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1. What is the reference line for measuring north/south
distances?
A. Prime meridian
B. Equator
C. 180th meridian
D. Tropic of Cancer

2. What is the primary function of the altimeter in the
pitot-static system?
A. Measure airspeed
B. Indicate altitude
C. Show aircraft heading
D. Calculate vertical speed

3. If the vacuum pump fails in a small aircraft, which
instruments will no longer function?
A. Attitude indicator, altimeter
B. Heading indicator, attitude indicator
C. Altimeter, airspeed indicator
D. GPS, magnetic compass

4. In navigation, which term is synonymous with angles
measured from the equator?
A. Coordinates
B. Meridians
C. Latitudes
D. Northings

5. What is the minimum obstruction clearance altitude
(MOCA)?
A. The lowest altitude for any flight
B. The lowest published altitude meeting obstacle clearance

requirements
C. The altitude used only in VFR conditions
D. The standard operating altitude for VOR flights
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6. What type of line requires corrections due to east/west
variation?
A. Agonic
B. Isogonic
C. True course
D. Magnetic

7. What happens when the omnibearing selector (OBS) of a
VOR station is rotated?
A. It adjusts the altitude settings
B. It operates the flight director
C. It moves the course deviation needle
D. It calibrates the radar

8. Which gyroscopic principle involves the effect seen when
applying a force to a spinning wheel?
A. Momentum
B. Precession
C. Gyroscopic force
D. Imbalance

9. What are the two types of published RNAV routes?
A. Q and P routes
B. R and S routes
C. Q and T routes
D. A and B routes

10. Which direction do odd-numbered VOR airways/jet routes
run?
A. East/West
B. North/South
C. North/East
D. South/West
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Answers
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1. B
2. B
3. B
4. C
5. B
6. B
7. C
8. B
9. C
10. B
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Explanations
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1. What is the reference line for measuring north/south
distances?
A. Prime meridian
B. Equator
C. 180th meridian
D. Tropic of Cancer

The Equator serves as the reference line for measuring north/south distances on the
Earth's surface. It is an imaginary line that divides the Earth into the Northern and
Southern Hemispheres and is situated at zero degrees latitude. Distances north and
south of the Equator are measured in degrees of latitude, with the North Pole at 90
degrees north and the South Pole at 90 degrees south. This system allows for precise
navigation and geographical reference across the globe, making the Equator the
fundamental baseline for establishing latitude.   In contrast, while the Prime Meridian is
significant for measuring east/west distances (longitude), it does not pertain to
north/south measurements. The 180th meridian is also related to longitude and serves as
the anti-meridian to the Prime Meridian. The Tropic of Cancer, situated at approximately
23.5 degrees north latitude, is important for solar calculations but not for establishing
the basic system of latitude measurements that begins at the Equator.

2. What is the primary function of the altimeter in the
pitot-static system?
A. Measure airspeed
B. Indicate altitude
C. Show aircraft heading
D. Calculate vertical speed

The primary function of the altimeter within the pitot-static system is to indicate
altitude. The altimeter utilizes atmospheric pressure readings from the static port to
determine the altitude of the aircraft above sea level. As an aircraft climbs or descends,
the ambient air pressure changes; the altimeter measures these changes and translates
them into corresponding altitude readings.  Understanding the role of the altimeter
within the broader context of flight instrumentation is important. While the pitot tube,
another component of the pitot-static system, directly measures dynamic pressure to
determine airspeed, the altimeter specifically interprets static pressure to provide
altitude information. Therefore, the altimeter is critical for ensuring safe vertical
separation between aircraft and for adherence to altitude assignments by air traffic
control.
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3. If the vacuum pump fails in a small aircraft, which
instruments will no longer function?
A. Attitude indicator, altimeter
B. Heading indicator, attitude indicator
C. Altimeter, airspeed indicator
D. GPS, magnetic compass

The correct answer identifies the instruments that rely on vacuum pressure for their
operation. In a small aircraft, the altitude indicator and heading indicator typically
depend on the vacuum system. If the vacuum pump fails, it affects the instruments that
rely on that system to function properly.  The attitude indicator is a primary instrument
that provides information about the aircraft's orientation relative to the horizon, and it
relies on a gyroscopic system powered by the vacuum pump. Similarly, the heading
indicator, which shows the aircraft's directional flight path, also uses a gyroscope that
requires vacuum pressure to maintain its accuracy.  The altimeter, while critical for
altitude information, operates on barometric pressure and is not reliant on the vacuum
system. The airspeed indicator functions based on dynamic pressure and is likewise
unaffected by vacuum system failure. Additionally, neither GPS nor the magnetic
compass utilizes vacuum pressure, making them independent of the pump's operation. 
Therefore, in the event of a vacuum pump failure, the instruments that cease to operate
are specifically the attitude indicator and the heading indicator, confirming the selection
of the heading indicator and attitude indicator as the correct response.

4. In navigation, which term is synonymous with angles
measured from the equator?
A. Coordinates
B. Meridians
C. Latitudes
D. Northings

In navigation, the term synonymous with angles measured from the equator is latitude.
Latitude refers to the imaginary lines that run parallel to the equator and are used to
specify the north-south position of a point on the Earth’s surface. Each degree of latitude
represents an angle that indicates how far north or south a location is from the equator,
which has a latitude of 0 degrees.   Understanding latitude is fundamental for navigation
as it helps pilots, sailors, and others determine their position relative to the equator,
which is crucial for route planning and ensuring safe passage. This use of angles allows
for a precise geographical reference system, enabling travel and exploration across the
globe.  Other terms do not have the same specific meaning: coordinates encompass both
latitude and longitude, which together define a location; meridians refer to the lines of
longitude that run from pole to pole; and northings describe the distance traveled north
in navigation, rather than an angular measurement from the equator.
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5. What is the minimum obstruction clearance altitude
(MOCA)?
A. The lowest altitude for any flight
B. The lowest published altitude meeting obstacle clearance

requirements
C. The altitude used only in VFR conditions
D. The standard operating altitude for VOR flights

The minimum obstruction clearance altitude (MOCA) is defined as the lowest published
altitude that meets the obstacle clearance requirements for the given route or segment
of the flight. This altitude ensures that there is adequate vertical separation from any
terrain or obstacles in the area, providing a safety margin for aircraft flying under
Instrument Flight Rules (IFR).  The significance of MOCA lies in its role during
navigation and in ensuring safe flight over mountainous or uneven terrain. When a pilot
adheres to MOCA, it guarantees that even in the event of equipment failure or navigation
issues, the aircraft will remain safely above obstacles along the specified route.
Furthermore, MOCA also provides reliable navigation signals, as it is correlated with VOR
(VHF Omnidirectional Range) coverage.  In contrast, the other options do not accurately
describe MOCA. The lowest altitude for any flight does not specifically relate to obstacle
clearance or safety. MOCA is particularly applicable to IFR flights, not to VFR (Visual
Flight Rules) conditions, which operate under different criteria. Similarly, the term does
not apply to standard operating altitudes for VOR flights, as VOR altitudes vary based on
navigational requirements and airspace classifications. Therefore, recognizing that
MOCA specifically addresses obstacle clearance helps clarify its

6. What type of line requires corrections due to east/west
variation?
A. Agonic
B. Isogonic
C. True course
D. Magnetic

The type of line that requires corrections due to east/west variation is the isogonic line.
Isogonic lines are used to represent areas on a chart where the magnetic declination (the
angle difference between true north and magnetic north) is the same. This declination
can vary across different geographical locations, leading to the need for adjustments in
navigation when using a magnetic compass.  In practical terms, when pilots or navigators
use a magnetic compass, they must be aware of the magnetic declination in their area,
which is represented by isogonic lines. They adjust their headings accordingly to ensure
accurate navigation.   While the agonic line represents locations where magnetic
declination is zero (there is no east/west variation), and the true course refers to the
actual path over the ground unaffected by magnetic influences, the magnetic line
specifically relates to the direction indicated by the compass which, in turn, is impacted
by isogonic lines referring to the need for correction due to variations in declination.
Thus, isogonic lines are crucial for ensuring pilots can navigate accurately by accounting
for geographic differences in magnetic fields.
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7. What happens when the omnibearing selector (OBS) of a
VOR station is rotated?
A. It adjusts the altitude settings
B. It operates the flight director
C. It moves the course deviation needle
D. It calibrates the radar

When the omnibearing selector (OBS) of a VOR station is rotated, it specifically allows
the pilot to set and select a desired radial or course to or from the VOR station. The OBS
directly influences the operation of the course deviation indicator (CDI), which includes
the course deviation needle. As the OBS is turned, the selected course changes, and the
CDI indicates whether the aircraft is on the desired course, to the left, or to the right of
it. This functionality is essential for navigation, as it helps determine if the aircraft is
tracking correctly toward its intended route. The ability to manipulate the OBS provides
precise control over navigation with respect to the VOR signal being received. Thus, the
movement of the OBS indeed correlates to changes in the reading on the course
deviation needle, guiding pilots in their navigation decisions.

8. Which gyroscopic principle involves the effect seen when
applying a force to a spinning wheel?
A. Momentum
B. Precession
C. Gyroscopic force
D. Imbalance

The correct answer is precession, which is a fundamental gyroscopic principle that
describes the response of a spinning object when torque is applied. When a force is
exerted on the axis of a spinning wheel, instead of toppling in the direction of the force,
the wheel will move at a right angle to the direction of the applied force. This
phenomenon occurs due to the conservation of angular momentum.   In practical terms,
this means that if you try to tilt a spinning gyroscope, it will not simply tilt in the
direction you push; rather, it will begin to rotate around an axis perpendicular to the
direction of that force. This characteristic behavior is crucial in various applications,
including aviation, where it helps maintain stability and control in aircraft.  
Understanding precession allows pilots and engineers to design and operate gyroscopic
instruments effectively, leveraging this principle to enhance navigation and stability in
flight.

11Sample study guide. Visit https://atcbasicsblock3.examzify.com for the full version

SA
M

PLE



9. What are the two types of published RNAV routes?
A. Q and P routes
B. R and S routes
C. Q and T routes
D. A and B routes

The published RNAV (Area Navigation) routes are categorized primarily into two types: Q
routes and T routes. Q routes are designed for high-altitude en route air traffic, typically
used by jet aircraft and found above 24,000 feet in controlled airspace. They are
primarily utilized for airways within the National Airspace System (NAS) that allow for
direct navigation without the need for traditional ground-based navigation aids.  T
routes, on the other hand, are designated for use primarily by lower altitude flights,
generally below 24,000 feet. These routes help facilitate RNAV procedures for general
aviation and smaller aircraft operating at lower altitudes. T routes can provide more
efficient routing and are often used to maximize airspace utilization near busy airports or
to improve the traffic flows.  The other options do not correctly represent the types of
RNAV routes recognized in the current aviation system, as they reference route
designations that are not associated with RNAV. Understanding the distinction between
Q and T routes is essential for air traffic controllers to effectively manage aircraft
movements and ensure safety and efficiency in the air traffic system.

10. Which direction do odd-numbered VOR airways/jet routes
run?
A. East/West
B. North/South
C. North/East
D. South/West

Odd-numbered VOR airways and jet routes are designated to run predominantly in a
North/South direction. This means that these routes are designed to facilitate traffic that
is primarily traveling toward the poles, which is often the case for flights that require
more latitude. By establishing these routes, air traffic control can effectively organize
and manage traffic flow, ensuring that aircraft traveling in similar directions maintain
safe distances from one another.  In air traffic management, the numbering system for
airways and jet routes follows a convention where odd numbers are assigned to routes
that run from the southern latitudes towards the northern latitudes. Conversely,
even-numbered routes typically run in an East/West direction. This systematic approach
aids pilots and air traffic controllers in navigating effectively, improving safety and
efficiency in the airspace system.
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