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LEARNING OBJECTIVES

At the end of this lesson, you will be able \

e Calculate compass headings after takin course, wind correction
angle, magnetic variation, and m ic deviation into account.

e Construct a wind triangle to m fect of wind on true course.

e Apply the concepts of wind .@b
of how an aircraft compe &Q .

tic corrections in an explanation
ose effects during flight.
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WARM-UP

Navigation Terminology %\
 Get comfortable with the terms! &\
e Complete Student Activity 1. <<§

- Match terms to their defi \

- Which terms were int

L

ich were confusing?
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EXPLORING COURSES

Put those terms into practice.
e Complete Student Activity 2.

* Find the course.
- True Course: Plot as show, \
oyou
S

18 -
F il B g e

prior lessons.

- Magnetic Course:

find magnetic info O
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TWO POLES, TWO TYPES OF DIRECTION

e Geographic North Pole ’
- Where lines of longitude conve &\
- The “true” North Pole &
- Earth’s rotational axis p h here
e Magnetic North Pole
- North compass =%~ oint here
NO

YA 5\ o
0 g -
e, SLTH i h,
r - - K 2 .
§ y 2 S oY,
- :; |\_. 3
i e Wy e ‘ S
£
e SRR TRy N
- 300 miles froE 8% P
Editorial credit: Pilot’s Handbook of Aeronautical Knowledge
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TWO PLOTS, ONE COURSE

e Which do pilots use? ’
- Flights are planned using true difect
- Because aircraft use compasses for
guidance, flights are flow netic
directions.

- Pilots need to conv@t he other.

Editorial credit: Pilot’s Handbook of Aeronautical Knowledge
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CONVERTING COURSES: TRUE VS MAGNETIC

Difference is magnetic variation

e Western United States z N
- Fly toward true north (TN), b % s points east of TN (1)

e Eastern United States

- Fly toward TN, but copme s west of TN (3)

Editorial credit: Pilot’s Handbook of Aeronautical Knowledge
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CONVERTING COURSES: AGONIC LINE

» East/West variation is separated by the
Agonic Line where variation is zero \ /

- Roughly through Minneapoli e
Falls, Louisiana
e To correct from true to mag%’ S

add or subtract the varia
- Easterly: Subtrac Q
- Westerly: AdQ
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CONVERTING COURSES: DOING THE MATH

“East is Least, West is Best” \
 Subtract easterly variation. %
- To fly a 108-degree true co S\g a of 14-degree easterly
variation, what magnetic \w Id a pilot follow?
- Magnetic course: 094
 Add westerly variation

- To fly a 309-de Qourse in an area of 17-degree westerly

variation, w agnetic course would a pilot follow?
: 32

- Magnetic cour degrees
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CONVERTING COURSES: EASTERLY VARIATION

“Eas ast...”
° t easterly variation.
“*To fly a 108 degree true course

in an area of 14 degree easterly
variation, what magnetic course
would a pilot follow?

L = - Al
+ East variation means the magnetic ranch |
: _V*  north pole (MF) appears to be east

of the geographic north pole (NP). / \E =
i Y./ e ‘

|
Magnetic Variatio i .
of 14°Eindicates Y| !
/| that 14° must B |
ed fi 1
Iy

f

- Magnetic course: 094 degrees
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CONVERTING COURSES: WESTERLY VARIATION

IST""'""' smment b LA 1 P r L bt
West variation means the magnetic H B st .,,
north pole (MP} appears to be west | -
of the geographic north pale [NP). |

sterly variation.

“*To fly a 309-degree true course
in an area of 17-degree westerly
variation, what magnetic course
would a pilot follow?

- Magnetic course: 326 degrees
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CONVERTING COURSES: NO VARIATION

N ion?
< S urse and magnetic
r&\the same.

=2 7 «I; -«3 — A -Iq‘
%1"%« i

ol S, B8 NPEEN

ass'[ Along the agonic line, the magnetic
and north poles appear to line up, 1

W H-L <o there is no variation between
Mﬂ: and MC.
= 59

|

means this is the agonic
line—no variation between [SE8S
-1 TC and MU exists.

Along this line, the magnetic

and geographic north poles
effectively “line up.”

uc)

12280
lN '[\ln t . ‘
WosS ’ :

4 1\‘ S )
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CONVERTING COURSES: EXAMPLES

] X * Planned tru X 085 degrees
7 : - - t the magnetic course be?
T Dol O o C % harts: Pick an airport.

find an airport in each region of

iation.
-*How would the variation affect the
, \ course near that airport?

N

.
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Other Sources of Magnetic Influence %\
« Aircraft can affect the magnetic in %
- Circuits, radios, engine, ma ti afts, and more can all
influence the local magn x
e Some compass errors ca d.
- Adjustment screw rreCct some error.
- Any remaining measured and displayed on compass
deviation ca

©2019 Aircraft Owners and Pilots Association. All Rights Reserved.
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Unique to Every Aircraft
* Different for different headings
- Normally measured every 30 degraes

* “To fly XXX degrees, Steer YY.X defrees”

- Card may show error (gFh 22¢eicH or
corrected value (271f0x Wess, etc.)

( For (Magnetic) N 30 60 = 120 150 ) Editorial credit: Define Aviation

Steer (Compass) 0 28 < F g 86 117 | 148 /

A~ 4

For (Magnetic S 10 | 240 W 300 | 330 ey

Steer (Compass) 180 | 212 | 243 | 274 | 303 | 332 A >~
( ) ’% | HIGH SCHOOLS
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COURSES: PUT IT ALL TOGETHER |
For no-wind conditions: %\
e MC=TC +/- MV
- Magnetic Course = True Co @et'c Variation
e CH=MC+/-DEV \

- Compass Heading = Q C urse +/- Compass Deviation
e Summarized: CH -:% +/- DEV

©2019 Aircraft Owners and Pilots Association. All Rights Reserved.

A

PN




COURSES: PUT IT ALL TOGETHER 2

For no-wind conditions: %\
e CH=TC +/- MV +/- DEV y

For (Magne ‘ N 30 60 E 120 | 150
Stee pa 0 28 57 86 117 | 148

“For (Magnetic S | 210[ 240 | W | 300 | 330
Steer{Compass) 180 | 212 | 243 | 274 | 303 | 332
Editorial credit: Pilot’s Handbook of Aeronautical Knowledge I
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COURSES: PUT IT ALL TOGETHER 3

For no-wind conditions: %\
e CH=TC +/- MV +/- DEV y

For (Magne \ N 30 60 E 120 | 150
Stee pa 0 28 57 86 117 | 148
S

1 4@ gnetic 210 [ 240 \ W [ 300 [ 330
Steer{Compass) | 180 | 212 \ 243 J 274 | 303 | 332
S =

PN
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COURSES: PUT IT ALL TOGETH E&
For no-wind conditions:
e CH=TC +/- MV +/- DEV y&
e If TC = 090 degrees and the%@ E, what is the CH?

For (Magne ‘ N 30 60 E 120 | 150
Stee pa 0 28 57 86 117 | 148

“For (Magnetic S | 210[ 240 | W | 300 | 330
Steer{Compass) 180 | 212 | 243 | 274 | 303 | 332
Editorial credit: Pilot’s Handbook of Aeronautical Knowledge I
’% | HIGH SCHOOLS
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COURSES: PUT IT ALL TOGETHER 5

For no-wind conditions: %\
« CH = TC +/- MV +/- DEV Q\
o If TC = 090 degrees and th % E, what is the CH?

’-\
For (Magnatic N°[ 30 [ 60 [ E Y 120 [ 150
Stee o | 28 | 57\ 8 ) 117 | 148
< -

o
PN
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COURSES: PUT IT ALL TOGETHER 6

Try it out! %\
« Complete Student Activity 3. k\
- Determine the compass he eduired to fly the true course
based on the magnetic v \a compass deviation.

R
§

A
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“HEADING” VS "COURSE”

What’s the difference?

e Course

e Heading

- Direction the aircraft
direction the aircra

They’re the
there’s no wind!

©2019 Aircraft Owners and Pilots Association. All Rights Reserved.
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THE EFFECT OF WIND

Big Picture

* The aircraft is flying through an air @’x{wi o

A

- The air mass is also moving oss%the

ground.
& tl

- The aircraft’s path thro
Is the same, regardle
direction of the air

the ground
ed/direction of

- The aircraft’s p
varies base
the air mass.

Editorial credit: Pilot’s Handbook of Aeronautical Knowledge
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THE EFFECT OF WIND EXAMPLE

Example %\

o Aircraft speed: 100 knots &\

e Air mass/wind speed: 10 knots &
- 10 knot headwind: aircr \ eed is 90 knots
- 10 knot tailwind: aircr&peed is 110 knots

Airspeed =100 K both cases

- In a direct he Oxsiailwind, only speed is affected, not course.

A

PN
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CALCULATE THE EFFECT OF WII\&
What is the groundspeed?
. Cessna 17Z at 125 II:nots, 13 knot he@\&
« Boeing 777 at 270 knots, 11@&%nd

A

PN

©2019 Aircraft Owners and Pilots Association. All Rights Reserved.




THE EFFECT OF CROSSWINDS
What if the wind isn’t a direct tailwind or *’
 Balsa glider demonstration
- Fly the gliders from Point A % O wind.
S

- Turn on the fan and fly th s from A to B: What happens to
the flight path?
- How might a pilot ceome or the wind?

[\

Heading
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The aircraft’s _‘152

heading is 242°

DTK
233

5 &

The magenta

arrow is telling The aircraft’s

the pilot that a track of 233° is

75 knot wind is g ‘ represented by the
trying to blow the straight white line.
aircraft to the left.

\
HDB 9 5 100
242

How many degrees has the pilot altered the
heading to account for the winds?
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FINDING THE WIND CORRECTION
Wind Correction: Using Wind Triangles %\
e Every wind triangle has three legs. E\

- Direction and speed (veloci ofyai (blue hashed line)
- Direction and speed (ve Q d (blue gradient line)

- Resultant vector (ye//

'
"y
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THREE LEGS OF THE WIND TRIANGLE

Editorial credit: Airman Knowledge Testing Supplement for
Sport Pilot, Recreational Pilot, Remote Pilot, and Private Pilot

©2019 Aircraft Owners and Pilots Association. All Rights Reserved.



https://safeyoutube.net/w/voKx

IMPORTANT NOTE ON WINDS!

Are your winds TRUE or MAGNETIC? %\
* True ¥

- Forecast winds, winds aloft @{ R
 Magnetic \

- Winds reported on t fa ASOS, ATIS, ATC, etc.)

S

written, it’s true.”

A

PN
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DRAWING A WIND TRIANGLE |

1. Draw a north/south line and label
the flight’s origin as Point E. Place
the protractor on the line and makeé

marks for TC and wind directiO\

2. Draw a line from Point E thr
TC mark to the edge of y

3. Align ruler with wind d Point
E. Starting at Point d line
in the direction t owing. STEP 4
Wind line |ength bé relative to Editorial credit: Pilot’s Handbook of Aeronautical Knowledge

wind speed using your chosen scale.

©2019 Aircraft Owners an d Pilots Association. All Rights Reserve d.




DRAWING A WIND TRIANGLE 2

4.Mark the ruler with the airspeed
using the same scale chosen for
the wind. Put the origin of the
ruler on Point W, then rotate
the ruler until the airspeed
on the ruler intersects the
line. Draw the line and m
intersection as Point P

5. Measure the TC line(
to Point P. Use t ale you
chose for the oth onvert
the scale units to speed. This is
your groundspeed.

Editorial credit: Pilot’s Handbook of Aeronautical Knowledge
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DRAWING A WIND TRIANGLE 3

6. Find true heading using one of two m h

(1) Use protractor to read angle beiwee
north/ south line and airspeed liné; thi

is your TH.

(2) Place protractor on TC P, and
measure angle betwe ndTC lines.
This is your WCA. subtract WCA
from TC to get
7. Common sense s TH make sense |
for the scenario? Editorial credt: Pilot’s Handbook of Aeronautical Knowledge

8. Correct TH for magneétic variation and compass deviation to obtain
compass heading to fly.
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SOLVING THE WIND TRIANGLE

Your turn!

e In pairs, practice using wind triangleés t
and groundspeed required to flysghe

« Complete Student Activity ‘b%\

o
n

©2019 Aircraft Owners and Pilots Association. All Rights Reserved.
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FINDING FLIGHT TIMES |
How long will it take you to get there? \
e The wind triangle provides the groynds
* Flight Time = Distance / Groun<e<d/

A

PN
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FINDING FLIGHT TIMES 2

How long will it take you to get there? \
a

o [f the distance between two airportsis nd you fly at 100 knots
groundspeed, what will be your approximate flight time?

 You pass over your final c ] t a groundspeed of 120 knots. You
have 40 miles to go to stipnation. How much flight time do you have

until you land?

) %: | HIGH SCHOOLS
o POWERED BY AOPA
Ao &
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FINDING FLIGHT TIMES 2 (ANSWERS)

How long will it take you to get there?
o [f the distance between two airportsis and you fly at 100 knots
groundspeed, what will be your approximate flight time?

- Flight Time = 150/100 =1.

e You pass over your fin
have 40 miles to go

point at a groundspeed of 120 knots. You
tination. How much flight time do you have
= 1/3 hour (20 minutes)

until you land?
- Flight Time :QM

’% | HIGH SCHOOLS
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FINDING DISTANCE |

How far can you go? %\
 Distance = Groundspeed x Flight TQ\

e Based on the current winds formance of your aircraft, your
groundspeed is 140 knot O minutes until sunset, and your
destination airport is 6 Will you land before or after sunset?

- Distance =140 .3 NM
M in 40 minutes, and you only have to go 60
e airport before sunset.

- Since you ¢C
NM, you’ll arri t

/ )
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FINDING DISTANCE 2

How far can you go? \
e You’ve had a long day and deci %&;Iy fly for 30 more minutes.

Your groundspeed is 120 kno n you check your chart, you see
there are airports 30, 60, in front of you. At which airport

should you plan to land?

N\
N
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FINDING DISTANCE 2 (ANSWER)
How far can you go? %\
 Distance = Groundspeed x Flight TQ\
e You’ve had a long day and X%M only fly for 30 more minutes.
Your groundspeed is 120 you check your chart, you see

there are airports 30, 6 9 iles in front of you. At which airport
should you plan to la

- Distance =12 = NM

- You should p orthe airport that is 60 NM in front of you.

/ )
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How fast do you need to go? %\
 Groundspeed = Distance / Flight TQ\
e You are 120 NM from your d %fow passenger has an
engagement that require on the ground in 20 minutes.

What groundspeed wo d to fly to arrive at your destination
in time?

- 20 minutes =
(1/3) = 360 knots

Common sense check: Your passenger may miss the engagement unless
you’re flying a jet!

- Groundspee

©2019 Aircraft Owners an d Pilots Association. All Rights Reserve d.




FINDING SPEED 2

How fast do you need to go? \
e You’ve logged 199.5 flight hours. You’d ur next flight to get

you to exactly 200 hours. Your fayori irport is 35 NM away. What
groundspeed would you need o land with exactly 200 hours?

O
N

/ )
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FINDING SPEED 2 (ANSWER)

How fast do you need to go? \
e Groundspeed = Distance / Flight Ti y\

e You’ve logged 199.5 flight h \& like your next flight to get
you to exactly 200 hours. ite airport is 35 NM away. What
groundspeed would yo ly to land with exactly 200 hours?

- 30 minutes = 0.

- Groundspee = 70 knots

4 | HIGH SCHOOLS
POWERED BY AOPA

“ &

o

PN
©2019 Aircraft Owners an d Pilots Association. All Rights Reserve d.




FUEL PLANNING |

How much fuel will it take you to get th

e Aircraft performance charts provi ue

 Wind triangle provides ground
- Aircraft use a constant r:
- The most common u

hour (GPH).

* Fuel Used = GPH x %e.

- A common %raft fuel burn rate is approximately 8 GPH.

/ )
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FUEL PLANNING 2

How much fuel do you need? \

* Based on a fuel burn rate of 8 GPH& fuel would be required to

fly for 2.5 hours?
- Fuel Used =8 x 2.5 =20

N
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FUEL PLANNING 3

How much fuel do you need?
e With a fuel burn rate of 8 GPH, if apilo ates a flight time of 2.5
e mipnimum fuel they should take off

hours to the destination, what is
ilots to plan day VFR flights with
51(a)(1)).

&
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FUEL PLANNING 3 (ANSWER)

How much fuel do you need? %\
* Fuel Used = GPH x Flight Time k\
o With a fuel burn rate of 8 GPH, j. flo Iculates a flight time of 2.5

hours to the destination, wha minimum fuel they should take off

with? Remember, the FAA re ts to plan day VFR flights with
30 minutes of reserve fue : AR 91.151(a)(1)).

- Reserve of 0.5 hou%a
- Fuel Used = % llons
SWi

-20+4=24g

th reserve

;"“
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PUT IT ALL TOGETHER: FLIGHT PLANNING |

All these calculations support a pilot’s fliﬂr®g.

A pilot has 12 gallons of fuel avaitab ddition to reserves) and a

fuel burn rate of 8 GPH. If th t flies at 7110 knots groundspeed,
how far can the pilot fly? %

=12 /8 =15 hours

- Flight Time = Fuel
- Distance = Gro Flight Time =110 x 1.5 = 165 NM

PN

©2019 Aircraft Owners and Pilots Association. All Rights Reserved.




PUT IT ALL TOGETHER: FLIGHT PLANNING 2

All these calculations support a pilot’s fligh

e A pilot has 20 gallons of fuel avail. 3
groundspeed of 150 knots, their gircr (/]| use 20 GPH. At 100 knots,
they will use 10 GPH. If the pilo s to fly to an airport 200 NM away,
what speed should they plar%. sume no wind in this example.

N

PN
©2019 Aircraft Owners and P ilots Association. All Rights Reserved .
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PUT IT ALL TOGETHER: FLIGHT PLANNING 2

(ANSWER) \

All these calculations support a pilot’s fl

ition to reserves. At a
Il use 20 GPH. At 100 knots,

D0 /100 = 2 hours.
O gal

e Option 2 is the correct choice in this scenario. In order to preserve the
reserve fuel, Option 1is not correct since the pilot would use more than
the available fuel (26 gallons are required, but 20 gallons are available).

©2019 Aircraft Owners an d Pilots Association. All Rights Reserve d.




NOTE ON UNITS

Nautical or Statute Miles? \

e The examples in this lesson have u n | miles (NM).
e Some older aircraft use statute miles (SM)%in their flight manuals and

have MPH rather than knots airspeed indicators.

e Make sure you use the co

- Helpful hint: 1 NM Q

/ )
.
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MILES VS. MILES

 You and a friend are planning to fly to
They’re in their 1998 Cessna 172 an | i
flying a 1968 PA-28 Cherokee, with"anh,ai
to u

hour. What airspeed will you n

n & cross country trip.
to fly 115 knots. You’ll be
eed indicator in miles per
fly alongside your friend?

e The radius of Class D airsQ M. How many NM is that?

/ )
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MILES VS MILES (ANSWERS)

 You and a friend are planning to fly to n & cross country trip.
to fly 115 knots. You’ll be
flying a 1968 PA-28 Cherokee, wi irspeed indicator in miles per

hour. What airspeed will you n fly alongside your friend?

e The radius of Class D a ace is 4 SM. How many NM is that?
-4 /115 almos

/ )
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PUT IT INTO PRACTICE

It’s time to plan a flight. %\
e Complete Student Activity 5. y\
- You’re traveling cross count o&(o leg trip.
- You’ll need to calculate \ s, time, fuel used, etc.—

everything you need afely execute the flight.

N\

/ )
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EXPERIENCE THE WINDS

Execute a flight in the flight simulator. \
e Complete Student Activity 6.
- Observe the impacts of varyig N n your flight-planned course.

- Discuss how pilots can compensate,for winds in flight.

Editorial credit: ShainEast via Shutterstock
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PRIVATE PILOT KNOWLEDGE TEST QUESTION

USING THE SECTIONAL CHART
EXCERPT BELOW, WHAT IS THE
MAGNETIC COURSE FROM FIRST F

AIRPORT (KFFA) TO CHESAPEA
REGIONAL AIRPORT (KCPK)?

B. 331°.
C. 157°. Q

©2019 Aircraft Owners and Pilots Association. All Rights Reserved.




PRIVATE PILOT KNOWLEDGE TEST ANSWER

USING THE SECTIONAL CHART
EXCERPT BELOW, WHAT IS THE
MAGNETIC COURSE FROM FIRST F

AIRPORT (KFFA) TO CHESAPEA
REGIONAL AIRPORT (KCPK)?

B. 331°.
C. 157°. Q
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PRIVATE PILOT KNOWLEDGE TEST QUESTION
USING THE SECTIONAL CHART EXCERP \HAT IS THE

MAGNETIC COURSE FROM KIMBALL/. @ AIRPORT (KIBM) TO PINE
BLUFFS AIRPORT (82V)? -

A. 264°.

B. 272°. Q
C. 256°. Q

©2019 Aircraft Owners and Pilots Association. All Rights Reserved.




PRIVATE PILOT KNOWLEDGE TEST ANSWER
USING THE SECTIONAL CHART EXCERP \/HAT IS THE

MAGNETIC COURSE FROM KIMBALL/. @ AIRPORT (KIBM) TO PINE
BLUFFS AIRPORT (82V)? -

A. 264°.

B. 272°. Q
C. 256°. Q
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PRIVATE PILOT KNOWLEDGE TEST QUESTION

WHEN USING A PLOTTER TO MEASURE XSON A SECTIONAL
CHART COMPARED TO A LINE OF LA& ONGITUDE, A PILOT IS

MEASURING THE

A. True course. §</
B. Magnetic course. Q
C. Compass headin@

A

PN
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PRIVATE PILOT KNOWLEDGE TEST ANSWER

WHEN USING A PLOTTER TO MEASURE XSON A SECTIONAL
CHART COMPARED TO A LINE OF LA& ONGITUDE, A PILOT IS

MEASURING THE

A. True course. §</
B. Magnetic course. Q
C. Compass headin@

A

PN
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PRIVATE PILOT KNOWLEDGE TEST QUESTION

IF A PILOT COMPENSATES PROPERLY FQR &ALOFT WHILE FLYING
A COURSE, THEN THE AIRCRAFT’S G& CK WILL MATCH THE
A. Drift angle. \%
B. Magnetic heading. %
C. True course. @

A

PN
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PRIVATE PILOT KNOWLEDGE TEST ANSWER

IF A PILOT COMPENSATES PROPERLY FQR &ALOFT WHILE FLYING
A COURSE, THEN THE AIRCRAFT’S G& CK WILL MATCH THE
A. Drift angle. \%
B. Magnetic heading. %
C. True course. @
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PRIVATE PILOT KNOWLEDGE TEST QUESTION

AN AIR MASS IS MOVING OVER THE SU@HE EARTH AT 25

KNOTS. AN AIRCRAFT FLYING IN TH& SS HAS A TRUE AIRSPEED
T

OF 110 KNOTS. WHAT IS THE SPEE
MASS? \

RCRAFT IN THE AIR

A. 135 knots.
B. 110 knots.

EEPRN
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PRIVATE PILOT KNOWLEDGE TEST ANSWER

AN AIR MASS IS MOVING OVER THE SU@HE EARTH AT 25

KNOTS. AN AIRCRAFT FLYING IN TH& SS HAS A TRUE AIRSPEED
T

OF 110 KNOTS. WHAT IS THE SPEE
MASS? \

RCRAFT IN THE AIR

A. 135 knots.
B. 110 knots.
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PRIVATE PILOT KNOWLEDGE TEST QUESTION

THE LINE FROM POINT C TO POINT A
OF THE WIND TRIANGLE REPRESENTS

A. Wind direction and speed. \
B. True course and groun %
ee

C. True heading and gr

. -
Editorial credit: Airman Knowledge Testing Supplement for
: Sport Pilot, Recreational Pilot, Remote Pilot, and Private Pilot
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PRIVATE PILOT KNOWLEDGE TEST ANSWER

THE LINE FROM POINT C TO POINT A
OF THE WIND TRIANGLE REPRESENTS

A. Wind direction and speed \
B. True course and groun %
ee

C. True heading and gr

. -
Editorial credit: Airman Knowledge Testing Supplement for
: Sport Pilot, Recreational Pilot, Remote Pilot, and Private Pilot
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PRIVATE PILOT KNOWLEDGE TEST QUESTION

THE LINE FROM POINT A TO POINT B
OF THE WIND TRIANGLE REPRESENTS

A. Wind direction and wind s \
B. True course and groun %
' ee

C. True heading and tr

. -
Editorial credit: Airman Knowledge Testing Supplement for
: Sport Pilot, Recreational Pilot, Remote Pilot, and Private Pilot
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PRIVATE PILOT KNOWLEDGE TEST ANSWER

THE LINE FROM POINT A TO POINT B
OF THE WIND TRIANGLE REPRESENTS

A. Wind direction and wind s \
B. True course and groun %
ee

C. True heading and tr

. s
Editorial credit: Airman Knowledge Testing Supplement for
: Sport Pilot, Recreational Pilot, Remote Pilot, and Private Pilot
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PRIVATE PILOT KNOWLEDGE TEST QUESTION

AN AIRCRAFT IS FLYING ON A COMPAS %OF 110° AT 120
KNOTS. THE WINDS ALOFT ARE FROMT RTH AT 30 KNOTS. IF THE

PILOT DOES NOT COMPENSATE FO CTS OF THE WIND, THE
AIRCRAFT WILL HAVE A

A. Track in a northeasterl %
B. Track in a southea t% ction.
C. Groundspeed& .

©2019 Aircraft Owners and Pilots Association. All Rights Reserved.

A

PN




PRIVATE PILOT KNOWLEDGE TEST ANSWER

AN AIRCRAFT IS FLYING ON A COMPAS %OF 110° AT 120
KNOTS. THE WINDS ALOFT ARE FROMT RTH AT 30 KNOTS. IF THE

PILOT DOES NOT COMPENSATE FO CTS OF THE WIND, THE
AIRCRAFT WILL HAVE A

A. Track in a northeasterl
B. Track in a southeast %
C. Groundspeed .
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PRIVATE PILOT KNOWLEDGE TEST QUESTION

AN AIRCRAFT IS FLYING 100 KNOTS O I OF 180° AND THE
WINDS ALOFT ARE FROM THE SO% S. WHAT IS THE
?

AIRCRAFT’S APPROXIMATE GROU
A. 83 knots. \
B. 117 knots. Q
C. 163 knots. ®
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PRIVATE PILOT KNOWLEDGE TEST ANSWER

AN AIRCRAFT IS FLYING 100 KNOTS O I OF 180° AND THE
WINDS ALOFT ARE FROM THE SO% S. WHAT IS THE
?

AIRCRAFT’S APPROXIMATE GROU
A. 83 knots. \
B. 117 knots. Q
C. 163 knots. ®
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PRIVATE PILOT KNOWLEDGE TES

GIVEN THE FOLLOWING DATA AND TH
COMPASS HEADING THE PILOT SHOU

TC = 254°

A. 237°.
B. 275°.
C. 263°,

©2019 Aircraft Owners and Pilots Association. All Rights Reserved.

VAR = 8°E WCA =13

N

S
?

QUESTION

CARD, WHAT IS THE

¢

5 ﬁs\(y KNOTS WIND = 000° AT 35 KNOTS
\kN 30 60 E 120 150
MNN o 07 56 85 116 148
S 210 | 240 W 300 | 330
r | 181 o014 | 244 | 274 | 303 | 332

Editorial credit: Airman Knowledge Testing Supplement for
Sport Pilot, Recreational Pilot, Remote Pilot, and Private Pilot




PRIVATE PILOT KNOWLEDGE TEST ANSWER

GIVEN THE FOLLOWING DATA AND TH XCARD, WHAT IS THE
COMPASS HEADING THE PILOT SHOK ?

TC = 254° VAR = 8°E WCA = 13¢ %17 KNOTS WIND = 000° AT 35 KNOTS
A. 237°. ! ' \kN 30 60 E 120 150
. Steer 0 o7 56 85 116 148
B. 275 S 210 240 W 300 330
C. 263°. or | 181 214 244 274 303 332
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Editorial credit: Airman Knowledge Testing Supplement for
Sport Pilot, Recreational Pilot, Remote Pilot, and Private Pilot




GOING FURTHER: TRIG BEHIND THE TRIANGLE

Complete Student Activity 7 b g&video and practicing the
trigonometry method descri % deo.

&
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FLIGHT PLANNING - 11

UNIT 6 | SECTION B | LESSON R, | PRESENTATION

WHICH WAY-

HIGH SCHOOLS
POWERED BY AOPA
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