EASA PPL(A) - THEORY REVISION

The PPL Cheat Sheet
every memoryitem, numberandtrap, all 9 subjects

The facts that actually get testedin the EASA PPL(A) theory exams, strippedto the bone:
definitions, key numbers, formulas, mnemonics and the classic traps for each subject.
Built for the night before, the commute, and the last scroll before you walkinto the exam
hall.

9 subjects 279 memoryitems 5 boxesper subject

Definitions, Numbers, Formulas, Mnemonics, Traps

You are reading the static PDF. Theinteractive web version of this cheat sheet at skystudyatpl.com/ppl-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 or any
CAA.Figuresmarked | VERIFY and allregulatorylimits change overtime andvary by aircraft type, so always confirm
against the current EASA regulations, AMC/GM and your aircraft POH or flight manual. No passis guaranteed. Copyright
SkyStudy, skystudyatpl.com. Free to share unmodified.
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THE 9 SUBJECTS

AirLaw

Chicago Convention, PPL(A) licensing, rules of
the air, VFRminima, airspace, light signals,
altimetry, ATS.

Meteorology

Atmosphere, pressure and altimetry, wind, cloud
and fog, precipitation, airmasses and fronts,
hazards, observations and forecasts.

Principles of Flight

Lift and drag, the stall, high-lift devices, stability
and control,load and manoeuvre limits,
propellers,forcesin flight.

Flight Performance and Planning

Mass and balance, centre of gravity,
performance factors, take-off and landing data,
fuel planning, the navigation plan and the ICAO
flight plan.

Navigation

The Earth and charts, time, direction, magnetism,
projections, dead reckoning, the triangle of
velocities, the 1-in-60rule, radio navigation aids.

Y

HumanPerformance

Physiology, hypoxia, vision, hearing,
disorientation, health,information processing,
decision-making, stress and fatigue.

Communications

RTF phraseology, phonetic alphabet, numbers,
standard words, read-back, call signs, distress
andurgency, VHF propagation.

Operational Procedures

Part-NCO fuel and oxygen, noise abatement, fire
and smoke drills, windshear, wake turbulence,
emergency and precautionarylandings,
contaminated runways.

Aircraft GeneralKnowledge

Airframe and systems, piston engine, fuel and
ignition, propellers, electrics, pitot-static
instruments,compass and gyroscopic
instruments.



. AirLaw

Chicago Convention, PPL(A) licensing, rules of the air, VFR minima, airspace, light signals, altimetry, ATS.

® VFR WEATHER MINIMA (VMC) AT A GLANCE

At or above 10,000 ft AMSL
Visibility 8 km - 1500 m horizontaland 1000 ft vertical from cloud

Below 10,000 ft down to 3000 ft AMSL
Visibility 5 km - 1500 m horizontaland 1000 ft (300 m) vertical from cloud

At or below 3000 ft AMSL (or 1000 ft above terrain), class F/G

Visibility 5km - clear of cloud - in sight of the surface
The lower two bands split at 3000 ft AMSL or 1000 ft above terrain, whicheveris higher

Speed below 10,000 ft AMSL: 250 kt IAS maximum. In class A you cannot fly VFRatall; class Ggivesinformation only.
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MUST-KNOW DEFINITIONS AND CONCEPTS

Annex 13 accidentandincidentinvestigation
exists only to prevent future accidents, never to

The Chicago Convention (1944) created ICAO apportion blame or liability.

and confirms every state has complete and
exclusive sovereignty over the airspace above
its territory.

ICAQO issues 19 Annexes. Theones a PPLshould
know: 1Personnellicensing, 2 Rules of the Air,
3 Meteorology, 7 Nationality and Registration
Marks, 8 Airworthiness, 11 Air Traffic Services,
13 AccidentInvestigation, 14 Aerodromes, 17
Security.

SERA (Standardised European Rules of the Air,
Reg(EU)923/2012)is the EU's version of the
rules oftheairand applies across EASA
member states.

APPL(A)letsyouactasPICorco-pilotonnon-
commercial aeroplane flights with no
remuneration; carrying passengers forreward
isnot permitted.

The Pilot-in-Command has final authority and
isresponsible forthe safety of theaircraftand
everyoneonboard.

Documents carried on board: Certificate of
Registration, Certificate of Airworthiness, radio
licence, insurance, licence and medical, plus
(asrequired)the flight manualand weightand
balance data.

CAVOK: visibility 10 km or more, no cloud below
5000 ft(or the highest minimum sector altitude
if higher)and none of CB or towering cumulus,
andno significantweather.

Controlled airspace(classes Ato E) provides an
ATC service;uncontrolled (F and G) does not.
ClassAisIFRonly.

Transition altitude is set by the state or
aerodrome (fly on QNH below it); transition
levelis calculated and varies with pressure (fly
on1013.25aboveit).

AIP is the primary source of permanent
aeronauticalinformation;a NOTAM carries
time-criticalinformation notknown early
enoughto publishin the AIP.
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KEY NUMBERS, LIMITS AND VALUES

SSRtransponder codes: 7500 unlawful
interference, 7600radio failure, 7700 general
emergency; 7000is the VFR conspicuity codein
Europe.

Emergencyfrequency121.5MHz AnELT alerts
the Cospas-Sarsatsatellites on 406 MHz.

VER cruising levels above 3000 ft AGL:
magnetic track000to 179 flies odd thousands
plus 500 ft; 180 to 359 flies even thousands plus
500 ft.

Minimum heightrule: 1000 ftabove the highest
obstacle within 600 m over congested areas;
elsewhere notwithin 500 ftof any person,
vessel, vehicle or structure.

Rightof way: aircraftin distress first, then
balloons, gliders, airships, aircrafttowing, then
powered aeroplanes.

Converging atthe samelevel: givewayto the
aircraftonyourright. Head-on: both turnright.
Overtaking: the overtaker altersright; the
overtaken keepsits heading.

An aircraft on finalapproach orlanding has
right of way overaircraftin flightoronthe
ground; of twolanding aircraftthelower has
priority.

Runway designators are the magnetic
centreline bearingroundedto thenearest 10
degrees, lastdigitdropped (274 becomes 27).

Light signalsin flight: steady green =cleared to
land; steadyred = give way and keep circling;
flashing green =returntoland;flashingred =
aerodromeunsafe, donotland.

Light signals onthe ground: steady green =

clearedfor take-off; flashing green =cleared to

taxi; steadyred = stop; flashingred =taxiclear
of therunway; flashing white =return to the
starting point.

Alcohol: acommon minimumis 8 hours bottle
to throttle,and abloodlimitaround0.2g/L
VERIFY |.
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PPL(A) minimumagel17;the medicalneededis
aLAPLmedicaloraClass2 VERIFY .

Class 2 medical validityis commonly 60 months
underage 40,24 months ages 40to 50,and 12
months over 50 | VERIFY .

Timein aviationis always UTC.

MNEMONICS AND MEMORY ITEMS

Right of way pecking order Big Gliders Are Truly
Powerful: Balloons, Gliders, Airships, Towing,
Powered (a powered aeroplane gives wayto all
of them).

Squawkladder by severity: 7500 hijack, 7600
commslost, 7700 general emergency.

MAYDAY = Menace(grave andimminent
danger), PAN PAN = Precaution (urgent, notyet
grave). Eachis said threetimes.

VMC vertical clearance below FL100is 1000 ft;
horizontalis 1500 m. Above FL100 addup to 8
kmuvisibility.

QNHreads heightabove sealevel, QFEreads
zeroontheaerodrome (Field).



COMMON EXAM TRAPS

Transition altitude is fixed; transition level
changes with QNH. Do notswap them.

Onconverging tracks the aircraftthat gives
wayis the onewith the other onitsright, not the
faster or first-seenone.

When overtaking, the overtaking aircraft alters
rightandthe overtaken keepsits heading;
students oftenreversethis.

Powered aeroplanes give way to balloons,
glidersandairshipsregardless of relative
position.

CAVOKhas strict thresholds; weatherjustshort
ofthemisnot CAVOK evenifitlooks fine.

Runway numbersround the magnetic bearing,
notthetruebearing; convertfirstif atruevalue
is given.

VFR minima change at 3000 ft AMSL or 1000 ft
aboveterrain, whicheveris higher; do notjust
read thealtitude.

The 7500 code gives no auralwarning atthe
aircraftthatsetit; the three emergency codes
donotallbehavealike.

APPL(A) may notfly forremuneration. Cost

sharingwithintherulesis notthe same as paid
work.
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. Human Performance

Physiology, hypoxia, vision, hearing, disorientation, health, information processing, decision-making, stress
andfatigue.

® TIME OF USEFUL CONSCIOUSNESS WITH ALTITUDE

20,000 ft 30,000 ft 35,000 ft 40,000 ft
about 30 min 1to2min 30to090s 15t020s

Arapid decompressionroughly halves the time above;italso empties thelungs.

Four hypoxia types

Hypoxic (low pressure, altitude) - Anaemic (blood cannot carry oxygen: CO, anaemia)

Stagnant (poorcirculation: high g, cold) - Histotoxic (cells cannot useit: alcohol, drugs)
Night vision starts to degrade from about 5000 ft.

Hyperventilation mimics hypoxia (tingling, dizziness); treatitby slowing the breathing. When in doubtataltitude, assume
hypoxia and use oxygen.
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MUST-KNOW DEFINITIONS AND CONCEPTS

Hypoxiais alack of oxygen to the tissues. The
altitude form (hypoxic hypoxia) comes fromthe
falling partial pressure of oxygen with height.

Time of useful consciousness (TUC) is the time
froman oxygen supply cutto the pointwhere
you cannolongertake corrective action.

Hyperventilationis over-breathing that blows
off carbon dioxide, causing tingling, dizziness

and anxiety; its symptoms overlap with hypoxia.

Carbonmonoxide binds to haemoglobin far
morereadilythan oxygen; a cracked exhaust
heater muffis the classic cabin source.

Conesinthefovea give day, colour and detail
vision; rods off-centre give nightvision butno
colour; lookslightly off-centre atnight.

Spatialdisorientationis a false sense of
attitude, position or motion frommisleading
sensory cues, mostly fromthebalance organs
oftheinnerear.

The empty-field myopia and other visual
limitations mean a clear sky can hide traffic; a
systematiclookoutscanis essential.

Situationalawarenessis an accurate mental
picture of the aircraft, its stateandits
environment, and aforecast of whathappens
next.

The errorchainis the sequence of smallerrors
andevents that, unbroken, leadsto an
accident; breaking anylink preventsit.

Stressisthebody'sresponseto demand;
short-termarousal can help performance, but
toomuch or chronic stress degradesiit (the
arousal-performance curve).
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KEY NUMBERS, LIMITS AND VALUES

Airisabout21% oxygenand 78% nitrogen,
constantwith altitude;itis the falling pressure
with height thatstarvesyou, notachangein
miX.

TUC: 20,000 ftabout 30 min, 30,000 ft1to 2
min, 35,000 ft30to 90s,40,000ft15t020s. A
rapid decompressionroughly halves these.

Darkadaptation takes about 30 minutes for the
rods; a brightlightresetsit, so protectnight
vision.

Alcoholclears ataboutoneunitperhourand
cannotbespedup; 8hoursbottleto throttleis
aminimum, notatarget.

Blood donation: wait about 24 hours before
flying; after scuba diving, atleast12 hours (no-
stop dive) or 24 hours if decompression stops
were needed.

Thethree semicircular canals sense angular
(rotational) acceleration; the otoliths sense
linear acceleration and gravity.

Theleansis the mostcommon disorientation
illusion: a slowrollgoesunnoticed, sowings-
level feels like a bank.

Trusttheinstruments, notthe seat:incloud orat
night the instruments override conflicting
bodily sensations.



MNEMONICS AND MEMORY ITEMS

Hypoxia types HASH: Hypoxic, Anaemic,
Stagnant, Histotoxic.

The IMSAFE self-check: lliness, Medication,
Stress, Alcohol, Fatigue, Emotion (or Eating).

Hazardous attitudes and antidotes: Anti-
authority (follow therules), Impulsivity (think
first), Invulnerability (it can happen to me),
Macho (taking chancesis foolish), Resignation
(Ican make a difference).

Aviate, Navigate, Communicate: fly the aircraft
first, then workoutwhereyou are, then talk.

Ear pressure clears easily on the climb but
needs active clearing onthe descent; a head
cold makes this painful.
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COMMON EXAM TRAPS

Hypoxia has no reliable warning; euphoria and
goodfeeling are symptoms, notsafety. Use
oxygen beforejudgementfails.

Do notconfuse hyperventilation with hypoxia;
the fixis opposite (slow the breathing versus
addoxygen), butataltitude treat for hypoxia
first.

Carbon monoxideis colourless and odourless;
aheadachewiththecabinheateronisa
warning, so shutofftheheatandventilate.

Rods, notcones, do thenightwork, andthe
foveais night-blind; staring straightat a faint
lightat night makesitvanish.

Theinner ear cannottell a coordinated turn
fromlevelflight; withoutvisualreferenceitlies.
Believe theinstruments.

Fatigue degrades performancelikealcohol;a
microsleep can occur withoutyou noticing the

gap.

Do notflysoon after scubadiving; nitrogen can
come outof solution as pressurefallsand
cause decompression sickness.
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. Meteorology

Atmosphere, pressure and altimetry, wind, cloud and fog, precipitation, airmasses and fronts, hazards,
observations andforecasts.

® ISA AND KEY MET VALUES

Sealevel ISA Lapse rate Tropopause
1013.25hPa-15C about2 Cperl000 ft 36,090 ft- minus 56.5C
Pressure

Nearsealevelabout 30 ft perhPa- sea-level density 1.225 kg percubic metre

Fog needs

Radiationfog: clearsky, light wind (about 2 to 8 kt), moist air, cooling ovemight
Advectionfog: moist airmoving overa colder surface (heeds no cooling of its own)

High to low, look out below. Flying into lower pressure or colder-than-ISA air makes the altimeter over-read, so your true
heightislowerthanindicated.
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MUST-KNOW DEFINITIONS AND CONCEPTS

ThelSA (International Standard Atmosphere) is
areference:1013.25hPaand 15 Catsealevel,
falling about 2 Cper 1000 ft to the tropopause.

Relative humidity is how close the airis to
saturation;itreaches 100% at the dew point,
when condensation (cloud, fog, dew)forms.

Stability describes whether a displaced parcel
returns (stable, layer cloud, smooth) or keeps
rising (unstable, heap cloud, showers,
turbulence).

Atemperatureinversionis warmer airabove
colder air;itisvery stable, trapshazeand
moisture, and caps convection.

Coriolis deflects moving air to therightin the
northern hemisphere; with the pressure-
gradientforceit gives the geostrophic wind
flowing along theisobars.

Awarmfronthas a shallow slope, wide layered
cloudandsteadyrain ahead; a cold frontis
steep with convective cloud, showersanda
narrow violentband.

Anocclusionforms when the faster cold front
catchesthewarmfrontandlifts the warmair off
the surface.

Advection fog forms when moist air moves
over a colder surface; radiationfog forms
overnightunder clear skies and light wind.

Athunderstormneeds unstable air, high
humidity and a trigger to liftit; its worst stageis
the mature stage, with updraughts and
downdraughtstogether.

AMETARis an actualweatherreportforan
aerodrome;a TAFis aforecastforaperiod;a
SIGMET warns of en-route hazards.
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KEY NUMBERS, LIMITS AND VALUES

ISAsealevel:1013.25hPa, 15 C, density 1.225
kg per cubic metre; lapserateabout2 Cper
1000ft(1.98)to thetropopause.

TropopauseinISA: 36,090 ft(about 11l km)at
minus 56.5C; aboveitthetemperatureis
roughly constant.

Pressurefalls aboutl1 hPaper 30 ftnearsea
level (theratio changes with altitude).

Dryaircools atabout 3 Cper1000 ftwhen lifted
(DALR); saturated aircoolsataboutl.5 Cper
1000 ft(SALR).

Cloud base estimate: spread (temperature
minus dew point) divided by 2.5, times 1000 ft
gives the approximate convective cloud base.

Cloudbybase height: low to about 6500 ft,
mediumabout 6500 to 20,000 ft, high above
about 20,000 ft (ice crystal cirrus).

Radiation fogneeds a clear sky, moistairand a
lightwind of about 2 to 8 kt; calm air makes
dew, strong wind makes low stratus.

Thunderstormavoidance: stay atleast10nm
fromacell;eachcelllasts about20to 30
minutes.

Freezing (airframeicing)riskis greatestin cloud
and precipitation between 0 Cand aboutminus
15C, worstnearO0tominus 10C.

FORMULAS AND RELATIONSHIPS

Cloud base (ft) is approximately
(temperature minus dew point) divided by
2.5, times 1000 for convective cloud.

Approximate freezing level: surface
temperature divided by 2, times 1000 ft
above the surface (ISA-based rule of
thumb) .



MNEMONICS AND MEMORY ITEMS

Buys Ballot(northern hemisphere): stand back
tothewind andlow pressureis onyourleft.

Wind backs with heightas you descendinto the
friction layer and veers with heightas you climb
outofit(northern hemisphere).

Coldfrontcloudis heap (cumulus, showers);
warmfrontcloudislayer(stratus, steadyrain).

Stable = Smooth and Stratus; Unstable =
Upsurging cumulus with showers and
turbulence.

Haloroundthe sun ormoon (cirrostratus) often
means a warm front and rain within abouta
day.

COMMON EXAM TRAPS

High tolow (pressure or temperature), look out
below: the altimeter over-reads, so your true
heightislowerthan shown.

Windis namedbywhereitcomes from; a wind
arrow on a chartpointsthewaythe airis going.

Radiation fogneeds alightwind; calmgives
dew andastrongwind gives stratus, notfog.

Acoldfrontis steeperand moreviolentthana
warm frontbutpasses quickly; donottreatthe
two the same.

Carburettoricing can formin positive
temperatures with high humidity;itisnotjusta
sub-zerohazard.

The maturethunderstormstage, notthe
towering build-up, has theworstturbulence,
hailand windshear.

QNH setfromadistantstation can bebadly

wrongin mountainous or fast-changing
pressure;usealocal settingwhenyou can.
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. Communications

RTF phraseology, phonetic alphabet, numbers, standard words, read-back, call signs, distress and urgency,
VHF propagation.

® TRANSPONDER CODES AND EMERGENCY CALLS

7500 7600 7700 7000
unlawfulinterference radio failure generalemergency VFR conspicuity
MAYDAY (distress) PAN PAN (urgency)
Grave and imminent danger, Asafety concernthat does
immediate assistance needed. not need immediate help.
Spokenthree times,on121.5MHz Spokenthree times.
orthe frequencyinuse. Ranks below distress.
Absolute priority. PAN PAN MEDICAL adds the condition.

Numbers that trap: three is TREE, five is FIFE, nine is NINER, decimalis DAY -SEE-MAL. Read everyread-backbackwith
your call sign.
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MUST-KNOW DEFINITIONS AND CONCEPTS

Distress (MAYDAY) means grave and imminent
dangerrequiringimmediate assistance;
urgency (PAN PAN) is a safety concern that
does notneedimmediate help.

Aread-backisrepeating a clearanceso the
controllercan confirmyouhearditcorrectly;
certainitems are always read backin full.

ROGER means|havereceivedyourlast
transmission (receiptonly, notagreementor
compliance); WILCO means |havereceived
and willcomply.

AFFIRMisyes and NEGATIVEis no; STAND BY
means wait and lwill callyou; SAY AGAIN asks
the other stationtorepeat.

A callsignidentifies a station; on firstcontact
with each new unityou usethe full call sign, and
only ATC mayintroduce an abbreviation.

SimplexVHF uses one frequency alternately
(youcannottransmitandreceive atonce);itis
thenormalair-ground mode.

Thereadability scaleruns 1 (unreadable)to 5
(perfectlyreadable), requested with aradio
check.

VHF is line-of-sight: range grows with height
andislimited by terrain, notby curvature alone.
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KEY NUMBERS, LIMITS AND VALUES

Emergencyfrequency121.5MHz, monitored
fordistressandurgency;useitorthefrequency
alreadyinuse.

The aviation VHF bandis 118.000t0 136.975
MHz, with 8.33 kHzchannel spacing now
standard.

The108.000to0 117.975 MHzband below itis for
navigation aids, notvoice (a classic trap).

Distressandurgency calls are each spoken
three times (MAYDAY MAYDAY MAYDAY, or PAN
PAN PAN PAN PAN PAN).

Numberwords: 3TREE, 4 FOW-er, 5 FIFE, 9
NIN-er, decimal DAY-SEE-MAL, hundred
HUN-dred, thousand TOU-SAND.

Afive-characterregistration abbreviates to the
firstcharacter plus thelasttwo (G-ABCD
becomes Golf Charlie Delta), and only after ATC
usesit.

Speakatabout100words per minute, ata
steadyrateandvolume;press the transmit
switch, pause, then speak.

FORMULAS AND RELATIONSHIPS

Approximate VHF line-of-sight range (nm)
is about 1.23 times the square root of
the height in feet (rule of thumb;
verify the constant used in your bank).



MNEMONICS AND MEMORY ITEMS

Distress beforeurgency: MAYDAY beats PAN
PAN, whicheverwas called first.

Alfa, Bravo, Charlie....: spellnames,
registrations, abbreviations and anything that
couldbemisheard, never the standard words.

Read backrunway, altimeter, SSR code, level
and heading/speedinstructions, and any
clearanceto enter, cross, land, take off or hold
short.

Nature of the distress comes early in a MAYDAY
call, rightafter the call sign, beforeintentions.

Endeveryread-backwith your callsign;
ROGER andWILCO neverreplacearequired
read-back.

COMMON EXAM TRAPS

ROGERisreceiptonly. [t doesnotmeanyes
anditdoesnotmeanyouwillcomply;use
WILCO forcompliance and AFFIRMfor yes.

Numbers are spoken digitby digit for headings,
levels, squawk and call signs (heading 080is
ZE-RO AITZE-RO).

Theregistration abbreviation keeps the first
letterand thelasttwo, buta type-plus-
registration calldrops the nationality prefix; the
tworules differ.

The1l08to 118 MHzbandis navigation, not
voice; donotexpecttotalkonit.

Minimumfuelis advisory only. A fuel state
needing priority is PAN PAN; only fueltoo low to
reach any suitable aerodromeis MAYDAY.

121.5MHzisnotthe automatic firstchoice; call
onthefrequencyinuse firstunless thatbrings
no answer.

SayDAY-SEE-MAL, notthe plainword decimal,
andkeepitconsistent.
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. Principles of Flight

Liftand drag, the stall, high-lift devices, stability and control, load and manoeuvre limits, propellers, forcesin
flight.

® THE FOUR FORCES AND THE LIFT EQUATION

LIFT (up)

THRUST STEADY LEVELFLIGHT DRAG

Lift =Weight, Thrust =Drag

Lift = 0.5 x air density x speed squared x wing area x CL
Double the speed, fourtimesthe lift. CL rises with angle of attack up to the stallingangle.

The wing stalls at a fixed angle of attack (about 16 degrees), not a fixed speed. Stall speed rises with weight, bankand
load factor.
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MUST-KNOW DEFINITIONS AND CONCEPTS

Liftacts perpendicularto therelative airflow;
dragacts paralleltoit; weightacts down
through the centre of gravity; thrustacts
forward.

Angle of attack is the angle between the chord
lineandtherelative airflow; liftrises with itup to
the critical (stalling) angle.

The stallhappens when the airflow separates at
thecriticalangle of attack;itisanangle, nota
speed, soyou can stallatany speed or attitude.

Parasitedragrises with the square of speed;
induced drag (fromlift and wingtip vortices)
falls as speedrises;totaldragisleastatVmd.

Load factorislift divided by weight, expressed
ing;inalevelturnitriseswithbankangleand
increases the stall speed.

Static stability is the initial tendency toreturn to
trimmed flight after a disturbance; dynamic
stability describes how the following oscillation
behaves.

Adverseyaw is theyaw awayfromaturn
causedbythedown-goingaileron's extradrag;
therudderand design features counterit.

Ground effectis thereductionininduced drag
near the surface (within about onewingspan); it
canletanoverloaded aircraftlift off then sink.

A fixed-pitch propelleris efficientatone
speed; a constant-speed propellervaries
blade pitchtoholdasetRPMacross the flight
envelope.
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KEY NUMBERS, LIMITS AND VALUES

Thecriticalangle of attackis about 16 degrees
foratypicallight-aircraftwing; beyonditthe
wing stalls whatever the speed.

Stall speedrises with the squarerootof the
load factor: at 60 degrees of banktheload

factoris 2gandthestallspeedisaboutl.4

times the wings-levelvalue.

Level-turnload factor: 30 degrees of bank
aboutl.15g, 45 degrees aboutl.4g, 60
degrees 2g.

Flaps lower the stallspeed and steepen the
descent;the first stage adds mostly lift, later
stages add mostly drag.

Arate-oneturnis 3degrees persecond (360
degreesin2minutes); thebankneededis
roughly the TAS in knots divided by 10, plus 7.

Induced dragdominates atlow speed, parasite
drag athighspeed; theyareequalatVmd, the
minimum-drag speed.

Washout(lessincidence atthe tip) makes the
rootstall first, keeping the ailerons effective
and giving agentlenosedrop.

FORMULAS AND RELATIONSHIPS

Lift = 0.5 x air density x speed squared
x wing area x lift coefficient (CL); the
same form gives drag with the drag
coefficient (CD).

Load factor in a level turn = 1 divided
by the cosine of the bank angle (60
degrees gives 2g).

Stall speed in a turn = wings-level
stall speed times the square root of the
load factor.



MNEMONICS AND MEMORY ITEMS

Lift, Weight, Thrust, Drag: the four forces;in
steady straight flightopposite pairs balance.

Stallisanangle, nota speed: samecritical
angle of attackevery time.

Speedsquaredin theliftequation: double the
speedandyou quadruple thelift.

Induceddragis the price ofliftandrules atlow
speed; parasitedragis the price of shape and
rules athigh speed.

Bankand pulland the stall speed climbs with
thesquarerootoftheg.

COMMON EXAM TRAPS

You can stallatany speed and attitude: itis the
criticalangle of attack that matters, not the
airspeedindicator.

Inaturnthestallspeedrises;alevel 60-degree
bankstalls about40% faster than wings level.

The firststage of flap gives liftforlittle drag;
deploying full flap for take-offis usually wrong.

Induced dragrises as speed falls, so the back
ofthedragcurveis where slow flightbites;
more poweris neededto go slower.

Ground effectcanletyou liftoff below a safe
flying speed then settle back; donotforceit
off.

Moving the centre of gravity aftreduces
stability andlowers the stall speed slightly but
makesrecovery harder; forward CGis more
stable.

A spin needs stall plus yaw; picking up awing

with aileron atthe stallcan aggravateit, souse
rudder to stay coordinated.
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. Operational Procedures

Part-NCO fueland oxygen, noise abatement, fire and smoke drills, windshear, wake turbulence, emergency
and precautionary landings, contaminated runways.

® FUEL AND OXYGEN MINIMUMS (PART-NCO)

Final reserve fuel (VFR)

Day: fuelto fly 30 minutes at holding speed, 1500 ft above the destination

Night or other conditions: 45 minutes
Plus taxi, trip, contingency and alternate fuel ontop

Supplemental oxygen (crew)
Above 13,000 ft cabin altitude: continuously

Between 10,000 and 13,000 ft: for any period over 30 minutes
Passengers must be supplied above 13,000 ft (verify current Part-NCO text)

Every in-flight fire drill starves the fuel first. Turn cabin heatoffin a fire:itroutes air over an exhaustshroud a fire can
breach.

y SkyStudy

—— PPL THEORY PREP



MUST-KNOW DEFINITIONS AND CONCEPTS

Finalreserve fuelis the untouchable minimum
you mustplantolandwith; fordayVFRitis 30
minutes atholding speed, 1500 ftabove the
destination.

A precautionary landingis a plannedlanding
whileyou stillhave controland options
(weather, fuel, doubt); an emergency landing is
forced by afailure now.

Wake turbulenceis the pair of counter-rotating
tip vortices behind an aircraft;itis strongest
when the generatoris heavy, clean and slow.

Windshearis a sudden change of wind speed
ordirection; a microburstis anintense
downdraughtthatspreads out, givinga
headwind then a tailwind.

A contaminated runway has more than 25% of
theused area covered by morethan 3mm of
water, slush, snow orice; braking and steering
aredegraded.

Noise abatementprocedures shapethe
departureand approachtoreduce ground
noise, butthe commander may override them
forsafety.

Ditchingis a forced or precautionarylanding on
water; briefand prepare the cabin, and unlatch
adoorbeforeimpactsoitcannotjamshut.

Carburettoricing can occurinhumid air at
positive temperatures; apply full carburettor
heatearly, expecting a briefrough-runningrise
thenrecovery.
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KEY NUMBERS, LIMITS AND VALUES

Day VFR finalreserve: 30 minutes; night VFR or
other conditions: 45 minutes (Part-NCO
NCO.OP.125, verify current text).

Oxygen forcrew: above 13,000 ft
continuously; between 10,000 and 13,000 ft
forany period over 30 minutes (NCO.OP.190,
verify).

Wake turbulence: wait about 2 to 3 minutes
behind a heavier aircraft; take off beforeits
rotation pointandland beyondits touchdown
point.

Stayatleast1000 ftbelow and avoid the area
behind and below a heavier aircraft, where the
vortices sinkand drift downwind.

Fireclassletters(as testedinthe bank): Asolids,
B flammableliquids, C electrical, D metals.

Arejected take-off deceleratesonthe
stopway (load-bearing); the clearway need
only be obstacle-free.

MNEMONICS AND MEMORY ITEMS

In-flight fire drill order starves the fuel: fueland
mixture off, then master andignition, cabin heat
off,land as soon as possible.

Windshear escape: firewall the power, pitch to
the escape attitude, keep the configuration,
respect the stallwarning, donotchasethe
speed.

Wake turbulence: rotate before, land beyond,
and stay abovethe heavyaircraft's flight path.

Contaminatedrunway = more than 3 mmdeep
onmore than a quarter of the surface; wetis
soaked butnotthatdeep.

Smoke drill: oxygen and goggles first, then
communicate, isolatethe source, removethe
smoke, land.



COMMON EXAM TRAPS

Finalreserve fuelis untouchable; planning to
arrive with exactly thereserveleaves nothing
forahold ordiversion.

Wake turbulence sinks and drifts, so the danger
is behind and below; take off before, andland
beyond, theheavy aircraft'srunway point.

Ina microburstyou firstgeta performance-
increasing headwind that can maskthe danger,
then a sudden tailwind; do notrelaxon the early
gain.

Turn cabin heatoffin an engine orinduction
fire;itcan carry fumes or flameinto the cockpit.

Awetrunwayis nota contaminated runway; the
contaminated definition needs both the depth
(3mm) andthe coverage (25%,).

Carburettoricing bites at positive
temperaturesin humid air; use carb heatbefore
itbecomes severe, not after.

Never descend below your finalreserve to save

time; a precautionarylanding beats a fuel
emergency.
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. Flight Performance and Planning

Mass andbalance, centre of gravity, performance factors, take-off andlanding data, fuel planning, the
navigation planandthe ICAO flight plan.

® MASS BUILD-UP AND THE CG RULE

Basic empty mass +crew, payload + usable fuel
aircraft + unusable fuel + oils =dryoperating /zero fuel mass =take-off mass (below MTOM)

Moment = mass x arm
CG =totalmoment divided by totalmass (the mass-weighted average arm)

Longer take-off and landing when
heavier- higher- hotter- tailwind - upslope - soft orcontaminated surface
Density altitude rises with height, temperature and humidity, and cuts performance.

Neveraverage the arms. CGis total moment over total mass; fuel burn walks the CGalong theloading line as fuel (ahead of
orbehind the CG)isused.
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MUST-KNOW DEFINITIONS AND CONCEPTS

Basic empty massis the aircraft with unusable
fueland full operating fluids; add crew and
payloadforthe dry operating and zero fuel
masses, thenusable fuel for take-off mass.

The centre of gravity (CG)is the pointthrough
which weightacts;itmust stay within the
forward and aft limits for the whole flight.

A momentis mass times arm (the horizontal
distance fromthe datum); the CGis the total
momentdivided by the totalmass.

The forward CG limitis set by controlauthority
(elevator power to flare andrecover); the aft
limitis set by stability.

Density altitude is pressure altitude corrected
fortemperature; high, hotand humid
conditionsraiseitand degrade take-off, climb
andlanding.

TODR/LDR are therequired take-offand
landing distances fromthe flight manualfor the
conditions; apply therequired safety factors.

Anavigationplan(orlog)lists tracks, headings,
distances, times andfuel for eachleg; the ICAO
flightplanis the form filed with ATS.

Contingency fuel covers unforeseen factors;
finalreserveis the untouchable minimumyou
plantolandwith.
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KEY NUMBERS, LIMITS AND VALUES

Performanceis worse when heavier, higher,
hotter, with a tailwind, on anupslope, oron a
softorcontaminated surface.

Windrule of thumb for planning: allow only
about50% of areported headwind and atleast
150% of areported tailwind.

Arough density-altitude effect: performance
fallsroughly 1% per 1000 ft of density altitude
foralightpistonaircraft | VERIFY .

Take-offandlanding distances grow rapidly
with mass; a smalloverload gives alarger-
than-proportionaldistanceincrease.

Standard passenger and baggage masses
may be used where the flightmanualandrules
allow; otherwise use actualweighed masses.

ThelCAO flightplanitem 15 carries cruising
speed, levelandroute;ltem19is
supplementary (endurance, persons on board,
emergency equipment).

AVGAS weighs about0.72 kg per litre; multiply
litres by the density to converta fuelvolumetoa
mass forloading.

FORMULAS AND RELATIONSHIPS

Moment = mass x arm. Sum the moments and
masses, then CG = total moment divided
by total mass.

CG shift when a load is moved = (mass
moved x distance moved) divided by total
mass (the CG moves the same way as the
load).

Fuel mass = volume x density (about 0.72
kg per litre for AVGAS).



MNEMONICS AND MEMORY ITEMS

Performancekillers: Heavy, High, Hot, Humid
and a tailwind alllengthen the run.

Empty, then payload, then fuel: basic empty
mass to zero fuel mass to take-off mass, each
below its limit.

Moment = mass xarm; CG = totalmomentover
totalmass. Neveraveragethearms.

Forward CG = firmand stable, heavy on the
controls; aft CG =lightand unstable, hard to
recover.

ltem 15route, Item 19 the survival details
(endurance, souls onboard, equipment).

COMMON EXAM TRAPS

Do notaveragethearmsto findthe CG;use
totalmoment overtotalmass, oranose-heavy
answer willlookbalanced.

Asfuelburnsthe CGmoves;aloadlegal at
take-off can go out of limits later, so check
take-off, landingandzero-fuel points.

Density altitude, notindicated altitude, drives
performance;acoolsea-level airfield onahot
day can perform like amountain strip.

Applyonly halfaheadwind and1.5times a
tailwind when planning distances; using the full
reported windis optimistic.

A smalloverload gives a disproportionately
longer take-off and a higher stall speed; weight
isneveraroundingerror.

Standard masses are only allowed where the
rules permit; whenin doubtuse actual weighed

masses.

Convert fuel volume to mass before addingit to
theload sheet; litres are notkilograms.
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. Aircraft GeneralKnowledge

Airframe and systems, piston engine, fuelandignition, propellers, electrics, pitot-staticinstruments, compass
and gyroscopicinstruments.

® THE FOUR-STROKE CYCLE

1. INDUCTION 2. COMPRESSION 3. POWER 4. EXHAUST

inlet open, pistondown valves shut, pistonup spark, gas expands exhaust open, pistonup

Only the power stroke drives the crankshaft; the flywheel carries it through the other three.

Dualmagnetos: two sparkplugs per cylinder, each fed by anindependent, engine-driven magneto.

Compass errors: turning UNOS (Undershoot North, Overshoot South) and acceleration ANDS (Accelerate North,
Decelerate South)in the northern hemisphere.
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MUST-KNOW DEFINITIONS AND CONCEPTS

The four-stroke cycleisinduction,
compression, power, exhaust; only the power
stroke drives the crankshaft, and the flywheel
carriesitthrough therest.

Detonationis uncontrolled explosive burning
(fromlow-grade fuel, high temperature or
over-lean mixture); pre-ignitionis ignition
beforethe spark. Bothdamagetheengine.

Carburettoricing forms as fuel vaporises and
pressuredropsintheventuri, cooling the air
below freezing even ona warmhumid day; carb
heatclearsit.

The mixture controlsets the fuel-to-airratio; at
altitude the air thins, so youlean the mixture to
keepitcorrect.

A dualmagneto ignition gives two independent
sparks per cylinder forredundancyand amore
complete burn; magnetos are self-powered,
driven by the engine.

The pitot-static systemfeeds the ASI(pitotand
static), the altimeterand the VSi(static only).

A gyroscope hasrigidityin spaceand
precession;itdrives the attitude indicator, the
headingindicatorandtheturn coordinator.

The direct-reading magnetic compass seeks
magnetic north but suffers dip and turning and
acceleration errors near the magnetic poles.
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KEY NUMBERS, LIMITS AND VALUES

AVGAS 100LLis dyedblue; the newer UL91is for
suitable engines. Always checkfuel colourand
drain forwater and sediment before flight.

The ASlreads|AS; corrected forinstrumentand
positionerroritis CAS, and corrected for
density itis TAS, which exceeds IAS with
altitude.

Static blockage: the altimeter freezes, the VS|
reads zero, and the ASlunder-readsinaclimb;
use alternate static if fitted.

Pitotblockage (with the drain blocked): the ASI
behaves like an altimeter, over-readingina
climb andunder-readingin a descent.

Compassturning erroris greatestnear north
and south andzero neareastand west;itgrows
with latitude.

Atypicallight-aircraft electrical systemis 14V
(12Vbattery)or28V(24V battery), withan
alternator or generatorand a battery.

Magneto check: asmallRPMdrop on each
magnetois normal; no drop may mean alive
(hot)magneto, andalargedrop orrough
running means a fault.

FORMULAS AND RELATIONSHIPS

Indicated to true airspeed: IAS to CAS
(instrument and position error), CAS to
TAS (density); TAS exceeds IAS with
altitude.

Ohm's law: Voltage = Current x
Resistance for the aircraft's DC
circuits.



MNEMONICS AND MEMORY ITEMS

Four-stroke Suck, Squeeze, Bang, Blow:
induction, compression, power, exhaust.

Compass turning UNOS: UndershootNorth,
Overshoot South (northern hemisphere).

Compass acceleration ANDS: Accelerate
North, Decelerate South (on east/west
headings).

Pitotfeeds the ASlonly; static feeds all three
(ASI, altimeter, VSI).

Magneto checkdropis normal; a zero drop
means a hotmagneto, treatthe prop aslive.

COMMON EXAM TRAPS

Carburettoricing can form at positive
temperaturesin humid air; the firstsignina
fixed-pitchengineis a gradualRPMloss.

A static blockage freezes the altimeter and
zeroes the VSI; a pitot blockage makes the AS|
actlike an altimeter. Know whichinstrument
fails.

TAS is greater than |AS ataltitude; do notread
the airspeedindicatorasyour true speedfor
navigation.

The compassis only steadyin straight, level,
unaccelerated flight; turn oraccelerateandit
lies (UNOS and ANDS).

Treatevery propeller aslive: amagneto canfire
even with the master off, so neverhand-swing
orstandinthearc.

Over-leaning causes high temperatures and
detonation; enrich the mixture for high power
settings and climbs.

The headingindicatoris notnorth-seeking;

realignittothe compassregularly forits
apparentwander.
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. Navigation

The Earthand charts, time, direction, magnetism, projections, deadreckoning, the triangle of velocities, the 1-
in-60rule, radio navigation aids.

® DIRECTION LADDER: TRUE TO COMPASS (CDMVT)

TRUE + MAGNETIC + COMPASS STEER

from the chart applyvariation apply deviation thisheading

Variation West, Magnetic Best (add West)
Variation East, Magnetic Least (subtract East). Same rule for deviation.

1-in-60: 1 degree off after 60 nm =1 nm off track. Drift =trackminus heading.

1 minute of latitude = 1 nautical mile. A greatcircleis the shortest path; arhumb line crosses every meridian at the same
angle andis a straightline on a Mercator chart.
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MUST-KNOW DEFINITIONS AND CONCEPTS

Agreatcircleis the shortestdistance between
two points onthe Earth; arhumbline crosses
every meridian ataconstantangleandlooks
straighton aMercator chart.

Latitudeis measured north or south of the
equator, longitude eastor west of the
Greenwich meridian; one minute of latitude s
onenauticalmile.

Variationis the angle between true and
magnetic north; deviationis the compass error
fromtheaircraft's own magnetism.

UTCis theworld time standard;localmean time
(LMT) changes with longitude at4 minutes per
degree.

A Mercator chartis a cylindrical projection:
rhumb lines are straight, scale grows with
latitude; a Lambertconic chartkeeps great
circles nearly straightand scale nearly
constant.

Deadreckoning predicts position from
heading, airspeed, wind and time; the triangle
ofvelocities combines the airvectorandthe
wind to give the ground vector.

Driftis the angle between headingandtrack
causedbywind; the wind correction angle
(WCA)is appliedintowind to hold the desired
track.

The l-in-60rulesays al-degreeerrorover 60
nm puts you about 1l nmofftrack;itconverts
across-trackdistanceintoanangleto correct.

Isogonals arelines of equalvariationona chart;
variation changes slowly year to year (annual
change).
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KEY NUMBERS, LIMITS AND VALUES

1 minute of latitude = 1 nautical mile; 1 degree
oflatitude=60nm.1nmisaboutl.85kmand
about 6076 ft.

Time andlongitude: the Earth turns 15 degrees
perhour, so 1degree = 4 minutes of time; the
sun moves west, so eastis aheadin time.

The triangle of velocities: air vector (heading
and TAS) plus wind vector gives the ground
vector (trackand groundspeed); a headwind
makes groundspeed lessthan TAS.

Drift = track minus heading. A wind fromthe left
givesright(starboard) drift, so the tracklies
rightof the heading.

1-in-60rule: trackerrorin degrees =60 times
(distance off track divided by distance gone);
toregaintrackaddtheclosingangle.

Compassdipiszero atthe magnetic equator
and 90 degrees atthe magnetic poles; thedip
drivestheturningand acceleration errors.

VHF navigation aids (VOR, DME) are line-of-
sight;rangeincreases with height. DMEreads
slantrange, soitover-reads closeandhigh,
andreads heightwhen overhead.

GNSS (GPS) needs atleast4 satellitesfora 3D
fix; RAIMintegrity monitoring needs 5, and
needs 6 to detectand exclude a faulty satellite.



FORMULAS AND RELATIONSHIPS

Speed, distance, time: distance = speed
x time; time = distance divided by
speed; speed = distance divided by time.

Track error (degrees) = 60 x (distance
off track divided by distance gone);
total correction = track error + closing
angle.

Drift = track minus heading; wind
correction angle is applied the opposite
way to hold the desired track.

True to compass (CDMVT): apply variation
(True to Magnetic) then deviation
(Magnetic to Compass); Variation West,
Magnetic Best.

MNEMONICS AND MEMORY ITEMS

Variation West, Magnetic Best; Variation East,
Magnetic Least. The sameruleruns for
deviation.

CDMVT: Compass, Deviation, Magnetic,
Variation, True: theladder to convertbetween
them.

1 minute of latitude is 1 nautical mile: the built-in
scaleoneverychart'slatitude edge.

Time andlongitude: the sunrisesin the east, so
places eastareaheadinlocaltime. Add 4
minutes perdegree of longitude east of
Greenwich, subtractgoing west.

Driftis track minus heading; the wind blows you
off,andyouturnintoitbythesameangle
(WCA).
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COMMON EXAM TRAPS

Measure a distance against the latitude scale,
notthelongitude scale; onlylatitude minutes
equalnautical miles.

Variation West, Magnetic Best: add westerly
variation going fromtrue to magnetic; reverseit
goingthe otherway.

Thewindvectoris drawn downwind (the way
theairis going), while awindisnamed by where
itcomes from.

DMEreads slantrange, not grounddistance;
overhead abeaconitreadsyourheightin
nautical miles, neverzero.

On aMercator chartthe scale grows with
latitude; measure distance at the latitude of
your leg, notatthe equator.

Driftis track minus heading; getting the sign
wrong sends the correctionthewrongway.

Agreatcircleis shortestbutchanges direction
constantly;arhumbline holds a constant
heading butislonger, exceptalongameridian
ortheequator.
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Exam technique in 60 seconds

1. Answereverything

EASAPPL theory exams have nonegative marking
VERIFY , so neverleave ablank. Aguess after
eliminating two optionsis acoinflip youpaid for.

3. Read the stemtwice

WatchforNOT and except, for"most correct”, and
forunit switches: kgvsIb, nmvs km, hPavsinHg, ftvs
m. Half the classic traps are inthe wording, not the
theory.

5. The night before

Sleep beats cramming. Skim only the Traps boxes
and yourflagged weak areas, thenstop. Fatigue
loses more marks thanany single forgottennumber.
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2. Budget the clock

Divide the minutes by the questions before you
start. Anything eating more thanabout 90 seconds,
flagitand move on; unanswered easy questions at
the end cost the most.

4. Eliminate first

Cross out the two clearly wrong options before
comparing the last two. Most distractors are built
from the rightnumbers in the wrongplace.

6. Check theflags

Leave the last minutes to revisit flagged questions
and to confirmyouanswered every question.
Change anansweronly whenyou cansay why the first
oneiswrong.

Keep studying free, while the betais open

Thischeat sheetisbuilt and maintained by SkyStudy. SkyStudy is currently inbeta, and during the
betaeverystudytoolbelowisfreetouseinthe browserat skystudyatpl.com. Thiswillnot always
bethe case:whenthe betaends, partsof SkyStudy willmove to apaid subscription. If youwant the

fulltoolset free, nowisthetimeto tryit.

PPL QuestionBank

2,830 independently authored PPL(A) revision
questionsacrossall 9 subjects, withworked
explanations and spacedrepetition.

ICAOEnglishTest

Checkwhere you standwith arealistic ICAO
English self-assessment.

%

Free PPL Quiz

See where yourtheory stands across all nine
subjects,noaccount needed.

Pilot Aptitude Training

Timed cognitive exercises across memory, spatial,
numerical and multitasking domains, built for airline
selection preparation.

SkyStudy

—— PPL THEORY PREP


https://skystudyatpl.com/
https://skystudyatpl.com/ppl
https://skystudyatpl.com/ppl/quiz
https://skystudyatpl.com/icao-english-test
https://skystudyatpl.com/pilot-aptitude-test

Pilot CV Maker Andmuchmore

Buildaclean, airline-ready pilot CVinyourbrowser, Aviationweathertools, afree demo question bank,
free. study guides and the rest of the free tool family.

" Onpaper? Scanto open SkyStudy and every
E H free tool on this page: skystudyatpl.com
c

Foundthisuseful? Share the cheat sheet unmodified with your study group orforum of choice. Andif you are
reading thison paperor PDF: the web version at skystudyatpl.com/ppl-cheat-sheet addslight and dark themes,
quiz mode and tap-to-expand abbreviations.

Copyright SkyStudy. Independently authored PPL revision aid. Not affiliated with EASA orany CAA. Free to share
unmodified. SkyStudy isinbeta; free accessto the full toolsetis a beta offerand will not always be available.

skystudyatpl.com

;(‘ SkyStudy


https://skystudyatpl.com/pilot-cv-maker
https://skystudyatpl.com/tools
https://skystudyatpl.com/

