EASA ATPL(A) - THEORY REVISION

The ATPL Cheat Sheet
061 GeneralNavigation

The facts that actually get tested, stripped to the bone: definitions, key numbers,
formulas, mnemonics and the classic exam traps for each subject. Built for the night
before, the commute, and thelast scroll before you walkinto the exam hall.

061 General Navigation 58 memoryitems

One of 14 subjects; the full setis free at skystudyatpl.com/atpl-cheat-sheet

You arereading the static PDF. The interactive web version of this cheat sheet at skystudyatpl.com/atpl-cheat-sheet
addsalight and dark theme, a quizmode that covers every key value so you can test yourrecall, instant search across
everymemoryitem, and hover ortap explanations for every aviation abbreviation. Like the rest of SkyStudy, itisfreeto use
inthe browserwhile the betais open.

Study aid only. Thisis anindependently authored revision summary, not exam material and not affiliated with EASA orany
CAA.Figuresmarked | VERIFY and allregulatorylimits change overtime and vary by aircraft type, so always confirm
against the current EASAregulations, AMC/GM and your aircraft AFM. No passis guaranteed. Copyright SkyStudy,
skystudyatpl.com. Free to share unmodified.

y §kyStudy



. General Navigation

The Earth, greatcircles, charts and projections, deadreckoning, the compass.

® GREAT CIRCLE VERSUS RHUMB LINE (MERCATOR)

Great circle: shortest, bends poleward

Rhumb line: constant heading, longer

Meridians drawn parallel here; in reality they converge poleward.

Greatcircleis the shortestpath and cuts each meridian ata changing angle; therhumb line holds one heading butislonger.
They coincide only along the equator ora meridian. Convergency = d.long x sin(mean lat); conversion angleis half of it.
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MUST-KNOW DEFINITIONS AND CONCEPTS

Agreatcircle hasits planethroughtheEarth's
centreandis theshortestdistance between
two points on a sphere.

Arhumbline (loxodrome) crosses every
meridian atthe same angle;itisnotthe shortest
route exceptalongthe equator orameridian.

Convergency is theanglebetweentwo
meridians ata given latitude; conversion angle
istheangle betweenthe greatcircleandthe
rhumblinejoining the same two points.

Latitudeis 0to 90N/S; longitudeis 0to 180 E/W
from Greenwich.

1 nautical mile equals 1 minute of arc of latitude;
1 degreeoflatitude equals 60 nm.

1 minute oflongitude equals 1 nmonly atthe
equator, decreasing with cos(latitude).

Departureis the east-west distanceinnm
between two meridians ata given latitude.

Variationis the anglebetween true and
magnetic north (changes slowly, secular
change); deviationis between magneticand
compass north (aircraft-specific, varies with
heading).

IAS to CAS to EAS to TAS: instrument/position,
then compressibility, then density corrections.

Groundspeedis TAS combined with wind; track
isthe actualpath overthe ground.

The triangle of velocities relates the air vector
(headingandTAS), thewind, and the ground
vector (trackand groundspeed).

1-in-60rule: a 1 degreedisplacement
subtends aboutl nmafter 60 nm.

Deadreckoning finds position fromheading,
TAS, wind and time from a known start; a fix
corrects the DR position from external
references.

GMT/UTCis based onthe Greenwich meridian;
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LMTis based onthe observer's own meridian.

Grid navigation uses a fixed grid north instead
of true/magnetic north athigh latitudes where
meridians converge fast.

Isogonals arelines of equal variation; the
agoniclineis zero variation. Magnetic dipis O at
themagnetic equatorand 90 atthe magnetic
poles.

GNSS fixes position by satelliteranging; INS
integrates sensed accelerations fromaknown
startand drifts over time.



KEY NUMBERS, LIMITS AND VALUES

linternationalnautical mile =1852 mexactly,
about 6076 ft.

1 degree of latitude =60 nm; 1 minute of
latitude=1nm.

Meanradius of the Earth about 3440 nm (6371
km) | VERIFY |,

Convergencyis Oatthe equatorand equals the
change oflongitude atthe pole (factor 1 atthe
pole).

The sun moves 15 degrees of longitude per
hour, so 1 degree of longitude =4 minutes of
time.

Lambertstandard parallels are typically at
aboutl/6and5/6 ofthechart'slatitude span
VERIFY ;scaleiscorrectonlyalongthem.

Arhumbline and greatcircle coincide only
along the equator or a meridian.

Mercator scale expands with sec(latitude);itis
correctonlyatthechart's constructionlatitude
(ortheequator).

Polar stereographic charts are conformaland
canshow the pole;astandard Mercator
cannot.

TASrisesroughly 2% above CAS per 1000 ftas
aquickestimate | VERIFY .

A3 degreeglidepathisabout 300 ftpernm(a
rule of thumb: roughly 100 ft per nmforeach
degreeof glideangle) VERIFY .
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FORMULAS AND RELATIONSHIPS

Convergency (deg) = change of longitude
(deg) x sin(mean latitude).

Conversion angle = 1/2 x convergency.

Departure (nm) = change of longitude
(minutes) x cos(latitude).

Difference of latitude (minutes) =
distance in nm along a meridian.

1-in-60 rule: angle (deg) is about
(distance off track / distance run) x
60.

Chart scale (representative fraction) =
chart length / earth distance, same
units.

Mach number = TAS / local speed of sound
(LSS depends on temperature only).

True heading = Magnetic heading +
Variation (East positive, West
negative).

Compass heading = Magnetic heading -
Deviation (East positive, West negative,
from the deviation card).

LMT = GMT + longitude in time (add East,
subtract West).

On a Lambert chart the constant of the
cone n is about sin(standard-parallel
latitude); chart convergency = change of
longitude x n.



MNEMONICS AND MEMORY ITEMS

CADET. Compass, Add East, to getTrue (add
easterly deviation andvariation; subtract
westerly).

Variation West, Magnetic Best (add); Variation
East, Magnetic Least (subtract) for True to
Magnetic.

Error West, Compass Best; Error East,
Compass Leastfor Magneticto Compassvia
deviation.

Longitude East, GMTleast (subtract);
Longitude West, GMTbest (add) for GMT to
LMT.

Conversion angleis always halfthe
convergency: a quick sanity check.

Mercator: straightlineisarhumbline; Lambert;
straightlineisabouta greatcircle.
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COMMON EXAM TRAPS

Do notswap convergency (fullangle) with
conversion angle (half of it).

Departure uses cos(latitude), not sin.

Use the mean latitude for departure,
convergency and conversion angleovera
significantdistance.

1 minute oflongitudeis 1 nmonlyatthe
equator; only 1 minute of latitudeis always 1
nm.

CADET applies Compassto True; thereverse
directionreverses the signlogic.

Variation is geographic (sameforallaircraftata
place); deviationis aircraft-specificand
changeswith heading.

Arhumblineis shortestonly along the equator
orameridian; otherwise the greatcircleis
shorter.

On alLambertchartgreatcirclesareonlynear-
straight, bestbetween the standard parallels.

A Mercator cannotsensibly show or navigate
thepoles.

Correct CAS to EAS (compressibility) before
the density correctionto TAS athigh
speed/altitude.

Donotusethe 2%-per-1000-ftrulefora
precise calculation;use the flightcomputeror
ISAtables.

The agoniclineis zero variation; anisogonalis
anyline of constantvariation.

Compassindications areunreliable through dip
errors near the polesand on headings near
north/south.



EXAM FIGURES FROM THE SKYSTUDY QUESTION BANK

The triangle of velocities: heading/TAS + W/V = track/GS

GIVEN -> FIND

Heading (T) 000°
‘ WIND vector
W7V tblows downwind) TAS 150 kt
a WV
Track (T) 015°
GS 135 kt
Drift 15° stbhd

AIR vector
heading / TAS GROUND vector

drift 15° stbd track / GS

@B air vector: heading + TAS
wind vector: W/V, drawn downwind
@B ground vector: track + GS

Draw the wind downwind

o The three vectors

Air vector (heading and TAS) plus wind vector (the W/V) gives the ground
vector (track and GS). It is one vector sum: two knowns fix the third.

e Drift

The wind vector starts at the head of the air vector and points the way the
air is going: a wind FROM 300° is drawn towards 120°.

o Heading vs track

To make good a desired track you turn the heading into wind by the wind

Drift is the angle between heading and track. A wind from the left gives
correction angle, which equals the drift but is applied the opposite way.

starboard (right) drift, so the aircraft tracks right of its heading.

Heading/TAS plus W/V equals track/GS: the wind vector, drawn downwind from the head of the air vector, closes the triangle and the drift is track minus
heading.
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The 1-in-60 rule: track error and the closing angle

A planned track A -> B

B
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fix WORKED ANSWER

Track error = 60 x off/gone 4°

Closing = 60 x off/to-go 4°

Total alteration 8°
o Track error o Parallel the track
Track error in degrees is 60 times distance off divided by distance gone. Turn by the track error alone and the aircraft flies parallel to the planned
Here 60 times 2 over 30 is 4°, the angle already opened up between track, holding the same 2 NM offset but no longer diverging.
planned and actual track.
e Closing angle Total correction
To arrive at the destination add the closing angle, 60 times off divided by Turn by track error plus closing angle, here 8°, to regain track at B. When
distance to go: 60 times 2 over 30 is another 4°. gone equals to-go, simply double the track error.

Track error equals 60 times distance off over distance gone; add the closing angle, 60 times off over distance to go, to regain track at the destination.

Two of the 369 code-drawn study figures inside the SkyStudy question bank. Try themwith the free demo at
skystudyatpl.com/demo.
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