marker.
D. Locator.

Ve

* Inan ILS system, conceming the glide path principle of operation, the difference in depth
of modulation (DDM).

Decreases with angular displacement below the glide path.
Increases with angular displacement above the glide path.
Decreases with angular displacement above the glide path.
Increases with angular displacement below the glide path.

2and 4.
i and 4.
1and 3.
X 2and 3. -

Mﬁ“‘" o

\/%f}’nal on ILS approach, at 0.6 nm from the threshold, which marker are you likely to

bl ol adien

oCow»

iy
A. The outer marker. (\ o/
B.  The middie marker. o
C. The inner marker (if available).
D. NO markers can be located at this distance.

ﬁl\g ILS which of the following is true?

A. All markers transmit at 7S MHz
B. The glide path transmitter is located 300m from the departure end of the runway.

C. The DME paired with the ILS channels are usually zero referenced next to the
departure end of the runway,

162

.
™\

L)
~" The ILS marker identified visually by an amber flashing light is the2 -

D. The localiser part of the frequency band is shared with the DME.

The three different markers can be used in the ILS to determine the distance to the [LS
touchdown point of the runway as follows?

A, The outer marker indicates the position where normally the descent has to

commence.

B. The inner marker wams the pilot of the last chance to commence the missed
approach procedure.

C. The markers are only important in the situation when glide path transmission has
ceased.

D. The middle marker indicates the position for the decision for a missed approach
during a CAT1 approach due to bad visibility.

LS 39,

The UHF band is assigned to the.

1. Locator.
2. Localiser.

3 Marker.
.~ Glide Path.

The combination regrouping all of the correct statements is?

A 1.
B. Jand 4.
C. 4.
D. 1and3.

R

One ef the possible disturbances of the ILS signals is "scalloping”. Which statement is

Scﬂlopingmmkwchmg&mbmd&whﬂchmbefol}owedbymeuimﬁ.
Scalloping are major changes or bends, which cannot be followed by the aircraft,
Scalloping are rapid changes or bends, which can be followed by the aircraft.
Scalloping causes rapid indicator changes from side to side of the intended
approach path, which can not be followed by the aircraft.

cowEp

R
K. Middle marker. ! K
B. Outer marker.
C. Inner marker.
D. Locator.
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A. Localiser transmitter 300 metres behind end of runway. Glide Path transmitter
300 metres behind the threshold. Middle marker 1000 metres from the (o &0
threshold. Outer marker 4 nm from the threshold.

B. Localiser transmitter 300 metres behind end of runway, Glide Path transmitter
300 metres behind the threshold. Middle marker 1.5 nm from the threshold.
Outer marker 10 nm from the threshold.

C. Localiser transmitter 100 metres behind end of ranway. Glide Path transmitter

300 metres behind the threshold. Middle marker 1000 metres from the
threshold. Outer marker 4 nm from the threshold.

D. Localiser transmitter 100 metres behind end of runway, Glide Path transmitter
100 metres behind the threshold. Middle marker 1.5 nm from the threshold.
Outer marker 10 nm from the threshold.

é&

S marker identified by a series of alternate dots and dashes is the?

Middle marker,
Inner marker.
Outer marker.
Locator.

Cnw»

&3 ILS marker with the lower aural frequency is the?

Av Outer marker.

B. Inner marker.

C. Middle marker.

D. Centreline marker.

"Beayt bends” in the ILS approach path are?

A Curves in the normal approach because of noise abatement.

B. Curves in the glide path that are visible on the indicator, but change too fats to
be followed by large aircraft.

C. Curved approaches made with the aid of the instrument landing system.

D. Slight curves that can be followed by large aircraft.

st /

Locam:;/arc?

A. LF/MF NDBs used as an aid for the approach.

B. Low powered ADFs use for airfield or runway approach.

C. Beacons with a range of 10 to 250 nm. :
D. High powered NDBs used for en route and airways navigation.

166

LS 77,
The is the assigned frequency band of the?

A. ILS glide path transmitter.

B. All the 3 ILS marker beacons.
C ILS localiser transmitter.

D Outer marker beacon. ,

I

Perfonnin\g//ILS approach, you will fly overhead the markers in a specific order. The .
order is?

A. OM, IM (if available), MM.
B. OM, MM, IM (if available).
C. MM, IM (if available), OM.
D, IM (if available), MM, OM.
&

©
\%ofmu&onusedfmmelm&eqummﬁeris?

Amplitude modulation.
Phase modulation,
Dual modulation.
Frequency modulation.

o
A

oCowp

.
ILS, concerning the localiser principle of operation, the difference in depth of
modulation (DDM) will? y e
o ( ) & “\% . sl T hveands )"f’}
Increase with displacement from the centreline, %+ “" U
Decrease with displacement from the centreline. .
Increase with left displacement from the centreline, and decrease with right
displacement from the centreline.
Increase from centre position to half full scale of the needle of the indicator and
decrease until full scale of the needle.

owp

>4

In an ILS, conceming the glide path principle of operation, the difference in depth of
modulation (DDM) will? ’

A Increase with displacement above or below the glide path.

B. Decrease with displacement above or below the glide path.

C Increase with above displacement from the glide path, and decrease with
displacement below the glide path

D. Increase from centre position to half full scale of the needle of the indicator and
decrease until full scale of the needle. -

- 167
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\Iyi%s middle marker modulation frequency is?

A. 1300 Hz.
B. 3000 Hz.
C. 400 Hz.
D. 800 Hz.
ILS 92,

Innep marker beacon of an ILS transmit at?
\ /

A, 75 MHz
B. 150 MHz
C. 90 Hz.

D.

It depends on the modulating frequency.

ILS 93,
IL ILS marker beacons transmit at?

>

75 MHz
150 MHZ.
90 MHz

It depends on the modulating frequency.

paw;i

le marker beacon of an ILS transmit at?

75 MHz
150 MHz
90 Hz.

It depends on the modulating frequency.

cowy»

g’ ILSproduces?

hv3

A radiation pattern which is amplitude modulated by the VHF froquency of the
F@aﬁmpammwhichismﬁtudenwduiabdhya%ﬂzmda 150 Hz
;‘ﬁﬂx&mmmdin frequency by 90 Hz and 150 Hz signals.

A 90 Hz lobe and a 150 Hz lobe which are amplitude modulated by the VHF
frequency of the ILS.

o ®op

¢

O ILS %,

0 Thell teeelverofmamuﬁonappmachmdﬂymgonthcnghtoftheexactmnway
centreline will receive?

170

A. The left lobe modulation only.

B. The modulation from both lobes at equal amplitude.

C A modulated signal and will shift the localiser needle to the right according to
the magnitude of the difference between the two amplitudes. .

D. More 150 Hz localiser signal than the 90 Hz localiser signal.

1.8 97. '
On an ILS approach, when flying overhead the middle marker the colour of the flashing
"\ _Jdight will be?

A. Amber.
B. Blue.
C. Green.
D. White.
1S 98,

O an ILS approach, when flying overhead the middle marker the colout of the flashing
~Tlight will be?

A. White.
B. Btue.
C. Green.
Dl Amber.

A %R is snmatedatthefarendofthemnw&yonwhzchana:maﬁlsmhngaams
approach Nav 1 is switched to the localiser frequency and Nav 2 to the VOR frequency.
At the moment that the needle of #1 indicator reaches the outer dot the deflection needle
of #2 indicator will be at?

Approximately a halfway the scale. g
The outer dot.

Approximately a three quarters of the scale.

Approximately a quarter of the scale.

oo

On :;E ELS approach, when flying overhead the outer marker the colour of the flashing

t will be?
A. Blue.
B. Green.
C. White.
D. Amber.
a1
108.35 MHz can only be?

171
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X

B. To make both the ILS localiser and the glide slope receiver less susceptible to
interference from earth-reflected localiser signals. : g zore than 150 Hz.
C. To make both the ILS localiser and the glide slope receiver less susceptible to D' L mmmm
interference from commercial FM-stations (radio and television). oo eSS 90 Hz.
D. To make the ILS localiser receiver less susceptible to interference from
ial FM-stations (radic and television). v LS 113
commercial § s (radio evision) 7 Concern igg the glide path principle of operating in an ILS, the needle of the aircraft
. indicator is centred when the difference in depth of modulation (DDM) is?
A locatog beacon differs from an NDB with respect to: A Null.
1. Opemtxonal use. B. MOI'? than 150 Hz.
2. Transmission power. C. Maximum,
3. Presentation in the cockpit. D. Less than 90 Hz.
4.  Frequency band. v
iLS 116.
From the above stated differences the following numbers are correct? AnILS M -
A. 1and 4. A. Measures the difference in depth of modulation of the transmitted signals,
B. land2. B Measures the phase difference of the transmitted signals.
C. 21 ; m ;. C.  Measures the difference in frequency of modulation of the transmitted signals.
D. , . D. Measures the phase rotation of the two transmitted signals.
bty
il LSz, -
1L§transmitters use the? The ILS marker with an aural frequency of 3000 Hz is the?
A. UHF and VHF bands. A Inner : Gif avail
B.  VHF, UHF, and HF bands. L s meter Gl avaiipble)
C. VHF band only. C. Outer marker.
D. UHF band only. D. Centreline marker.
e
t is the effect of FM broadcast stations that transmit on frequencies just below 108 The ILS marker identified by & series of dots (6/sec) is the?
on the performance of ILS? ! e ) -
A, Inner marker.
A These transmissions may interfere with the ILS localiser and glide path signal B Outer marker
N which may lead to erroncous deviation indications. c Middle er
B. These transmissions may activate the FM immune filter which results in the D. I )
appearance of the localiser and glide path faiture flag. ’ :
C. These transmissions may activate the FM immune filter which results in the
appearance of the localiser failure flag. The . .
mark th an aural frequency
D. These transmissions may interfere with the ILS localiser signal which may lead erwith an of 1300 Hz is the?
to erroneous deviation indications. A. Middle marker.
B. Outer marker.
3 .
.- Concerning the localiser principle of operation in an ILS, the needle of the aircraft IC) mL::r ke,
indicator is centred when the difference in depth of modulation (DDM) is? ) ator,
A. 7 Null
174
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B. MLS has a larger beam width than ILS.

C. The frequency of MLS is much higher than the frequency of ILS.

D. The transmission reverts to circular polarisation when the beam is reflected by
stationary objects.

MQQK/” Z>

The addition of DME-P to MLS is necessary to?

A. Obtain three dimensional positions. *

B. Allow linear approaches.

C. Support the time referenced scanning beam.

D. Assure a constant angular velocity of the azimuth and elevation sweeps.

K

ﬁ 12.
LS not equipped with DME P?

Provides basically the same approach capabilities as ILS.

Provides the capability for segmented approaches but not curved approaches.
provides the capability for CAT3 approaches.

Provides the capability for curved approaches but not segmented approaches.

\/gn an MLS system, the azimuth coverage is?

oowy

A. +/- 10 degrees.
B. +/- 8 degrees.
C. +/- 35 degrees.
D. +/- 40 degrees.
MES 14

- Fhe frequency band of MLS is?
A. UHF.
B. VHF.
C. SHF.
D. VLF.
MLS 15.

z

% following is an advantage of MLS?

A. Can be used in inhospitable terrain.

B. Uses the same aircraft equipment as ILS.
C. Has a selective access capability.

D. Is not affected by heavy precipitation.
MLS 16.

o
o

an Wéhe azimuth information is available in the approach sector?

178

A. To a distance of 10 NM in an 80 degrees wide sector.

B. To a distance of 20 NM in an 80 1egree wide sector.

C. To a distance of 10 NM in a 110 degree sector.

D. To a distance of 20 NM in a 110 degree sector.
ps”

MLS 17,
i MLS approach, the aircraft?

Receives elevation information 2 times per second.

Receives elevation information 13 times per second.

Receives elevation information 3 times as frequently as the azimuth
information.

Receives elevation information 39 times as frequently as the azimuth
information.

4

o Nwr

%%{l& : ’
crowave Landing Systems (MLS) use guidance signals formed from?

A, Time referenced scanning beams.
B. Radar beams.
C. Intersecting modulated signals transmitted on very narrow beams.
D. Phase difference between an amplitude modulated reference signal and a
frequency modulated variable signal.
g E% MLS uses a technique based on?
A. frequency modulated duplex.
B. Pulse modulation.
C. Time referenced scanning beams.
D. Magnetic referenced scanning beam system.

" The MLS utilises a?

Frequency referenced scanning beam system.
Phase referenced scanning beam system,
Magnetic referenced scanning beam system.
Time referenced scanning beam system.

\/ e% scanning beam of tﬁe MLS system is called?

Frequency referenced scanning beam system (FRSB).
Phase referenced scanning beam system (PRSB).
Magnetic referenced scanning beam system (MRSRB).
Time referenced scanning beam system (TRSB).

ez

principle of operation of MLS is?

oowy
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Range information is provided by precision DME cperating in the UHF band.
A special precision DME, operating in the SHF band, provides range
information.

Azimuth and elevation signals use the same aerial on a time sharing basis.
Azimuth and elevation signals are transmitted on the same UHF frequency.

oo wr

i

overage of MLS is ...... cither side of the centreline to a distance of .....?

X 40 degrees, 20 nm.
B. 40 degrees, 40 nm.
C. 20 degrees, 20 nm.
D. 20 degrees, 40 nm.

ﬁ}f 34,'“’(5
can minimise multi-path errors because?

A. The transmission reverts to circular polarisation when the beam is reflected by a
stationary object.

B. The transmission can be interrupted to avoid reflection from stationary objects.

(o MLS has a larger beam width than ILS.

D.

The frequency of MLS is much higher than the frequency of ILS.

pod
EE addition of DME-P to MLS is necessary to?

Obtain three dimensional positions.

Allow linear approaches,

Support the time referenced scanning beams.

Assure a constant angular velocity of the azimuth and elevation sweep.

oow»

N

S is primarily being installed in airports where?

A, Meteorological conditions are likely to cause ILS ducting by super refraction,

B. The main approach paths lead over water.

C. ILS encounters difficulties because of surrounding buildings and/or terrain or
interference from local music station.

D. Topographical conditions preclude the installation of ILS marker beacons.

M

S not equipped with DME-P?

A. Provides basically the same approach capabilities as ILS.
B. Provides the capability for CAT 3 approaches.
C. Provides the capability for segmented approaches but not for curved approaches.
D. Provides the capability for curved approaches but not for segmented approaches.
]
i
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semarimition

AR THEORY 1.
\“The minimum range of a primary radar, using the pulse technique, is determined by the
() S ; the maximum unambiguous range by the (if).........

~A~" (i) pulse length (ii) pulse recurrence frequency «
B. (i) transmission frequency (ii) transmitter power output
C. (i) pulse length (ii) length of the timebase
D. (i) transmission frequency (ii) pulse recurrence frequency

RADAR THEORY 2.

Which one of the following statements is correct conceming the use in pnmmy radar of
continuous wave transmissions as compared with pulse transmissions?

A. A smaller common transmitter and receiver aerial can be used.
B. It is less effective in short range radars but more effective in long range radars.
\(,‘/ It eliminates the minimum target reception range. ¢
D. The equipment required is more complex in continuous wave radar but this is
offset by greater reliability and accuracy.

BéﬁAR THEORY 3.
A

Primary radar operates on the principle of:

‘;;/ Transponder interrogation.

Pulse technique. -
C. Phase comparison.
D. Continuous wave transmission.

RADAR THEORY 4.
The main factor which determines the minimum range that can be measured by a pulsed
radar is pulse:

& Length. « - z
B.

Amplitude.
C. Repetition rate.
D. Frequency.

? mgs THEORY 5 y &
gnoring pulse length, the maximum pulse repetition frequency (PRF) that can be usedby

a primary radar facility to detect targets unambiguously to & range of 200 NM is?
(pps = pulses per second)

A, 308 pps. P
B. 375 pps. Y%‘ §
C. 405 pps.- ‘ '
D. 782 pps.
183
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D. 2 and 4 only. 0

RADAR THEOQRY 16,

Assuming sufficient transmission power, the maximum range of a ground radar with a
pulse repetition frequency of 450 pulses per second is: (Given: velocity of light is 300
000 km/second)

A 666km. . Y
B. 1333 km. 5
C. _I50km

- NS

Q/' 333 km. .

RADAR THEORY 17.
A radar facility transmitting at a Pulse Recurrence Frequency (PRF) of 1500
pulses/second will have a maximum unambiguous range of approximately:

D

—
ey

\
135 NM. Qo= -~
B/ 54 NM~ Ve \§OO
C. 270 NM.
D. 27NM. |

RADAR THEORY 18,
A ground radar transmitting at a PRF of 1200 pulses/second will have a maximum
unambiguous range of approximately:

\g/ 67 NM:
. 135 NM.
C. 270 NM.
D. 27 NM.

&mpleﬁe the following statement. Aircraft Surface movement Radar operates on

frequencies in the (i} .......... band employing an antenna that rotates at approximately (ii)
.......... revolutions per minute; it is (iif) ......... possible to determine the type of aircraft
from the return on the radar screen.

A. (i) EHF (ii) 30 (iii) never.
B (i) SHF (i) 60 (iii) sometimes. A
C. (i) SHF (i) 10 (iii) always.

D

(i) EHF (ii) 100 (iii) never.

RADAR THEORY 20,

The maximum pulse repetition frequency (PRF) that can be used by a primary radar
facility in order to detect targets unambiguously at a range of SONM is?
(pps = pulses per second) y o T DI

186

A, 3240 pps.
610 pps.
'\9/ 1620 pps.*
D. 713 pps.

RADAR THEORY 21.
Ignoring pulse length and fly-back, a radar facility designed to have a maximum
\:n?btguous range of 50 km will have a PRF (pulses per second) of:
3

B. 6000, O
C. 167.
D. 330.

RADAR THEORY 22.
Which combination of characteristics gives best.séreen picture in a primary search radar?

A. Long pulse length and wide beam.
Short pulse length and narrow beam:

C. Long pulse length and narrow beam.

D. Short pulse length and wide beam.

RADAR THEQRY 23,
The maximum range obtainable from an ATC Long Range Surveillance Radar is
approximately:

\/\./ 300 NM.
B.

200 NM.
C.  100NM.
D. 400 NM. ~

Y
N % which of the following radar displays is it possible to get an indication of the shape,

and to some extent the type, of the aircraft generating the return?

Secondary Surveillance Radar (SSR).
Acrodrome Surveillance (approach) Radar.

Aerodrome Surface Movement Radar (ASMR).
Airborne Weather Radar (AWR).

RADAR THEORY 25,

Which of the following equipments uses primary radar principles?
A, Secondary Surveillance Radar (SSR).

B. Distance Measuring Equipment (DME).
\c./ Airbome weather radar (AWR),

ON W
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%ﬁpnﬁng a parabolic reflector with a flat plate antenna of the same size?

The parabolic reflector generates less side lobes than the flat plate antenna.
The parabolic reflector has a considerably smaller beam width.

The flat plate antenna generates less side lobes than the parabolic reflector.
The flat plate antenna has a considerably smaller beam width.

o0 wp

When an operator increases the range on a radar display, in general?

The PRF becomes higher and the pulse length smaller.

< The PRF becomes lower and the pulse length larger.
C. Both the PRF and the pulse length decrease.
D. Both the PRF and the pulse length increase.

RADAR THEORY 38.
Echoes that do not change in distance from the antenna (relative speed zero) of a ground
radar with a Moving Target Indicator (MTI) are dangerous for the following reason?

\/ The moving target indicator eliminates such echoes.
The radar is not able to display twe echoes moving in the same direction.
C . The MTI does not recognise this as a moving object due to the blind speed.
D. The frequency of the transmitted radar signals changes too much by the Doppler
effect.

The theoretical maximum range for an Airborne Weather Radar is determined by the:

A. Transmission power.
Size of the aerial.
Transmission freqnency

\/ Pulse recurrence frequency.

RADAR THEQRY 40.
The advantage of the use of slotted antennas in modem radar technology is to:

\5/ Virtually eliminate lateral lobes and as a consequence concentrate more energy
in the main beam.
B. Simultaneously transmit weather and mapping beams.
C. Have a wide beam and as a consequence better target detection.
D. Eliminate the need for azimuth slaving.

What%‘ the typical range of a Terminal area Surveillance Radar (TAR)?

190

@/ Up to 25 nm.
. Up to 80 nm.
C. Up to 250 nim.
D. Up to 2500 nm.

GROUND RADAR 2.
PAR at a military airfield has both an azimuth and an elevation element. It must be able
to provide accuracy within?

A. +/- 20 feet elevation and azimuth,
B. +/- 30 feet elevation and azimuth,

+/- 30 feet elevation and +/- 20 feet azimuth.
D. +/- 20 feet elevation and +/- 30 feet azimuth.

GROUND RADAR 3.
What is a typical range for an Enroute Surveillance Radar (RSR)?

A. Up to 25 nm.
B. Up to 80 nm,

( Up to250 nm.
D. Up to 2500 nm.

GROUND RADAR 4,
In which frequency band do most Airfield Surface Movement radar systems operate?

A. VHF.

B. UHF.

5o SHF.

“D. EHF.
UN]

A radar used by ATC has the following characteristics. Long wavelength and aerial
rotation rate of S RPM. It is most likely to be?

A. Airfield surface movement radar. -
B. Precision approach radat,
\/C/ Enroute surveillance radar.
Terminal surveillance radar.

b

GROUND RADAR 6,
Dunngamnveﬁlancemduappmh,thevmcalpomuonoﬂheacmplm,m
advised otherwise, is given in terms of?

A. Height above aerodrome QNH level.

B Height above aerodrome level,

C. Height above QNH datum.
\D/ Height above QFE threshold.

GROUND RADAR 7.
Y. n Aerodrome Ground Movements Radar is likely to operate in the ..... band with a
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D. 4 nm.

GROUND RADAR 19.
A surveillance radar element (SRE) used to provide approach guidance?

: Does not have a height determination capacity.
B. Can only be used to a point 3 miles from the threshold.
C. May not be used in heavy rain because of the high levels of signal loss.
D. Can be used to give guidance both horizomally and vertically.

GROUND RADAR 20 -
On which of the following radar displays is it possible to get an indication of the shape
and to some extent the type, of the aircraft generating the returns?

A. Secondary Surveillance Radar (SSR).
B. Airborne Weather Radar (AWR),

; Aerodrome Surface Movement Radar (ASMR).
D. Aerodrome Surveillance Approach Radar .

A surveillance radar installation will often consist of?

A. An SSR and a precision radar.

%/‘A primary radar and a VDF.
Lof A primary radar and a secondary surveillance radar (SSR).
D. A primary radar and a precision radat.

GROUND RADAR 22,
In order to be able to penetrate cloud, a primary radar signal must have?

A. A high PRF.

B. A short wavelength.
g A long wavelength.

D. A high frequency.

GROUND RADAR 23,
An SRA may be flown to?

\/Z nm using QFE unless the pilot advises the controller that the approach is to be
flown on QNH.

0.5 nm using QNH unless the pilot advises the controller that the approach is to
be flown on QFE.

B.

C. 0.5 nm using QNH only.

D. 2 nm using QFE only.

GROUND RADAR 24,

A long range ATC surveillance radar will typically use a frequency of?

& 600 MHz.
B. 1000 MHz.

194

C. 3000 MHz.
D. 10 GHz.

%‘R?_@SD RADAR 25.
plete the following statement. Aircraft Surface Movement Radar operates on

frequencies in the .....(i) band employing an antenna that rotates at approximately .... (ii)
revolutions per minute; it is ..... (if) possible to determine the type of aircraft from the
returns on the radar screen. ‘

A (i) SHF, (it) 10, (iii) always.

B (i) EHF, (ii) 30, (iii) never.

C. (iy SHF, (i) 60, (iii) sometimes.
D (1) EHF, (ii) 100, (iii) never.

AIRBORNE WEATHER RADAR 1.
Airbome weather radar systems use a wavelength of approximately 3 cm in order to:

Al Transmit at a higher pulse repetition frequency for extended range.
B. Obtain optimum use of the Cosecant squared beam.

C. Detect the smaller cloud formations as well as large.
d Detect the larger water droplets,
AIRBORNE WEATHER RADAR 2,
The ISO-ECHO facility of an airborne weather radar is provided in order to:
\/A./ Detect areas of possible severe turbulence in cloud.”” ’
B. Give an indication of cloud tops.
C. Inhibit unwanted ground returns.
D. Extend the mapping range.

DAR
ADAR

f] : NE LAl AHE LY
In the MAPPING MODE the airborne weather radar utilises a:

A. Fan shaped beam effective up to a range of 150 NM.

B Fan shaped beam effective up to a maximum of 50 NM to 60 NM range.
C. Pencil beam to a maximum range of 60 NM.
D. Pencil beam effective from zero to 150 NM.

AIRBORNE WEATHER RADAR 4.

Which of the following cloud types is most readily detected by airborne weather radar
when using the 'weather beam'?

A. Cirrocumulus.
\/B./ Cumulus.

C. Stratus.
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S

C. Higher definition echoes to be produced giving a clearer picture. C. Clear air turbulence; turbulence in cloud with precipitation

‘\D,/4 Scanning of a large ground zone producing cchoes whose signals are practically D. ~  Snow; turbulence in clouds with precipitation

O .

independent of distance.
AIRBORNE WEATHER RADAR 20,
AIRBORNE WEATH i The "gain” control knob of an AWR adjusts?
In Airborne Weather Radar (AWR), the main factors which determine whether a cloud
will be detected are: A The power level of the transmitted energy is made dependent on the selected
range.
\A/ Size of the water drops and the wavelength/frequency used. B. The brightness of the display.
B. Range from cloud and the wavelength/frequency used, _ C. The automatic gain control of the AWR is activated,
C. Size of the water droplets and the diameter of the scanner. ] | / The receiver sensitivity in order to achieve opmmnn mgﬂt acquisition,
D Rotational speed of radar scanner and the range from cloud. ! {
A WEATH DA ‘ An’bome Weathcr Radaxs are: generally based on the use of?
In Airborne Weather Radar (AWR), the main factors which determine whether a cloud :
will be detected are: ] A. Secondary radar in the SHF band,
1 B. Primary radar in the UHF band.
A. Rotational speed of radar scanner. ] \%/ Primary radar in the SHF band.
B. Diameter of radar scanner. g Secondary radar in the VHF band.
S \:::;“’35;‘;’3?,3‘:"‘” used. . AIRBORNE WEATHER RADAR 2.
In the MAPPING MODE the aixbome weather radar utilises a?
A WEAT] 7.
In order to ascertain whether a cloud retumn on an Aircraft Weather Radar (AWR) is at or . A Fan shaped beam ct‘fectwe up to a range of 150 nm,
above the height of the aircraft, the tilt control should be set to? 1 ] VB/ Fan shaped beam effective up to a maximum range of 50 nm to 60 nm/
(Assume a beam width of 5°) { C. Pencil bearm effective from zero to 150 nm.
\/ D. Pencil beam effective to a maximum range of 60 nm.
X 2.5% up.
B. 0°. RE 3 R
C. 2.5° down. B In Aubomc Wcather Radar (AWR) the main factors that determine whether or not a
D. 5° up. ' cloud will be detected are?

: ATHE ADAR 18 ] A Range to the cloud, wavelength/frequency used.
When swnchmg on the weather mdar aﬁer start-up, a single very bright line appears on | B. Size of the water droplets and the diameter of the radar scanner.

the screen. This means that the? e Size of the water droplets, and the wavelength/frequency used.
D. Rotational speed of the radar scanner, range from cloud.
A. Transmitter is faulty. )
Scanner is not rotating. : ] ER RAL 4

\J/ Scanning of the cathode ray tube is faulty. In order to ascemm whctha a cloud retum on an Aircraft Weather Radar (AWR) is at or

D. Receiver is faulty. above the height of the aircraft, the tilt control should be set to (assume a beam width of

: : S degrees)?
AIRBORNE WEATHER RADAR 19,
Which of the following lists phenomena that CANNOT be detected by weather radar? 2.5 degrees down.
. , ; | - \/B/ 2.5 degrees up¢’

A ‘Dry hail; clear air turbulence e ! C. 5 degrees up.

\}/ Snow; clear air turbulence T D.  0degrees.
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Al WEATHER N
Is it possible for weather radar to be operated on the ground?

A. No, never.
B. Yes, always.

NG Yes, if operating within regulations and guidelines, .-
D. Only whilst taxiing. “

Al E W
In which frequency band do most Airborne Weather radars operate?
A. VHF.
B. UHF .
\C— SHF. ~
D EHF.
Al A

The theoretical maximum range for an airborne weather radar is determined by the?

A. Pulse length.

B. Beam width. P
Pulse repetition frequency,

D. Carrier wave frequency.

AIRBORNE WEATHER RADAR 36.
On the airborne weather radar display in WX mode, different colours use used?

A. To display ground height differences.
B. To display echoes from other aircraft.
€7 To display different intensity of precipitation./
D. To display clouds, indicating different levels of visibility.

A WEAT]
Ground checks of AWR are?

\ A" Allowed under specific health and safety regulations.—
B. Allowed only when the aircraft has undergone major servicing,
C. Unrestricted.
D. Prohibited at all times.

irborne weather radar (AWR) cannot detect?

Th
/
\é./ Snows..”
B. Wet hail.
C. Dry hail.
D. Moderate rain.

202

AIRBORNE WE. ATHER RADAR 39,
Which of the following list of phenomena are least likely to be detect by airborne
weather radar?

A. Clear air turbulence.
B. Precipitation.
C. Turbulence in cloud that has precipitation.

. .. . -
\V\Vet snow and turbulence in cloud that has precipitation—

AIRBORNE WEATHER RADAR 40,

While using the AWR in the weather mode, the strongest returns on the screen indicate?

A. Areas of severe icing.
B. Areas of probable windshear,

,\‘}‘/ Areas of high concentration of large water droplets.
- D Areas of severe turbulence.

AIRBORNE WEATHER RADAR 41.
On a colour airbome weather radar, a bright red ccho indicates?

A. " Strong rising air currents.
B. An area of extreme turbulence.
C. An area of strong windshear,
\/9/ Heavy concentrations of liquid/solid water.
IRBO! WEAT 4
The ISO-ECHO feature of an airborne weather radar can be used to detect?
A. CAT.
B. Wake turbulence,

C. Turbulence in cloud. . ) :
. Areas of possible turbulence in cloud.
AIRBORNE WEATHER RADAR 43,
On the AWR display the most severe turbulence will be shown?

\V S By steep colour gradients,
B. In flashing red.
C. By a black hole.
D. Alternating red and white stripes.

AIRBORNE WEATHER RADAR 44.

Airborne weather radar uses a panicular!y‘hi’gh frequency radar signal, at 9 to 12 GHz, in
order to?

*A/Gc( good returns from droplets of water and other sorts of precipitation.

B. Get the most accurate range and bearing information.
C. Make it possible to present a.colour display of the weather situation..
D. Al of the answers in this question are correct.
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BOR RAD

AIRBORNE WEATHEI JIAR 33,
The cosecant squared beam is used for mapping in the AWR because?

A. It allows cloud detection to be ctfected while mapping.
B. A greater range can be achieved.
16~ Alarger area of ground is illuminated by the beam.
D. A wider beam is produce din azimuth to give a greater coverage.

AIRBORNE WEATHER RADAR 56.
On a weather radar, the greatest turbulence is likely in an area where targets are?

A. Coloured red.

B. Coloured magenta.

C. Show a clearly defined hole.

D, Show a rapid gradient of change from magenta to yellow,
- pid g g gen

AIRBOF EATHER RADAR 57,

Weather radar is used by the pilot to assist in the?

A. Detection of other aircraft through clouds.
LB/ Detection and avoidance of potentially turbulent cloud cells.
C. Detection and avoidance of turbulence.
b. Detection and determination of a route through active cloud cell formations.
AIR WEATHER RAD 8.

The stabilisation of the weather radar aerial is cftective?

A, For up to +/- 5 degrees in pitch and roll.

B~ For up to +/- 20 degrees of combined pitch and rolf.
C. For up to +/- 30 degrees of combined pitch and rollA~
D. For up to +/- 40 degrees of combined pitch and roll.

A E THER RADAR 39.
On an AWR the sequence of colours indicating increasing water droplet size is? . -

Vg/ Blue, green, red.

| Green. Yellow, red.
C. Black, amber, red.
D. Blue, amber, red.

RNE WEAT AR 60,
The colours used on a conventional AWR to indicate increasing intensity of returns are?

A. Blue, Green, Red.
‘/B/ Green, Amber, Red.

C. Green, Yellow, Orange.

D. Blue, Amber, Red.

206

AIRBORNE WEATHER RADAR 61.
A height ring is used?

A, As a range marker.
B. As a zero point for range measurement.
L7 To determine that the weather radar is functioning,
D.  To determine the exact aeroplane height above the surface.

AIRBORNF EATHE R DAR 6 &
A side lobe ﬁomanaerialafaweaﬁnerradarmay produce an echo on the screen known
as a “height ring”. The pilot can use this?

570

A. As a range marker.
B. To determine the aeroplane’s height above the surface.
C. As a zero point for range measurement,

YD~ To determine that the weather radar is functioning.

AIRBORNE WEATHER RADAR 6 1
The main factors, which affect whether an AWR will detect a cloud, are?

g. 11‘-!,:: size of the water droplets and the range to the cloud.
. scanner rotation rate and the wavelength/frequency. -
€ Thesizeof the water droplets and the wavelengtl#ﬁ’equency;/

D. The size of the water droplets and the diameter of the antenna reflector.

RNE WEATHER RADAR 64,
The ISO-ECHO circuit is incorporated in the AWR?

AT To display areas of turbulence.
B. To allow ground mapping,
C. To alert pilots to the presence of cloud.
D. To allow simultaneous mapping and detection of clouds.

R B

AD
w3 WM,

is operating in its primary mode, to detect precipitation?

A The radar beam is a cosecant beam.
B The radar beam is pencil shaped.—
C. Maximum tilt on the aerial will often be used.
D. The range will be limited, compared to the range obtainable in the ground
mapping mode,

2 YYE AR Y]

AIRBOR ER RAD
When the airborne weather radar

ag?
AIRBO

Airborne radars use of approximately 9 GHz because?

A. The frequency penctrates clouds quite easily enabling good mapping of ground
feature in the mapping mode. 8 "8
The short wavelength allows signals to be reflected from cloud water droplets of

B.
all sizes.
\C/ The wavelength is such that reflections are obtained only from the larger water
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SSR 3, :
Why is a secondary radar display screen free of storm clutter?

\)L/ The principle of 'echo’ return is not used in secondary radar
" B The frequencies employed are too high to give returns from moisture sources.

C. A moving target indicator facility suppresses the display of static or near static
retumns.

D. The frequencies employed are too low to give returns from moisture sources.

SSR 4.

In order to indicate radio failure the aircraft SSR transponder should be selected to code:

7700.
7000.
7500. *
7600

In order to indicate unlawful interference with the planned operation of the flight, the
aircraft Secondary Surveillance Radar (SSR) transponder should be selected to-

A . 7600,

\,B.’/ 7500,
c. 700
D. 7000
SSR 6,

When an aircraft is operating its Secondary Surveillance Radar in Made C an air traffic
controller's presentation gives information regarding the aircraft's indicated flight level
_ that is accurate to within:

A. +or-50FT.

B. +or-75FT.
\/d/ +or- 100 FT.

D. +or-25FT"

SSR7.

The frequency of an SSR ground transmission is:
A. 1050 +/- 0.5 Mhz.
B.

1090 +/- 0.3 Mhz.
\/c/ 1030 +/- 0.2 Mhaz.
D. 1120 +/-0.6 Mhz.

210

*

SSR 8, .
The two main design functions of Secondary Surveillance Radar (SSR) Mode S are:

(A/Collision avoidance using TCAS Il and improved long range (HF)
communication capability.

B. Continuous automatic position reporting using Global Positioning System (GPS)
satellites and collision avoidance using TCAS I

C. The elimination of ground to air communications and the introduction of
automatic separation between aircraft using TCAS i

D. Air to ground and ground to air data link communications and improved ATC
aircraft surveillance capability

SSR 9.
The ATC transponder system, excluding Mode S, contains :

A. Four modes, each 1024 codes.

B. . Two modes, each of 4096 codes.
\)C./ Four modes, each 4096 codes.

D. Two modes, each 1024 codes.

SSR 10.
A secondary radar can provide up to 4096 different codes.
These 4096 codes can be used in?

A. All modes.

B. Mode A only.
& ModeC only.

D. Mode S.

SSR 11.
The code transmitted by a SSR transponder consists of:

A. Pulses.
B. Phase differences.

\\}/‘ Frequency differences.

3,

&——r

D. Amplitude differences.

SSR 12.
Which of the following Secondary Surveillance Radar (SSR) codes is used to indicate
transponder malfunction?

A. 7600. °
B. 4096.
9999,
D. 0.
211
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C. Transponder malfunction.
D. Unlawful interference with the planned operation of the flight.

SSR 24.
Mode A or C garbling may occur to?

Mwo or more airc-aft in the same direction from the i interrogator with a
y difference in slant range of less than lj}nm

B. Two or more aircraft in different directions from the i mterrogator with a
difference in slant range of less than 1.7 nm.

C. Twootmorea:rcraﬁmthemedtmhonﬁ‘omthegmundstaﬂonmtha
difference in slant range of less than 1.7 nm.

D. Two or more aircraft in different directions from the ground station with a
difference in slant range of less than 1.7 nm.

SSR 25.
A TCAS 1l equipped aircraft will have mode S because?

A The datalink is required to transmit relative position.

B Mode S transmits a 3D position.

C True altitude is obtained from mode S.

D The datalink is required to co-ordinate evasive manoeuvres.

SSR 26,

How does a Mode S intenogaior identify aircraft?

K A 24 bit identifier, giving over 16 miltion combinations.
B. The four letter SELCAL code. -
C. The P3 pulse.
D An eight bit identifier, which gives 212 unique combinations.

SSR 27,
With Mode S, each aircraft can be uniquely interrogated and identified by using the?
A. Twelve-pulse train giviné 212 possible codes.

"ﬂ/ 24 bits address code, giving more than 16 million possible combinations,

C. Special Position Identification (SPT) pulse.
D.  Long(30.25 m/sec) P3 pulse.

Which statement is correct with respect to selections on the transponder control panel?

TA ith ON selected a reply in the modes A, C, and S, can be transmitted.
m(‘\zim the selector knobs the four digits of the squawk can be selected using the
decimal symbols 0 through 9.

C. With ALT selected a reply in the modes A, C, and S, can be transmitted.

214
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.

WWICAONbﬂsa‘mﬁaddtmcodemmbeinsenedonthewml
; panel,

SSR 29.
Garbling in Mode A and C may occur?

A. Two or more aircraft in different directions from the interrogator with a
difference in slant range of less than 1.7 nm.

B. Twoormumﬁmtbemdmmﬁom&wgmundsmmnwma
difference in slant range of less than 1.7 nm.

C. Twoormoumnﬁmdxﬂ‘mtdxmﬁomﬁomﬂwgwmdmonmma
difference in slant range of less than 1.7 nm.

D. Twmmwanﬁm&emmmn&ommemmww:ma
\ difference in slant range of less than 1.70m.

Which statement with respect to interrogation modes is correct?

A. Mode S only all-call will trigger transponder replies of all A/C/S transponders.
B. Mmsmwmnwmommsmm Mode A/C

transponders are
C. mmeaﬂthmmmmﬁydlemmmm

spacing used between the P1 and P3 pulses.

D Mmsnmmmllmmtmmmmwmsm
SSRIL , ‘
The accuracy of SSR height as displayed to the air traffic controller is
A. +/- 25 feet.
B. +- 50 feet.

- C. +/- 75 foet.
\/a./ +/- 100 foet—

SSR 32.
Whydoolmdsmtmm&unﬁou&yuﬂnm

A thnwaﬁwy
2 T
. o i e gt s o i .
v M&wmmmbymmsmh

ssniammbymawm?
V«S'/ The frequency used penetrates clouds.

ltm&w&mmuf«ummmmdmepnm
C. The equipment uses a moving target indicator.

R mmvemﬁhmsbonmbcwﬁecwd&omclm‘ddmmm
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In SSR, the interrogations use different modes. If altitude reporting is required, the
aeroplane’s transponder should be set to “ALT™ and will respond to?

A, Mode C interrogations only.
B. Mode A interrogations only.
£. Mode A and C interrogations.
D. Mode C and Ident interrogations.

SSR 46. )
Which statement regarding Mode S transponders is most correct?

A. Mode S transponders are used with TCAS I
. B. Mode S transponders are used to assist GPS pesitioning.
~c. Mode S and mode C transponders operate on different frequencies.

/D, Mode S transponders reduce R/T traffic and provide a datalink facility.

SSR 47,
When a Mode C check is carried out, and assuming the equipment is working without
error, the Mode C will report a pressure altitude of 35 064 feet as?

A FL350.
B. FL35064.

" C._  FL3506.
e FL3SL

SSR 48,
When a Mode C interrogation is responded to, vertical position of the aircraft is encoded
and transmitted. This vertical position is referred to?

A. 1013.2 hPa.
B Area QNH.
C. The sub-scale sétting on the altimeter.
D Any of the above as directed by ATC.

SSR 49,
Selection of Mode C on the SSR. provides ATC with information based on?

Al Aircraft height above QFE.
AP Aircraft pressure altitude.
C. Aircraft height above the surface.
D. Aircraft altitude as indicated on the captain’s altimeter.

218
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SSR 50.
The SSR code for a total radio failure is?

A. 7500.

7600
C. 7500 plus mode C.
D. 7600 plus mode Q‘( i

SSR L.
If an aircraft is hijacked it is recommendcd that the pilot sets transponder code?

A 7700.
BT 7500.

C. 7600;

D. 0000.

SSR 52.

The SSR conspicuity code is?
\/!./ 7000,

B. 2000.

C. 0033.

D. 760.

-SSR 33,
When an aircraft is operating its sccandary surveillance radar SSR in Mode C an air

traffic controller’s presentation gives information regarding the aircraft’s indicated flight
level in increments of?

m/ 1006~

150 ft.
C. 200
D. 250 fr.
SSR 34.

SSR transceiver interrogates on ... and receives on ...7

1090 MHz 1090 MHz.
1090 MHz 1030 MHz.

The

A 1030 MHz 1030 MHz.
B

C

D 1030 MHz 1090 MHz,

SSR 58.
The vertical position provided by SSR Mode C is referenced to?

A. QNH.
WGS 84 Datum.

\_c/ 1013.2 hPa.

D. QNH unless QFE is in use.




SHUR YSS DLV 12yioue woy suoneSowony o3 Juipuodsal afuer 18 sauejdolay ‘a
"[euBis uoneowour
243 Jo suonsayal 1o saqof apis o Suipuodsas 1apuodsuey s suejdoloe uy o)
"YSS ot woy Aeme 1o spremoy Ajjeipes Suiaour syadie uo 193p2 wyddog :
“101eBo.1153u1 swes ay; o3 Juipuodsar Kyuixoud ssojo wy sauejdosoy /\g\

¢Aq pasnes st Buyiqren
S5 USS

‘SHuR YSS DLV 1eyioue woy suoneSouajul o} Sutpuodsas sfuel je sauejdoioy a
‘[eudis uoyeSonnu;

343 JO suOnIIYaL 10 saq0] apis o) Buipuodsal Japuodsuey; s suejdoroe uy 2y

"USS a1 woy Aeme Jo spremo) Ajjeipes Suiaow sjadie uo 19330 ejddoq K]

~Jore8oLiagl awes ay) 01 Suipuodsar Anunxosd 350j0 ut saugjdoroy v

{Aq pasneo 51 Bunmiy,,

FIUSS

‘3pmnje pue 9pod ¥S§ ‘uonisod yeony a
"3p0o YSS pue suomsed yerony D
: “Ajuo suonisod yeiony .
aprune yewonry "8/‘

{WidIsAS Jepel
Krewud e o Ajuo pa1oouuos usalos Jepel 1y ue uo pakeidsip aq Lew UOLBULIOJUI JEYM

T USS

“IEPEI 2ABM STIONUNUO))
"Jepel AJepuodag

“Iepul sspddo(y

“Jepes Arewtg

4&%0’

81 anbruyoay Japuodsuei/sozeBouozul ue shojdwa yotym seper y
-~ TouSS

"I93LI00 JUB SISMSUE 3} JO ||y
'S
D
v .

ua

<<

(PO 01 3jquatjdde st YSS UI $3p0d 9601 Jo AujIqeters oy
T USS

1024100 QU8 SIUMWAEIS A JO [V (i}

‘YEIRIE voi 9] 2uwos jo Juo senanired Aue SSAIPPE 01 31qE 3 Jjim § Spojy D

‘siapuodsuey ) pue

V 3POIA PO WOy wep 193][00 OS[E [ Pajjeisut udym ‘oreBousiur § apojy v a
‘yenne emopred

© 01 punos8 oy wouy saBessows Loys ywsuex 0} AHIqE Y ARy [jim § Opojy v

{8 PO YSS UO sjuLwEIS Buimoljoy o) sopisu0)

00sL ‘d
000, ;
0002 /g\
‘0000 y
(PRTBOO[[€ U3 SBY SPOD OU AISYM BaUE

ue woy soedsire uioiio.ma Buuaiua usym pajoojas oq pinogs apod PO WSS TYMm

"S$9pOS JUAIHIP 9601 JO Aue Bunawio) ‘s1and| 7 pue suSip 7 ‘a
'S3POD WP 6666 Jo Aue Suwnio) ‘snBip ¢ go)
'S3POD JUAILIP 960Y JO Awe Buiuniod ‘sudip
"SOPOD JUIAIP £ (L JO Kue Burumioy ‘sudip ¢ v

4JO SISISUOD WINSAS YSS U Ul 135 5poo Japuodsues dy |
S USS

'§9X0q g Ui 3pod 960 01 d) ‘a

"89X0Q 7| 1 $3p0d 960 01 dn o)

"SX0q Wt $2p0d gz 01 Ay |
'$3X0q ¢ U1 $3p03 9601 03 dpy /m

$Hiim sasind Suureyy 7 usomag peugemoa

sasind 71 jo utex e yoeq Suipuas 4q sondes yesane a Suipos v Ipop YsS TBRLIOU Yiim

IS uSS

yeione
* woy asuodsal Joj ZHW 060 ‘puncid S woyy uoyeSoLsdul J0j ZHIN OLQ ‘a
' woy asuodsa 10} ZHIW 0£01 ‘punosd o woy uoneSououl sog ZHP?IB(I)?S‘: §o)
wouy ssuodsal 10§ ZHW 0601 ‘puncsd oy woy uoneSousut 1of zuqu: k:|

“gesdute
woxy asuodssl 10) ZHIW 0g01 ‘puncuf aip wioy uoneSouut 0§ ZHIN 0601 '

LUSS J0j ssuodsas pue uopeSousiur 10j pasn satouanbay oyp e e
5 HSS

’



In the SSR terminology “de-fruiting” means?

A. Removing all different colours from the display, making it a mono-colour
. display.
B The removal from the display of random responses.
C. Displaying only aeroplanes changing altitude.
D. Displaying only aeroplanes with a selected destination.

SSR 67.
On a typical computer generated SSR display the following data on a particular flight
will be shown?

A. Squawk code, flight level, true heading, acroplane callsign.

B. Squawk code, magnetic heading, ground speed, aeroplane callsign.
> Squawk code, flight level, ground speed, aeroplane callsign,

D. Destination, flight level, ground speed, aeroplane callsign.

In special conditions signals, to signify radio failure, which of the following codes
should you select on your transponder?

A.  IDENT.
B, 7500.

& 7600,
D.  7700.
SSR 69,

When the ATC transponder “IDENT” button is pressed by the pilot?

A. Mode A will automatically be selected.
B, The controller will be urged to identify the acroplane.
"2 The acroplane’s identification will be sent to all SSR within range.
D. The acroplane’s echo on the controller’s display will flash or “fill in™.

-

SSR 70.
In the SSR response, the operation of the transponder ident button?

Sends out a special pulse in the X position in the pulse train.
g Sends out a special pulse before the normal pulse train.
C. Sends out a special pulse after the normal pulse train.
D. Transmits the aeroplane’s registration or flight number as a data sequence.

In an Electronic Flight Instrument System (EFIS) data relating primarily to navigation is
provided by:

A Navigation radios. Flight Management Computer, Inertial Reference Systems.

B. Inertial Reference Systems. Aircraft Mapping Radar. Navigation radios.

222

C. Flight Management Computer. Aircraft Mapping Radar. Navigation radios.
D. Inertial Reference Systems. Navigation radios. True airspeed and drift inputs.

EFIS 2,
How does the Electronic Flight Instrament System display of a B737-400 respond to the
failure of a VHF navigation (VOR) receiver?

The pointer rotates around the display and a VOR | or 2 failure wamning bar
Appears,

It removes the associated magenta deviation bar and/or pointer from the display.
The deviation bar and/or pointer change colour to red and flash intermittently,
The pointer flashes and a VOR 1 or 2 failure warning bar appears.

EPOF’?’

Which component of the B737-400 Electronic Flight Instrument System gmws the
visual displays on the EADI and EHSI?

A. Symbol Generator.

B. Flight Management Comgputer.
C. Flight Control Computer.

D. Navigation database.

EFIS 4,

Under JAR-25 colour code rules, features displayed in red on an Electronic Flight
Instrument System (EFIS), indicate:

A. Flight envelope and system limits; engaged modes.
B. Warnings; cautions and abnormal sources.
C. Cautions and abnormal sources; engaged modes.

Under JAR-25 colour code rules, features displayed in amber/yellow on an Electronic
Flight Instrument System (EFIS), indicate:

A. Cautions, abnormal sources.

B. Flight envelope and system hmm
C. Warnings.

D. Engaged modes.

EFIS 6,

Under JAR-2S5 colour code rules, features displayed in green on an Electronic Flight
Instrument System (EFIS), indicate:

A Cautions, abnormal sources.
B. *  Engaged modes. ) , -
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Figure 4 Figure § Figure 8

EFIS 13,

For this question use the diagram in question EFIS 12.

Which of the figures depicts an Electronic Flight Instrument System (EFIS) display in
PLAN mode?

A. Figure 3. T
B. Figure 4.

C. Figure 2.

D. Figure 1.

EFIS 14.

For this question use the diagram in question EFIS 12.

Which of the figures depicts an Electronic Flight Instrument System (EFIS) display in
MAP mode?

A. Figure 3.
B. ‘Figure 4.
C. Figure |.
D. Figure 2.

3

EFIS 1§
For this question use the diagram in question EFIS 12.

Which of the figures depicts an Electronic Flight Instrument System (EFIS) display in
Expanded (EXP) VOR/ILS mode with an VOR frequency selected?

Figure 1.
Figure 4.
Figure 2.
Figure 3.

vOw >

EFIS 16
For this question use the diagram in question EFIS 12,

Which of the figures depicts an Electronic Flight Instrument System (EFIS) display in
Expanded (EXP) VOR/ILS mode with an ILS frequency selected?

A. Figure 5.
B. Figure 6.
C. Figure 2.
D. Figure 3.

EFIS 17

For this question use the diagram in question EFIS 12.

Which of the figures depicts an Electronic Flight Instrument System (EFIS) display in
FULL VOR/ILS mode with an ILS frequency selected?

A. Figure 2.
B. Figure 3.
C. Figure 5.
D. Figure 6.
EFIS 18.

(For this question use annex 062-9905A) use diagram |

Which of the figures depicts an Electronic Flight Instrument System (EFIS) display in
MAP mode?

A. Figure 3.
B. Figure 4.
C. Figure 1.
D. Figure 2.
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EFIS 23.
What is the value of the selected course in the diagram below?
A 272°(M).
B. 299°(M).
C 260°(M).
D 280°%(M).

EFIS 24.

What is the instantaneous aircraft track in the diagram in question EFIS 237

A 272°(M).
B.  300°(M).

230
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C. 260°(M).

D. 280°(M).
EFIS 25.

For this question use the diagram in question EFIS 21.

The letters QTX and adjacent syn}bol indicate a?

A. TACAN.

B. VOR.

C. Airport.

D. VOR/DME.
~ EFIS26

For this question use the diagram in question EFIS 22.

The 'O’ followed by the letters 'KABC' indicate?

An off-route airport. :
A designated alternate airport. *
An off-route VOR/DME.

The destination airport.

For this question use the diagram in question EFIS 23.

What is the manually selected heading?

A 272°(M).

B.  260°(M).

C.  280°(M). -
D.  300°(M).

EFIS 28.

For this question use diagram in question EFIS 23,

The diagram indicates that the aircraft is to the?

Right of the localizer and below the glide path.
Right of the localizer and above the glide path.
Left of the localizer and below the glide path.
Left of the localizer and above the glide path.

EFIS 29.
Under JAR-25 colour code rules for Electronic Flight Instrument Systems (EFIS),
selected data and values are coloured:

vcowy
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/
Waypoints. o
Details of radio navigation aids,
Optimum altitudes.

Company routes. -
Landing reference speeds.

Bl ol ol hla

1,2,3.
2,4,5.
1,2,3,4.
1,2,4.

oowp

M : .
- Fhe Control Display Unit (CDU) on an FMS is?

Used by the crew to input data to the mc—"

The autopilot control panel.

Used on the ground only to monitor the maintenance procedures.
The system used to update the navigation database.

DOw»

On a modem commercial aircraft, the FMS provides?

A. Lateral and vertical navigation, and guidance and performance management, -
B. Traffic alert information.

C. A 3D area navigation and an air/ground datalink.

D. An air/ground datalink.

EMS 9. -
The FMS navigation database usually contains:

Airport reference data.

I.

2.  ATC frequencics.

3.  Company routes.

4. Nav aid frequencies.

The combination regrouping all of the correct statements is?

A. land3.

B. 1,2and3.

C. 1,2,3and4.
/D. 1,3 and 4.

What is Cross Track Distance (XTK distance) in an Area Navigation System?

A Distance between the actual position and great circle track between active
waypoints. .

234

B. Distance between the actual position and next waypoint.

C. Distance between the air position and great circle track between active
waypoints.

D. Distance between the air position and the. planned track.

FMS 11,

Area Navigation is a method of navigation that permits aircraft operation on any desired
flight path within the limits of the capability of self-contained systerns. Which of the
following systems is such a self-contained system?

A. VOR/DME system.
B. DME/DME system.
C. Global Positioning System.
D. Inertial reference systemf/

FMS 12,
Output from which of the following combination of navigation sources provides enough
information to the RNAV equipment to calculate the wind vector?

A Inertial reference system and the air data computer. .~

B. Inertial reference system and the Globat Positioning System.
C. Compass system and the inertial reference system.

D. Global positioning system and the compass system.

By which of the foliowing flight deck equipment are the waypoints inserted into an FMS
RNAYV system by the pilot?

A. Course Deviation Indicator.
/P ~ Control Display Unit.

C. Symbol Generator.

D Navigation Display.

EMS 14,
On modern passenger aircraft, the navigation database usually contains?

/A. Airport reference data.

B. ATC frequencies.
C. Aircraft performance data.
D. Obstacle altitudes.

Which of the following data can be found in the navigation database?

¢
1. SIDsand STARs. .
2. Radio aids.
3. Optimum flight levels.
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RNAV 9. -
Concerning FMC databases?
A. The navigation database may be customised for the specific airline operations.
B Only the performance database may be customised by the company.
C. Only the navigation database may be customised for the company's cost index

strategy.
D Company databases and FMC databases can not be used at the same time.

RNAYV 10.
Which of the following gives the best information about the progress of a flight between
2 en-route waypoints from a RNAV equipment?

A. ETO.

B. ETD.

C. ATA.

D. Elapsed time on route.
RNAVIL

The Flight Management Computer (FMC) position is:

The actual position of the aircraft at any point in time.

The computed position based on a number of sources (IRS, Radio, ILS, GPS etc)
The same as that given on the No. 1 IRS.

Another source of aircraft position; it is independent of other position sources
(IRS, Radio, ILS etc).

oow >

The track-line on the Electronic Horizontal Situation Indicator (EHSI) or Navi gation
Display of an Electronic Flight Instrument System:

Corresponds to the calculated IRS TH and is correct during turns.

Indicates that the pilot has made a manual track selection.

Indicates to the pilot that a manually selected heading is being flown.
Represents the track of the aircraft over the ground. When it coincides with the
desired track, wind influence is compensated for.

RNAV 13,
In which of the following cases would ETOs and ETA at destination calculated by the
Flight Management Computer (FMC) be correct?

Dowy»

A When the FMC computes each ETO and ETA using the correct GS

B. When the actual winds match the forecast winds, and the actual cruising Mach
number is equal to the FMC calculated Mach number

C. When the FMC positions and GS are accurate

D. When the ETOs.and ETA are based on the forecast winds calculated from the
actual take-off time

RNAY 14,
Radar returns, on a B737-400, can be displayed on all Electronic Horizontal Situation

Indicator (EHSI) screen modes of an Electronic Flight Instrument System (EFIS) WITH
THE EXCEPTION OF:

FULL NAV, FULL VOR/ILS and PLAN.
EXP VOR/ ILS, PLAN and MAP.

FULL NAV, PLAN and MAP.

FULL VOR/ILS, EXP VOR/ILS and PLAN.

RNAV 15,

Til:c database of an FMS (Flight Management System) is organised in such a way that the
pilot can:

TOw»

A. Only read the database.

B. Insert navigation data between two updates.
C. Can modify the database every 28 days,

D. Read and write at any time in database.
RNAV 16,

Which of the following combinations is likely to result in the most accurate Area
Navigation (RNAV) fixes? i

A. DME/DME.
B. VOR/DME.
C. NDB/VOR.
D. VOR/VOR.

\’4

ICAQ Annex 11 defines Area Navigation (RNAY) as a method of navigation which
permits sircraft operation on any desired flight path:

A Within the coverage of station-referenced navigation aids or within the limits of
the capability of self-contained aids, or a combination of these.

B. Outside the coverage of station-referenced navigation aids provided that it is
equipped with 8 minimum of one serviceable self-contained navigation aid.

C. Wid;in the coverage of station-referenced navigation aids provided that it is
equipped with a minimum of one serviceable self-contained navigation aid.

D. Outside the coverage of station-referenced navigation aids provided that it is
equipped with a minimum of two serviceable self-contained navigation aids.
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Station'.
B. Magnetic track and distance to a VOR/DME from the waypoint or 'Phantom
Station'.
C. Radials from a minimum of two VORs to the waypoint or 'Phantom Station' -
D. Radial and distance from a VOR/DME to the waypoint or "Phantom Station'.

RNAV 28,
Erratic indications may be experienced when flying towards a basic VOR/DME-based
Area Navigation System 'Phantom Station':

A. Because, under adverse conditions (relative bearing to the Phantom Station other
than 180°/360°) it takes the computer more time to calculate the necessary
information.

B. When operating at low altitudes close to the limit of reception range from the

reference station.
C. When in the cone of silence overhead the Phantom Station.
D. When the Phantom Station is out of range.

RNAV 29,
What is the deviation per dot on the HSI when using a 2-dot basic RNAV system in the

en-route mode?

A, 5NM.
B. INM.
C.  2NM
D.  I0NM.
RNAV 30,

What is the deviation per dot on the HSI when using a 2-dot RNAV system in the
approach mode?

A, 0.5°.

B. 10°.

C. 0.5 NM.
D. 10 NM.
RNAV 31,

Which of the following is one of the functions of the Course-Line-Computer in a basic
Area Navigation (RNAV) system?

A. It checks the ground station accuracy using a built-in test programme.

B. It automatically selects the two strongest transmitters for the Area-Nav-Mode
and continues working by memory in case one of the two necessary station goes
off the air.

C. It calculates cross track information for NDB approaches.

D. It transfers the information given by a VOR/DME station into tracking and

242

distance indications to any chosen Phantom Station/waypoint.

A 3D RNAYV system has capability in?

A horizontal plane and the vertical plane.

A horizontal plane and speed management system.

A horizontal plane and cruise management system.

A horizontal plane, and vertical plane and timing function.

RNAYV 33,
What is the cross track deviation (XTK) indicated on an RNAS

Tows

7 system?

The distance along a track betweén two waypoi- Ats
The distance between the actual possiition and + eat ci

active waygpings ; +he great circle track between two
The distance between the air posit ion and “he planned track.

The distance between the air posi‘tion and; the i
active waypoints, &reat circle track between two

vo wp

Ina 2D RNAYV system you have entered the DME and Vi
/ Ol
What do you use to work out the cross truck errors oty

A. Use the automatically computed V:alues on the CDYHS],

B. The pilot is presented with VOR/DME information which must then be
correlated to the pressure instrv.ments to determine the effect of altitude

C. The pilot takes VOR and DME information and computes it himself. ‘

D. The pilot will have to calcuilate the wind ;
information, ard apply it to the VOR/DME .

RNAV 35,

Precision RNAV (P-RNAYV) requiires a track-keeping accuracy of?

A. Plus or minus 5.0 nm for 95% of the flight time.

B. Plus or minus 8.0 nm for 95% of the flight time.

C. Plus or minus 10.0 nm for 95% of the flight time.

D. Plus or minus 1.0 nm for 95% of the flight time.

On what data i 2 i

o 152 VOR/DME Area Navigation System Operating in the dead reckoning

A. TAS from the Air Data Computer, heading from the compass.

B. TAS from the Ai .
t:om{mu:‘:il WI\? it Data Compuer, heading from the compass and the last

243
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Horizontal plane.

Vertical plane.

Horizontal and vertical planes.
Timing function.

cOow>

RNAV 47.
The inputs of information used to achieve the RNAYV required accuracy may be:

1. NDB.
2. IRS.

3. VOR/DME.
4. " GNSS.

The combination regrouping all of the correct statements is?

2and 4.
1,2,3and4
2,3and 4.
1,2 and 3.

oo w»

\4
Benefits of Area Navigation include:

Shorter flight distances.

Reduction in fuel and flight time.

No radio contact within RNAYV airspace.

Reduction in the number of ground training facilities.
Pilot choice of vertical and herizontal separations.

it ol ada

The combination regrouping all the correct statements is?

A. 2,4and 5.

B. 3,4 and 5.

C. 1,2,4and5.

D. 1,2and 4. '
RNAV 49,

A phantom station (as used in a 2D RNAV system) is?

A. A waypoint defined by a radial and 2 DME distance from a VOR/DME station.

B. An existing VOR/DME station created jn the memory of the navigation
computer unit of the RNAV system. .

C. A waypoint defined by two DME distances from two different VOR/DME
stations.

D. A non-existing VOR/DME station defined by two DME distances.

RNAV 50,
Which of the following Nav Aids will provide an RNAV system with position?

246

vow»

A. NDB.
B. ADF.
C. VOR/DME.
D. VDF.
\4
Kalman filtering is used within?
A. Navigation computer.
B. DME receiver.
C. Electronic Flight instruments (EFIS).
D. VOR receiver.
\4
Benefits of Area Navigation include:
Shorter flight distances.
Reduction in fuel and flight time.

No radio contact within RNAV aj

rspace.
hg:pnove(g safety due to more accurate navigation,
Pilot choice of vertical and horizontal sepmhon&

DB WwN -~

The combination regrouping all the correct statements is?

A 2,4ands.

B. 3,4ands.

C. 1,2,4and5.

D. 1,2and 4.

RNAV 53,

3D RNAY fixing gives you? .
A. Horizontal and vertical i : .

profile guidance

B. 2D RNAYV plus time guidance. # ) a0d time guidance.
C. Horizontal, vertical and time guidance,
D. 2D RNAY plus speed control.
A apparent increase in the

The transmitter moves away from the receiver
The tran§miner moves towards the receiver
The receiver moves towards the transmitter
Both transmitter and receiver move towards each other -
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B. The aircraft's receiver measuring the phase angle of signals received froma
number of satellites in known positiens.

C. Measuring the time taken for an aircraft's transmissicns to travel to a number of
satellites, in known positions, and return to the aircraft's receiver.

D. Measuring the pulse lengths of signals reccived from a minimum number of

satellites received in a specific sequential order.

GNSS/GPS 9. )
GPS satellites transmit on two L-band frequencies with different types of signals.

Which of these are generally available for use by civil aviation?

A L2-coarse acquisition (C/A).

B L1-precise (P).

C. L1-coarse acquisition (C/A) with selected availability (S/A).
D L2-for communications purpose.

GNSS/GPS 10.
Which of the following coordinate systems is used by the GPS receiver to determine
position (Latitude, longitude and altitude)?

A.  EDS%.
B.  EDS0.

C.  EUREF92.
D.  WGS84
GNSS/GPS 11,

Which of the following lists all the parameters that can be determined by a GPS receiver
tracking signals from 4 different satellites?

Latitude and longitude.

A.

B. Latitude, longitude and time.

C. Latitude, longitude and altitude.

D. Latitude, longitude, altitude and time.

Which of the following combinations of satellite navigation systems provide the most
accurate position fixes in air navigation?

A NAVSTAR/GPS and NNSS-Transit.
B. NAVSTAR/GPS and GLONASS.

C. NNSS-Transit and GLONASS.

D. GLONASS and COSPAS-SARSAT.

GNSS/GPS 13,
The required 24 NAVSTAR/GPS operational satellites are located on:

A. 6 orb?tal planes with 4 satellites in each plane.

B. 3 orbital planes with 8 satellites in each plane.

g. 2 orbital planes with 6 satellites in each plane.

) orbital planes with 3 satellites in each reserv i iti
ina gsosmtionary ot i h plane plus 6 e satellites positioned

Which of the followi : isibili

Hhich o ollowing statements about the Vvisibility' of NAVSTAR/GPS satellites is
A. Itis the same throughout the globe.

B. It is greatest at the equator.

C. It varies, depending on the time and observ i

v 3 er's | R

D. It is greatest at the poles, » ooation
GNSS/GPS 15,

How many operational satellites are required

: for F i il
satellite navigation system NAVSTARIGPG? P 1on8l Capability (FOC) of the

A, 18.
B. 24,
C. 12.
D. 30.
GNSS/GPS 16,
GPS systems transmit their si i
gnals on two carrier waves 1575 MHz and 1227 MH
supply two possible code ib i ivi ili ommem‘ rie
e c;:; s accessible according to user (civil or military). € ial
A. Only the 1 575 MHz carrier wave and one code.
B. Only the I 575 MHz carrier wave and fwo codes.
g. Only the 1 227 MHz carrier wave and one code.

The two carrier waves and one public code.

1

Which of the following satellite navigati !
X vigation syst Operati ili
(FOC) and is approved for specified ﬁaights il Buroper

under IFR conditions in Europe?
A. NNSS-Transit.
B. COSPAS-SARSAT.
C. NAVSTAR/GPS,
D. GLONASS.
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B. Inclined 55° to the earth axis.
C. Inclined 90° to the equatorial plane.

D. Parallel to the equatorial plane.
GNSS/GPS 28.

In which frequency bands are the L1 and L2 frequencies used by the satellite navigation
system NAVSTAR/GPS for transmission of the navigation message?

A.  VHF.
B.  EHF.
C.  UHF.
D.  SHF.
GNSS/GPS 29.

In relation to the satellite navigation system NAVSTAR/GPS, which of the following
statements correctly describes the term ‘Pseudo Random Noise (PRN)' signal?

A. PRN is the atmospheric jamming that affects the signals transmitted by the
satellites.

B. PRN describes the continuous electro-magnetic background noise that exists in
space.

C. PRN occurs in the receiver, It is caused by the signal from one satellite being
received from different directions (multipath effect).

D. PRN is a code used for the identification of the satellites and the measurement of

the time taken by the signal to reach the receiver.

GNSS/GPS 30.
Which of the following NAVSTAR/GPS satellite navigation system codes can be
processed by 'unauthorised' civil aviation receivers?

A. P.

B. C/A.

C. C/A-and P.
D. Pand Y.
GNSS/GPS 31,

Almanac data stored in the receiver of the satellite navigation system NAVSTAR/GPS is
used for the:

A, Fast identification of received signals coming from visible satellites.
B. Recognition whether Selective Availability (SA) is operative.
C. Assignment of received PRN-codes (Pseudo Random Noise) to the appropriate
satellite.
D. Correction of receiver clock error.
254
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How does a NAVSTAR/GPS satellite navigati i
. . On Syst rece; { H
received signals belongs to which satcllite?ga ystem tver recognise which of the

g. "Il:ze Doppler shift is unique to each satellite,
. e receiver detects the direction from which the si i
de e : gnals are received and
compares dus information with the calcylated positions of the satellites.
C. Each satellite transmits its signal on a separate frequency.

D. Each satellite transmits its signal, on common i
on . o
o o Mo s sigual, frequencies, with an individual

Which of the following data, in addition to the Pseudo i
lata, udo Random Noise (PRN) code, f
part of the so called 'Navigation Message' transmitted by NAVSTAR/éPl;bs‘)atemws;m

A. Time; data to impair the accuracy of the position fix,
B. Almanac data; satellite status information.
C. Data to correct receiver clock error; almanac data.
D. Time; positions of the satellites.

N

In the NAVSTAR/GPS satellite navigati i i
) gation system, what is the max i
receive the complete set of almanac data from all satellites? mom fime taken to

A. 12 hours (= period of the satellites orbit).
B. 25 seconds (= | second per data frame).

C. 12.5 minutes (= 30 seconds per data frame).
D. 24 seconds (= I second per data frame),

GNSS/GPS 35,

Which of the following statements coi ing the .
issi ncerning the L1 and L
transmission frequencies and codes is correct? 2 NAVSTAR/GPS

The higher frequency is used to transmit both the C/A and P codes
C/A and P codes are transmitted at different times on both ﬁ'eqnen«;ies
The higher frequency is only used to transmit the P code, ‘
The lower frequency is used to transmit both the C/A and P codes.

GNSS/GPS 36.

Which one of the following errors can
comparing L1 and L2 frequencies?

Cowy

be compensated for by a NAVSTAR/GPS receiver

A Tonospheric.
B. Multipath, ‘
C Tropospheric. g

= 255
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GNSS/GPS 45.

In the NAVSTAR/GPS satellite navigation system, 'Selective Availability' (SA) gives the
option to artificially degrade the accuracy by:

o

Shutting off selected satellites.

Using a less accurate atomic clock in a satellite for signal processing.
Dithering the satetlite clock.

Offsetting satellite atomic clocks by a predetermined constant amount.

oo W

GNSS/
In the event of the use of Selective Avallablhty. how does this affect, if at all, the
navigation accuracy of the NAVSTAR/GPS sateilite navigation system?

A. It increases because only signals from satellites in the most suitable geometric
constellation are selected by the receiver.

B. 1t degrades position accuracy by manipulating satellite signals.

C. It has no influence because, by selecting of the most suitable signals, the
computing process in the receiver is quicker.

D. It degrades accuracy by reducing the number of available satellites.

GN 47
In the NAVSTAR/GPS satellite navigation system, receiver clock error:

A. Is the biggest part of the total error; it cannot be corrected.

B. Is corrected by using signals from four satellites.

C. Can be minimised by synchronisation of the receiver clock with the satellite
clocks.

D. Is negligible small because of the great accuracy the atomic clocks installed in
the satellites.

GNSS/GPS 48,

The influence of the ionosphere on the accuracy of the satellite navigation system

NAVSTAR/GPS is:

A. Minimised by the receiver using a modet of the atmosphere and comparing
signals transmitted by the satellites.

B. Minimised by computing the average of all signals.

C. Only significant if the sateilites are located at a small elevation angle above the
horizon.

D. Negligible.

GNSS/GPS 49.

Which one of the following is an advantage of a multi-sensor system using inputs from a
global navigation satellite system (GNSS) and an inertial navigational system (INS)?

258

The GNSS can be used to update a drifting INS.
The activation of 'Selective Availability’ can be recognised by the INS.

The average position calculsted from data provided by both systems mcreases
overall accuracy.

D. The only advantage of coupling both systems is double redundancy.

GNSS/GPS 50.

What are the effects, if any, of shadowing by parts of the aircraft (e.g. wing) on the
reception of signals fmm NAVSTAR/GPS satellites?

ow»

It causes multi-path propagation.
It may prevent the reception of signals.

The signals will be distorted, however the error can be con'ected for using an
algorithm and information from unaffected signals.

It has no mﬂuem because high frequency signals are unaffected.

v owp

Which of the following geometric satellite constellations provides the most accurat
NAVSTAR/GPS position fix? ‘

A. 3 satellites with a low elevation above the horizon and an aznmuth of 120° from
each other together with a fourth directly overhead.

B. 3 satellites with an azimuth of 120° from each other and an elevation of 45°

above the horizon.
C. :1 sa}ellites with an azimuth of 90° from each other and a low elevation above the
orizon.
D. 4 satellites with an azimuth of 90° from each other and an elevation of 45° above
the horizon.
GNSS/GPS 52,

In relation to the NAVSTAR/GRS satellite navigation system, what is involved in the
differential technique (D-GPS)?

A The diffcrencc between signals transmitted on the L1 and L2 frequencies arc
ppccssed by the receiver to determine an error correction.

B F{xed ground stations compute position errors and transmit correction data to a
suitable receiver on the aircraft.

C. Receivers from various manufactisrers are operated in parallel to reduce the
characteristical receiver noise error.

D Signals from satellites are received by 2 different antennas which are located a

fixed distance apart. This enables a suitable receivi ¢ on the aircraft to recognise
and correct for multi-path ervors.
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GNSS/GPS 61, .
How many satellites form the nominal NAVSTAR GPS constellation?
A. 12.

B. 36.

C. 24.

D. 6.

GNSS/GPS 62.

How many clocks are installed in each NAVSTAR GPS satellite?

TCowy
w N A -

-

GPS satellites transmit on two L-band frequencies with different type of signal. Which of
these are generally available for use by civil aviation?

A, L1 = coarse acquisition.
B. L2 - coarse acquisition (C/A).
C. L2 - precise (P).
D. LI - precise (P).
N:

In what type of nominal orbit are NAVSTAR GPS satellites placed.

A. Geo-stationary,
B. Elliptical.

C. Nearly Circular.
D. Pole to Pole.
GNSS/GPS 65.

In accordance with ICAQ Annex 10, the NAVSTAR GPS global average 95% position
accuracy in SPS should be?

A. 30 m horizontally.
B 13 m horizontally.
C. 5 m vertically.
D. 22m is 3D.

262

R

GNSS/GPS 66.
Which of the following NAVSTAR/GPS satellite navigation system codes can be
processed by "unauthorised” civil aviation receivers?

A. C/A.

B. C/A and P.
C. Pand Y.
D. P.

Cnwy
P S
{

In the NAVSTAR/GPS satellite navigation system, re-use of Selective Availability
would give the option to artificially degrade the accuracy by?

A Shutting off selected satellites.

B. Offsetting satellite clocks by a predetermined constant amount.

C. Dithering the satellite clock.

D. Using less accurate atomic clocks in a satellite for signal processing.
GNSS/GPS 69. S ’

In a Satellite-Assisted Navigation System (GNSS/GPS) a position line is obtained by?

A. Timing the period that is taken for the satellite's transmission to reach the aircraft
receiver,

B. The aircraft receiver measuring the phase angle of the signal received from a
satellite in a known position.

C. Timing the period that is taken fro & transmission from the aircraft's
transmitter/receiver to reach and return from the satellite in a known position.

D. The aircraft receiver measuring the time differer~e between signals received
from a minimum number of sateilites.

What is EGNOS (European Global Navigation Overlay System)?

A Wide Area Differential GPS (WADGPS).
B. GLONASS.
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A Master Control Station, Monitor Stations, Ground Antennas, and

geostationary satellites.
A Master Control Station, Menitor Stations and geostationary satellites.
A Master Control Station, and Monitor Stations.

GNSS/GPS 81. :
The height of the NAVSTAR/GPS system above the Earth in km is?

A.

B.
C.
D.

10 250 km.
10 900 km.
19 000 km.
20 200 km.

GNSS/GPS 82,
The number of satellites required for a fully operational NACSTAR/GPS system is?

A. 12,

B. 21.

C. 24,

D. 30.

GNSS/GPS 83.

Differential GPS (D-GPS)?

A. Means to use the GPS receiver while in a known position, and register the
difference,

B. Is used to differentiate between signals from different satellites.

C. Means to find the difference between a DR position and the real position and the
GPS position.

D. Is used to improve the accuracy of GPS signals within an area, by using data

from a receiver placed at a known position as a correction to data received in the
aircraft from the satellites,

GNSSIGPS 84,
Which of the following statements concerning DGPS is true?

A

B.
c
D.

DGPS removes SV ephemeris and clock errors and propagation errors.
Local area DGPS gives the same improvement in accuracy regardless of the
distance from the ground station .

DGPS can improve the accuracy of position information.

Wide area DGPS accuracy improves the closer the aircraft is to the ground
station.

GNSS/GPS 85.

Which of the following statements about the accuracy that can be obtained with the
LAAS (Local Area Augmentation System) of the satellite navigation system NAVSTAR
GPS is correct?

266

< LA L

co v o>

Tow> >

The closer the recciverismﬂneLAAngundmfumce i more
accurate is the aircraft position fix. : P oo, e

A LAAS corrects the position of the aircraft b . . o
geostationary satellite. y relaying the information via a

A LAAS cannot correct for satellite timing or arbital position errors.

The increase in accuracy of position fixes is i ircraft posit
in relation to the LAAS |;x'u$d§s station, s independent of the i position

pseudo range in GNSS is a range based on?

T}'me measurement using secondary radar principles.
Time measurement using UTC.

Tn_me measurement using the satellite clock.

Time measurement using the receiver clock.

A pseudo range in GNSS s in error to the actual range because?

A
B
C.
D.

Ionospheric delays.
Receiver clock error.
Satellite clock error.
All of these errors.

Clock bias is a process of correcting pseudo range for?

A,

B
C.
D.

Receiver clock errors.
UTC errors.

Satellite clock errors.
Receiver and satellite clock errors.

Using GPS, the primary positien information is in the form of?

vow>

What is the time taken to
a satellite?

A
B.

Spheres with the aircraft at the centres of the spheres,

Spheres with the satellites at the centres of the spheres .

Bearing and distance from the satellites.

Three-dimensional position, with the Earth’s centre as the reference point.

receive a complete navigation message (complete data set) from

12 hours (= satellite orbit time).

25 seconds (= | second per data frame). -
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oncerning NAVSTAR GPS orbits, which of the following statements is correct?

The orbits are geostationary to provide global coverage.

The inclination of the orbits is 55 degrees with an orbital period of 24 hours.
The inclination is 55 degrees with an orbital period of 12 hours.

The orbits are inclined at 65 degrees with an otbital pericd of 11 hours 15
minutes.

vow»

GNSS/GPS 102.
Which of the following statements is trug in respect of GNSS?

A. The P code is for authorised (military) use only. It is transmitted only on L1.

B The C/A code is for authorised (military) use only. It is transmitted both on L1
and L2.

C. The P code is the only code authorised for civilian use. It is transmitted on L.

D

The C/A code is the only code available for civilian use.. It is transmitted only on
Ll. ‘

GNSS/GPS 103,
Of the types of GPS receivers available for civilian aviation, which are the most advanced
type? .

The multiplex receiver.

The single channel receiver.

The continuous tracking receiver.
The multiple satellite receiver,

vowy

GNSY/GPS 104,
The height derived from the NAVSTAR GPS is?

A, Pressure altitude.

B. Above mean sea level.

C. Above ground level.

D. Above the WGS84 ellipsoid.

GNSS/GPS 105,
The inclination of a satellite (SV) is?

A. 90 degrees minus the angle between the SV ofbit and the Equator.

B. 90 degrees minus the angle between the SV orbit and the Polar Plane.
C. The angle between the SV orbit and the Equator.

D. The angle between the SV orbit and the Polar Plane..

GNSS/GFS 106,
Selective availability may be used to degrade the accuracy of the NAVSTAR GPS
position. This is achieved by?

270

Introducing offsets in the broadcast satellites inates. '
i X,Yand Z
Introducing an offset in the satellite clocks. e corondimtes

Random di.'then’.ng of the broadcast sateitite clock time.
Random dithering of the broadcast satellites X, 'Y and Z co-ordinates.

oo wy

What type of clock is used in NAVSTAR GPS satellites?

A. " Laser.

B. Quartz.

C. Mechanical.
D. Atomic.

GNSS/GPS 108,

How is the distance betw ’ i
4 s ¢en the NAVSTAR GPS SV (Space Vehicle) and the receiver

A. By measuring the tine from transmissi . L
speed of light smission to reception and multiplying this by the

By refewnc:'m the SV and receiver positions to WGS84 .
By synchronising the receiver clock with the SV clock.

By measuring the ti m transmissi ) -
og light. 8 the time floga on to reception and dividing by the speed

UCnw

The NAVSTAR GPS System transmits in the L1
and 12 frequenc ;
are used for the P codes and which for the C/A codes? y bands. Which bands

A. Lower frequency for the C/A code and higher frequency for the P code.

B. Lower frequency for the P code and higher frequency
: for the C/. .
g. Higher frequency for the C/A and P codes. A oode

Higher frequency for the P code only. .

The sky search carried out by GNSS receiver?

>

Is done prior to each fix.

Is the procedure carried out by the monitori ;
the satellite data. > m’m"g stations to check the accuracy of

B
C. Involves the receiver downloadin,
3 ¢ ¢ g the almanac from i
5 determining which satellites are in view. each satelte before

Is done when the receiver position is in error.
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Intentionally left blank.

BASIC PRINCIPLES 1. B.

Radio waves are electromagnetic waves. These are made up of an alternating
electrical field set at right angles to an alternating magnetic field. Each of thee fields
takes the form of a sine wave as the move forward. In each cycle the wave goes from
zero to maximum positive, back through zero to maximum negative and back to zero.

The wavelength is the distance that the wave moves forward in one complete cycle.
This means that the wavelength can be measured between two consecutive points at
which any single value occurs. This might for example be from one crest to the next

or from one trough to the next. Of the options listed in this question only “Wave crest
to wave crest” is correct.

BASIC PRINCIPLES 2. D.
Under international agreement radio emissions are classified using a standard coding
system. Under this system the code A3E has the following meaning:

A This means double-sideband amplitude modulation (an example of this would
be an AM radio broadcast)

3 This means one channel, containing analogue information.

E This means telephony, which is voice or music intended to be listened to by
human beings.

This combination of characteristics indicates that it would be used for VHF
communications.

BASIC PRINCIPLES 3. C.

The propagation speed (c) is the speed at which RF energy moves through space. But
this speed varies slightly depending upon the electrical properties of the material
through which the energy is moving. For most practical purposes this speed can be
assumed to be the speed of light, which is 300 000 000 metres per second or 162 000
nautical miles per second.

BASIC PRINCI 4.B

Radio waves are electromagnetic waves. These are made up of an altemating
electrical field set at right angles to an alternating magnetic field. Each of thee ficlds
takes the form of a sine wave as the move forward. In each cycle the wave goes from
zero to maximum positive, back through zero to maximum negative and back to zero.

With regard to radio the term “Frequency” (F) means the number of complete cycles
that occur in one second. Frequency is usually measured in Hertz (Hz) where | Hz is
one cycle per second. This means that frequency is the number of complete
waveforms passing a point in one second.

BASIC PRINCIPLES 5. D.
ADF employs frequencies 190 to 1750 kHz in the LF/MF bands.

Wavelength in metres = 300 000 000 metres/sec / Frequency in Hz
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BASIC PRINCIPLES 16. B.
Wavelength in metres = 300 000 000 metres/sec / Frequency in Hz

The VOR uses frequencies from 108 to 117.95 MHz. Using the above equation these
frequencies give wavelengths from 2.78 metres to 2.54 metres, so the frequency band
for the VOR is metric.

BASIC PRINCIPLES 17. A,

Radio waves are electromagnetic waves. These are made up of an alternating
electrical field set at right angles to an alternating magnetic field. Each of thee fields
takes the form of a sine wave as the move forward. In each cycle the wave goes from
zero to maximum positive, back through zero to maximum negative and back to zero.

With regard to radio the term “Frequency” (F) means the number of complete cycles
that occur in one second. Frequency is usually measured in Hertz (Hz) where 1 Hz is
one cycle per second. This means that frequency is the number of complete
waveforms passing a point in one second. So the most accurate option in this
question is “Number of complete cycles recurring in one unit of time”.

BASIC PRINCIPLES 18.C.
Frequency in Hz = 300 000 000 metres/sec / Wavelength in metres

2.22 cm = 0.0222 metres.

So Frequency = 300 000 000 metres/sec / 0.0222 metres

Frequency = 13 513 513 513 Hz

Dividing by | 000 000 converts this into 13513 MHz, or approximately 13500 MHz.
The only option that includes this frequency is “Doppler 13500 MHz".

BASIC PRINCIPLES 19. B.
Wavelength in metres = 300 000 000 metres/sec / Frequency in Hz

The Marker Beacon carrier waves use a frequency of 75 MHz. Using the above

equation these frequencies give wavelengths from 4 metres, so the frequency band for
the VOR is metric.

BASIC PRINCIPLES 20. B.
Wavelength in metres = 300 000 000 metres/sec / Frequency in Hz

The SSR uses frequencies in the UHF band. This band includes frequencies from 300
MHz to 3 GHz. Using the above equation these frequencies give wavelengths from |
metre to 10 centimetres, so the frequency band for the VOR is decimetric. |
decimetre = 10 centimetres.

BASIC PRINCIPLES 21. D.
Wavelength in metres = 300 000 Q00 metres/sec / Frequency in Hz

278

The Low Altitude RADALT uses frequencies in the SHF band. This band includes
frequencies from 4200 to 4400 MHz. Using the above equation these frequencies

give wavelengths from 7.1 centimetres to 6.8 centimetres, so the frequency band for
the VOR is centimetric.

BASIC PRINCIPLES 22, p.

A radio transmitter is made up of the following components:

An Oscillator. This produces a radio frequency signal at a frequency that is suitable
for the intended use.

An Amplifier. This uses energy from the aircraft electrical system to increase the

strength of the radio frequency signal, to enable it to be transmitted over the intended
distances.

A Modulator. This modifies the basic radio frequency signal such that it includes
some form of information. To achieve the required range the basic RF signal will of a
frequency that cannot be detected by the human ear. This means that it cannot be
heard. In the case of voice radio communications for example, the modulator
superimposes a signal at a frequency that can be heard (an audio frequency). The
modulation may be in the form of amplitude modulation or frequency modulation.

BASIC PRINCIPLES 23. C,

The Selective Calling or SELCAL system is a selective calling system that is used by
the International Civil Aviation Organisation to alert flight deck crews to signals that
are addressed to them while operating in trans-oceanic airspace. It uses pairs of tones
that generally correspond to the Z-Chart of Motorola’s (now obsolete) Quick Call I
System. SELCAL is used over HF-SSB radios while operating over ICAO trans-
oceanic routes.

BASIC PRINCIPLES 24. C.
Wavelength in metres = 300 000 000 metres/sec / Frequency in Hz

375 kHz = 375 000 Hz
So Wavelength in metres = 300 000 000 metres/sec / 375 000 Hz = 800 metres.

B N
Wavelength in metres = 300 000 000 metres/sec / Frequency in Hz

75 MHz = 75 000 000 Hz
So Wavelength in metres = 300 000 000 metres/sec / 75 000 000 Hz = 4 metres.

BASIC PRIN s
Frequency in Hz = 300 000 000 metres/sec / Wavelength in metres

So frequency in Hz = 300 000 000 metres/sec / 8.5 metres = 35 294 117.65 Hz.

Dividing this by 1 000 000 HZ/MHZ converts it into 35.29411765 MHz.
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BASIC PRINCIPLES 8. D. _
Wavelength in metres = 300 000 000 metres/sec / Frequency in Hz
300 kHz = 300 000 Hz

Wavelength in metres = 300 000 000 metres/sec / 100 000 Hz = 1000 metres.

BASIC PRINCIPLES 39. B. :
Frequency in Hz s = 300 000 000 metres/sec / Wavelength in metres
Frequency in Hz s = 300 000 000 metres/sec / 200 metres = 1 500 000 Hz.

Dividing this by 1 000 000 Hz/MHz converts it into 1.5 MHz.

BASIC PRINCIPLES 40. B, ;
Wavelength in metres = 300 000 000 metres/sec / Frequency in Hz

3 GHz = 3 000 000 000 Hz

Wavelength in metres = 300 000 000 metres/sec / 3 000 000 000 Hz = 0.1 metres.

Dividing this by 100 centimetres/metre concerts it into 10 centimetres.

BASIC PRINCIPLES 41.C.
The frequency bands are as follows:

VLF 3w 3l0kHz

LF 30 to 300 kHz
MF 300 to 3000 kHz
HF  3to 30 MHz
VHF 30 to 300 MHz
UHF 300 to 3000 MHz
SHF 310 30 GHz

Wavelength in metres = 300 000 000 metres/sec / Frequency in Hz

30 MHZ = 30 000 000 Hz
So at 30 MHz wavelength = 300 000 000 metres/sec / 30 000 000 Hz = 10 metres.

300 MHz = 300 000 000 Hz
So at 300 MHz wavelength = 300 000 000 metres/sec / 300 000 000 Hz = 1 metres.

So the limits of the VHF range are 10 m to | m.

Theptuudiﬂaemismemgulrdiﬂmebetwuulheposmmuw_luchndenwl
points in the two signals occur. If for example we select the point at whgchyhnwo
:imhmmemuisiumuwuddimmwecmseelhuﬂte_mhdlme
crosses at 000 degrees and the dotted line crosses at 180 degrees. This means that the
phase difference is 180 degrees.
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The most suitable length for a dipole aerial is % of the wavelength.
Wavelength in metres = 300 000 000 metres/sec / Frequency in Hz

The question specifies a frequency of |8 MHz.
18 MHz = 18 000 000 Hz.

So at 18 MHz wavelength = 300 000 000 metres/sec / 18 000 000 Hz = 16.67 metres.

Y2 of this wavelength = 8.33 metres,

BASIC PRINCIPLES 44. B,

As radio signals move through the atmosphere the air absorbs some of their energy.
This loss of energy reduces the strength of the signal, making it more difficult to
detect. This process whereby the strength of a radio signal diminishes as it moves
away from the transmitter is called attenuation. The gain of an aerial is a measure of
its ability to compensate for attenuation to give a stronger signal.

An clectromagnetic wave is made up of two alternating transverse fields, which are
set at right angle to each other. The first of these fields is an electrical field, which is
called the E field. The second field is a magnetic field, which is called the H field.

The term “Polarisation™ refers to the plane of oscillations of the E field. Soa
horizontally polarised wave has a horizontal E ficld and a vertical H field. Anda
vertically polarised wave has a vertical E ficld and a horizontal H field. For
maximum cfficiency the E field must be parallel to the elements of the aerial. So for

example a horizontally polarised wave requires an aerial with its clements aligned
horizontally.

BASIC PRINCIPLES 46. B.

An electromagnetic wave is made up of two alternating transverse fields which are set
at right angle to each other. The first of these fields is an electrical field which is
called the E field. The second field is a magnetic field, which is called the H field.

The term “Polarisation™ refers to the plane of oscillations of the E field. Soa
horizontally polarised wave has a horizontal E field and a vertical H field. And a
vertically polarised wave has a vertical E field and a horizontal H field.

When an aerial transmits a signal the electrical E field of the transmitted signal is

parallel to the acrial. This means that the magnetic H field must be at right angle to
the aenal.

1
An electromagnetic wave is made up of two alternating transverse fields, which are
set at right angle to each other. The first of these fields is an electrical field, which is
called the E field. The second field is a magnetic field, which is called the H field.
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the wave is affected before the other. This means that for a brief period one side of
the wave is moving faster than the other. This causes the wave to bend as it crosses
the boundary.

BASIC P PLES 57. A,

The term “attenuation” refers to the process whereby radio signal lose power as they
move away from the transmitter. In the ionosphere radio signals lose power due to
the absorption of energy in the electrically charged ionised layers. The rate of energy
absorption is inversely proportional to the frequency. so lower frequencies suffer
higher attenuation. In the lower atmosphere the attenuation rate depends upon the
surface material such that attenuation of water is less than over land.

Refraction is the process whereby the paths of radio signals are bent as they pass
through the ionosphere. The degree of bending is inversely proportional to frequency,
so the lower frequency waves are reflected back to Earth, while the higher frequency
waves (VHF and above) pass out into space.

BASIC PRINCIPLES S8. A.

The term “attenuation” refers to the process whereby radio signal lose power as they
move away from the transmitter. In the ionosphere radio signals lose power due to
the absorption of energy in the electrically charged ionised layers. The rate of energy
absorption is inversely proportional to the frequency, so lower frequencies sufter
higher attenuation. In the lower atmosphere the attenuation rate depends upon the
surface material such that attenuation of water is less than over land.

BASIC PRINCIPLES 59. D.

Doppler shift is the process whereby the frequency of a wave changes when the
distance between the transmitter and receiver is changing during the transmission. If
the distance between the transmitter and receiver is increasing this has the effect of
stretching out the waves, such that the wavelength increases and the frequency
decreases. If the distance between the transmitter and receiver is decreasing this has
the effect of compressing the waves, such that the wavelength decreases and the
frequency increases. So the term Doppler shift refers to the change in frequency
measured at the receiver.

BASIC PRINCIPLES 60. C.

The term “attenuation” refers to the process whereby radio signal lose power as they
move away from the transmitter. In the lower atmosphere attenuation occurs because
the radio wave induces electrical currents in the surface of the carth. This process
draws energy out of the radio wave. Materials that are good electrical conductors
such as water return most of this energy back to the wave. But poor conductors such
as hot dry desert sand simply absorb the lost energy. So the attenuation rate is greater
over land than over water. Attenuation rate is also affected by frequency but radio
waves of all frequencies gradually slow down and become weaker due to attenuation
as they move over the surface of the Earth.

BASIC PRINCIPLES 61. A,

HF radio wave propagation is mainly by Sky Waves. Sky Waves are produced when
radio waves striking the D layer, E layer and F layer of the ionosphere are refracted
and reflected back to the surface of the Earth. The skip distance is the distance
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between the transmitter and the point at which the first returning sky wave strikes the
surface, The size of skip distance is determined by the angle at which the waves
strike the ionospheric layers, the height of the ionospheric layers and the frequency of
the wave. For maximum communication efficiency the range to the receiving station
must be equal to or very slightly greater than the skip distance.

Increasing the height of the ionospheric layers or increasing the ency of t|

waves will increase the skip distance. In daytime the lowegt layf:i;'e(?;l the glozist;wre is
ti}e D layer. This reflects HF waves and produces strong sky waves, which, fora
given frequency strike the Earth at a certain skip distance. At night,thc D l,ayer is
dissipated dpe to the lack of sunlight, so the waves must go higher until they strike the
E laygr. Thls reflects HF waves and produces strong sky waves, but because the E
layer is higher than the D layer, the skip distance is longer at night. To reduce the
skip distance to its daytime value it is necessary to reduce the frequency. So to

establish and maintain effective HF communication the .
range should be decreased at night. frequency used at a given

\4 pubsticpibecirdivico B ~/

HF radio wave propagation is mainly by Sky Waves Sky Waves

) pr 2 are produced when
radio waves striking the D layer, E layer and F layer of the ionosphere are refracted
and reflected back to the surface of the Earth. The skip distance is the distance

bsrt;vecn the transmitter and the point at which the first returning sky wave strikes the
surface.

Difﬁaction is thf: phenomenon whereby electromagnetic waves tend to bend around
opjects over which they pass. The degree of bending is greatest when the object
dimensions are close to the wavelength of the electromagnetic wave.

BASIC PRINCIPLES 64.

Thg term “fading" xfcfers to the phenomenon whereby the strength of LF, MF and HF
radio Wwaves varies in an apparently random manner. This is cause by radio waves
reaching the receiver by two paths simultaneously, effectively producing two copies
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day and by night. VHF and UHF waves pass straight through the ionosphere with
very little refraction, so they do not produce sky waves. VLF waves are propagated
primarily in the form of ground waves.

BASIC PRINCIPLES 70. D.

The term “fading” refers to the phenomenon whereby the strength of LF, MF and HF
radio waves varies in an apparently random manner, This is cause by radio waves
reaching the receiver by two paths simultaneously, effectively producing two copies
of the same radio wave. The two paths are usually sky waves reflected from the
ionosphere, and ground waves. Because the lengths of these two paths are not
identical and are not integer multiples of the wavelength. this causes the radio waves
to be out of phase when they arrive at the receiver. This in turn causes the two signals
to interfere with each other thereby reducing overall signal strength.

Three types of fading occur:

Interference Fading. When several different signals arrive at the receiver by
different paths with varying phase differences.

Polarisation Fading. Caused by changes in the polarisation of the sky wave signals
as they are reflected from the layers of the ionosphere.

Absorption Fading. Caused by attenuation of the signals.

Although the D layer exists during daytime, it is not sufticiently ionised to reflect MF
waves, But as they pass through it they are absorbed. This means that no significant
MF sky waves are produced during daytime. At night the D layer dissipates due to
the absence of sunlight, so LF and MF waves are able to reach the higher E and F
layers, which reflect them back to Earth as sky waves. These returning sky waves are
more likely to be affected by a phase shift, so fading is more likely at night.

BASIC PRINCIPLES 71. B.

The term “attenuation” refers to the process whereby radio signal lose power as they
move away from the transmitter. This limits the maximum range at which ground
waves are strong enough to be usable. In the lower atmosphere attenuation occurs
because the radio wave induces electrical currents in the surface of the earth. This
process draws energy out of the radio wave. Materials that are good electrical
conductors such as water return most of this energy back to the wave. But poor
conductors such as hot dry desert sand simply absorb the lost energy. So the
sttenuation rate is greater over land than over water. Attenuation rate is also affected
by frequency, such that the rate of attenuation, and hence the range decreases with

increasing frequency. So as the frequency of a transmitter is increased, the range of
the ground waves will decrease.

BASIC PRINCIPLES 72. D.

HF radio wave propagation is mainly by Sky Waves. Sky Waves arc produced when
radio waves striking the D layer, E layer and F layer of the ionosphere are refracted and
reflected back to the surface of the Earth, The skip distance is the distance between the
transmitter and the point at which the first returning sky wave strikes the surface. The
size of skip distance is determined by the angle at which the waves strike the ionospheric
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layers, the height of the ionospheric layers and the frequency of the wave. Increasing any
of these factors will increase the skip distance.

Increasing the height of the ionospheric layers or increasing the frequency of the waves
will increase the skip distance. In daytime the lowest layer of the ionosphere is the D
layer. This reflects HF waves and produces strong sky waves, which, for a given
frequency strike the Earth at a certain skip distance. At night the D layer is dissipated
due to the lack of sunlight, so the waves must go higher until they strike the E layer. This
reflects HF waves and produces strong sky waves, but because the E layer is higher than
the D layer, the skip distance is longer at night. So skip distance is longest by night and
with a high frequency.

Escaping Waves

\4 (minimum skip distance} ‘/

BASIC PRINCIPLES 73. A.

The term “attenuation” refers to the process whereby radio signal lose power as they
move away from the transmitter. This limits the maximum range at which ground waves
are strong enough to be usable.

One cause of attenuation in the lower atmosphere is the fact that the radio wave induces
electrical currents in the surface of the earth. This process draws energy out of the radio
wave. Materials that are good electrical conductors such as water return most of this
energy back to the wave. But poor conductors such as hot dry desert sand simply absorb
the lost energy.

Another cause of attenuation is the scattering of the waves due to reflection from objects
and particles in the air. A third cause is the fact that as radio waves move away from the
transmitter they are spread out over a wider area. This causes the power of the wave to
decrease in proportion to the square of the distance from the transmitter. So it can be said
that attenuation of a radio wave is the reduction of its power by absorption, scattering and
spreading.

BASIC PRINCIPLES 74. C.

The term “attenuation” refers to the process whereby radio signal lose power as they
move away from the transmitter. This limits the maximum range at which ground waves
are strong enough to be usable.
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