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PURPOSE. This advisory circular is being issued to:
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acquire this basic knowledge, and

¢. Present & sampie examination, answers and explanations to the
sample examination test items, and other data used in the curremt
Flight Navigator Written Examinations.
HOW TO GET THIS PUBLICATION.

a. Order copies of this publication from:
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FAA Advisory Circular AC 63-2
Flight Ravigator Written Examination Guide
Dated 10/26/66
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Superintendent of Documents in the amount of § .26 for each copy
(add 25 percent for foreigm mailing). No C.0.D. orders accepted.
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CHAPTER 1. NATURE OF THE WRITTEN EXAMINATION

INTRODUCTION. This study gulde was prepared by the Flight Stendards
Service of the Federal Aviation Agency to assist applicante who are
preparing for the Flight Navigator Written Examination.

Page 1

The guide is not offered as a quick and easy waey to obtain the necessary

knowledge for passing the written examination. Rather, the intent of

this guide 18 to define the scope and narrow the fleld for study to the

basic knowledge required for the Flight Navigator Certificate.

CERTIFICATE REQUIREMENTS. The general qualifications for a Flight
Navigator Certificate require of the applicant a combination of expe-

rience, knowledge, and skill. The epplicant should, therefore, carefully
review the appliceble sections of Federal Aviation Regulations, Part 63,

for detailed information on these basic qualificetions.

TYPE QF EXAMINATION. The Flight Navigator Written Exsamination consists

of the following four sections:

a. Federal Aviation Regulations.
b. PFundamentals of Air Navigation.
¢. Meteorology.

d. Plotting snd Computing.

In view of the scope and depth of kmowledge required, the examination
administered in separate perts in the following format:

a. PART I (Time allowance--3 Hours)

(1) Section 1 - Pedersl Aviation Regulations

(2) Section 2 - Fundamentals of Air Navigation

(3) Section 3 - Meteorology
b. PART IT (Time allowance--5 Hours)

(1) Section 4 - Plotting and Computing (First Half)
c. PART IIT (Time ellowance--5 Hours)

(1) Section ¥ - Plotting and Computing (Second Half)

is

Examination test items are of the multiple choice type, similar to those

shown in the sample examination in this guide.

Chap 1
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The applicant marks his answers on a special answer sheet. He should
read the directions very carefully before beginning the examinaetion.
Incomplete or erroneous personal informetion entered on the scoring sheet
may delay the scoring process.

All enswer sheets graded below passing {70 percent) are rechecked for
verification before the results are mailed to the applicant on FAA

Form 578-1. An spplicant who receives a failing grade must present this
form for reexemination.

4, TAKING THE EXAMINATION. In addition to being an exercise in the applica-
tion and use of meronautical knowledge, an examination is alsoc an exer- '
cise in communicetion since it involves the use of written language.
Communication hetween indlviduals through the use of such abstract symbols
as worde is indeed a complicated process; so complicated, in fact, that at
times communication may either bresk down or mislead if care 1s not
exercised. The same word often means different things to different people.
Carefully read the informatlion and instructions.

Always bear in mind the following facts when you are taking the examins-
tion:

a. The test items are not trick questions. ZEach statement means exsct
what it seys. Read each test item stem and each alternate response
carefully, but do not look for hidden meanings. The correct state-
ment does not concern exceptions to the rule; it refers to the genersl
rule. However, the incorrect responses are often based on the excep-
tions.

b. First, carefully read the test item stem hefore you look at the alter-
nate responses listed below it. Be sure that you understand what the
guestion asks. Then declide what the correct answer should be or work !
out the problem to obtain the answer. Finally, look through the list ‘
of alternate responses or phrases and select the one that says the same
thing as your answer. Be sure that the one you select answers the test
item completely. ‘

c. Only one of the mlternate responses given is completely correct. The
others msy be answers that result from incorrect procedure (in o
problem, for example) or Ffrom lack of knowledge pertaining to the test
item, or from popular misconceptions. Understand the test item and
then select the response you consider to be the best answer.

d. If you find that you have considerable difficulty with a particuiar
teet item, do not spend tco much time on it, but continue with the
examination and answer those test items which are less difficult.

Then go back and reconsider the test items you have psassed over.

This procedure will ensble you to use the total time available to .
maximum advantage in demonstrating your knowledge and understanding

of the subject.

Par 3 Chap 1




CHAPTER 2. STUDY OUXLINE FOR THE FLIGHT NAVIGATOR

WRITTEN EXAMINATION

SECTION 1. FEDERAL AVIATION REGUILATTIORS

5. FAR 63--CERTIFICATION: FLIGHT CREWMEMBERS OTHER THAN PILOTS

8.

b.

Subpart A - General

(1)
(2)
(3)
(%)
(5)
(6}

Certificates required (63.3)
Temporary certificate (63.13)
Duration of certificate (63.15)
Tests: general procedures (63.17)
Written tests: cheating--(63.18)

Change in eddress (63.21)

Subpart C - Flight Navigators

(1)
(2)
(3)
()
(5)

Fligibility requirements: genersl {63.51)
Knowledge requirements (63.53)

Experience requirements (63.55)

Skill requirements {63.57)

Retesting after failures (63.59)

6. FAR 91--GENERAL OPERATING AND FLIGHT RULES

8.

Chap 2

(1)
(2)
(3)
(4)
(5)
(6)

Subpart B - Flight Rules

Right of way rules {91.67)

Compliance with ATC clearances and instructions (91.75)
Altimeter settings (91.81)

Flight plen; informetion required (91.83)

Minimum altitudes for IFR operations (91.119)

IFR cruising altitule or flight level (91.121)

Page 3
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7. FAR 1231--CERTIFICATION AND OPERATIONS: ATR CARRIERS AND COMMERCTAL
OPERATORS OF LARGE AIRCRAFT.

a. Subpart I - Airplane Performance Operating Limitations
(1) Applicebility (121.171)
(2) Genersl (121.173)

(3) Transport category aircreft: reciprocating engine powered:
weight limitations (121.175) ‘

(%) Trensport category airplanes: turbine engine powered: landing
limitations: destination airports (121.195)

b. Subpart M - Airmen and Crewmember Requirements

(1) Flight navigator: flag end supplemental eir carriers and
commercial operators (121.389)

(2) Emergency and emergency evacuation duties (121.397) i
c. Subpart N - Crewmember and Aircraft Dispetcher Training Program .
(1) Crewmember emergency treining (121.416)
(2) Flight nevigator training (121.422)
d. OSubpart 0 - Flight Crewmember Quaelificaticns

(1) Flight navigator quelification: flag aend supplemental air
carriers and commercial operators (121.451)

e. Subpart R - Flight Time Limitations: Flag Alr Carriers l

(1) ?light t%me limitations: flight engineers and flight navigators ‘
121.493

f. Subpart U - Dispatching and Flight Release Rules
(1) Dispatch or flight release over water, ete. {121.615)

(2) Alternate airport for departure (121.617)

Chap 2 Par T
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(3) Alternate airport for destination: flag air cerriers (121.621)
(k) Alternate airport westher minimums (121 .625)
(5) Fuel supply (121.641; 121.643; 121.645)
(6) Factors for computing fuel reguired (121.64T)
g. Subpart V - Records and Reports
(1) Dispatch release (121..687; 121.689)
(2) Loed menifest (121.691; 121.693)
(3) Disposition of load menifest, ete. (121.695; 121.697)
SECTION 2. FUNDAMENTALS OF AIR NAVIGATION

8. EARTH AND COORDINATE SYSTEMS.

a. Terninology
. b. Chart projections
c¢. Direction measurement
(1) True
(2) Megnetic
(3) Compass
{4) Gria
d. Distance units
€. Dead reckoning procedures
9. CELESTIAL NAVIGATION.

a. Terminology
b. Elements of astronomical triangle
¢. Time and the Air Almansc

d. Star ldentification

Chep 2 Par 7
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e. LOP solutions
f. Speciel sclutions

10. NAVIGATION INSTRMENTS.

a. Compass sytems

b. Airspeed indicators and Machmeters
c. Altimeters

d. Thermometers

e. Absolute Altimeters

f. Sextants

11. AIR NAVIGATION SYSTEMS - OPERATING PRINCIPLES.

a. Loran
b. Doppler
c. Inertial
d. Other

12. ALTIMETRY PROCEDURES.

8. Solution for drift
b. Pressure Line of Position

13. FLIGHT PLANNING PROCEDURES AND CRUISE CONTROL.

a, HRoute and sltitude selection
ve Cruise techniques

¢. Decision points - PNR/ETP

Par O
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SECTION 3.

1k, BASIC WEATHER PRINCIPLES,

e,

T.

Air mess characteristics
Winds and pressure systems
Atmospheric stebility
Fronts

Thunderstorms

Fog

15. HIGH ALTITUDE METEOROLOGY.

&,

b.

€.

Jdet stream characteristics
Clear alr turbulence
Tropopause features

Geostrophiec wind

METEOROLOGY

Forecasting weather movement

16. AVIATIOR WEATHER REPORTS AND FORECASTS,

8.

b.

Ce

Hourly sequence reports
Terminal forecasts

Ares forecasts

17. WEATHER CHARTS.

a'

b.

Chep 2

Surface
Significant Weather

Constant Pressure

Tropopause/Vertical Wind Shear

Page T
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SECTION L., PLOTTING AND COMPUTING
18. FLIGHT PLANNING PROCEDURES.

a. Bnroute time

b. Fuel requirementis

c. Welght particulars

d. Decision points--ETP/PNR ‘
19. POSITIONING. {

a. Dead reckoning procedures

b. Fixing techniques

(1) Two and three star fixes -

e e . A

(2) Loran fixes

(3) Combined methods--Celestial, Loran, Consol, PLOP .
¢. Basic calculations

(1) Wind experienced between fixes--computer solution

(2) Wind experienced between fixes--air plot

(3) Headings--Compass/Grid
(+) ETA's

20. SPECIAL SOLUTIONS.

a. Latitude by meridian altitude--upper and lower transit ‘
b. Latitude by Polaris

¢. Compess deviation

d. Star identification--star disgrams

e. Search patterns

f. Date/time calculations

Par 18 Chap 2
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APPENDIX 1. RECOMMENDED STUDY MATERIALS

The applicant for a Flight Navigator Certificate will find the publications
listed below helpful to him in his preparation for the examination.

The list identifies source material essentlal to preparing for the examination
but does not include all available materis]l on the subjecta. Other excellent
text books, audlovisual training aids, and Instruction materials useful in
preparing for the examination are availsble at bookstores and libraries.

It is the responsibility of each applicant to obtein the study materisls sppro-
priate to his needs.

NOTE: References listed were aveilable at the time this publication
vent to press.

SECTION 1. LIST OF STUDY MATERTALS

1. FEDERAL AVIATION REGULATIONS:

&. PART 63 - Certification: Flight Crewmembers Other Than Pilots (230)

b. PART 91 - General Operating and Flight Rules (.50)

c. PART 121- Certification and Operations: Alr Carriers and Commercial
Operators of Large Aircraft ($1.25)

2. AVIATION WEATHER, AC 00-6 ($2.25). This excellent reference text treats
meny phases of meteorology of interest to the Flight Navigator. Aviation
veather reports and forecasts are also covered in detaeil with respect to
format and content.

3. AIR NAVIGATIQN, H. O. Pub. No. 216, U. S. Navy Hydrographic Office
($7.50). An excellent reference text of sufficient depth and scope to
be of interest to the Flight Navigator.

L. AIR NAVIGATION, AF Manual 51-40, Volume I {$3.25). This U. S. Air Force
publication is an excellent reference for basic navigation.

5. AIR NAVIGATION, AF Manual 51-40, Volume II ($3.00). A continuation of
Volume I on an advanced level, covering celestlal navigation, pressure
pattern flying, end polar navigation.

6. AIR NAVIGATION, AF Manual 51-40, Volume III ($4.25). Developed as an
inflight handbook, this publication contains many items of Iinterest to
the Flight HNavigator.

238568 O - 08 - 3
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SECTION 2. HOW TO OBTAIN STUDY MATERIALS

T. STUDY MATERTALS. All study materiels listed may be obteined by remitting
check or money order io: .

U. 8. Government Printing Office
Superintendent of Documents
Washington, D. C. 20402
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APPENDIX 2. SAMPLE EXAMINATION

The following test ltems are presented to indicate the general form of those
used in the official examinstion. They are included for one purpose--to
familiarize you with the type of test ltems you may expect to encounter in
FAA written exeminations. Ability to answer these sample items does pnot indi-
cate that you are fully prepared to teke the examination since all topics on
vhich you will be tested are not included.

You should concentrate on the section of this study guide entitled "Study
Outline for the Flight Navigator Written Examination.” A knowledge of all the
topics mentioned in this outline--not just the mastery of the sample test
items--should be used as the criterion for determining that you are properly
prepared to take the written examination.

Correct answers to the sample test items, together with explanatory comments
where applicable, are to be found in Section 5 of this Appendix. In some
sample test items, reference will be made to certain charts or other data.
This material will be found in Appendix 3 of this guide.

NOTE: References to regulations and other procedures in this guide are based
on those in effect at the time of fipal editing. Test items in the officlal
FAA examinations should slwsys be answered in temms of current regulations and

‘rocedures .

SECTION 1. FEDERAL AVIATION REGULATIONS

TEST YTEM 1. A temporary Flight Navigator Certificate is effective for a
period of

1- three calendar months.
2~ 81x calendar months.

3- not more than 90 days.
b- not more than 30 days.

TEST ITEM 2. A Flight Navigator Certificate which is issued to a U. S.
citizen is effective

1- only during the period in which the holder retains currency.
2~ until it is surrendered, suspended, or revoked.

3- for no longer than 12 months after date of issue.

4- for & period of 24 calender months.

TEST ITEM 3. What class of medical certificate is sppropriate for an indi-
vidual serving as Flight Navigator on an aircraft of U. 5. registry?

1- TFirst class only

2- BSecond class or higher
. 3- Third class

L- None required




Appendix 2 AC 63-2

Pege 2 10/26/66 .

TEST ITEM 4. An applicant for e Flight Navigator Certificate fails the flight
test portion of the practical examination. Which of the following responses
outlines a correct time period for reexamination?

1- TImmediately without further instruection.

2- Only after receiving 5 hours of additionel instruction.

3~ After 30 days from the date of failure.

4. After receiving 5 hours of additional ground instruction attested to
by a certificated Ground Instructor.

TEST ITEM 5. The proper altitude for an IFR flight in controlled airspace in
the United States, below Flight Level 290, is

1- based upon alrcraft heading.

2- the altitude filed in the flight plan.

3- based upon aircraft course,

k- +the altitude assigned by Air Traffic Control.

TEST ITEM 6. The areas, routes, or route gegments over which an air carrier
or commercial operator is required to carry a Flight Navigator are specified
in the

- Ailrplane Flight Manusl. .

2- International Flight Informstion Manusl.
3- Operations Specifications.
L~ Federal Aviation Regulations.

TEST ITEM 7. An air carrier or commercial operator may not use a Flight Navi-
gator unless he meets certain recency of experience requirements. Which of
the following responses correctly outlines these reguirements?

1- 50 flight navigation hours withln preceding 12 calendar month perilod.

2- 50 flight navigation bours within preceding 6 calendar month period.

3- 30 flight hours in any flight function within preceding 6 months.

h- 50 flight hours in any flight function within 12 calender month
reriod.

TEST ITFM 8. An alternate airport for the departure point is required

1- at all times.

2- 1f weather conditions are below authorized lending minimums.
3~ only when no destination alternate airport is available.

4- only when destination weather is marginal.

|

1
{
i
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TEST ITEM 9. Where only one Flight Navigator is required in schedwled opera-
tions, he may not fly as a flight crewmember more than

1- 900 kours during any l2-month period.

2- 100 hours during any 30-day period.

3- 300 hours during any consecutive 90 days.
4- 1200 hours during any 12-month period.

TEST ITEM 10. A turbine powered aircraft (not turbo-prop) is cleared to a
foreign destination airport which has no availeble alternate. Under the
provisions of FAR 121, the required fuel reserve is

l- 3 hours.

2- 1 hour and 30 minutes.

3= 30 minutes plus 10 percent of the total flight time.
4- 2 hours.

SECTION 2. FUNDAMENTALS OF AIR NAVIGATION
TEST TTEM 11. Which of the following would you classify as & great circle?

1- Circle of equal sltitude
. 2- Parellel of latitude

3- Diurnal circle

h- Hour eircle

TEST ITEM 12. Which of the following factors is most significant with respect
to the slight yearly variation in the tabulated declinetion and sidereal hour
engle of a star?

l- Parallax

2- Precession of the eguinoxes

3- Radial or line of sight motion
4- Apparent motion

TEST ITEM 13. The chenge in the tabulated GHA-Aries entry in the Air Almanac
on successive days at the same time is produced by

1l- precession of the eguinoxes.

2- radisl motion.

3- orbitel moticn of the earth.

L- rotation of the earth on ite axis.
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TEST ITEM 14. On e certain dete at GMT 1300, the Greenwich Hour Angle (GHA)
of the sun is 016°, You conclude that the time interval--referred to as the
equation of time--between the true and the mean sun is

l-
2.
3-
b

four minutes.
Zero.

thirty minutes.
twelve minutes.

TEST ITEM 15. Sidereal time is defined as the

1-
2.
3-
L

hour angle of the mesn sun.

hour angle of a star.

hour angle of the First Point of Aries.

hour angle of the First Point of Aries plus 180°.

TEST ITEM 16. Consider the following data: {

Let;
GST:
IST:
SHA*: 180°

The star 1s located on the

1-
o
3-
k-

60°N
1200
2000

upper branch of the observer's meridian. (
lower branch of the Greenwich meridian.
upper branch of the Greenwich meridian.
lower branch of the observer's meridian.

TEST ITEM 17. The constellation of ORION is located on your meridian to the

south.
the

1-
o-
3-
B

With respect to the "belt" of ORION, the star ALDEBERAN is oriented to

north.
south.
southeast.
northwest.

TEST ITEM 18. A star is at lower transit on the observer's meridiasn. Deter-

mine the longitude of the observer based on the following date:

Iat:

60°N

GHA-ARIES: 152°30!
SHA-Star: 89°30°

i- 1%8:3

2- 2

3- 62°E .
L- 118°E
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TEST ITEM 19. Which of the following are controlled by the function switeh on
a Loran Indicator?

1- Tlluminstion and focus

2- Signal strength and balance

3- ©Signsl matching and amplitude balance

4- Scale expansion and signal megnification

TEST ITEM 20. An aircraft is eruising at 35,000 feet at True Airspeed 485
knots. The speed of sound at this altitude is 576.6 knots. What is the Mach
Nunmber?

1- 0.8%
2- 0.86
3- 0.92
k- 1.00 .

SECTION 3. METEOROLOGY

TEST ITEM 21. A cold front may be defined as

l- a trough of low pressure.

. 2- a ridge of high pressure.

3- the trailing edge of an advancing air mass.
4. the leading edge of an advancing warm air mess.

TEST ITEM 22. Which of the weather conrditions listed below do you normally
gsgoclate with an extensive stratiform c¢loud formation?

1~ Showers with good visibility

2- Steady precipitation with good ceilings end visibilities
3- Steedy precipitaetion with low ceilings and visibilities
- Showers with moderste turbulence and low visibility

TEST ITEM 23. Which of the following processes act to increase the stability
of an air mess?

1- Wamming from below

2- Upslope, or orographic lifting

3- Cooling from below

- Addition of water vapor to lower layers

TEST ITEM 24. The movement of eir in a surface low pressure system may be

described as

1- diverging and subsiding.
2- converging and ascending.

. 3- converging end descending.

L. Qdiverging and ascending.
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TEST ITEM 25. A pronounced feature of the troposphere is the

l1- isothermal lapse rate.

2- absence of wind.

3~ ahsence of weather.

L- decrease of temperature with altitude.

TEST ITEM 26. The recorded temperature at an alrport situated 6000 feet MSL,
is +12°C. Assuming the normal lapse rate, the freezing level will be at

1- 12,000 feet AGL.
2- 10,000 feet MSL.
3- 12,000 feet MSL.
4- 5,000 feet AGL.

TEST ITEM 27. The ceiling at an aviation weather reporting station is
reported to be "measured 4000 feet, broken.” How 1s this ceiling shown in
the aviation westher seguence report?

1- Wi
2.
> Mo

TEST ITEM 28. The freezing level on the great circle route between San
Francisco and Honolulu is (Appendix 3, page 3)

1- below 10,000 feet at 145°W,

2- above 15,000 feet near Honolulu.
3- on the surface pear San Francisco.
L. gbove 5,000 feet at 135°W.

TEST ITEM 29. The true altitude of a flight malntaining Flight level 310 on
the great circle route from Sen Francisco to Honolulu will (Appendix 3, page %)

l- remain constant.

2- increasse after psssing 135°W.

3~ decresse after passing 140°W.

4- increase between 125°W. and 135°W.

TEST TTEM 20. Refer now to the Tropopause Vertical Wind Shear Chart,
Appendix 3, page 5. A jet flight, maintaining flight level 290 on the great
circle route between Gander, Newfoundland (CYGX) and Paris, France (LFPO)
would be flying

1l- s&bove the tropopause on the entire route.

2- below, then sbove the tropcopause.

3- below the tropopause between 43°W. and 20°W.

i- below the tropopause on the entire route. .
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L SECTION 4. PLOTTING AND COMPUTING

TEST ITEM 31. The flight plan time on a certain 2700 n.m. route is 6 hours.
Flight 100 arrives at the mid-point of the route at 2205 GMT. What True
Airspeed must be maintelned to srrive over the destination at the originsl

} ETA of- 0105 GMT, hased on the following conditions?

Flight Level « « + o « s s o s ¢ s o« & + 340

| Desired True COUrSE « ¢ « « o« o o« o« « o 120°
Wind v o v o ¢ ¢ o ¢ o o s s o o s o« « 230°/110 kts.
Outside Air Temperature (Indicated) . . -30°C
Temperature Correction « + « « « o « « » 19°

1~ 428 knots.
2- L25 Xnots.
3- k30 kmots.
4- 450 knots.

TEST ITEM 32. What ls the equivalent Mach Number for the True Airspeed
computed under the conditions outlined in the previous test item?

l' -TO
l"l 2- .75
3- .79
- .73

TEST ITEM 33. What is the compass heading to be flown from the mid-point of
the route 1n test item 31 (Variation 18°W; Deviation 3°E)?

1- 134°
2. 145°
3- 149°
4. 152°

TEST ITEM 34. On December 21, 1966, at 0330 GMT, the sun bears 180° true as
it reachesa the maximum altitude of L5°. The position of the observer is

1- 68°26.4N; 53°03.1E.

2- 21°33.6'N; 126°56.9'E. (See Appendix 3, page 6 for
3- 21°47.2'N; 127°08.5'E, Air Almensc Page)
4- 21°33.65; 126°53.9'W.
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TEST ITEM 35. Given the following altimetry readings with supporting data:

0315Z 0k 002
Pressure Altitude: 25,150 feet 25,050 feet
Absolute Altitude: 24,750 feet 2k,850 feet
IAT' L L ] L ] - 60°N
TA.SU *« 0 275 k‘tB-
G5 « « « » » 300 kts.
m L] L d L] - L] 230c
The alrcraft is on & True Course of

1- 235°.

2- 228°-

3- 232°.

)'l'- 225°o

TEST ITEM 36. The position of an aircraft is fixed at 2315 GMT in Latitude
S°N; Longitude 81°30'W. If the aircraft continues on & Grid Heading (D. G.
Mode) of 247°, determine the ETA and Letitude at the 85th meridien based on
the date below (see Chart Segment, Appendix 3, page 7):

Flightl:evel---...........-350

MECH « o « o « ¢ o o ¢ o s s o v v u e e 0.75
Qutside Alr Temperature (Indicated} . . . -15°C
Temperature Correction + « « « « « o+ + « « 22°

W/V {True Direction) . « 4« + v ¢ o &+ « « « 177°/80 kts.
Aversge Convergence . « . « « o s+ o o « « 33°

1- ETA/0007 GMT; Let. 00°S0'N.
2- ETA/0004 GMT; Lat. OL°CO'N.
3- ETA/0000 GMT; Lat. 0O1°15'N.
4- ETA/2358 GMT; Lat. 01°25'N.

TEST ITEM 37. Compute ‘the Magnetic Heading which 1s equivelent to the Grid

R

Heading of 247° from the previous test item based on the following information:

Average Grivation (GV} . . . . 38°E.
Variation « « « « o ¢ &+ o o ¢ & 5°E.
Deviation « « o « ¢ « » o » « « 4°W,

CONVEIrZENnce « + o « « » « o « o 33°
1- 220°.
2' 20600
3‘ 20900
h- 214°,
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TEST ITEM 38. Listed below are-intercepts and true besrings (Zy) for three
stars, resolved to a common time of 0005 GMI. FPlot the fix from an assumed
position of 01°N; 85°20'W.

i 2 3
Intercept 20' T0 6' AWAY 287 TO
VAN 180° 2ko° 120°

(Convergence: 34°)
The position of the 0005 GMT fix is

1- 01°00'N; 85°C0'W.
2- 00°30'N; 85°15'W.
3- 01°15'N; 84°50'W.
L- 00°4O'N; 85°00'W.

TEST ITEM 39. Assuming no change in heading or TAS, what average wind (Grid
Direction) has been experienced between the 2315 (MT and 0005 GMT fixes?

1- 210°/57 kts.
2- 230°/50 kts.
3- 200°/72 kts.
@ :- 180775 xts.

TEST ITEM 40Q. Consider the flight planning dasta outlined below:

Flight Wind Flest
Zone level Component Mach Temp Dist.
1 C1imb* +30 kis. -- -- 250
2 350 +80 kts. .80 -30°C 550
3 350 4100 kts. .80 -20°C 540
L 350 +90 kts. .80 -25°C 530
5 Descent** +50 kts. - - 180

NOTE:  *Use Average TAS 370 kts.
¥¥Use Average TAS 320 kts.

You determine the flight plen time to be

1- 3 hours, 49 minutes.
2- 3 hours, 52 minutes.
3~ 3 hours, 55 minutes.
L- 3 hours, 59 minutes.
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SECTION 5. ANSWERS AND EXPIANATIONS TO SAMPLE EXAMTNATION TEST ITEMS

TEST ITEM 1 (Ans. 3). The reference is FAR 63.13.

TEST TTEM 2 (Ans. 2). The reference is FAR 63.15(a)}. Note the effective
period for a certificate issued to a person other than s U. S. citizen.

TEST ITEM 3 (Ans. 2). The reference is FAR 63.3(b).

TEST ITEM 4 (Ans. 3). The reference is FAR 63.59. In this situastion, the
applicant may either welt for the 30-day period to elapse or present
evidence that he has received 5 hours of additional in-flight instruction. !

TEST ITFM 5 (Ans. 4). The reference is FAR 91.121(a). Note the distinction
made between flight in controlled end uncontrolled airspace.

TEST ITEM 6 (Ans. 3). Refer to FAR 121.389(b). You should also review {
paragraph (a).

TEST ITEM 7 (Ans. 1}. The reference is FAR 121.451(a). Note thet the alter-
native procedure involves a check flight.

distance requirements specified with one engine inoperastive in (a)(2).

TEST ITEM 9 (Ans. 3). The reference is FAR 121.493(a). In this situation,

TEST ITEM 8 (Ans. 2). The reference is FAR 121.617(a). Note further the . {
the limitations stated in FAR 121.483 are applicable. 1

TEST TTEM 10 (Ans. 4). The reference is FAR 121.645.

TEST TTEM 11 (Ans. 4). The hour circle in all cases qualifies as & great
circle.

TEST ITFM 12 (Ans. 2). The equinoxes have a slow, westward motion at the rate
of 50 seconds of arc per year, caused by the unequal gravitational force
of the moon and other bodies on the earth. This motion--called pre-
cession of the equinoxes--alters the position of the reference circles
which serve as the basils for measurements of declination and sidereal
hour angle.

TEST ITEM 13 (Ans. 3). The daily eastward movement of the earth in its orbit
about the sun--approximastely 1° per day--is reflected in the equivelent
westward movement of the First Point of Aries in the Air Almsnac entry.
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TEST

ITEM 14 (Ans. 1). Civil, or mean time, 1s based on the motion of a

TEST

fictitious mean sun, travelling at a uniform rate of speed along the
equinoctlal. The actuml, or true sun travelling along the ecliptic

at varying rates of motlon mey lead or lag the mean sun by as much as
4.1° (16.% minutes). In this case, the GHA of the mean sun is 015°.
The GHA of the true sun is 016° as reflected in the appropriaste Air
Almsnec entry. The 1° difference in arc converts to a time difference
of 4 minutes.

ITEM 15 {(Ans. 3). The reference point for sidereasl time is the Vernal

TEST

Equinox, or the First Point of Aries. Unlike solar time, the sidereal
day starts when the reference point is on the upper branch of the
celestial meridian. It 1s Greenwich Sideresl Time (GST) or Local
Sidereal Time (IST) as the Greenwich or local celestial meridian is used
as the origin for measurement of hour angle.

ITEM 16 (Ans. 3)}. By the sbove explanation of sidereal time, you locete

the First Polint of Arles on the lower branch of the CGreenwich meridien
(GST: 1200). Sidereal Hour Angle of the star (SHA*: 180°) is measured
westward from the hour circle of the First Point of Aries which, in this
case, locates the star on the upper branch of the Greenwich meridian. A
time disgram is most helpful In visuvslizing these relationships.

ITEM 17 (Ans. 4). In this approxiﬁate meridian location, the belt of

TEST

ORION has a general northwest/southeast orientation. To the northwest
lies Aldebaran; to the southeast lies Sirius.

ITEM 18 (Ans. 2). This test item, as well as those involving determina-

TEST

tion of latitude by upper or lower meridian transit, has no operational
application. It is used merely to illustrate basic concepts. A time
diagram, again, is most useful in visualizing the problem. In this case,
the GHA* (242°) results from the combinatim of GHA-Aries and the SHA¥*,
The longitude of 62°W. results from the expression (GHA* + 180°) -360°.

ITEM 19 (Ans. 4). The function switch provides a means of electronic

scale expension and signal magnification to produce a suitably accurate

reading.

TTEM 20 (Ans. 1). ‘Mach number is defined as the ratio of the true

TEST

TEST

alraspeed to the speed of sound which in this case produces the stated
ansver.

ITEM 21 (Ans. 1). Fronts are ususlly found along a low pressure trough.

The conventional definition describes the cold front as the leading edge
of en advancing cold air mess.
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TEST ITEM 22 (Ans. 3). Although there are exceptions, response 3 meets the
requirements for the normal condition.

TEST ITEM 23 (Ans. 3). All of the processes, with the exception of the
response 3 process, mey act to produce a greater or steeper lapse rate
vhen compared with the dry or moist adlebatic lepse rates and thus
decrease the stability of the air mass,.

TEST ITEM 24 (Ans. 2). The effect of surface friction contributes to the
invard drift of ailr across the iscbarse towerd low pressure. The con- 1
verging elr must then ascend.

TEST ITEM 25 (Ans. 4). The atmospheric layer adjacent to the earth is known {
as the troposphere. Most of the weather effecting aviation cccurs in
this layer, within which the temperature nomally decremses with altitude.

TEST ITEM 26 (Ans. 3). The solution is based on the normal lapse rate of 2°C. ‘
per 1000 feet.

TEST ITEM 27 (Ans. 2). Refer to Appendix 3, Section 1--"Key to Aviation 1
Weather Reports.” Front and back sides of this card are reproduced on
pages 1 and 2 of this section of the guide. !

TEST ITFM 28 (Ans. 1). Refer to Significant Weather Prognostic Chart, .
Appendix 3, page 3.

TEST ITEM 29 (Ans. 2). Refer to the 300 Millibar Constent Pressure Chert,
Appendix 3, page 4. An aireraft flying with a constant altimeter setting
and a constant altitude indication will conform to the slope of the
constant pressure surfece and, in so doing, will chsnge its true altitude.

TEST ITEM 30 (Ans. 4). The Tropopause Vertical Wind Shear Chart, when used in |
conjunction with the 300 millibar chart, provides wind and temperature
information--vertically and horizontally--within the layer from 300
millibare to 150 millibers. The following data is shown on this chart:

a., Intersectione of the tropopause in 50-millibar intervals from {
300 to 150. Stendard heights of the pressure surfaces are given
in the inset box at the bottom of the chart.

b. Mean vertical wind shear for the leyer from 300 to 150 millibars
at intervals of 2 knots/1000 feet, shown by dashed lines. The
mean verticel wind shear is an arithmetic mean of the forecast
values of the shear below and above the layer of maximum wind. ‘
It is not drewn for values less than 2 knots.

¢. Tropopause and 150-millibar level temperatures are enclosed in
rectangles and squares, respectively.
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TEST

In thie problem, the aireraft is flying at FL 290, or pressure altitude
29,000 feet. Over a portion of the route, the tropopause is shown to be
8lightly below the 250-millibar level (pressure altitude 34,000 feet).
The flight will therefore be well below the tropopause over the entire
route.

ITEM 31 (Ans. 2). To arrive at the given ETA will require a Groundspeed

TEST

of 450 knots. Solution yields the required TAS of 425 knots.

ITEM 32 (Ans. 4). Solution will vary with the particular computer used.

TEST

If you need True Alr Temperature, you must apply the temperature correc-
tion to the Indicated Air Temperature to produce the desired value of
-1'1'900.

ITEM 33 (Ans. 3). Application of the Compess Error {15°W) to the True

TEST

Heading in test item 31 (134°) produces Compass Heading (149°).

ITEM 3% (Ans. 2). Again, the test iltem has little operationsl application

TEST

but is used to 1lllustrate basic concepts. In this case, the sun is to the
south on the observer's meridian. The Zenith Distance is 45° (90°-45°)
and when combined with the declination (23°26.4!'S.) ylelds the cbserver's
latitude (21°33.6'N). The GHA of the swn at the stated time is 233°03.1'W
which subtracted from 360° produces the longitude value of 126°56.9'E. A
dlagram of the plane of the meridian 1s helpful in visuslizing the
latitude solution.

ITEM 35 (Ans. 4). The height difference of +200 feet produces a V§ of

TEST

24.0 n.m. 'This yields a drift angle of epproximately 5°L. at the Ground-
speed of 300 knots. True Course is, therefore, 225°.

ITEM 36 (Ans. 2). You mey wish to remove the chart segment in Appendix 3,

page T for convenlence in this plotting exercise. The steps 1in the solu-
tion are outlined below:

a. Determine TAS. If your computer requires the use of true air
temperature, convert the lndicated temperature to true. nsing the
correction given. True air temperature is -37°C. TAS is 450 knots.

b. Convert true wind direction to grid direction (177° + 33° = 210°G).
e¢. Solve for Grid Course and Groundspeed based on the following data:

Gr id Heading 2 L - [ ] - L - - . L] 2u7°
TAS L] L] " - L] - . L] [ ] [ L L] L] [ ] L] ll' 50 knot 8
WVGE ¢ o o v v s v s v o s o s« 210°/80 knots

Result
G’rid COU.I‘S& ') [] - L) - [ L] - L] . L) 251{'0
Groundspeed + « ¢« » ¢« s ¢+ ¢ « » « 390 knots
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d. Plot Grid Course 254° from 2315 GMT fix position to 85th meridian.
Latitude is 01°00'N; Distance is 320 n.m. which at Groundspeed
390 ¥nots produces ETA 0004 GMT.

TEST ITEM 37 (Ans. 3). Grivation is the angle which results from the combina-
tion of convergence and variation. Stated in another way, it is the
difference in direction between Grid North and Magnetic North. In this
case, the Grivation (GV) of 38°E is applied to the Grid Heading of 247°
to produce the Magnetic Heading of 209°.

TEST ITEM 38 (Ans. 4). This is a simple plot of a celestial fix. In the !
official examination, you will be expected to perform all computations |
in addition to the required plotting. For this purpose, excerpts from
the Alr Almenac and Naevigation Tables are provided in a separate booklet.

Note that Coriolis Force 1s not slgnificant at thils latitude.

TEST ITEM (Ans. 1). The following factors are known: |

Grid Heading . . . « . 247°

TAS « v v « « « ¢« ¢ » « 450 knots

Grid Course . « « . « « 252°

Groundspeed . . » . . . U405 knots |

Computer solution yields grid wind of 210°/ 57 knots. . ‘
TEST ITEM 40 (Ans. 3). “The solution is outlined below. In addition to flight

time computetions, you may be asked to determine fuel required based 1

ypon fuel flow values.

ACCUMULATED
Zone iLAS GS DIST TIME TIME
1 370 400 250 38! -
2 L85 565 550 58 1:36
3 k95 595 540 55° 2:31
4 490 580 530 55! 3:26
5 320 370 180 29! 3:55
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MKC|1SOM25®(4R-K[132//58/56|/1807|/993/] RO4LVR20V40 |/®55

$KY_AMD CEILING
Shy covar syabels ore in areandiag ovdar. Flgoras preceding
dymbats wa huights in hundreds of Teat sbove atetian.
Sky cover symbols ores
OClun Lesd than .1 ghy covar
Scortaredr 0.1 va luss then 0.8 shy sever.
[ Beakant 0.6 10 0.9 thy cover.
B Overcant: Mare then 0.7 sky covar
= Thin {Wher prafined 10 the sbeve symbela,}
=X Partiod sbacuration: 0.1 te tess thon 1.0 sy hidden by
précigitation or shstrucilon to vislon [bases &t surfocs)
% Obscusarions 1.0 sky hiddun by pracipitotion or
obehruction ra vinion lbaxes et surloce)

Lt preceding height of layer identities ceiling 1ayer and
rodicsies how ceiling height was cbtwined. Thus:

A Awxval R Radiosonds Balloon
D Ballcoo (Pilot or or Rader.

cerhng ), ®  Indefinite
I Eaniswied height of U Height of cumiform.

£ irriorm ©louds wn celling Iayer anhaows.
banis of prrhislency. 7 Height of cinllorm norr
ceiling tayor unkacem.
£ Euimsicd heights of  **V*" Ioenedistely faliowing
Aancirviform clouds nymerical value fndicates
o Ueangred & varying e¢iling.

VISBILITY

Repewrted in Hatuta Miles omd Fractisns. (YaValably)

WEATHER AND OBSTRUCTION TO V]SION SYMBOLS

A Hal F Faq R¥ Roin Showars
AP Smuf! Hall GF Ground Fog 5 Snaw

B0 SBlowing Dumt H Heze $G Smow Groins
BN Blowing Send 1€ tce Crystula SP Snsw Pellets
BS Blowing Snew IF lca Fag ¥ Saow Shewws
D Dust K Semehs T Thunderstarm
B Sheer L Drizsls IL Frensing Driazle
EW Siset Shaware R Ruin ZR Fraexing Rein

Pracipitation iatensitins ars indicated thus

~ Yary Light; = Light; { no sign | Nederurat + Houvy
wiND

Direction in tens of degrees from trus nosth, apeed in kaots. 0000 indicates calm,
G indicotes gutty, Peak speed of guats followa G or G whan squell la reported.
The costraction ESHFT followed by tocal time growp in remarks indicates winds
shift sad lie time of occumence. (Kia. 5 1,15 a siatere ml/to-)

EXAMPLES: 3427 360 Degrees, 7T Koota;

IITCAD 30 Dagrees, 17 Raots Peak spaed in gusta 40 knots.

ALTIMETER SETTING
The (it figure of the actna) ltivwtdr Siling i ¢lways smitted from the mport.

RUNWAY VISUAL RANGE (RVR)

RVR (s repertad from somt stationd, Extreme velues for 10 miantes prior 1o
by hoa ars given i atr of foet, Ronsway idevrification precedes
RVR miporl.

CODED PIREPS

Plloy reporta of clouds not visibis from groand are coded with MSL height date
preceding andsar {ollowlng wky cover symbol 16 indicate rloud bases and/or tops,
respectivaly.

DECODED REPORY

Kassss City: Record sbaervation, 1500 feet scatierrd clonds, mtasured cwiling
2300 fest overcasy, vizibillty 4 miles, light min, smoke, wea lewel preswure 1015,2
millibars, temperatrs S8°F, dewpoint S6°F, wind 180°% 7 kaots, altumetar setring
29.93 inches. Rumway O4 teft, visusl rengs 2000 fL. warisbile to 4000, Pilor
repons top of cvereayt 3500 feet,

[*TYPE OF REPORY

The ominsbon 8! typewolereport date WenUfics » scheduled racord obaervation for
the hagr apecified in the sequence hesding the 1ime of &n sut-ol-aequencs,
apecisl observation is given as "S¥ foliowed by o time group(ldhowr clock GHT)
ot “PIT 9 9715 .XW..."" A special indiceten & significant chongs in oae or
more elemenis. Local reports are idantified Dy LCL™ and & time group. Lacals
wre trinumitted an locs) teletypawriter cimcuits onty.
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« WEATHER BUREAUL

g Office, Washingt
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KEY TO AVIATION WEATHER FORECASTS ......

TERMINAL FORECASTS contnin informatien for specific airports on cuiling, clovd heights, clovd amagnts,
visibility, weather condition and wrfuce wiad. They ore written in a form similar to the AVIATION
WEATHER REPORT.

CEILING Munrilinzd by tha lanar e

CLOVUD HEIGHT 31 In hundrady of 1ss) sheve the atetien {greond}

CLOUD LAYERS: Srersd In azcanding sedar of haight

VISIBILITY: In storote miley, byt smitsed 1 over A miles

SURFACE WIKD: in tuas of dagrass ond knote; emittad whan lass then 10,

EXAMPLE OF TERMINAL FORECASTS

CI13 Celling 1500, broken clouds Clear, wiaibility cas snd

Oit/2GF oneshall miles, growmd fog.

Scettered cloyds ar J000%
DCTOBER 32300f coiling 7000 avercan, visihility

6 miles, smake, surfuce wind

310 degread J0 knots. Quaty.

Sky obecured, vertical wisibitity 500,
risibilily one-fourth mile, moderats snow,

CHXt/48

AREA FORECASTS are 12hour forvcasts plus 12-howr QUTLOOKS of clovd, weother and franin! conditions
for on grea the size of severol stotes. Heights of cloud tops, icing, and turbulence ore abowve SEA LEVEL;
ceifing heights, ABOYE GROUKD LEVEL; boses of cloud loyers are MSL. OR ABV GRND LVL, es indicated,
Area Forecasts are cmended by SIGMET ond AIRMET.

SIGMET ond AMRMET warm cinmen in Right of petenticlly hesardaus waother such o3 squall
lines, thyndersterms, feg, icing, ond torbulence. SIGMET s cencem severe and axtreme
conditions of Impartance to oll alrcraft. AIRMET s concern less severe conditions which
moy be buzardous ta sama clrcraft or to relotively Inexperlenced pilots. Both ary broed-
caat by FAA o0 HAVAID velce chonnels.

WiND TEMPER, LOF ore 6 end 12-bour forecosts of
diraction [neurest 10°tme H) ond speed (knots} For selected Might levels, Temparatures
olott ("C) are included for ol} bt the lowest and 7000-foot Tevals.

EXAMPLES OF WINDS ALOFT FORECASTS:

LVL 3000 5000 FT 7000 10000PT
MLY 2925 2833400, 2030 3030-06

At 5000 MSL wind from 2807n1 33 knata
with temparature O*Celsius

PILOTS report in-flight weather to neorest FSS

U.S.DEPARTMENT OF COMMERCE « ERVIRONMENTAL SCIENCE SERVICES ADMINISTRATION «

WEATHER BUREAU

Revised April 1964

2 938g
¢ xypuaddy

99/9%/01
Z-£9 OV
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SECTION 3. AIR AIMANAC PAGE
GREENWICH A. M. 1966 DECEMBER 21 (WEDNESDAY)
© am ARES | MARS 12 [ JUPTER-2t | SATURN 13 [ © MOON | fMaon {0
GHA Dec. |GHAT | GHA Dec. GHA _ Dec, GHA _ Dec. GHA  Dec. rise
» ’ L I [ ] r . L L - r . 7 L L L
180342 523 26,3 89069260165 142|323 38 N1955 94145 441 78108 128] .| b ol =
163042~ 263[ 9137326246 326 09 96 45 044 7212 18|15
185341  263[ 94077 265 16 328 39 9915 83le 33 70035 2103
188 041 - 263| 9638126747 . |33109. - (10146 8536 . 3sf 70(22 231-0a
190340  263| 99085| 27017 333 40 104 26 8802 37| gal 15 2ol 0%
193040  263|101389) 272 47 336 10 106 46 9028 39 23112 23-0%
195 339 523 263|104 09.4/ 275 17 5 142|338 41N19 55109175 4 41f 9254 N 1 42{ 62} 12 35|01
198039~ 264 105 39.8) 277 47 38111 111 47 9520 44l olio ol
200338 2641109102 280 18 343 42 114 17 9746 48] 5dt13 35 03
203038 - 26Al111406l28248. . |34p12. . |11648- . |10012 . 48] i35 40| 02
205337 2641114110 265 18 348 43 11918 10238 s 2413228 02
208036  264)116 414|287 48 35113 12149 1504 83 331240l o2
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