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PREFACE 
This written test guide has been developed by the Flight Standards 

Service, Federal Aviation Administration, Department of Transportation, as 
Advisory Circular A C 143-2C to assist applicants who are preparing for the 
Ground Instructor—Instrument Written Test. It supersedes the Ground 
Instructor—Instrument Written Test Guide, A C 143-2B, issued in 1971. 

This guide outlines the scope of knowledge covered in the test, lists 
reference materials for study, and presents sample questions with answers 
and explanations. 

Comments regarding this publication should be directed to the Depart­
ment of Transportation, Federal Aviation Administration, Flight Standards 
National Field Office, P.O. Itox -2Mm, Oklahoma City, Oklahoma "3125. 
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Ground Instructor—Instrument—Written Test Guide 

INTRODUCTION 
This written test guide is not offered as a 

quick and easy way to gain the knowledge 
necessary fo r passing the written test. There 
is no substitute fo r di l igent study in so diver­
sified a field as aviation ground instruction. 
Continuous review is essential to remain cur­
rent in the many areas where technological 
change is the rule rather than the exception. 

T h e applicant fo r the Ground Instructor— 
Instrument Ra t ing should make a thorough 
review o f the " S T U D Y O U T L I N E " given on 
pages 7 through 12 o f this guide. I f an area 
o f weakness is found, that area should be 
studied thoroughly. A f t e r the review, the ap­
plicant should take the sample test without 
aid, then compare the answers with those in 
the "Analys is o f Answers to Sample Test 
I tems" found at the end o f the sample test. 
I f nearly all the answers are correct, the ap­
plicant is p robably prepared to take the 
Ground Instructor—Instrument Wri t t en Test. 
I t should be kept in mind, however, that the 
required test wil l cover considerably more 
areas o f knowledge than the sample test. 

CERTIFICATION REQUIREMENTS 

T h e fo l lowing excerpts f rom the Federal 
Avia t ion Regulat ions, Par t 143, are given fo r 
the convenience o f the applicant. 

" § 143.9 Eligibility requirements: general. 
T o be eligible fo r a certificate under this 

Part , a person must be at least 18 years o f age, 
be o f good moral character, and c o m p l y with 
§ 143.11." 

"5 143.11 Knowledge requirements. 
Each applicant fo r a g round instructor cer­

tificate must show his practical and theoretical 
knowledge o f the subject fo r which he seeks a 
rating by passing a written test on that sub­
j e c t " 

"S 143.15 Tests: general procedures. 
( a ) Tests prescribed by or under this Par t 

are g iven at times and places, and by persons, 
designated by the Administrator . 

( b ) The minimum passing grade fo r each 
test is 70 percent." 
T o meet the requirements o f sections 143.9 and 
143.11, an appl icant fo r a Ground Instructor 
Certificate with an Instrument Rat ing must 
pass a Ground Instructor—Instrument Wri t ten 
Test and a Fundamentals o f Instruction Wri t ­
ten Test.* Howeve r , i f the applicant already 
holds a valid F A A Fl igh t or Ground In­
structor Certificate no separate test on Funda­
mentals o f Instructing is required when 
apply ing fo r an additional instructor cer­
tificate o r rating. 

I t is not necessary to take the Fundamentals 
o f Instructing test on the same day as the 
Ground Instructor Instrument Wri t ten Test. 
I t is immaterial which test is taken first. 

THE WRITTEN TEST 
The Ground Instructor*—Instrument Wri t ten 

Test emphasizes the aeronautical knowledge 
areas in which the instrument g round instruc­
tor should be prepared to teach. Test items 
require a knowledge o f air traffic, communica­
tions, navigation procedures, operat ing prin­
ciples o f air navigat ion radio aids, and 
instrument flight techniques. T h e applicant 
must app ly knowledge o f Federal Avia t ion 
Regulations, preflight duties, aircraft per­
formance, aerodynamics, in-flight operation, 
weather, navigat ion aids, and navigat ion pro­
cedures. 

* For study guidance and reference materials for 
the test on Fundamentals of Instructing, the appli­
cants should consult AC 143-1D, Ground Instructor 
Written Test Quide, Basic-Advanced, available from 
the Superintendent of Documents, U.S. Government 
Printing Office. 
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All test items are the objective, multiple-
choice type and can be answered by the selec­
tion of a single response. The items are 
similar to those contained in the sample test 
in this guide. The applicant indicates the 
chosen answer on a special answer sheet. Di­
rections for taking the test and for marking 
the answers should be read carefully and un­
derstood by the applicant before beginning the 
test. Personal and other information should 
be accurately entered in appropriate spaces on 
the answer sheet. Approximately 5 hours are 
allowed to complete the test. 

After the test is completed, the applicant's 
answer sheet is forwarded to the U.S. Depart­
ment of Transportation, Federal Aviation A d ­
ministration, Aeronautical Center, Oklahoma 
City, Okla., for scoring by A D P computers. 
Shortly thereafter, a test grade is mailed to 
the applicant on A C Form 8080-2, Airman 
Written Test Report.. The report also con­
tains coded indicators of the knowledge areas 
in which the applicant experienced difficulty. 
These knowledge areas can be determined by 
reference to the Subject Matter Outline which 
accompanies the report. The "Study Outline" 
given on pages 7 through 12 of this guide is 
similar to the Subject Matter Outline. 

A n applicant who successfully passes the re­
quired test should present A C Form 8080-2, 
Airman Written Test Report, to the Flight 
Standards District Office for issuance of the 
Ground Instructor Certificate with an instru­
ment rating. 

RETESTING AFTER FAILURE 

The applicant who receives a failing grade 
on a written test may apply for retesting. 
The applicant may apply for retesting—(a) 
after 30 days after the date the test was failed, 
or (b) upon presenting a statement from an 
appropriately rated certificated ground instruc­
tor certifying that the applicant has been 
given at least 5 hours additional instruction 
in the areas failed and is now considered 
capable of passing the test. 

TAKING THE TEST 

The test may be taken at F A A Flight Stand­
ards District Offices and at other designated 
places. 
Bear in mind the following points while tak­
ing the test: 

1. Answer test items in accordance with 
latest regulations and procedures. 

2. Read and thoroughly understand all in­
structions. 

3. Read each test item carefully and work 
out your answer before selecting an al­
ternative response. Comments received 
from applicants indicate that unsatisfac­
tory performance on a written test is fre­
quently the result of a failure to read 
carefully rather than a lack of knowledge. 

4. Each test item has a specific objective and 
in no case has one been devised to "trick" 
the applicant. 

5. Only one of the alternative responses 
given for each test item is correct and 
complete. The incorrect alternatives are 
based on incomplete knowledge of the sub­
ject, common misconceptions, or the use 
of incorrect procedures. 

6. In solving a computer problem, select the 
answer closest to your solution. If you 
have solved the problem correctly, your 
solution will be nearest the correct answer 
because that answer is an average of the 
answers obtained by using several types 
of computers authorized for use on F A A 
written tests. 

7. Do not spend too much time on difficult 
test items, but continue on to items you 
can answer readily. When these have 
been completed, return to the more diffi­
cult items. 

REFERENCE MATERIALS 

The following list of publications and ma­
terials is provided for the benefit of individuals 
who wish to prepare for the written test. 

Testbooks and other reference materials are 
available from commercial publishers. Many 
public and institutional libraries offer study 
materials in both teaching methods and aero-
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nautical subject areas. It is the responsibility 
of each applicant to obtain study materials. 

NOTE—With the exception of the "Aviation In­
structor's Handbook," the references listed were 
available at the time this publication went to 
press. 

CHARTS 

E N R O U T E L O W A N D H I G H A L T I T U D E 
C H A R T S . These charts provide necessary 
aeronautical information for en route instru­
ment navigation in the established airway 
structure. 

A R E A C H A R T S . These charts are part of 
the En Route Low Altitude Chart series. 
They furnish terminal data on a larger scale 
in congested areas. 

I N S T R U M E N T A P P R O A C H P R O C E ­
D U R E C H A R T S . Each of these charts 
depict an instrument approach procedure, 
including all related data, and the airport 
diagram. 

S T A N D A R D I N S T R U M E N T D E P A R ­
T U R E S (SIDs) . These charts are collated 
in two booklets, "East" and "West." They 
are designed for use with En Route High 
and Low Altitude and Area Charts. They 
furnish pilots departure routing clearance in 
graphic and textual form. 

S T A N D A R D T E R M I N A L A R R I V A L 
R O U T E S ( S T A R s ) . These charts are col­
lated in one booklet and are designed for 
use with En Route High and Low Altitude 
Charts. They furnish pilots preplanned in­
strument flight rules ( I F R ) air traffic con­
trol arrival route procedures in graphic and 
textual form. 

P I L O T E X A M - O - G R A M S (Free -FAA) . 
Brief discussions, using the question and 
answer technique, of problem areas in 
aeronautical knowledge, which are apparent 
from applicant performance on the F A A 
written tests and from accident and violation 
reports. Distribution of Exam-O-Grams is 
limited to one complete set of V F R and/or 
I F R Exam-O-Grams per individual request. 

FEDERAL AVIATION REGULATIONS (FARs) 

Part 1 Definitions and Abbreviations. 

Part 61 Certification: Pilots and Flight In­
structors. 

Part 91 General Operating and Flight Rules. 

Part 95 I F R Altitudes. 

Part 97 Standard Instrument Approach 
Procedures. 

Part 135 Air Taxi Operators and Commer­
cial Operators of Small Aircraft. 

Part 141 Pilot Schools. 

Part 143 Ground Instructors. 

AIRMAN'S INFORMATION MANUAL (AIM) 

This publication presents in five parts, in­
formation necessary for the planning and con­
duct of a flight in the National Airspace Sys­
tem. It is designed to be used in the cockpit 
for preflight and in-flight operations by pilots 
and contains both instructional and procedural 
information. The subscription consists of: 

Part 1—Basic Flight Manual and A TO Pro­
cedures. Issued quarterly. 

Part 2—Airport Directory. Issued semi­
annually. 

Part 3—Operational Data. Issued every 56 
days. 

Part 3A—Notices to Airmen. Issued every 
14 days. 

Part 4—Graphic Notices and Supplemental 
Data. Issued quarterly. 

NOTE—As of April 1975, Part 3A became a sep­
arate part, which must be ordered and paid for 
separately. It will no longer be received auto­
matically as an item with Part 3. 

ADVISORY CIRCULARS 

00-6A—Aviation Weather 
Provides an up-to-date and expanded text 
for pilots and other flight operations per­
sonnel whose interest in meteorology is 
primarily in its application to flying. Gov­
ernment Printing Office ( G P O ) . 
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00-45—-Aviation Weather Services 
Supplements A C 00-6A, Aviation Weather, 
in that it explains the weather service in 
general and the use and interpretation of 
reports, forecasts, weather maps, and prog­
nostic charts in detail. It is an excellent 
source of study for pilot certification exam^ 
inations. ( G P O ) 

00-17—Turbulence in Clear Air 
Provides information on atmospheric tur­
bulence and wind shear, emphasizing im­
portant points pertaining to the common 
causes of turbulence, the hazards associated 
with it, and the conditions under which it 
is most likely to be encountered. (Free 
from F A A ) 

00-24—Thunderstorms 

Contains information concerning flights in 
or near thunderstorms. (Free from F A A ) 

20-32B—Carbon Monoxide (COJ Contamina­
tion in Aircraft—Detection and Pre­
vention 

Provides information on the potential dan­
gers of carbon monoxide contamination from 
faulty engine exhaust systems or cabin 
heaters of the exhaust gas heat exchanger 
type. (Free from F A A ) 

60-4—Pilot's Spatial Disorientation 
Acquaints pilots flying under visual flight 
rules with the hazards of disorientation 
caused by loss of reference with the natural 
horizon. (Free from F A A ) 

60-6A—Airplane Flight Manuals (AFM) Ap­
proved Manual Materials, Markings, 
and Placards—-Airplanes 

Alerts pilots to regulatory requirements re­
lating to the subject and provides informa­
tion to aid pilots in complying with the 
provisions of F A R 91.31. (Free from F A A ) 

61-16A—Flight Instructor's Handbook 
Gives guidance and information to pilots 
who are preparing for flight instructor cer­
tification and for use as a reference by cer­
tificated flight instructors. ( G P O ) 

60-14—Aviation Instructors Handb o o7e 
(Available in the near future) 

This handbook is in the process of being de­
veloped to supplant A C 61-16A, Flight In­
structor Handbook. It will provide currently 
certificated flight and ground instructors, 
and applicants for such certificates, with 
comprehensive, accurate, and easily under­
stood information on learning and teaching. 
It will relate this information to the aviation 
instructor's task conveying aeronautical 
knowledge and skill to students. 

61-27B—Instrument Flying Handbook 
Provides the pilot with basic information 
needed to acquire an F A A instrument rat­
ing. It is designed for the reader who holds 
at least a private pilot certificate and is 
knowledgeable in all areas covered in A C 
61-23A, "Pilot's Handbook of Aeronautical 
Knowledge." ( G P O ) 

90-1A—Civil Use of U.S. Government Pro­
duced Instrument Approach Charts 

Clarifies landing minimums requirements 
and revises instrument approach charts. 
(Free from F A A ) 

90-12A—Severe Weather Avoidance 
Warns all pilots concerning flight in the 
vicinity of known or forecasted severe 
weather, severe turbulence, and hail. It also 
advises them that air traffic control facilities, 
even though equipped with radar, might not 
always have the capability nor be in a posi­
tion to provide assistance for circumnaviga­
tion of areas of severe weather. (Free from 
F A A ) 

90-14A—Altitude—Temperature Effect on 
Aircraft Performance. 

Introduces the Denalt Performance Com­
puter and reemphasizes the hazardous effects 
density altitude can have on aircraft. (Free 
from F A A ) 

90-23D—Wake Turbulence 
Alerts pilots to the hazards of aircraft trail­
ing vortex wake turbulence and recommends 
related operational procedures. (Free from 
F A A ) 
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90-38A—Use of Preferred IFR Routes 
Outlines the background, intent, and re­
quested actions pertaining to the use of pre­
ferred IFR route*. (Free from FAA) 

90-82—Flying DME Arcs 
Describes procedures and techniques for in­
tercepting DME arcs from radials, main­
taining DME arcs, and intercepting radials 
and localizers from DME arcs. (Free from 
FAA) 

91-8A—Use of Oxygen by General Aviation 
Pilo tsf Passengers 

Provides general aviation pernonnel with in­
formation concerning the use of oxygen. 
(Free from FAA) 

91.11-1—Guide to Drug Hazards in Aviation 
Medicine 

Lists all commonly used drugs by pharma­
cological effect on airmen with side effects 
and recommendations. (GPO) 

91-28—Pilots Weight and Balance Handbook 
Provides an easily understood text on air­
craft weight and balance for pilots who need 
to appreciate the importance of weight and 
balance control for safety of flight. Pro­
gresses from an explanation of basic funda­
mentals to the complete application of 
weight and balance principles in large air­
craft operations. (GPO) 

91-24—Aircraft Hydroplaning or Aquaplan­
ing on Wet Runways 

Provides information on the problem of air­
craft tires hydroplaning on wet runways. 
(Free from FAA) 

91-25A—Loss of Visual Cues During Low Vis­
ibility Landings 

Provides information concerning the im­
portance of maintaining adequate visual cues 
during the descent below MDA or DH. 
(Free from FAA) 

170-3B—D istance Measuring Equipment 
(DME) 

Presents information on DME, and some of 
its uses, to pilots unfamiliar with this navi­
gation aid. (Free from FAA) 

HOW TO OBTAIN STUDY MATERIALS 
The study materials listed, except for the 

charts, free Advisory Circulars, and Exam-
O-Grams, may be obtained by remitting check 
or money order to the address given below. 
For your convenience in ordering publications 
from the Superintendent of Documents, an 
order form is included in the back of this 
guide. 

Superintendent of Documents 
U.S. Government Printing Office 
Washington, D.C. 20402 

To obtain the latest information regarding 
FAR prices, number of changes, and ordering 
information, send for a free copy of "Ad­
visory Circular 00-44, Status of Federal Avia­
tion Regulations" from the address given 
below. Free FAA publications may also be 
obtained from this office. 

U.S. Department of Transportation 
Publications Section, TAD-443.1 
Washington, D.C. 20590 

If yoti are presently on one of FAA's ad­
visory circular mail lists, you, will auto­
matically receive this advisory circular. If 
not, and you wish to be placed on the mail list 
to receive revised copies as issued, send your 
name and address to: 

U.S. Department of Transportation 
Distribution Unit 
TAD-482.3 
Washington, D.C. 20590 

NOTE—To receive the latest Information on how 
to obtain the Airman's Information Manual, free 
Advisory Circulars, and other FAA material, 
consult the AC Checklist, AC 0O-2. A copy of 
this checklist may be obtained free of charge by 
sending your request to: 

U.S. Department of Transportation 
Publications Section, TAD-443.1 
Washington, D.C. 20590 

The National Ocean Survey publishes and 
distributes aeronautical charts of the United 
States. Charts for foreign areas are published 
by the U.S. Air Force Aeronautical Chart and 
Information Center (ACIC) and are sold to 
civil users by the National Ocean Survey. 
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A "Catalog of Aeronautical Charts and Re­
lated Publications," listing their prices and in­
structions for ordering, may be obtained free 
On request from: 

Department of Commerce 
Distributing Division (C-44) 
National Ocean Survey 
Riverdale, Maryland 20840 

Orders for specific charts or publications 
should be accompanied by check or money 
order made payable to, NOS, Department of 
Commerce. 

Exam-O-Grams may be obtained free of 
charge (one copy per each request) and names 
may be added to the mailing list by writing 
to; 

Department of Transportation 
F A A Aeronautical Center 
Flight Standards National Field Office 
Operations Branch, AFS-590 
P.O. Box 25082 
Oklahoma City, Oklahoma 73125 
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Study Outline 
This study outline indicates the areas of 

aeronautical knowledge that pertain to the 
written test. It expands the general aeronau­
tical knowledge requirements set forth in Fed­
eral Aviation Regulations and is based on 
airman activity for flight under Instrument 
Flight Rules. 

Reference Code: 

AC—Advisory Circular 
AW—Aviation Weather ( A C 00-6A) 

AWS—Aviation Weather Services ( A C 
00-45) 

AIM—Airman's Information Manual 
E O G — I F R Exam-O-Gram 
IFH—Instrument Flying Handbook ( A C 

61-27B) 

BHH—Basic Helicopter Handbook ( A C 
61-13A) 

IAPC—Instrument Approach Procedure 
Charts 

( F A R references will be indicated by Part 
number only, i.e., 01,5 means F A R 91.5.) 

FLIGHT PLANNING 

A10. Certificates and Ratings 
A l l . Requirements for certificates and 

ratings (61.3) 

A12. Eligibility for instrument rating 
(61.65) 

A13. Where instrument rating required 
(61.3e, 91.97) 

A14. Recency of experience (61.57) 

A20. Preflight Action for Flight 
A21. Familiarization with all available 

information (91.5, E O G - 3 1 , A I M -
3) 

A22. Fuel requirements (91.23) 

A30. Preflight Action for Aircraft (EOG-31) 
A31. Responsibility for airworthiness 

(91.29) 
A32. Equipment required 

Instruments and equipment (91.33) 
Transponder (91.24, 91.90) 
E L T (91.52) 

A33. Tests and inspections 
V O R (91.25, E O G - 2 2 , A I M 1-8) 
Altimeter system (91.170) 
Transponder (91.177) 

A34. Portable electronic devices (91.19) 

A40. Flight Plan (AIM-1) 
A41. When required (91.97,91.99,91.115) 
A42. Information required (91.83) 
A43. Alternate airport requirements 

(91.83, E O G - 2 9 ) 

B10. Route Planning 
B l l . Preferred routes ( A I M - 3 , A C 90 -

38 A ) 
SIDs and S T A R s ( A I M - 1 ) 

B12. Airport/Facility Directory ( A I M -

3) 
B13. N O T A M ( A I M - 3 A ) 
B14. F D C N O T A Ms ( A I M - 3 A ) 
B15. Special Notices ( A I M - 3 ) 
B16. Area Navigation Routes ( A I M - 3 ) 
B17. Direct Routes ( A I M - 1 , Airspace; 

91.116f, 91.119, 91.121b) 
B18. Restrictions to En Route Nav. Aids 

( A I M - 3 ) 
B19. Substitute Route Structure ( E O G -

39) 

B20. Flight Planning Computer Operations 
(Ch. XII-IFU) 
B21. Wind correction angle-heading 
B22. G S 
B23. E T E / E T A 
B24. Fuel estimates 
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B30. Aircraft Performance (Aircraft Owner's 
Handbook, VFR EOG-33, EOG-32, AO 
90-1 kA ) 
B31. Takeoff distance 
B32. Climb performance 
B33. Cruise performance ( V F R E O G -

38) 
B34. Fuel flow 
B35. Landing performance 
B36. Airspeed: I A S , C A S , E A S , T A S 
B37. Placards and instrument markings 
B38. Hovering 

B40. Aircraft Operating Limitations (docu­
ments in aircraft, AC 60-6A) 
B41. Weight and balance ( E O G - 2 1 , A C 

91-23) 
B42. Instrument limit markings and 

placards (91.31) 
B43. Maximum safe crosswind ( V F R 

E O G - 2 7 ) 
B44. Turbulent air penetration 

B50. Aircraft Systems (Ch. IV-IFH) 
B51. Pitot-static system ( E O G - 1 0 ) 
B52. Vacuum/gyroscopic ( E O G - 2 4 ) 
B53. Electric/gyroscopic 
B54. Compass 

CIO. Fundamentals of Weather 
C l l . Composition of the atmosphere 

(Ch. 1 - A W ) 
C12. Temperature (Ch. 2 - A W ) 
C13. Pressure (Ch. 3 - A W ) 
C14. Circulation (Ch. 4 - A W ) 
C15. Moisture (Ch. 5 - A W ) 
C16. Stability and wind (Ch. 6 - A W ) 
C17. Clouds (Ch. 7 - A W ) 
C18. Airmasses and fronts (Ch. 8 - A W ) 
C19. Turbulence (Ch. 9 - A W ) 

C20. IFR Weather Hazards 
C21. Icing (Ch. 1 0 - A W ) 
C22. Thunderstorms (Ch. 1 1 - A W , A I M -

1) 
C23. Fog and obstructions to vision 

(Ch. 1 2 - A W ) 

C30. Aviation Weather Observations and Re­
ports 
C31. Aviation weather reports ( S A ) 

( A W S - 2 ) 

C32. Pilot weather reports (PIREPs , 
U A ) ( A W S - 3 ) 

C33. Radar weather reports ( R A R E P s ) 
( A W S - 3 ) 
Radar summary chart ( A W S - 7 ) 

C34. Surface analysis ( A W S - 5 ) 
C35. Weather depiction chart ( A W S - 6 ) 
C36. Upper wind chart ( A W S - 9 ) 
C37. Freezing level chart ( A W S - 1 0 ) 
C38. Stability chart ( A W S - 1 1 ) 
C39. Constant pressure charts ( A W S -

13) 

0 4 0 . Aviation Weather Forecasts 
VAX. Terminal ( F T ) ( A W S - 4 , E O G - 5 ) 
C42. Area ( F A ) ( A W S - 4 , E O G - 5 ) 
C43. Winds and temperatures aloft ( F D , 

A W S - 4 , and chart A W S - 9 ) 
C44. Severe weather ( A W S - 4 ) 

Hurricane advisories ( W H ) ; con-
vective outlook ( A C ) ; Weather 
Watch ( W W ) ; severe weather out­
look chart ( A W S - 1 2 ) 

C45. T W E B route forecast and synopsis 
( A W S - 4 ) 

C46. Inflight advisories ( W S , W A , 
W A C ) ( A W S - 4 ) 

C47. Prognostic charts: 
Surface ( A W S - 8 ) ; Significant 
Weather ( A W S - 8 ) ; Constant 
Pressure ( A W S - 1 4 ) ; Tropopause 
and Wind Shear ( A W S - 1 5 ) 

C50. Weather Tables and Conversion Graphs 
(AWS-16) 
C51. Icing intensities 
C52. Turbulence intensities 
C53. Locations of probable turbulence 
C54. Standard temperature, speed, and 

pressure conversions 
C55. Density altitude 

C60. Weather Facilities 
C61. F S S weather service ( A I M - 2 , 3 ; 

E O G - 1 9 ) 
Telephone numbers ( A I M - 2 ) 
Remote weather radar display 
( A I M - 3 ) 
Scheduled weather broadcast 
( A I M - 3 ) 
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C62. A T IS ( A I M - 1 , 3) 
C63. "Weather Service Forecast Ofliees 

( A I M - 1 ) 
T W E I i , P A ' H V A S ( A I M - 3 ) 

DEPARTURE 

D10. Authority and Limitation* of Pilot 
1)11. Pilot in command (01.3, 01.4) 
1)12. Emergency action (01.3) 

Deviation from rules (01,75) 
1)13. Required reports 

Emergency deviation (01.3c) 
Malfunction of equipment (01.33c, 
91.129) 

D20. Flight Plan 
D21. "Where to file ( A I M - 3 ) 
D22. When to file ( A I M - 1 ) 

D30. Departure Clearance E0G-3.r>) 

D31. "Cleared as filed" 
D32. Amended clearance 
D33. Pre-taxi clearance procedure 
D34. Clearance delivery ( A I M - 3 ) 

D40. Taxi and Takeoff Procedures (AIM-1) 
D41. Taxi limits ( A I M - 1 , E O G - 2 6 , 28) 
D42. A T C control sequence ( A I M - 1 ) 
D43. Airport advisory service ( A I M - 3 ) 
D44. A T I S ( A I M - 3 ) 

D50. Departure Procedures (AIM-1) 

D51. Obstruction clearance minimums 
(approach chart book) 

D52. Departure control procedures (non-
radar) 

D53. Departure control procedures (ra­
dar) 

D54. SIDs 
1)55. Speed adjustments 
D56. Terminal area limitations 

E10. VOR Accuracy Check (AIM-1, EOG-
22, 91.25) 

E l l . V O T ( A I M - 3 , L-chart legend) 
E12. V O R ground check points ( A I M -

3) 

E13. V O R airborne check points ( A I M -

8) 
E14. V O R dual receiver check 

E20. Pretakeoff Instrument Check (IFIL 
pages 08 awl 249) 
E21. Pre-start instrument indications 
E22. Taxi test 

E30. Transponder (EOG-&r>, AIM-1) 
E31. Operation 
E32. Switching code 
E33. Emergency use 

F10. Airport Facilities (AIMS, 3A, charts) 
F l l . Service ( A I M - 3 . 3 A ) 
F12. Runways (EOG-26 , 28; A I M - 1 ) 
F13. Airport lighting ( A I M - 1 , E O G -

33) 
F14. Communications ( A I M - 3 ) 

F20. FSS Facility (AIM-1, EOG-39) 
F21. Flight plan service 
F22. Traffic advisories ( A I M - 3 ) 
F23. Communications ( A I M - 3 ) 
F24. Wenther advisories ( A I M - 3 . A W S -

1) 

F30, Departure Control Facility 
F31. Communications ( A I M - 3 . I A P C ) 
F32. Geographical area 

EN ROUTE 

G10. En Route Limitations (AIM-1) 
O i l . Altitude limitations (01.110. E O G -

8) : M E A , M O C A , M C A , M R A , 
M A A 

G12. Cruising altitudes (01.121, 01.109) 
G13. Courses to be flown (91.123, 91.67) 
G14. Altimeter settings (91.81) 
G15. Positive Control Airspace (01.07) 
G16. Special Use Airspace (01,05, A I M -

1, En Route Charts) 

G20. En Route Procedures (AIM-1, Ch. XI-
IFH) 
G21. Radar environment 

vectors, reporting, handoffs 
G22. Non-radar environments 

reporting, handoffs 
G23. Altitude 

cruise, maintain, climb, descend, 
V F R on top 

G24. Delays 
clearance limits, holding 

G25. Securing w e a t h e r information 
( A W S - 1 ) 
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G30. A TC clearance* 

G31. Phraseology (Ch. V I I I — IFII . 
A I M - 1 , E O G - 1 1 , 34, 35) 

G32. Responses and read backs ( A I M - 1 , 
01.125) 

G40. Oxygen Requirements (91.32) 
G41. Pilot and crew requirements 
G42. Passenger requirements 

G50. Emergencies (AIM-1, EOG-%) 

G51. Difficulty with communications 
G52. Malfunction of equipment 
G53. Lost 
G54. Lost communications (91.127, EOGs 

36, 37, 38) 
G55. Malfunction reports (91.129,91.33e) 
G56. Deviation from clearance (91.75c) 

H10. Radio Orientation (Ch. VII—IFII) 
H l l . V O R ( E O G - 7 and 14) 
H12. NDH ( K O G - 2 3 ) 
H13. L O C ( E O G - 7 and 14) 
H14. R N A V ( E O G - 3 0 ) 

H20. Establishing Radio Fixes and Waypoints 
(Ch. VII—IFII) 
H21. V O R radials 
H22. V O R - D M E (Ch. V I — I F H , A C 

00-62, A C 170-3B) 
1123. A D F ( E O G - 2 3 ) 
H24. A D F - V O R / L O C 
H25. R N A V ( E O G - 3 0 ) 

H30. En Route Computer Operations (Ch. 
XI I—IF II) 

H31. G S 
H32. E T E / E T A 
H33. Altitude or speed conversions 
H34. Fuel 

H40. Attitude Instrument Flying (Ch. T'— 
IF II) 

H41. Interpretation of flight instruments 
H42. Aircraft control: pitch, bank, 

power 
H43. Basic maneuvers 

straight and level 
climbs and descents 
turns ( E O G - 1 8 ) 

H44. Unusual attitudes 
H45. Flight patterns 

1150. Unusual Flight Conditions (AC 90-12A) 
1151. Thunderstorms ( A C 00-24, page 

1 1 1 - A W ) 
1152. Structural icing (Ch. 1 0 - A W ) 
1153. Induction icing (Ch. 1 0 - A W ) 
H54. Use of anti/deicing equipment 
1155. Frost 
H56. Clear air turbulence ( A C 00-17) 

J10. Radio Navigation Facilities (Ch. VII— 

IFII, AIM-1) 
J l l . V O R / V O R T A C 
J12. N D B 
J13. L O C 
J14. D F 
,115. R A D A R 

,120. Airway Route System (En Route Chart 
Legend) 
J21. Victor/jet airway limits 
J22. Route identification 

military, substitute, unusable 
J23. Altitude limits: M O C A , M E A, 

M R A , M C A , M A A 
J24. Reporting points: compulsory, non-

compulsory 
J25. Fixes, waypoints 
J2G. Geographical limit: V O R change­

over points, altimeter setting 
boundary, time zone boundary 

,127. Airspace designation 

,130. Special Use Airspace (AIM-1, chart 
legends ) 
J31. Prohibited area 
J32. Restricted area 
J33. Climb corridor 
.134. Warning area 
J35. Alert area, military operations area 

J40. ARTCC Facility (Ch, X—IFII, AIM-1) 
,141. A R T C C remote frequencies (En 

Route Chart) 
J42. Geographical area of control (En 

Route Chart) 
,T43. Advisories, services, assistance 

.750. En Route Weather Services (AIM-3) 
J51. E F A S ( A W S - 1 ) 
J52. T W E B ( A W S - 1 ) 
J53. A R T C C significant weather advis­

ories 
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J60. Fixed-win\g Aerodynamic Factors (Ch. 
III—IFH, A C 61-23 A) 
J61 . A e r o d y n a m i c forces 
J62. Straight and level 
J63, Turns 
J64. Cl imbs 
J65. Descents 
J66. Stalls 

J70. Rotary-icing Aerodynamic Factors 
(BHH ) 
J71. Vibrat ions (Ch . 2 ) 
J72. Dissymmetry o f l if t (Ch . 2 ) 
J73. Translat ion ( C h . 2 ) 
J74. R o t o r disc-loading, coning, and 

flapping (Ch . 9 ) 
J75. Set t l ing with power (Ch . 9 ) 
J76. Ground resonance (Ch . 9 ) 
J77. Speed limitations (Ch . 9 ) 
J78. Autorotat ion particulars (Ch . 11) 
J79. Factors affecting performance (Ch . 

11) 

J80. Physiological Factors (Ch. II—IFH, 
AIM-1) 
J81 . Phys io log ic altitude effects 

hypoxia , aerotitis, aerosinusitis 
( A C 9 1 - 8 A ) 

J82. H y p o x i c effects 
a lcohol , hyperventilation, drugs, 
carbon monox ide ( A C 2 0 - 3 2 A ) 

J83. Sensations o f instrument flying ( A C 
60 -4 ) 

J84. Spatial disorientation ( A C 60 -4 ) 

ARRIVAL 

K10 . Approach Control (AIM-1, Ch. XI-
IFH) 
K l l , Radar control 

S T A R s , vectors ( A C 9 0 - 4 1 C ) , ap­
proach clearances 

K 1 2 . Nonradar control 
K 1 3 . A i rc ra f t speed (91.70) 
K 1 4 . Procedure turns /hold ing patterns 
K15 . Visual and contact approaches 

K20 . Holding Procedures 
K 2 1 . H o l d i n g pattern entry 
K 2 2 . Shuttle 

K23. Changing altitude 
K24. Timing 
K25. Adjustments and corrections 

K30. Precision Approaches (AC 90-1 A; IFH, 
page 161; AIM-1) 
K81. Initial approach/procedure turn 

(91.116h) 
K32. Vectors to final approach (91.116f) 
K33. Intermediate approach 
K34. Final approach 
K35. Glide slope 
K36. Decision height (91.117b) 
K37. Inoperative components (91.117c) 
IC38. Reports 

K40. Nonprecision Approaches (AC 90-1 A, 
AIM-1) 
K41. Initial approach/procedure turn 

(91.116h) 
K42. Vectors to final approach (91.116f) 
K43, Intermediate approach 
K44. Final approach 
K45. Minimum descent altitude (91.117b) 
K46. Inoperative components (91.117c) 
K47 . Reports 

K50. Missed Approach (91.117b, AC 90-1A, 
AIM-1) 
K51. Precision approach 
K52. Nonprecision approach 
K53. Loss of visual cues 
K54. Low a p p r o a c h (practice ap­

proaches) 

K60. Landing Procedures (AIM-1) 
K61. Noncontrolled airport (91.89) 
K62. Controlled airport (91.87) 
K63. Landing minimums (91.116b) 
K64. Close flight plan (91.83) 

L10. Logging of Flight Time 
L l l . Instrument flight time (61.51(c) 

( 4 ) ) 
L12. Conditions for simulated instru­

ment flight (91.21) 
L13. Information required (61 .51(c ) (4) ) 

Instrument approaches 
Safety pilot 

L14. Pilot in command (61 .51(c ) (2) ) 
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L20. Radio Orientation on Approach (Oh. 
VII—IFII) 

L21. Relation to L O C on front and back 
course (Ch. V I — I F H ; E O G - 7 ) 

L22. Glide slope (Ch. V I — I F I I ) 
L23. L O C and glide slope ( E O G - 7 , Ch. 

V I — I F H ) 
L24. Marker beacons (Ch. V I — I F H ) 
L25. Compass locators ( E O G - 2 3 ) 
L20. X D R ( E O G - 2 3 ) 
L27. V O R / V O R T A O (EOG-7) 
L28. L O C type, L D A , S D F ( A I M - 1 ) 

L30. Wake turbulence (AIM-1, AC 90-23D) 
L31. Landing hazards 
L32. Takeoff hazards 
L 3 3 . Inflight hazards 
L34. Wake turbulence theory 

M10. Terminal Area (IAPC, AIM-3) 

M i l . Approach control facility, 
frequencies, area 

M12. FSS ( A I M - 1 ) 
Airport advisories 
Flight plan service 
"Weather service 

M 2 0 . Instrument Approach Procedure Chart— 
Plunviein (AC 90-1 A, IAPC legend) 
M21. Facility frequencies and services 
M22. Procedural tracks 
M 2 3 . Fixes and markers 
M 2 I . Obstructions 
M 2 f i . Special use airspace 
M26. Radio aids 
M27. Minimum altitudes 

M30. Instrument Approach Procedure Chart— 
Profile (AC 90-1 A, IAPC legend) 
M31. Altitude limits 
M32. Descent pattern/glide slope 
M33. Facilities/fixes 

M40. Instrument Approach Procedure Chart 
Aerodrome Sketch (AC 90-1 A, IAPC 
legend) 
M41. Runway configuration and specifi­

cations 
M42. Approach light systems 
M43. Elevations 

Obstacles, T D Z E , and aerodrome 
M44. Airport taxi chart 

M50. Instrument Approach Procedure Chart— 
Minimums Section (AC 90-1 A, IAPC 
legend) 
M51. Aircraft category 
M52. D H / M D A 
M53. H A T 
M54. H A A 

M.r)5. Minimum visibility 
miles /RVR 

Mr»6. I F R takeoff minimums and depar­
ture procedures 

M57. I F R alternate minimums 
M58. Civil R A D A R instrument ap­

proach minimums 

MOO. Approach Facilities (AIM-1, IFII) 

M01. I L S 

M02. L D A 

MG3. S D F 

M04. V O R / V O R T A C 

M65. N D B 

M66. Marker beacons, compass locators 

M67. V A S I 

NOTE,—Applicants for original Issuance of a 
(!round Instructor Certificate with an instrument 
rating should refer to At: 143-1P, Ground In­
structor Written Test Guide, Basic-Advanced, for 
a study outline and sample teat on Fundamentals 
of Instructing. 
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Sample Test 

The following items are typical of those in 
the official F A A written test. Answers and 
explanations or references are given on the 
pages following the sample test. 

NOTK.—The sample Items, answers, and analyses 
nro tmsed upon procedures nnd regulations in effect 
nt the time of preparation of this puMicniion. 
Regulatory and procedural changes subsequent to 
the date of publication should he checked for their 
effect on the applicable item. 

1. By which three methods is aeronautical 
information concerning the National Airspace 
disseminated? 

1—The Airman's Information Manual, Ad­
visory Circulars, and F S S Advisories. 

2—Aeronautical Charts, the Airman's Infor­
mation Manual, and National N O T A M S . 

3—Parts I I , I I I , and I V of the Airman's 
Information Manual. 

4—FSS radio communications, telephone, 
and personal briefings. 

2. Which documentation or entry verifies the 
validity of the Airworthiness Certificate? 

1—Maintenance, records show that an annual 
inspection has been performed within the 
last 12 calendar months. 

2—The Airworthiness Certificate is still in 
the aircraft and has not been surrendered, 
suspended, or revoked. 

3—The date on the Airworthiness Certificate 
indicates it has been reregistered within 
the last 12 calendar months. 

4—Maintenance records show a "return to 
service" statement for the required in­
spections. 

* * * * * * 
Over the past 6 months, the pilot utilized 

all the aircraft listed in the following logbook 
excerpts for the furtherance of business. The 
pilot holds a Commercial Pilot Certificate for 
airplanes and rotorcraft, and also holds single 
and multiengine land class ratings for the 
airplane category and a helicopter class rating 
for rotorcraft. The pilot's Second-Class Medi­
cal Certificate was issued on March 26, last 
year. Today is March 27. Test items 3, 4, 
and 5 are based on the information contained 
in the following excerpts from the pilot's log­
book. 

* * * * * * 

Air­ Reg. Cat. No. No. 
Date craft Number Class PIC Day Night Instr. Appr. Imds. 

10/18 TWINN N22V AMEL .7 .7 1 day 
10/21 T W I N N N22Y AMEL 1.0 1.0 l day 
11/1 tTNIE N101N ASEL 2.4 2.4 1.8 4 4 day 
11/7 T W I N N N22Y AMEL .6 1.9 .5 1.9 1 day 

3 nlgnt 
11/17 W H A P NSOP RH 1.2 1.2 1.0 1 1 day 
12/3 WHAP N30P ItH 2.0 2.0 1.4 3 8 day 
12/8 TWINN N22Y AMEL 1.4 1.4 3 day 
12/10 W H A P NSOP RH .9 .9 .6 1 2 day 
12/21 TJNIE N101N ASEL 1.2 2.1 1.2 2 2 night 
1/2 T W I N N N22Y AMEL 1.7 1.0 .7 1.0 1 2 day 

2 night 
1/6 W H A P N30P RH .4 .4 1 day 
1/14 UN IE N101N ASEL 2.8 1.6 1.2 8 day 

1 night 
1/19 T W I N N N22Y AMEL 1.1 .5 1.1 .5 1.0 2 2 day 

1 night 
3/16 W H A P NSOP RH .5 .5 5 day 
3/22 W H A P NSOP RH .8 .8 3 day 
3/26 T W I N N N22Y AMEL 1.7 1.7 .5 1 1 day 
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3. What is the status of the pilot's Medical 
Certificate ? 

1—-It is valid for this type of operation 

until the last day of March, next year. 

2—It expires at the end of March, this year. 

3—It must be renewed this month if the 
pilot continues flying for the furtherance 
of business. 

4—It expires at the end of August, this year. 

4. In which aircraft, if any, is the pilot cur­
rent to carry passengers? 

Day Night 

1 — T W I N N only None 
2 — T W I N N only T W I N N only 
3 — T W I N N and W I I A P None 

only 
4 — T W I N N , TJNIE, and T W I N N only 

W H A P 

5. In which aircraft, if any, is the pilot cur­
rent to fly I F R % 

1—None. 
2 — T W I N N only. 
3 — T W I N N and TJNIE only. 
4 — T W I N N , U N I E , and W I I A P . 

6. Can a pilot overcome vertigo? 

1—No, a pilot susceptible to vertigo should 
avoid instrument flight. 

2—Yes, by closing the eyes and adjusting to 
muscular sensations. 

3—Yes, by rotating the head rapidly to can­
cel the sensations of the inner ear. 

4—Yes, by relying on the sense of sight to 
control the airplane. 

7. A pilot is using the magnetic compass 
to establish and maintain a heading. If 

the compass is operating normally, it will 
indicate a turn toward 

1—west when entering a right turn from a 
north heading. 

2—north when entering a right turn from an 
east heading. 

3—south when the airplane is accelerating 
on an east heading. 

4—east when accelerating on a north head­
ing. 

8. Which altitude or flight level is indicated 
by the altimeter? 

1—8,000 feet 
2—FL 180 
3—1,800 feet 
4—FL 280 

9. W h y is an encounter with wake turbu­
lence behind a heavy airplane more dangerous 
near the ground than at altitude? 

1—Ground effect amplifies the vortices. 
2—The dense air near the ground makes the 

vortices stronger and more effective. 
3—Momentary loss of control is usually more 

disastrous near the ground. 
4—The ground deflects vortices back into the 

air with unpredictable results. 

10. I f A T C issues you a clearance that would 
result in a deviation from Federal Aviation 
Regulations, you 

1—may proceed as cleared. 
2—may accept the clearance but must inform 

A T C of the deviation. 
3—should accept the clearance but not 

comply with that portion which deviates 
from a rule. 

4—should reject the clearance and request 
an amended clearance. 

11. What is the pilot's responsibility with 
regard to the use of a S I D or S T A R on an 
I F R flight? 

1—A S I D may be issued without request, 
but a S T A R will be issued only by pilot 
request. 

2—The pilot should be prepared for and 
should accept a S I D or S T A R to sim­
plify the task of copying the clearance. 

3—A S I D or S T A R is not required and will 
not be issued unless the pilot requests one. 

4—The pilot should accept a S I D or S T A R 
in the clearance to avoid delays en route. 
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12. A n airport has no authorized instrument 
approach. It may be listed as an alternate on 
an I F R flight plan if the current weather fore­
cast indicates, at the estimated time of arrival, 
the ceiling and visibility at that airport will 

1—permit a descent from the M E A , an 
approach, and a landing under basic 

V F R . 

2—be at least 800 feet and 2 miles. 

3—be at least 900 feet and 2 miles. 

4—be at least 1,000 feet and 1 mile. 

13. You are flying a D M E arc and have been 
cleared for an I L S approach. When should 
you start your turn to the localizer? 

1—At the appropriate "lead radial" depicted 
on the instrument approach chart. 

2—When the localizer needle of the receiver 
tuned to the localizer frequency centers. 

3—One-half mile from the localizer course. 

4—When the localizer needle of the receiver 
tuned to the localizer frequency begins to 
deflect. 

14. What is the meaning of the term "Radar 
Vectoring" when it appears on an instrument 
approach chart? 

1—All approaches must be made by radar 
vectors to the final approach fix. 

2—Radar vectoring is available but A S R 
and P A R approaches are not available. 

3—Radar vectoring and A S R approaches are 
available. 

4—Radar vectoring, A S R , and P A R ap­
proaches are available. 

15. The rate of descent required to remain 
on the glide path during an I L S approach will 

1—increase if the groundspeed is increased. 
2—remain the same regardless of true air­

speed. 

3—remain the same regardless of ground-
speed. 

4—increase if the groundspeed is decreased. 

16. Which is a significant difference between 
an S D F approach and an I L S approach ? 

1—The S D F course is usually wider and off­
set from the runway centerline. 

2—The S D F utilizes bone markers instead 
of fan markers for range information. 

3—Landing minimums are generally lower 
for the S D F due to greater precision of 
the equipment. 

4—The identification signal is prefixed with 
"S" instead of "I" as for ILS . 

* * * * * * 

Use the R M I illustrations shown below for test 
items 17 and 18. 

17. Which R M I depicts an accurate V O R 
equipment check on the V O T ? 

1—A 
2—B 
3—C 
4—D 

18. What is the magnetic bearing to the sta­
tion as indicated by the R M I in illustration 
"D"? 

1—135° 
2—180° 
3—315° 
4—360° 

15 



19. Above which cabin pressure altitude must 
each occupant of an unpressurized aircraft be 
provided supplemental oxygen? 

1—10,000 feet 
2—12,500 feet 
3—14,500 feet 
4—15,000 feet 

20. How much weight must be placed at 
point " X " to balance the plank on the fulcrum? 
(See illustration below.) 

1— 10 pounds 
2—100 pounds 
3— 60 pounds 
4—600 pounds 

23. Where will pressure change more rapidly 
as you move through the air vertically ? 

1—Air near the tropopause. 

2—Saturated air. 

3—Within a high pressure area. 

4—More dense air near the surface. 

24. What conditions exists in the troposphere 
when the temperature increases with altitude? 

1—Adiabatic lapse rate. 

2—Chinook wind. 

3—Temperature inversion. 

4—Katabatic wind. 

100 LBS 

50" 40' 

X LBS 

60 
PLANK 

60' 

100 lbs. 
10" 

FULCRUM 

* * * * # 

21. What is the maximum moment/100 
allowed at takeoff gross weight (3,300 lbs.) for 
this airplane so that the moment will still be 
within limits after a 390-pound fuel burn? 
(Use tables on page 17.) 

1—2,494 

2—2,583 

3—2,787 

4—2,795 

22. Under which condition is an aft CG most 
critical ? 

1—During takeoff. 

2—In a stall. 

3—During a steep turn. 

4—In high speed level flight. 

25. What is the major motivating force for 
all weather phenomena over the earth? 

1—Heat energy radiated by the sun. 

2—Coriolis force combined with pressure 
gradient. 

3—The ever changing state of moisture. 

4—The instability of the wind and moisture. 

26. How is moisture added to unsaturated 
air? 

1—Adiabatic cooling. 

2—Condensation, dew, or frost. 

3—Sublimation or evaporation. 

4—Melting or supersaturation. 
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CROSS WEIGHT MOMENT LIMITS 

Minimum Maximum 
Gross Moment Moment 
Weight 100 100 

2900 2263 2485 
2910 2273 2494 
2920 2284 2502 
2930 2295 2511 
2940 2306 2520 
2950 2317 2528 
2960 2328 2537 
2970 2338 2545 
2980 2349 2554 
2990 2360 2562 

3000 2371 2571 
3010 2382 2579 
3020 2393 2586 
3030 2404 2594 
3040 2415 2601 
3050 2426 2609 
3060 2437 2616 
3070 2448 2624 
3080 2460 2631 
3090 2471 2639 

3100 2482 2646 
3110 2493 2654 
3120 2504 2661 
3130 2515 2669 
3140 2527 2676 
3150 2538 2684 
3160 2549 2691 
3170 2561 2699 
3180 2572 2706 
3190 2583 2714 

3200 2595 2721 
3210 2606 2729 
3220 2617 2736 
3230 2629 2743 
3240 2640 2751 
3250 2652 2758 
3260 2663 2766 
3270 2675 2773 
3280 2686 2780 
3290 2698 2788 
3300 2709 2795 

FUEL 

LEADING EDGE TANKS 
ARM 75 

GALLON'S WEIGHT MOMENT/100 

5 30 23 
10 60 45 
15 90 68 
20 120 90 
25 150 113 
30 180 135 
35 210 158 
40 240 180 
45 270 203 
49 294 221 
55 330 248 
60 360 270 
65 390 293 
70 420 315 
75 450 338 
80 480 360 

The above moment limits are based on the following weight and center of gravity 
limit data (landing gear down). 

WEIGHT CONDITION FORWARD CG LIMIT AFT CG LIMIT 

3300 lb. (max. take-off or landing) 82.1 84.7 
3000 lb 79.0 85.7 
2600 lb or less 77.0 85.7 
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0, BANK ANGLE,DEGREES 

VELOCITY-KNOTS 

28. What is the relationship between drag 
and airspeed? (Use lower chart.) 

1—Induced drag increases with increasing 
airspeed. 

2—Total drag at 100 knots is almost identical 
to that at 250 knots. 

3—Parasite drag is greater than induced 
drag at speeds below 150 knots. 

4 — L / D M A X occurs at the airspeed that 
gives the most total drag. 

27. What is the stall speed of an aircraft 
under a 3 "G" load factor if its unaccelerated 
stall speed is 60 knots? (Use upper chart.) 

1— 70 knots 

2— 87 knots 

8—102 knots 

4—140 knots 
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29. I f icing conditions exist, why is the ice 
formed in unstable air usually more serious 
than ice formed in stable air? 

1—Unstable air is able to hold more mois­
ture. 

2—The rate of freezing is greater in un­
stable air. 

3—The larger drops of water in unstable air 
usually form hard clear ice. 

4—Turbulence causes the drops to strike all 
surfaces of the airplane. 

30. How are stratus clouds formed ? 
1—Local vertical currents over flat land 

carrying moisture to the condensation 
level. 

2—Whole layers of air cooled until conden­
sation takes place. 

3—Large mass of air raised to the condensa­
tion level by a cold front. 

4—-Layer of cold moist air moving in from 
the sea over a warmer land area. 

31. The four families of clouds are 

1-—high, middle, low, and clouds with exten­
sive vertical development. 

2—cirrus, stratus, cumulus, and nimbus. 
3—alto, stratus, cumulus, and nimbus. 
4—cirrus, alto, stratus, and cumulus. 

32. What happens when the life cycle of a 
frontal wave is completed ? 

1—The front dissipates. 
2—The low dissipates and the front returns 

to its original condition. 
3—The front changes from a cold front to a 

warm front. 
4—The front becomes a low pressure trough. 

* * * * * * 
Test items 33 through 40 are based on the 

following information: 

Excerpt from En Route Low Altitude Chart 
on page 20. 

Cruising altitude ___11,000 feet 
Pressure altitude 11,500 feet 
Winds aloft 9,000 feet 12,000 feet 

2830-02 3139-08 

* * * * * * 

33. What is standard temperature tit your 
cruising altitude? 

1 — + 7 ° C . 

2—J-4°C. 

3 — 3°C. 

4 7°C. 

34. What is the density altitude at your 
cruising altitude? 

1—10,250 feet 
2—10,500 feet 
3—11,600 feet 
4—12,000 feet 

35. What is the true altitude at your cruis­
ing altitude? 

1—10,800 feet 

2—11,100 feet 

3—11,500 feet 

4—11,800 feet 

36. A portion of your I F R flight as depicted 
on the chart is described on the flight plan as 
". . . S Y O direct H B R direct L A W direct 
D U C . . . ." Which stations are compulsory 
reporting points? 

1—HBR only. 

2 — S Y O and H B R only. 

3 — S Y O , H B R , and D U C only. 

4 — S Y O , H B R , L A W , and D U C . 

37. What is the highest I F R altitude that 
A T C could assign on V14? 

1—10,000 feet 

2—14,500 feet 

3—17,000 feet 

4—18,000 feet 

38. What is the lowest I F R cruising altitude 
on V14 for the entire segment from H B R to 
M I N C O Intersection? 

1—3,100 feet 

2—3,800 feet 

3 - ^ , 0 0 0 feet 

4—5,000 feet 
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39. Which R M I indication should yon re­
ceive when you are in position to change course, 
at the corner of Restricted Area R-5601A be­
tween H B R and L A W ? ( V O R - 1 is tuned to 
H B R , and V O R - 2 is tuned to L A W . ) 

1—A 
2—B 
3—C 
4—D 

40. What is the calibrated airspeed from 
S Y O to H B R if the groundspeed is 190 knots? 
(Use 10°E. Variation.) 

1—130 knots 

2—155 knots 

3—200 knots 

4—225 knots 
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Analysis of Answers to Sample-^Test Items 
Item Answer Analysis 

1 2 A I M Part 1. Aeronautical informa­
tion concerning the National Airspace 
System is disseminated by three 
methods—Aeronautical Charts, Air­
man's Information Manual, and 
National N O T A M S . The primary 
method is Aeronautical Charts. 

2 4 F A R 91.169. The Airworthiness Cer­
tificate is valid only if the "return to 
service" statement accompanies the 
inspection report in the logbooks. I f 
an aircraft is inspected and not found 
airworthy, the inspection report will 
have a list of discrepancies which 
must be corrected before the Air­
worthiness Certificate is revalidated. 

3 1 F A R 61.23. Any of the Medical Cer­
tificates expires on the last day of the 
24th month after it was issued for op­
erations requiring a Private Pilot 
Certificate. Flying for the further­
ance of a business is a privilege of 
the Private Pilot Certificate. 

4 4 F A R 61.57. The pilot needs three 
takeoffs and landings within the last 
90 days in the same category and class 
aircraft for day or night, with the 
night landings being to a full stop. 
A t least three day landings have been 
accomplished in each aircraft. As­
suming the night landings were to a 
full stop, the pilot qualifies for night 
in the T W I N N only. It should be 
remembered that night landings may 
be used in computing day recency of 
experience; however, day landings 
may not he used in computing night 
recency of experience. 

5 4 F A R 61.57. The pilot has over 6 
hours of instrument flight time in the 
last 6 months, including at least 3 

Item Answer Analysis 

hours in the same category of air­
craft. The pilot has also logged the 
necessary 6 instrument approaches 
and therefore is current for I F R flight 
in all three aircraft. 

6 4 A I M Part 1 and A C 6 1 - 2 7 B , the In­
strument Flying Handbook, Chapter 
I I . Relying on the sense of sight is 
the only recommended method of over­
coming or preventing vertigo. 

7 1 A C 61-27B, Chapter I V includes a 
discussion of magnetic compass errors. 

8 2 A C 61-27B, Instrument Flying Hand­
book, Chapter IV . 

100's of feet 

1,000's of feet 

9 

10,000's of feet 

3 A I M Part 1 and Advisory Circular, 
A C 90-23D. 

10 4 A I M Part 1, Chapter 4. "If A T C 
issues a clearance that would cause a 
pilot to deviate from a rule or regu­
lation or, in the pilot's opinion, would 
place the aircraft in jeopardy, I T IS 
T H E P I L O T ' S R E S P O N S I B I L I T Y 
T O R E Q U E S T A N A M E N D E D 
C L E A R A N C E . " 

11 2 A I M Part 1, Chapter 4. SIDs and 
S T A R s may be issued at the discre­
tion of A T C . The use of either re­
quires the pilot to have at least a 
textual description. I f the pilot does 
not possess such a description, or for 
any other reason does not wish to use 
a S I D or S T A R , "NO S I D " or "NO 
S T A R " should be entered in the re­
marks section of the flight plan. 
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12 1 F A R 91.83 states that if no instru­
ment approacli procedure has been 
published in Part 97 for that airport 
(alternate), the ceiling and visibility 
must allow descent from the M E A , 
approach, and landing, under basic 
V F R . 

13 1 Advisory Circular, A C 90-62. 

14 2 Advisory Circular, A C 90-1A, para­
graph 3 .g . (2 ) (d ) . " R A D A R V E C ­
T O R I N G " means radar vectoring is 
available but radar instrument ap­
proach procedures are not available." 

15 1 A I M Part 1, Chapter 2. The rate of 
descent required to remain on the 
glide slope is determined by the 
groundspeed. 

16 1 A I M Part 1, Chapter 2. 

17 3 The indication of the V O R - 1 needle 
in illustration " C " is 1 8 0 ° / T O and 
3 6 0 7 F R O M . The magnetic heading 
of the aircraft is 045°, but this does 
not influence the V O R signal. Re­
member that the R M I needle always 
points toward the station and the tail 
of the needle indicates the radial. Note 
that the single-bar needle ( # 1 ) is 
indicating V O R and the double-bar 
needle ( # 2 ) is indicating A D F . 

18 2 Since the rotating compass card is 
controlled by a slaved gyro magnetic 
compass, the double-bar needle (which 
is set to A D F ) indicates the magnetic 
bearing to the station. When a radio 
compass with a fixed compass card is 
used, the needle indicates the relative 
bearing of the station, and calcula­
tions are necessary to determine the 
magnetic bearing. 

19 4 F A R 91.32. 

20 3 The moment on the left side of the 
fulcrum is 4,000 inch pounds (40" x 
100 lbs.). The weight of the plank 
is 100 pounds and its CG is 10 inches 

to the right of the fulcrum; therefore, 
the known moment on the right side" 
of the fulcrum is 1,000 inch pounds 
(10" x 100 lbs.). To balance on the 
fulcrum, the right side needs an addi­
tional moment of 3,000 inch pounds. 
Since the arm of point " X " is 50 
inches, 60 pounds of additional weight 
must be placed at that point. 

21 3 After a 390 pound fuel burn, the air­
plane should weigh 2,910 pounds. The 
maximum moment/100 for 2,910 
pounds is 2494. Add the moment/100 
for the 390 pounds of fuel (293) to 
2494 to find the maximum moment/ 
100 (2787) at the takeoff gross weight 
of 3,300 pounds, if you intend to burn 
this much fuel. 

22 2 A C 91-23, The Pilot's Weight and 
Balance Handbook, Chapter 1. 

23 4 A C 00-6A, Aviation Weather, Chapter 
3. The air is more dense near the sur­
face due to gravity, therefore, the 
pressure levels are closer together in 
the lower atmosphere. Pressure de­
creases more rapidly as you move ver­
tically through the lower atmosphere 
than through the upper atmosphere. 

24 3 A C 00-6A, Aviation Weather, Chapter 

2. Temperature in the troposphere 
normally decreases at the normal 
lapse rate (3%° F. or 2° C. per 1,000 
feet) as altitude increases. If warmer 
air overrides colder air, the normal 
condition is inverted and the situation 
is called a "temperature inversion." 

25 1 A C 00-6A, Aviation Weather, Chapter 
2. The earth rotates daily about its 
axis and revolves yearly around the 
sun with a tilted axis. The uneven 
heating of the earth's surface causes 
temperature changes, which in turn 
cause pressure changes, winds, and 
changes in the state of moisture. 
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firmly to the aircraft and is v e r y dilli-
cult to remove. 

30 2 A C 00-6A, Aviation Wenthcr. Chapter 
12. Stratus clouds arc layered and 
exist only in stable conditions. 

31 1 A C 00-6A, Aviation Weather. Chapter 
7. Clouds are divided into families 
according to height range: high clouds 
—16,500 to 4 5 , 0 0 0 feet; middle clouds 
—6,500 to 16 , 500 feet; low clouds— 
surface to 6 , 5 0 0 feet; and clouds with 
extensive vertical development such as 
cumulonimbus. 

32 2 A C 00-6A, Aviation Weather, Chapter 
8. Read the section on frontal wave 
on page 69. 

33 4 The standard temperature at 11 , 000 
feet can be determined by applying 
the standard lapse rate (2° C. per 
1,000 feet). Standard temperature at 
sea level is + 1 5 ° C. Using the stand­
ard lapse rate, the. temperature at 
11,000 feet under standard conditions 
is 22° C. less than + 1 5 ° C. or - 7 ° C. 
A n aeronautical computer can also be 
used. Set up 11,000 in the "DEN­
S I T Y A L T I T U D E " window and 
read standard temperature opposite 
11,000 feet pressure altitude in the 
" A I R S P E E D A N D D E N S I T Y A L ­
T I T U D E C O M P U T A T I O N S " win­
dow. When the density altitude and 
pressure altitude are the same, stand­
ard conditions exist. 

34 3 Using the " A I R S P E E D A N D D E N ­
S I T Y A L T I T U D E C O M P U T A ­
T I O N S " window of an aeronautical 
computer, align pressure altitude 
(11,500 feet) with the temperature at 
the 11,000-foot cruising altitude 
( - 6 ° C. ) . Read 11,600 feet in the 
D E N S I T Y A L T I T U D E " window. A 
density altitude chart can also be used. 

35 2 Using the " A L T I T U D E C O M ­
P U T A T I O N S " window of an aero­
nautical computer, align pressure alti­
tude (11,500 feet) with temperature 

26 3 A C 00-6A, Aviation Weather, Chapter 
5, Both evaporation and sublimation 
add moisture to the air. Evapora­
tion is the change of liquid water to 
water vapor and sublimation is the 
direct change of moisture from a solid 
to a gas, or vice versa. Cooling limits 
the amount of moisture, the air can 
hold. Condensation takes moisture 
from the air. Frost is a product of 
sublimation (gas to solid). Melting 
and supersaturation take place in 
visible moisture only. 

27 3 The chart, is actually two charts super­
imposed on one gria. In this prob­
lem, enter the right side of the chart 
on the load factor "3" and progress 
left to intersect the "load factor" 
curve. The intersecting point is at the 
70° bank angle. From this point, pro­
gress upward to intersect the "stall 
speed increase" curve, then progress 
to the left side of the chart to 70%. 
The unaccelerated stall speed (60 
knots) multiplied by 70% yields 42 
knots. This figure added to 60 knots 
yields a stall speed of 102 knots under 
a 3 "G" load. Try several load factors 
or bank angles and note the stall 
speed increase. 

28 2 Alternate 1—Incorrect; induced drag 
decreases with increasing airspeed. 

Alternate 2—Correct as stated. 

Alternate 3—Incorrect; parasite drag 
is less than induced drag at speeds 
below 150 knots. 

Alternate 4—Incorrect; L / D M A X 
occurs at the airspeed that gives the 
least total drag. 

29 8 A C 00-6A, Aviation Weather, Chapter 
10. Larger drops of supercooled 
water freeze slowly and flow back 
over the surface of the airplane. Air 
bubbles are eliminated and hard clear 
ice forms. This form of structural ice 
is the most serious of the various 
forms of ice because it adheres so 



Item Answer , Analysis Item Answer Analysis 

25 

at cruising altitude (—6° C ) . Op­
posite calibrated altitude (11,000 feet 
cruising altitude in this case) on the 
inside scale, read true altitude (ap­
proximately 11,100 feet) on the out­
side scale. 

36 4 A I M , Part 1, Chapter 4. Under 
D I R E C T F L I G H T S , A I M states that 
all radio fixes used to tie fine the route 
of flight automatically become com­
pulsory reporting points. Although 
L A W and D U C are not designated 
compulsory reporting points on tiie 
chart, they become so since they de­
scribe the route of a direct flight. 

37 3 F A R 01.81. The low altitude Victor 
Airways extend up to, but do not in­
clude 18.000 feet; therefore, the 
highest usable thousand-foot level is 
17,000 feet. Flight level 180 may be 
assigned on Jet Airways if the altim­
eter setting is '20.02 or higher. 

38 3 The lowest I F R cruising altitude is 
the highest thousand-foot level above 
the highest M E A (3,800 feet). The. 
odd or even thousand-foot level is a 
regulation for uncontrolled airspace 
only. 

30 2 You are on the 124 Radial «>f MRU, 
which is indicated by the tail of the 
single-bar needle. The posit ion for 
course change is at the point w lie re 
the 124 Radial of H B R intersects the 
284 Radial of L A W . You have 
reached that position when the tail of 
the double-bar needle indicates 284° 
and the needle points toward the re­
ciprocal, 104°. 

40 1 The Magnetic Course from S Y O to 
H B R is 125°. Add 10° easterly varia­
tion for a True Course of 135°. Plot 
the wind vector and complete the 
wind triangle. Measure the length of 
the airspeed vector (155 knots T A S ) . 
Align the temperature ( - 6 ° C.) with 
the pressure altitude (11.500 feet) in 
the. " A I R S P E E D A N D D E N S I T Y 
A L T I T U D E C O M P U T A T I O N S " 
window of the computer. Opposite 
155 knots on the outside T A S scale, 
read 130 knots on the inside C A S 
scale. Although this type problem is 
not practical from the pilot's stand­
point, it is used to measure the knowl­
edge level of an applicant. 
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PREFACE 
This written test guide has been developed by the Flight Standards 

Service, Federal Aviation Administration, Department of Transportation, as 
Advisory Circular A C 143-2C to assist applicants who are preparing for the 
Ground Instructor—Instrument Written Test. It supersedes the Ground 
Instructor—Instrument Written Test Guide, A C 143-2B, issued in 1971. 

This guide outlines the scope of knowledge covered in the test, lists 
reference materials for study, and presents sample questions with answers 
and explanations. 

Comments regarding this publication should be directed to the Depart­
ment of Transportation, Federal Aviation Administration, Flight Standards 
National Field Office, P.O. Box 2508-2, Oklahoma City, Oklahoma 73125. 
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Ground Instructor—Instrument—Written Test Guide 

INTRODUCTION 
This written test guide is not offered as a 

quick and easy way to gain the knowledge 
necessary for passing the written test. There 
is no substitute for diligent study in so diver­
sified a field as aviation ground instruction. 
Continuous review is essential to remain cur­
rent in the many areas where technological 
change is the rule rather than the exception. 

The applicant for the Ground Instructor— 
Instrument Rating should make a thorough 
review of the " S T U D Y O U T L I N E " given on 
pages 7 through 12 of this guide. If an area 
of weakness is found, that area should be 
studied thoroughly. After the review, the ap­
plicant should take the sample test without 
aid, then compare the answers with those in 
the "Analysis of Answers to Sample Test 
Items" found at the end of the sample test. 
I f nearly all the answers are correct, the ap­
plicant is probably prepared to take the 
Ground Instructor—Instrument Written Test. 
I t should be kept in mind, however, that the 
required test will cover considerably more 
areas of knowledge than the sample test. 

CERTIFICATION REQUIREMENTS 

The following excerpts from the Federal 
Aviation Regulations, Part 143, are given for 
the convenience of the applicant. 

"§ 143.9 Eligibility requirements: general. 
To be eligible for a certificate under this 

Part, a person must be at least 18 years of age, 
be of good moral character, and comply with 
§ 143.11." 

"8 143.11 Knowledge requirements. 
Each applicant for a ground instructor cer­

tificate must show his practical and theoretical 
knowledge of the subject for which he seeks a 
rating by passing a written test on that sub­
ject." 

" § 143.15 Tests: general procedures. 
(a) Tests prescribed by or under this Part 

are given at times and places, and by persons, 
designated by the Administrator. 

(b) The minimum passing grade for each 
test is 70 percent." 
To meet the requirements of sections 143.9 and 
143.11, an applicant for a Ground Instructor 
Certificate with an Instrument Rating must 
pass a Ground Instructor—Instrument Written 
Test and a Fundamentals of Instruction Writ­
ten Test.* However, if the applicant already 
holds a valid F A A Flight or Ground In­
structor Certificate no separate test on Funda­
mentals of Instructing is required when 
applying for an additional instructor cer­
tificate or rating. 

It is not necessary to take the Fundamentals 
of Instructing test on the same day as the 
Ground Instructor Instrument Written Test. 
It is immaterial which test is taken first. 

THE WRITTEN TEST 
The Ground Instructor—Instrument Written 

Test emphasizes the aeronautical knowledge 
areas in which the instrument ground instruc­
tor should be prepared to teach. Test items 
require a knowledge of air traffic, communica­
tions, navigation procedures, operating prin­
ciples of air navigation radio aids, and 
instrument flight techniques. The applicant 
must apply knowledge of Federal Aviation 
Regulations, preflight duties, aircraft per­
formance, aerodynamics, in-flight operation, 
weather, navigation aids, and navigation pro-
oedures. 

* For study guidance and reference materials for 
the test on Fundamentals of Instructing, the appli­
cants should consult AC 14S-1D, Ground Instructor 
Written Test Guide, Basic-Advanced, available from 
the Superintendent of Documents, U.S. Government 
Printing Office. 
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All test items are the objective, multiple-
choice type and can be answered by the selec­
tion of a single response. The items are 
similar to those contained in the sample test 
in this guide. The applicant indicates the 
chosen answer on a special answer sheet. Di­
rections for taking the test and for marking 
the answers should be read carefully and un­
derstood by the applicant before beginning the 
test. Personal and other information should 
be accurately entered in appropriate spaces on 
the answer sheet. Approximately 5 hours are 
allowed to complete the test. 

After the test is completed, the applicant's 
answer sheet is forwarded to the U.S. Depart­
ment of Transportation, Federal Aviation Ad­
ministration, Aeronautical Center, Oklahoma 
City, Okla., for scoring by A D P computers. 
Shortly thereafter, a test grade is mailed to 
the applicant on A C Form 8080-2, Airman 
Written Test Report. The report also con­
tains coded indicators of the knowledge areas 
in which the applicant experienced difficulty. 
These knowledge areas can be determined by 
reference to the Subject Matter Outline which 
accompanies the report. The "Study Outline" 
given on pages 7 through 12 of this guide is 
similar to the Subject Matter Outline, 

A n applicant who successfully passes the re­
quired test should present. A C Form 8080-2, 
Airman Written Test Report, to the Flight 
Standards District Office for issuance of the 
Ground Instructor Certificate with an instru­
ment rating. 

RETEST1NG AFTER FAILURE 

The applicant who receives a failing grade 
on a written test may apply for retesting. 
The applicant may apply for retesting—(a) 
after 30 days after the date the test was failed, 
or (b) upon presenting a statement from an 
appropriately rated certificated ground instruc­
tor certifying that the applicant has been 
given at least 5 hours additional instruction 
in the areas failed and is now considered 
capable of passing the test. 

TAKING THE TEST 

The test may be taken at F A A Flight Stand­
ards District Offices and at other designated 
places. 
Bear in mind the following points while tak­
ing the test: 

1. Answer test items in accordance with 
latest regulations and procedures. 

2. Read and thoroughly understand all in­
structions. 

3. Read each test item carefully and work 
out your answer before selecting an al­
ternative response. Comments received 
from applicants indicate that unsatisfac­
tory performance on a written test is fre­
quently the result of a failure to read 
carefully rather than a lack of knowledge. 

4. Each test item has a specific objective and 
in no case has one been devised to "trick" 
the applicant. 

5. Only one of the alternative responses 
given for each test item is correct and 
complete. The incorrect alternatives are 
based on incomplete knowledge of the sub­
ject, common misconceptions, or the use 
of incorrect procedures. 

6. In solving a computer problem, select the 
answer closest to your solution. If you 
have solved the problem correctly, your 
solution will be nearest the correct answer 
because that answer is an average of the 
answers obtained by using several types 
of computers authorized for use on F A A 
written tests. 

7. Do not spend too much time on difficult 
test items, but continue on to items you 
can answer readily. When these have 
been completed, return to the more diffi­
cult items. 

REFERENCE MATERIALS 

The following list of publications and ma­
terials is provided for the benefit of individuals 
who wish to prepare for the written test. 

Testbooks and other reference materials are 
available from commercial publishers. Many 
public and institutional libraries offer study 
materials in both teaching methods and aero-
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nautical subject areas. It is the responsibility 
of each applicant'to obtain study materials. 

NOTE—With the exception of the "Aviation In­
structor's Handbook," the references listed were 
available at the time this publication went to 
press. 

CHARTS 

E N R O U T E L O W A N D H I G H A L T I T U D E 
C H A R T S . These charts provide necessary 
aeronautical information for en route instru­
ment navigation in the established airway 
structure. 

A R E A C H A R T S . These charts are part of 
the En Route Low Altitude Chart series. 
They furnish terminal data on a larger scale 
in congested areas. 

I N S T R U M E N T A P P R O A C H P R O C E ­
D U R E C H A R T S . Each of these charts 
depict an instrument approach procedure, 
including all related data, and the airport 
diagram. 

S T A N D A R D I N S T R U M E N T D E P A R ­
T U R E S (SIDs) . These charts are collated 
in two booklets, "East" and "West," They 
are designed for use with En Route High 
and Low Altitude and Area Charts. They 
furnish pilots departure routing clearance in 
graphic and textual form. 

S T A N D A R D T E R M I N A L A R R I V A L 
R O U T E S ( S T A R s ) . These charts are col­
lated in one booklet and are designed for 
use with En Route High and Low Altitude 
Charts. They furnish pilots preplanned in­
strument flight rules ( I F R ) air traffic con­
trol arrival route procedures in graphic and 
textual form. 

P I L O T E X A M - O - G R A M S (Free -FAA) . 
Brief discussions, using the question and 
answer technique, of problem areas in 
aeronautical knowledge, which are apparent 
from applicant performance on the F A A 
written tests and from accident and violation 
reports. Distribution of Exam-O-Grams is 
limited to one complete set of V F R and/or 
I F R Exam-O-Grams per individual request. 

FEDERAL AVIATION REGULATIONS (FARs) 

Part 1 Definitions and Abbreviations. 

Part 61 Certification; Pilots and Flight In­
structors. 

Part 91 General Operating and Flight Rules. 

Part 95 I F R Altitudes. 

Part 97 Standard Instrument Approach 
Procedures. 

Part 135 Air Taxi Operators and Commer­
cial Operators of Small Aircraft. 

Part 141 Pilot Schools. 

Part 143 Ground Instructors. 

AIRMAN'S INFORMATION MANUAL (AIM) 

This publication presents in five parts, in­
formation necessary for the planning and con­
duct of a flight in the National Airspace Sys­
tem. It is designed to be used in the cockpit 
for preflight and in-flight operations by pilots 
and contains both instructional and procedural 
information. The subscription consists of: 

Part 1—Basic Flight Manual and A TC Pro­
cedures. Issued quarterly. 

Part 2—Airport Directory. Issued semi­
annually. 

Part 3—Operational Data. Issued every 56 
days. 

Part 3A—Notices to Airmen. Issued every 
14 days. 

Part 4—Graphic Notices and Supplemental 
Data. Issued quarterly. 

NOTE—As of April 1975, Part 3A became a sep­
arate part, which must be ordered and paid for 
separately. It will no longer be received auto­
matically as an item with Part 3. 

ADVISORY CIRCULARS 

00-6A—Aviation Weather 

Provides an up-to-date and expanded text 
for pilots and other flight operations per­
sonnel whose interest in meteorology is 
primarily in its application to flying. Gov­
ernment Printing Office ( G P O ) . 
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00-45—Aviation Weather Services 
Supplements A C 00-6A, Aviation Weather, 
in that it explains the weather service in 
general and the use and interpretation of 
reports, forecasts, weather maps, and prog­
nostic charts in detail. It is an excellent 
source of study for pilot certification exam­
inations. ( G P O ) 

00-17—Turbulence in Clear Air 
Provides information on atmospheric tur­
bulence and wind shear, emphasizing im­
portant points pertaining to the common 
causes of turbulence, the hazards associated 
with it, and the conditions under wKfch it 
is most likely to be encountered. (Free 
from F A A ) 

00-24—'Thunderstorms 
Contains information concerning flights in 
or near thunderstorms. (Free from F A A ) 

20-32B—Carbon Monoxide (CO) Contamina­
tion in Aircraft—Detection and Pre­
vention 

Provides information on the potential dan­
gers of carbon monoxide contamination from 
faulty engine exhaust systems or cabin 
heaters of the exhaust gas heat exchanger 
type. (Free from F A A ) 

60-4—Pilot's Spatial Disorientation 
Acquaints pilots flying under visual flight 
rules with the hazards of disorientation 
caused by loss of reference with the natural 
horizon. (Free from F A A ) 

60-6A—Airplane Flight Manuals (AFM) Ap­
proved Manual Materials, Markings, 
and Placards—Airplanes 

Alerts pilots to regulatory requirements re­
lating to the subject and provides informa­
tion to aid pilots in complying with the 
provisions of F A R 91.31. (Free from F A A ) 

61-16A—Flight Instructor's Handbook 
Gives guidance and information to pilots 
who are preparing for flight instructor cer­
tification and for use as a reference by cer­
tificated flight instructors. ( G P O ) 

60-14—Aviation Instructor's II andb o oTc 
(Available in the near future) 

This handbook is in the process of being de­
veloped to supplant A C 61-16A, Flight In­
structor Handbook. It will provide currently 
certificated flight and ground instructors, 
and applicants for such certificates, with 
comprehensive, accurate, and easily under­
stood information on learning and teaching. 
It will relate this information to the aviation 
instructor's task conveying aeronautical 
knowledge and skill to students. 

61-27B—Instrument Flying Handbook 
Provides the pilot with basic information 
needed to acquire an F A A instrument rat­
ing. It is designed for the reader who holds 
at least a private pilot certificate and is 
knowledgeable in all areas covered in A C 
61-23A, "Pilot's Handbook of Aeronautical 
Knowledge." ( G P O ) 

90-lA—Civil Use of UJS. Government Pro­
duced Instrument Approach Charts 

Clarifies landing minimums requirements 
and revises instrument approach charts. 
(Free from F A A ) 

90-12A—Severe Weather Avoidance 
Warns all pilots concerning flight in the 
vicinity of known or forecasted severe 
weather, severe turbulence, and hail. It also 
advises them that air traffic control facilities, 
even though equipped with radar, might not 
always have the capability nor be in a posi­
tion to provide assistance for circumnaviga­
tion of areas of severe weather. (Free from 
F A A ) 

90-14 A—A Ititude—Temperature Effect on 
Aircraft Performance. 

Introduces the Denalt Performance Com­
puter and reemphasizes the hazardous effects 
density altitude can have on aircraft. (Free 
from F A A ) 

90-2SD—Wake Turbulence 
Alerts pilots to the hazards of aircraft trail­
ing vortex wake turbulence and recommends 
related operational procedures. (Free from 
F A A ) 
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0O-38A—Use of Preferred IFR Routes 
Outlines the background, intent, and re* 
quested actions pertaining to the use of pre­
ferred IFR routes, (Free from F A A ) 

00-62—Flying DME Ares 
Describes procedures and techniques for in­
tercepting DME arcs from radials, main­
taining DME arcB, and intercepting radials 
and localizers from DME arcB. (Free from 
F A A ) 

91-8A—Use of Oxygen by General Aviation 
Pilots/Passenge rs 

Provides general aviation personnel with in­
formation concerning the use of oxygen. 
(Free from F A A ) 

91.11-1—Guide to Drug Hazards in Aviation 
Medicine 

Lists all commonly used drugs by pharma­
cological effect on airmen with side effects 
and recommendations. (GPO) 

91-23—Pilot's Weight and Balance Handbook 
Provides an easily understood text on air­
craft weight and balance for pilots who need 
to appreciate the importance of weight and 
balance control for safety of flight. Pro­
gresses from an explanation of basic funda­
mentals to the complete application of 
weight and balance principles in large air­
craft operations, (GPO) 

91-24—Aircraft Hydroplaning or Aquaplan­
ing on Wet Runways 

Provides information on the problem of air­
craft tires hydroplaning on wet runways. 
(Free from F A A ) 

91-25A—Loss of Visual Cues During Low Vis­
ibility Landings 

Provides information concerning the im­
portance of maintaining adequate visual cues 
during the descent below MDA or DH. 
(Free from F A A ) 

170-3B—D istance Mea&uring Equipment 
(DME) 

Presents information on DME, and some of 
its uses, to pilots unfamiliar with this navi­
gation aid. (Free from F A A ) 

HOW TO OBTAIN STUDY MATERIALS 

T h e study materials listed, except fo r the 
charts, free Adv i so ry Circulars, and Exam-
O-Grams, may be obtained by remitting check 
or money order to the address given below. 
F o r your convenience in ordering publications 
f rom the Superintendent o f Documents , an 
order form is included in the back o f this 
guide. 

Superintendent o f Documents 
U.S. Government Pr in t ing Office 
Washington , D . C . 20402 

T o obtain the latest information regarding 
F A R prices, number o f changes, and ordering 
information, send for a free copy o f " A d ­
visory Circular 00-44, Status o f Federal Avia ­
tion Regula t ions" f rom the address given 
below. Free F A A publications may also be 
obtained f rom this office. 

U.S. Department o f Transportat ion 
Publicat ions Section, T A D - 4 4 3 . 1 
Washington , D . C . 20590 

I f you are presently on one o f F A A ' s ad­
visory circular mail lists, you, wil l auto­
matically receive this advisory circular. I f 
not, and you wish to be placed on the mail list 
to receive revised copies as issued, send your 
name and address t o : 

U.S. Department o f Transportation 
Distribution Uni t 
T A D - 1 8 2 . 3 
Washington , D . C . 20590 

NOTE—To receive the latest Information on how 
to obtain the Airman's Information Manual, free 
Advisory Circulars, and other FAA material, 
consult the AC Checklist, AC 00-2. A copy of 
this checklist may he obtained free of charge by 
sending your request to: 

U.S. Department o f Transportat ion 
Publicat ions Section, T A D - 4 4 3 . 1 
Washington , D . C 20590 

T h e National Ocean Survey publishes and 
distributes aeronautical charts o f the United 
States. Charts fo r foreign areas are published 
by the U.S. A i r Fo rce Aeronautical Chart and 
Informat ion Center ( A C I C ) and are sold to 
civi l users by the National Ocean Survey. 
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A "Catalog of Aeronautical Charts and Re­
lated Publications," listing their prices and in­
structions for ordering, may be obtained free 
on request from: 

Department of Commerce 
Distributing Division (C-44) 
National Ocean Survey 
Riverdale, Maryland 20840 

Orders for specific charts or publications 
should be accompanied by cheek or money 
order made payable to, NOS, Department of 
Commerce. 

Exam-O-GramB may be obtained free o f 
charge (one copy per each request) and names 
may be added to the mailing list by writing 
to : 

Department of Transportation 
F A A Aeronautical Center 
Flight Standards National Field Office 
Operations Branch, AFS-590 
P.O. Box 25082 
Oklahoma City, Oklahoma 73125 
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Study Outline 
This study outline indicates the areas of 

aeronautical knowledge that pertain to the 
written test. It expands the general aeronau­
tical knowledge requirements set forth in Fed­
eral Aviation Regulations and is based on 
airman activity for flight under Instrument 
Flight Rules. 

Reference Code: 

AC—Advisory Circular 
AW—Aviation Weather ( A C 00-6A) 

AWS—Aviation Weather Services ( A C 
00-45) 

AIM—Airman's Information Manual 
E O G — I F R Exam-O-Gram 
IFH—Instrument Flying Handbook ( A C 

61-27B) 

BHH—Basic Helicopter Handbook ( A C 
61-13A) 

IAPC—Instrument Approach Procedure 
Charts 

( F A R references will be indicated by Part 
number only, i.e., 91.5 means F A R 91.5.) 

FLIGHT PLANNING 

A10. Certificates and Ratings 
A l l . Requirements for certificates and 

ratings (61.3) 
A12. Eligibility for instrument rating 

(61.65) 

A13. Where instrument rating required 
(61.3e, 91.97) 

A14. Recency of experience (61.57) 

A20. Preflight Action for Flight 
A21. Familiarization with all available 

information (91.5, E O G - 3 1 , A I M -
3) 

A22. Fuel requirements (91.23) 

A30. Preflight Action for Aircraft (EOG-31) 
A31. Responsibility for airworthiness 

(91.29) 
A32. Equipment required 

Instruments and equipment (91.33) 
Transponder (91.24, 91.90) 
E L T (91.52) 

A33. Tests and inspections 
V O R (91.25, E O G - 2 2 , A I M 1-8) 
Altimeter system (91.170) 
Transponder (91.177) 

A34. Portable electronic devices (91.19) 

A40. FUght Plan (AIM-1) 
A41. When required (91.97,91.99,91.115) 
A42. Information required (91.83) 
A43. Alternate airport requirements 

(91.83, E O G - 2 9 ) 

BIO. Route Planning 
B l l . Preferred routes ( A I M - 3 , A C 90 -

38 A ) 
SIDs and S T A R s ( A I M - 1 ) 

B12. Airport/Facility Directory ( A I M -
3) 

B13. N O T A M ( A I M - 3 A ) 
B14. F D C N O T A M s ( A I M - 3 A ) 
B15. Special Notices ( A I M - 3 ) 
B16. Area Navigation Routes ( A I M - 3 ) 
B17. Direct Routes ( A I M - 1 , Airspace; 

91.116f, 91.119, 91.121b) 
B18. Restrictions to En Route Nav. Aids 

( A I M - 3 ) 
B19. Substitute Route Structure ( E O G -

39) 

B20. Flight Planning Computer Operations 
(Ch. XU-IFH) 
B21. Wind correction angle-heading 
B22. G S 
B23. E T E / E T A 
B24. Fuel estimates 
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B30. Aircraft Performance (Aircraft Owner's 
Handbook, VFR EOG-33, EOG-3%, AC 
90-HA) 
B31. Takeoff distance 
B32, Climb performance 
B33. Cruise performance ( V F R E O G -

38) 
B34. Fuel flow 
B35. Landing performance 
B36. Airspeed: I A S , C A S , E A S , T A S 
B37. Placards and instrument markings 
B38. Hovering 

B40. A ircraft Operating Limitations (docu­
ments in aircraft, AC 60S A) 
B41. Weight and balance ( E O G - 2 1 , A C 

91-23) 

B42. Instrument limit markings and 
placards (91.31) 

B43. Maximum safe crosswind ( V F R 
E O G - 2 7 ) 

B44. Turbulent air penetration 

B50. Aircraft Systems (Ch. IV-IFH) 
B51. Pitot-static system ( E O G - 1 0 ) 
B52. Vacuum/gyroscopic ( E O G - 2 4 ) 
B53. Electric/gyroscopic 
B54. Compass 

CIO. Fundamentals of Weather 
C l l . Composition of the atmosphere 

(Ch. 1 - A W ) 
C12. Temperature (Ch. 2 - A W ) 
C13. Pressure (Ch. 3 - A W ) 
C14. Circulation (Ch. 4 - A W ) 
C15. Moisture (Ch. 5 - A W ) 
C16. Stability and wind (Ch. 6 - A W ) 
C17. Clouds (Ch. 7 - A W ) 
C18. Airmasses and fronts (Ch. 8 - A W ) 
C19. Turbulence (Ch. 9 - A W ) 

C20. IFR Weather Hazards 
C21. Icing (Ch. 1 0 - A W ) 
C22. Thunderstorms (Ch. 1 1 - A W , A I M -

1) 
C23. Fog and obstructions to vision 

(Ch. 1 2 - A W ) 

C30. Aviation Weather Observations and Re­
ports 
C31. Aviation weather reports ( S A ) 

( A W S - 2 ) 

C32. Pilot weather reports (PIREPs , 
U A ) ( A W S - 3 ) 

C33. Radar weather reports ( R A R E P s ) 
( A W S - 3 ) 
Radar summary chart ( A W S - 7 ) 

C34. Surface analysis ( A W S - 5 ) 
C35. Weather depiction chart ( A W S - 6 ) 
C36. Upper wind chart ( A W S - 9 ) 
C37. Freezing level chart ( A W S - 1 0 ) 
C38. Stability chart ( A W S - 1 1 ) 
C39. Constant pressure charts ( A W S -

13) 

C40. Aviation Weather Forecasts 
C41. Terminal ( F T ) ( A W S - 4 , E O G - 5 ) 
C42. Area ( F A ) ( A W S - 1 , E O G - 5 ) 
C43. Winds and temperatures aloft ( F D , 

A W S - 4 , and chart A W S - 9 ) 
C44. Severe weather ( A W S - 4 ) 

Hurricane advisories ( W H ) ; con-
vective outlook ( A C ) ; Weather 
Watch ( W W ) ; severe weather out­
look chart ( A W S - 1 2 ) 

C45. T W E B route forecast and synopsis 
( A W S ^ ) 

C46. Inflight advisories ( W S , W A , 
W A C ) ( A W S - 4 ) 

C47. Prognostic charts: 
Surface ( A W S - 8 ) ; Significant 
Weather ( A W S - 8 ) ; Constant 
Pressure ( A W S - 1 4 ) ; Tropopause 
and Wind Shear ( A W S - 1 5 ) 

C50. Weather Tables and Conversion Graphs 
(AWS-16) 
C51. Icing intensities 
C52. Turbulence intensities 
C53. Locations of probable turbulence 
C54. Standard temperature, speed, and 

pressure conversions 
C55. Density altitude 

C60. Weather Facilities 
C61. F S S weather service ( A I M - 2 , 3 ; 

E O G - 1 9 ) 
Telephone numbers ( A I M - 2 ) 
Remote weather radar display 
( A I M - 3 ) 
Scheduled weather broadcast 
( A I M - 3 ) 
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C62. A T I S ( A I M - 1 , 3) 
C63. Weather Service Forecast Offices 

( A I M - 1 ) 
T W E R , P A T W A S ( A I M - 3 ) 

DEPARTURE 

D10. Authority and Limitations of Pilot 

1)11. Pilot in command (1)1.3, 01 .4 ) 
D12. Emergency action ( 01 . 3 ) 

Deviation from rules (01.75) 
D13. Required reports 

Emergency deviation (01.3c) 
Malfunction of equipment (01.33c, 
91.120) 

D20. Flight Plan 
D21. Where to file ( A I M - 3 ) 
D22. When to file ( A I M - 1 ) 

D30. Departure Clearance (AIM-1, EOG-35) 
D31. "Cleared as filed" 
D32. Amended clearance 
D33. Pre-taxi clearance procedure 
D34. Clearance delivery ( A I M - 3 ) 

D40. Taxi and, Takeoff Procedures (AIM-1) 
D41. Taxi limits ( A I M - 1 , EOG-26 , 28) 
D42. A T C control sequence ( A I M - 1 ) 
D43. Airport advisory service ( A I M - 3 ) 
D44. A T I S ( A I M - 3 ) ' 

D50. Departure Procedures (AlM-t) 
D51. Obstruction clearance minimums 

(approach chart book) 
D52. Departure control procedures (non-

radar) 
D53. Departure control procedures (ra­

dar) 
D54. SIDs 
D55. Speed adjustments 
D56, Terminal area limitations 

E10. VOR Accuracy Check (AIM-1, EOG-
22, 91.25) 
E l l . V O T ( A I M - 3 , L-chart legend) 
E12. V O R ground check points ( A I M -

3) 
E13. V O R airborne check points ( A I M -

3) 
E14. V O R dual receiver check 

E20. Pvetakcoff Instrument Cheek (IF1L 
pages 08 and 249) 
E21. Pre-start instrument indications 
E22. Taxi test 

E30. Transponder (EOG-Z5, AIM-1) 
E31. Operation 
E32. Switching code 
E33. Emergency use 

F10. Airport Facilities (AIMS. 3A, chart*) 
F l l . Service (A IM-3 . 3A) 
F12. Runways (EOG-26 , 28; A IM-1) 
F13. Airport lighting (A IM-1 , E O G -

33) 
F14. Communications (AIM-3) 

F20. FSS Facility (AIM-/, EOGS9) 
F21. Flight plan service 
F22. Traffic advisories (AIM-3) 
F23. Communications (AIM-3) 
F24. Weather advisories (AIM-3. A W S -

1) 
F30. Departure Control Facility 

F31. Communications (AIM-3, I A P C ) 
F32. Geographical area 

EN ROUTE 
G10. En Route Limitations (AIM-1) 

G i l . Altitude limitations (01.119. E O G -
8 ) : M E A , MOCA, MCA, MR A, 
M A A 

G12. Cruising altitudes (01.121, 01.109) 
G13. Courses to be flown (01.123, 91.67) 
G14. Altimeter settings (91.81) 
G15. Positive Control Airspace (01.07) 
G16. Special Use Airspace (91.05, A I M -

1, E n Route Charts) 

G20. En Route Procedures (AIM-1, Ch. XI-
IFII) 
G21. Radar environment 

vectors, reporting, handoffs 
G22. Non-radar environments 

reporting, handoffs 
G23. Altitude 

cruise, maintain, climb, descend, 
V F R on top 

G24. Delays 
clearance limits, holding 

G25. Securing w e a t h e r information 
( A W S - 1 ) 
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G30. ATC clearance* 

G31. Phraseology (Ch . V I I I — I F I I , 
A I M - 1 , E O G - l l , 34, 35) 

G32. Responses and read backs ( A I M - 1 , 
01.125) 

G 4 0 , Oxygen, Requirements (91.32) 
G41. P i lo t and crew requirements 
G42. Passenger requirements 

G50, Emergencies (AIM-1, EOG-2) 
G51. Difficulty with communicat ions 
G52. Malfunction o f equipment 
G53. Lost 
G54. Lost communicat ions (01.127, E O G s 

36, 37, 38) 
G55. Malfunction reports (91.120, 91.33e) 
G56, Deviat ion from clearance (91.75c) 

H10. Radio Orientation (Ch. VII—IFII) 

H l l . V O R ( E O G - 7 and 14) 
1112. N D B ( E O G - 2 3 ) 
H13 . L O C ( E O G - 7 and 14) 
1114. R N A V ( E O G - 3 0 ) 

H20. Establishing Radio Fixes and Waypoints 
(Ch. VII—IFII) 
H21. V O R radials 
H22. V O R - D M E (Ch . V I — I F H , A C 

90-62. A C 170-3B) 
H23. A D F ( E O G - 2 3 ) 
H24. A D F - V O R / L O C 
H25. R N A V ( E O G - 3 0 ) 

1130. En Route Computer Operations (Ch. 
XII—IFII) 

H 3 1 . G S 
H32 . E T E / E T A 
H33. Al t i tude or speed conversions 
H34. Fuel 

H40. Attitude Instrument Flying (Ch. V— 
IFII) 
1141. Interpretation o f flight instruments 
1142. Ai rc ra f t con t ro l : pitch, bank, 

power 
H43 . Basic maneuvers 

straight and level 
c l imbs and descents 
turns ( E O G - 1 8 ) 

H44. Unusual attitudes 
H45 . F l igh t patterns 

H50. Unusual Flight Conditions (AC 90-I2A) 
1151. Thunderstorms ( A C 00-24, page 

111-AW) 
H52. Structural icing (Ch. 10-AW) 
H53. Induction icing (Ch. 10-AW) 
1154. Use of nnti/deicing equipment 
1155. Frost 
H56. Clear air turbulence ( A C 00-17) 

.110. Radio Navigation Facilities (Ch. VII— 
IFII, AIM-I) 
J l l . V O R / V O R T A C 
J12. N D B 
J13. L O C 
J14. D F 
J15. R A D A R 

,120. Airway Route System (En Route. Chart 
Legend) 
J21. Victor/jet airway limits 
J22. Route identification 

military, substitute, unusable 
J23. Altitude limits: MOCA, M E A , 

M R A , M C A , M A A 
.124. Reporting points: compulsory, non-

compulsory 
J25. Fixes, waypoints 
.126. Geographical limit: V O R change­

over points, altimeter setting 
boundary, time zone boundary 

J27. Airspace designation 

J30. Special U sc A irspace (AIM~l, r It art 
legends ) 
J31. Prohibited area 
J32. Restricted area 
J33. Climb corridor 
,134. Warning area 
J35. Alert area, military operations area 

.140. ARTCC Facility (Ch. X—IF1I, AIM-1) 
.141. A R T C C remote frequencies ( E n 

Route Cliart) 
.142. Geographical area of control ( E n 

Route ('hart) 
J43. Advisories, services, assistance 

J50. En Route Weather Services (AIM-3) 
J51. E F A S ( A W S - 1 ) 
J52. T W E B ( A W S - 1 ) 
J 53. A R T C C significant weather advis­

ories 
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J60. Fixed-wing Aerodynamic Factors (Ch. 
Ill—IFH, A C 61-83A ) 
J61. Aerodynamic forces 
J62. Straight and level 
J63. Turns 
J64. Climbs 
J65. Descents 
J66. Stalls 

J70. Rotary-wing A erodynamic Factors 
(BHII) 
J71. Vibrations (Ch. 2) 
J72. Dissymmetry of lift (Ch. 2) 
J73. Translation (Ch. 2) 
J74. Rotor disc-loading, coning, and 

flapping (Ch. 9) 
J75. Settling with power (Ch. 9) 
J76. Ground resonance (Ch, 9) 
J77. Speed limitations (Ch. 9) 
J78. Autorotation particulars (Ch. 11) 
J79. Factors affecting performance (Ch. 

11) 

' J80. Physiological Factors (Ch. II—IFI1, 
AIM-1) 
J81. Physiologic altitude effects 

hypoxia, aerotitis, aerosinusitis 
( A C 91 -8A) 

J82. Hypoxic effects 
alcohol, hyperventilation, drugs, 
carbon monoxide ( A C 20-32A) 

J83. Sensations of instrument flying ( A C 
60-4) 

J84. Spatial disorientation ( A C 60-4) 

ARRIVAL 

K10. Approach Control (AIM-1, Ch. XI-
IFH) 
K l l . Radar control 

S T A R s , vectors ( A C 90-41C) , ap­
proach clearances 

K12. Nonradar control 
K13. Aircraft speed (91.70) 
K14. Procedure turns/holding patterns 
K15. Visual and contact approaches 

K20. Holding Procedures 
' K21. Holding pattern entry 

K22. Shuttle 

K23. Changing altitude 
K24. Timing 
K25. Adjustments and corrections 

K30. Precision Approaches (AC 90-lA; IFH, 
page 161 j AIM-1) 
K31. Initial approach/procedure turn 

(91.116h) 
K32. Vectors to final approach (91.116f) 
K33. Intermediate approach 
K34. Final approach 
K35. Glide slope 
K36. Decision height (91.117b) 
K37. Inoperative components (91.117c) 
K38. Reports 

K40. Nonprecision Approaches (AC 90-1A, 
AIM-1) 
K41. Initial approach/procedure turn 

(91.116h) 
K42. Vectors to final approach (91.116f) 
K43. Intermediate approach 
K44. Final approach 
K45. Minimum descent altitude (91.117b) 
K46. Inoperative components (91.117c) 
K47. Reports 

K 5 0 . Missed Approach (91.117b, AC 90-lA, 
AIM-1) 
K51. Precision approach 
K52. Nonprecision approach 
K53. Loss of visual cues 
K54. Low a p p r o a c h (practice ap­

proaches) 

K60. Landing Procedures (AIM-1) 
K61. Noncontrolled airport (91.89) 
K62. Controlled airport (91.87) 
K63. Landing minimums (91.116b) 
K64. Close flight plan (91.83) 

L10. Logging of Flight Time 
L l l . Instrument flight time (61.51 (c) 

(*)) 
L12. Conditions for simulated instru­

ment flight (91.21) 
L13. Information required (61 .51(c) (4) ) 

Instrument approaches 
Safety pilot 

L14. Pilot in command (61 .51(c) (2) ) 
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L20, Radio Orientation on Approach (Ch. 
VII—IFII) 
L21. Relation to L O C on front and back 

course (Ch. V I — I F H ; E O G - 7 ) 
L22. Glide slope (Ch. V I — I F H ) 
L23. L O C and glide slope ( E O G - 7 , Ch. 

V I — I F H ) 
L24. Marker beacons (Ch. V I — I F H ) 
L25. Compass locators (EOG-23 ) 
L26. N D B (EOG-23 ) 
L27. V O R / V O R T A C ( E O G - 7 ) 
L28. L O C type, L D A , S D F (AIM-1) 

L30. Wake turbulence (AIM-1, AC 90-23D) 
L31. Landing hazards 
L32. Takeoff hazards 
L33. Inflight hazards 
L34. Wake turbulence theory 

M10. Terminal Area (IAPC, AIMS) 
M i l . Approach control facility, 

frequencies, area 
M12. F S S (AIM-1) 

Airport advisories 
Flight plan service 
Weather service 

M20. Instrument Approach Procedure Chart— 
Plan-vie ir (AC 00-1 A, IAPC legend) 
M21. Facility frequencies and services 
M22. Procedural tracks 
M23, Fixes and markers 
5124. Obstructions 
5125. Special use airspace 
M26. Radio aids 
M27. Minimum altitudes 

M30. Instrument Approach Procedure Chart— 
Profile (AC 90-1 A, IAPC legend) 
M31. Altitude limits 
M32. Descent pattern/glide slope 
M33. Facilities/fixes 

M40. Instrument Approach Procedure Chart 
Aerodrome Sketch (AC 90-lA, IAPC 
legend ) 
M41. Runway configuration and specifi­

cations 
M42. Approach light systems 
M43. Elevations 

Obstacles, T D Z E , and aerodrome 
M44. Airport taxi chart 

5150. Instrument Approach Procedure Chart— 
Minimums Section (AC 90-1 A, IAPC 
legend) 
M51. Aircraft category 
5152. D H / M D A 
M53. H A T 
5154. H A A 
5155. 5Jinimum visibility 

miles /RVR 
M56. I F R takeoff minimums and depar­

ture procedures 
M57. I F R alternate minimums 
5158. Civil R A D A R instrument ap­

proach minimums 

5160. Approach Facilities (AIM-1, IFII) 

5161. I L S 
5162. L D A 
5163. S D F 
5164. V O R / V O R T A C 
5165. NDB 
5166. Marker beacons, compass locators 
5167. V A S I 

NOTE.—Applicants for original issuance of a 
(Jround Instructor Certificate with an instrument 
ratine should refer to AC 143-1D, Ground In­
structor Written Test Guide, Haste-Advanced, for 
a study outline and sample test on Fundamentals 
of Instructing. 
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Sample Test 

The following items nre typical of those in 
the official F A A written test. Answers and 
explanations or references are given on the 
pages following the sample test. 

XOTK .—The san11'If Items, answers, and analyses 
nre based upon procedures and refutations in effect 
at tlic time of preparation of this publication. 
Regulatory and procedural changes subsequent to 
the date of publication should be chocked for their 
effect on the applicable Item. 

1. By which three methods is aeronautical 
information concerning the National Airspace 
disseminated ? 

1—The Airman's Information Manual, Ad­
visory Circulars, and F S S Advisories. 

2—Aeronautical Charts, the Airman's Infor­
mation Manual, and National N O T A M S . 

3—Parts II , I I I , and I V of the Airman's 
Information Manual. 

4—FSS radio communications, telephone, 
and personal briefings. 

2. Which documentation or entry verifies the 
validity of the Airworthiness Certificate? 

1—Maintenance records show that an annual 
inspection has been performed within the 
last 12 calendar months. 

2—The Airworthiness Certificate is still in 
the aircraft and has not been surrendered, 
suspended, or revoked. 

3—The date on the Airworthiness Certificate 
indicates it has been reregistered within 
the last 12 calendar months. 

4—Maintenance records show a "return to 
service" statement for the required in­
spections. 

* * * * * * 
Over the past 6 months, the pilot utilized 

all the aircraft listed in the following logbook 
excerpts for the furtherance of business. The 
pilot holds a Commercial Pilot Certificate for 
airplanes and rotorcraft, and also holds single 
and multiengine land class ratings for the 
airplane category and a helicopter class rating 
for rotorcraft. The pilot's Second-Class Medi­
cal Certificate was issued on March 26, last 
year. Today is March 27. Test items 3, 4, 
and 5 are based on the information contained 
in the following excerpts from the pilot's log­
book. 

* * * * * * 

Air­ Reg, Cat. No. No. 
Date craft Number Class PIC BIC Day Night Instr. Appr. Lnds. 

10/1ft TWINN N22Y AM EL .7 .7 1 day 
10/21 T W I N N N22Y AMEL 1.0 1.0 1 day 
H / 1 UNIE N101N ASEL 2.4 2.4 1.8 4 4 day 
11/7 TWINN N22Y A MEL .5 1.9 .5 1.0 1 day 

3 night 
11/17 W H A P N30P RH 1.2 1.2 1.0 1 1 day 
12/3 W H A P N30P RH 2.0 2.0 1.4 3 8 day 
12/6 T W I N N N22Y AMEL 1.4 1.4 8 day 
12/10 W H A P N30P RH .9 .9 .6 1 2 day 
12/21 UNIE N101N ASEL 1.2 2.1 1.2 2 2 night 
1/2 T W I N N N22Y AM EL 1.7 1.0 .7 1.0 1 2 day 

2 night 
1/0 W H A P N30P RH .4 .4 1 day 
1/14 UNIE N101N ASEL 2.8 1.6 1.2 8 day 

1 night 
1/19 TWINN N22Y AMEL 1.1 .5 1.1 .5 1.0 2 2 day 

1 night 
3/16 WHAP N30P RH .5 .5 5 day 
3/22 W H A P N30P RH .8 .8 3 day 
3/26 T W I N N N22Y AMEL 1.7 1.7 .5 1 1 day 
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3. What is the status of the pilot's Medical 
Certificate ? 

1—It is valid for this type of operation 

until the last day of March, next year. 

2—It expires at the end of March, this year. 

3—It must be renewed this month if the 
pilot continues flying for the furtherance 
of business. 

4—It expires at the end of August, this year. 

4. In which aircraft, if any, is the pilot cur­
rent to carry passengers? 

Day Night 
1 — T W I N N only None 
2 — T W I N N only T W I N N only 
3 — T W I N N and W H A P None 

only 
4 — T W I N N , U N I K , and T W I N N only 

W H A P 

5. In which aircraft, if any, is the pilot cur­
rent to fly I F R ? 

1—None. 
2 — T W I N N only. 
3 — T W I N N and U N I E only. 
4 — T W I N N , U N I E , and W H A P . 

6. Can a pilot overcome vertigo? 

1—No, a pilot susceptible to vertigo should 
avoid instrument flight. 

2—Yes, by closing the eyes and adjusting to 
muscular sensations. 

3—Yes, by rotating the head rapidly to can­
cel the sensations of the inner ear. 

4—Yes, by relying on the sense of sight to 
control the airplane. 

7. A pilot is using the magnetic compass 
to establish and maintain a heading. If 

the compass is operating normally, it will 
indicate a turn toward 

1—west when entering a right turn from a 
north heading. 

2—north when entering a right turn from an 
east heading. 

3—south when the airplane is accelerating 
on an east heading, 

4—east when accelerating on a north head­
ing. 

8. Which altitude or flight, level is indicated 
by the altimeter? 

1—8,000 feet 
2—FL 180 
3—1,800 feet 
4—FL 280 

9. W h y is an encounter with wake turbu­
lence behind a heavy airplane more dangerous 
near the ground than at altitude? 

1—Ground effect amplifies the vortices. 
2—The dense air near the ground makes the 

vortices stronger and more effective. 
3—Momentary loss of control is usually more 

disastrous near the ground. 
4—The ground deflects vortices back into the 

air with unpredictable results. 

10. I f A T C issues you a clearance that would 
result in a deviation from Federal Aviation 
Regulations, you 

1—may proceed as cleared. 
2—may accept the clearance but must inform 

A T C of the deviation. 
3—should accept the clearance but not 

comply with that portion which deviates 
from a rule. 

4—should reject the clearance and request 
an amended clearance. 

11. W h a t is the pilot's responsibility with 
regard to the use of a S I D or S T A R on an 
I F R flight? 

1—A S I D may be issued without request, 
but a S T A R will be issued only by pilot 
request. 

2—The pilot should be prepared for and 
should accept a S I D or S T A R to sim­
plify the task of copying the clearance. 

3—A S I D or S T A R is not required and will 
not be issued unless the pilot requests one. 

4—The pilot should accept a S I D or S T A R 
in the clearance to avoid delays en route. 
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12. A n airport-has no authorized instrument 
approach. It may be listed as an alternate on 
an I F R flight plan if the current weather fore­
cast indicates, at the estimated time of arrival, 
the ceiling and visibility at that airport will 

1—permit a descent from the M E A , an 
approach, and a landing under basic 

V F R . 

2—be at least 800 feet and 2 miles. 

3—be at least 900 feet and 2 miles. 

4;—be at least 1,000 feet and 1 mile. 

13. You are flying a D M E arc and have been 
cleared for an I L S approach. When should 
you start your turn to the localizer? 

1—At the appropriate "lead radial" depicted 
on the instrument approach chart. 

2—When the localizer needle of the receiver 
tuned to the localizer frequency centers. 

3—One-half mile from the localizer course. 

4—-When the localizer needle of the receiver 
tuned to the localizer frequency begins to 
deflect. 

14. What is the meaning of the term "Radar 
Vectoring" when it appears on an instrument 
approach chart? 

1—All approaches must be made by radar 
vectors to the final approach fix. 

2—Radar vectoring is available but A S R 
and P A R approaches are not available. 

3—Radar vectoring and A S R approaches are 
available. 

4—Radar vectoring, A S R , and P A R ap­
proaches are available. 

15. The rate of descent required to remain 
on the glide path during an I L S approach will 

1—increase if the groundspeed is increased. 
2—remain the same regardless of true air­

speed. 

3—remain the same regardless of ground-
speed. 

4—increase if the groundspeed is decreased. 

16. Which is a significant difference between 
an S D F approach and an I L S approach? 

1—The S D F course is usually wider and off­
set from the runway centerline. 

2—The S D F utilizes bone markers instead 
of fan markers for range information. 

3—Landing minimums are generally lower 
for the S D F due to greater precision of 
the equipment. 

4—The identification signal is prefixed with 
"S" instead of "I" as for ILS . 

* * * * * * 

Use the R M I illustrations shown below for test 
items 17 and 18. 

17. Which R M I depicts an accurate V O R 
equipment check on the V O T ? 

1—A 
2—B 
3—C 
4—D 

18. What is the magnetic bearing to the sta­
tion as indicated bv the R M I in illustration 
"D" ? 

1—135° 
2—180° 
3—315° 
4—360° 
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19. Above which cabin pressure altitude must 
each occupant of an unpressurized aircraft be 
provided supplemental oxygen ? 

1—10,000 feet 
2—12,500 feet 
3—14,500 feet 
4—15,000 feet 

20. How much weight must be placed at 

point " X " to balance the plank on the fulcrum? 

(See illustration below.) 

1— 10 pounds 
2—100 pounds 
3 — 60 pounds 
4—600 pounds 

23. Where will pressure change more rapidly 

as you move through the air vertically? 

1—Air near the tropopause. 

2—Saturated air. 

3—Within a high pressure area. 

4—More dense air near the surface. 

24. What conditions exists in the troposphere 

when the temperature increases with altitude? 

1—Adiabatic lapse rate. 

2—Chinook wind. 

3—Temperature inversion. 

4—Katabatic wind. 

1 0 0 LBS 

5 0 4 0 * 

X LBS 

6 0 

P L A N K 

6 0 ' 

100 lbs. 
10" 

FULCRUM 

* * * * * 
21. What is the maximum moment/100 

allowed at takeoff gross weight (3,300 lbs.) for 
this airplane so that the moment will still be 
within limits after a 390-pound fuel burn? 
(Use tables on page 17.) 

1—2,494 

2—2,583 

3—2,787 

4—2,795 

22. Under which condition is an aft CG most 
critical ? 

1—During takeoff. 

2—In a stall. 

3—During a steep turn. 

4—In high speed level flight. 

25. What is the major motivating force for 
all weather phenomena over the earth? 

1—Heat energy radiated by the sun. 

2—Coriolis force combined with pressure 
gradient. 

3—The ever changing state of moisture. 

4—The instability of the wind and moisture. 

26. How is moisture added to unsaturated 
air? 

1—Adiabatic cooling. 

2—Condensation, dew, or frost. 

3—-Sublimation or evaporation. 

4—Melting or supersaturation. 
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CROSS WEIGHT MOMENT LIMITS 

Minimum Maximum 
Gross Moment Moment 
Weight 100 100 

2900 2263 2485 
2910 2273 2494 
2920 2284 2502 
2930 2295 2511 
2940 2306 2520 
2950 2317 2528 
2960 2328 2537 
2970 2338 2545 
29B0 2349 2554 
2990 2360 2562 

3000 2371 2571 
3010 23B2 2579 
3020 2393 2566 
3030 2404 2594 
3040 2415 2601 
3050 2426 2609 
3060 2437 2616 
3070 2448 2624 
3060 2460 2631 
3090 2471 2639 

3100 2482 2646 
3110 2493 2654 
3120 2504 2661 
3130 2515 2669 
3140 2527 2676 
3150 2538 2684 
3160 2549 2691 
3170 2561 2699 
3180 2572 2706 
3190 2583 2714 

FUEL 

LEADING EDGE TANKS 
ARM 75 

GALLONS WEIGHT MOMENT/100 

5 30 23 
10 60 45 
15 90 68 
20 120 90 
25 150 113 
30 180 135 
35 210 158 
40 240 180 
45 270 203 
49 294 221 
55 330 248 
60 360 270 
65 390 293 
70 420 315 
75 450 338 
80 480 360 

3200 
3210 
3220 
3230 
3240 
3250 
3260 
3270 
3280 
3290 
3300 

2595 
2606 
2617 
2629 
2640 
2652 
2663 
2675 
2686 
2698 
2709 

2721 
2729 
2736 
2743 
2751 
2758 
2765 
2773 
2780 
2788 
2795 

The above moment limits are based on the following weight and center of gravity 
limit data (landing gear down). 

WEIGHT CONDITION FORWARD CG LIMIT AFT CO LIMIT 

3300 lb. (max. take-off or landing) 82.1 84.7 
3000 lb 79.0 85.7 
2800 lb or less 77.0 85.7 
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0, BANK ANGLE,DEGREES 

VELOCITY-KNOTS 

28. What is the relationship between drag 
and airspeed? (Use lower chart.) 

1—Induced drag increases with increasing 
airspeed. 

2—Total drag at 100 knots is almost identical 
to that at 2.50 knots, 

3—Parasite drag is greater than induced 
drag at speeds below 150 knots. 

4 — L / D M A X occurs at the airspeed that 
gives the most total drag. 

27. What is the stall speed of an aircraft 
under a 3 "G" load factor if its unaccelerated 
stall speed is 60 knots? (Use upper chart.) 

1— 70 knots 

2— 87 knots 

3—102 knots 

4—140 knots 
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29. I f icing conditions exist, why is the ice 
formed in unstable air usually more serious 
than ice formed in stable air? 

1—Unstable air is able to hold more mois­
ture. 

2—The rate of freezing is greater in un­
stable air. 

3—The larger drops of water in unstable air 
usually form hard clear ice. 

4—Turbulence causes the drops to strike all 
surfaces of the airplane. 

30. How are stratus clouds formed? 

1—Local vertical currents over flat land 
carrying moisture to the condensation 
level. 

2—Whole layers of air cooled until conden­
sation takes place. 

3—Large mass of air raised to the condensa­
tion level by a cold front. 

4—Layer of cold moist air moving in from 
the sea over a wanner land area. 

31. The four families of clouds are 

1—high, middle, low, and clouds with exten­
sive vertical development. 

2—cirrus, stratus, cumulus, and nimbus. 
3—alto, stratus, cumulus, and nimbus. 
4—cirrus, alto, stratus, and cumulus. 

32. What happens when the life cycle of a 
frontal wave is completed? 

1—The front dissipates. 
2—The low dissipates and the front returns 

to its original condition. 
3—The front changes from a cold front to a 

warm front. 
4—The front becomes a low pressure trough. 

* * * * * * 
Test items 33 through 40 are based on the 

following information: 

Excerpt from En Route Low Altitude Chart 
on page 20. 

Cruising altitude—11,000 feet 
Pressure altitude 11,500 feet 
Winds aloft 9,000 feet 12,000 feet 

2830-02 3139-08 

* * * * * * 

33. What is standard temperature at your 
cruising altitude? 

1 — + 7 ° C . 

2 — + 4 ° C . 

3 — 3 ° C . 

4 — - 7 ° C . 

34. What is the density altitude at your 
cruising altitude? 

1—10,250 feet 

2—10,500 feet 

3—11,600 feet 

4—12,000 feet 

35. What is the true altitude at your cruis­
ing altitude? 

1—10,800 feet 

2—11,100 feet 

3—11,500 feet 

4—11,800 feet 

36. A portion of your I F R flight as depicted 
on the chart is described on the flight plan as 
". . . S Y O direct H B R direct L A W direct 
D U C . . . ." Which stations are compulsory 
reporting points? 

1—HBR only. 

2 — S Y O and H B R only. 

3 — S Y O , H B R , and D U C only. 

4 — S Y O , H B R , L A W , and D U C . 

37. What is the highest I F R altitude that 
A T C could assign on V14? 

1—10,000 feet 

2—14,500 feet 

3—17,000 feet 

4—18,000 feet 

38. What is the lowest I F R cruising altitude 
on V14 for the entire segment from H B R to 
M I N C O Intersection? 

1—3,100 feet 

2—3,800 feet 

3—4,000 feet 

4—5,000 feet 
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39. Which R M I indication should you re­
ceive when you are in position to change course 
at the corner of Restricted Area R-5601A be­
tween H B R and L A W ? ( V O R - 1 is tuned to 
H B R , and V O R - 2 is tuned to L A W . ) 

1—A 
2—B 
3—C 
4—D 

40. What is the calibrated airspeed from 
S Y O to H B R if the groundspced is 190 knots? 
(Use 10°E. Variation.) 

1—130 knots 

2—155 knots 

3—200 knots 

4—225 knots 

> 
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Analysis of Answers to Sample ^Test Items 
Item Answer Analysis 

1 2 A I M Part 1. Aeronautical informa­
tion concerning the National Airspace 
System is disseminated by three 
methods—Aeronautical Charts, Air­
man's Information Manual, and 
National N O T A M S . The primary 
method is Aeronautical Charts. 

2 4 F A R 91.169. The Airworthiness Cer­
tificate is valid only if the "return to 
service" statement accompanies the 
inspection report in the logbooks. I f 
an aircraft is inspected and not found 
airworthy, the inspection report will 
have a list of discrepancies which 
must be corrected before the Air­
worthiness Certificate is revalidated. 

3 1 F A R 61.23. Any of the Medical Cer­
tificates expires on the last day of the 
24th month after it was issued for op­
erations requiring a Private Pilot 
Certificate. Flying for the further­
ance of a business is a privilege of 
the Private Pilot Certificate. 

4 4 F A R 61.57. The pilot needs three 
takeoffs and landings within the last 
90 days in the same category and class 
aircraft for day or night, with the 
night landings being to a full stop. 
A t least three day landings have been 
accomplished in each aircraft. As­
suming the night landings were to a 
full stop, the pilot qualifies for night 
in the T W I N N only. It should be 
remembered that night landings may 
be used in computing day recency of 
experience; however, day landings 
may not be used in computing night 
recency of experience. 

5 4 F A R 61.57. The pilot has over 6 
hours of instrument flight time in the 
last 6 months, including at least 3 

Item Answer Analysis 
hours in the same category of air­
craft. The pilot has also logged the 
necessary 6 instrument approaches 
and therefore is current for I F R flight 
in all three aircraft. 

6 4 A I M Part 1 and A C 61-27B, the In­
strument Flying Handbook, Chapter 
I I . Relying on the sense of sight is 
the only recommended method of over­
coming or preventing vertigo. 

7 1 A C 61-27B, Chapter I V includes a 
discussion of magnetic compass errors. 

8 2 A C 61-27B, Instrument Flying Hand­
book, Chapter I V . 

9 3 A I M Part 1 and Advisory Circular, 
A C 90-23D. 

10 4 A I M Part 1, Chapter 4. "If A T C 
issues a clearance that would cause a 
pilot to deviate from a rule or regu­
lation or, in the pilot's opinion, would 
place the aircraft in jeopardy, I T I S 
T H E P I L O T ' S R E S P O N S I B I L I T Y 
T O R E Q U E S T A N A M E N D E D 
C L E A R A N C E . " 

11 2 A I M Part 1, Chapter 4. SIDs and 
S T A R s may be issued at the discre­
tion of A T C . The use of either re­
quires the pilot to have at least a 
textual description. If the pilot does 
not possess such a description, or for 
any other reason does not wish to use 
a S I D or S T A R , "NO S I D " or "NO 
S T A R " should be entered in the re­
marks section of the flight plan. 
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12 1 F A R 91.83 states that if no instru­
ment approach procedure has been 
published in Part 97 for that air|K>rt 
(alternate), the ceiling and visibility 
must allow descent from the M E A , 
approach, and landing, under basic 
V F R . 

13 1 Advisory Circular, A C 90-62. 

14 2 Advisory Circular, A C 90-1 A, para­
graph 3 .g . (2 ) (d ) . " R A D A R V E C ­
T O R I N G " means radar vectoring is 
available but radar instrument ap­
proach procedures are not available." 

15 1 A I M Part 1, Chapter 2. The rate of 
descent required to remain on the 
glide slope is determined by the 
groundspeed. 

16 1 A I M Part 1, Chapter 2. 

17 3 The indication of the V O R - 1 needle 
in illustration " C " is 1 8 0 ° / T O and 
3 6 0 V F R O M . The magnetic heading 
of the aircraft is 045°, but this does 
not influence the V O R signal. Re­
member that the R M I needle always 
points toward the station and the tail 
of the needle indicates the radial. Note 
that the single-bar needle ( # 1 ) is 
indicating V O R and the double-bar 
needle ( # 2 ) is indicating A D F . 

18 2 Since the rotating compass card is 
controlled by a slaved gyro magnetic 
compass, the double-bar needle (which 
is set to A D F ) indicates the magnetic 
bearing to the station. When a radio 
compass with a fixed compass card is 
used, the needle indicates the relative 
bearing of the station, and calcula­
tions are necessary to determine the 
magnetic bearing. 

19 4 F A R 91.32. 

20 3 The moment on the left side of the 
fulcrum is 4,000 inch pounds (40" x 
100 lbs.). The weight of the plank 
is 100 pounds and its CG is 10 inches 

to the right of the fulcrum; therefore, 
the known moment on the right side' 
of the fulcrum is 1,000 inch pounds 
(10" x 100 lbs.). To balance on the 
fulcrum, the right side needs an addi­
tional moment of 3,000 inch pounds. 
Since the arm of point " X " is 50 
inches, 60 pounds of additional weight 
must be placed at that point. 

21 3 After a 390 pound fuel burn, the air­
plane should weigh 2,910 pounds. The 
maximum moment/100 for 2,910 
pounds is 2494. Add the moment/100 
for the 390 pounds of fuel (293) to 
2494 to find the maximum moment/ 
100 (2787) at the takeoff gross weight 
of 3,300 pounds, if you intend to burn 
this much fuel. 

22 2 A C 91-23, The Pilot's Weight and 
Balance Handbook, Chapter 1. 

23 4 A C 00-6A, Aviation Weather, Chapter 
3. The air is more dense near the sur­
face due to gravity, therefore, the 
pressure levels are closer together in 
the lower atmosphere. Pressure de­
creases more rapidly as you move ver­
tically through the lower atmosphere 
than through the upper atmosphere. 

24 3 A C 00-6A, Aviation Weather, Chapter 

2. Temperature in the troposphere 

normally decreases at the normal 

lapse rate ( 3 y 2 ° F. or 2° C. per 1,000 

feet) as altitude increases. If warmer 

air overrides colder air, the normal 

condition is inverted and the situation 

is called a "temperature inversion." 

25 1 A C 00-6A, Aviation Weather, Chapter 

2. The earth rotates daily about its 
axis and revolves yearly around the 
sun with a tilted axis. The uneven 
heating of the earth's surface causes 
temperature changes, which in turn 
cause pressure changes, winds, and 
changes in the state of moisture. 
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firmly to the airernft ami is very diffi­
cult to remove. 

30 2 A C 00-6A, Aviation Weather. Chapter 
12. Stratus clouds are hiyered and 
exist only in stable conditions. 

31 1 A C 00-6A, Aviation Weather, Chapter 
7. Clouds are divided into families 
according to height range: high clouds 
—16,500 to 4 5 , 0 0 0 feet; middle clouds 
—6,500 to 1 6 , 5 0 0 feet; low c louds -
surface to 6 , 5 0 0 feet; and clouds with 
extensive vertical development such as 
cumulonimbus. 

32 2 A C 00-6A, Aviation Weather, Chapter 
8. Read the section on frontal wave 
on page 69. 

33 4 The standard temperature at 1 1 , 0 0 0 

feet can be determined by applying 
the standard lapse rate (2° C. per 
1,000 feet). Standard temperature at 
sea level is -f 15° C. Using the stand­
ard lapse rate, the temperature ot 
11,000 feet under standard conditions 
is 22° C. less than + 1 5 ° C. or - 7 ° C. 
A n aeronautical computer can also be 
used. Set up 11,000 in the "DEN­
S I T Y A L T I T U D E " window and 
read standard temperature opposite 
11,000 feet pressure altitude in the 
" A I R S P E E D A N D D E N S I T Y A L ­
T I T U D E C O M P U T A T I O N S " win­
dow. When the density altitude and 
pressure altitude are the same, stand­
ard conditions exist. 

34 3 Using the " A I R S P E E D A N D D E N ­
S I T Y A L T I T U D E C O M P U T A ­
T I O N S " window of an aeronautical 
computer, align pressure altitude 
(11,500 feet) with the temperature at 
the 11,000-foot cruising altitude 
( - 6 ° C ) . Read 11,600 feet in the 
D E N S I T Y A L T I T U D E " window. A 
density altitude chart can also be used. 

35 2 Using the " A L T I T U D E C O M ­
P U T A T I O N S " window of an aero­
nautical computer, align pressure alti­
tude (11,500 feet) with temperature 

26 3 A C 00-6A, Aviation Weather, Chapter 
5. Both evaporation and sublimation 
add moisture to the air. Evapora­
tion is the change of liquid water to 
water vapor and sublimation is the 
direct change of moisture from a solid 
to a gas, or vice versa. Cooling limits 
the amount of moisture the air can 
hold. Condensation takes moisture 
from the air. Frost is a product of 
sublimation (gas to solid). Melting 
and supersaturation take place in 
visible moisture only. 

27 3 The chart is actually two charts super­
imposed on one grid. In this prob­
lem, enter the right side of the chart 
on the load factor "3" and progress 
left to intersect the "load factor" 
curve. The intersecting point is at the 
70° bank angle. From this point, pro­
gress upward to intersect the "stall 
speed increase" curve, then progress 
to the left side of the chart to 70%. 
The unaccelerated stall speed (60 
knots) multiplied by 70% yields 42 
knots. This figure added to 60 knots 
yields a stall speed of 102 knots under 
a 3 "G" load. Try several load factors 
or bank angles and note the stall 
speed increase. 

28 2 Alternate 1—Incorrect; induced drag 
decreases with increasing airspeed. 

Alternate 2—Correct as stated. 

Alternate 3—Incorrect; parasite drag 
is less than induced drag at speeds 
below 150 knots. 

Alternate 4—Incorrect; L / D M A X 
occurs at the airspeed that gives the 
least total drag. 

29 3 A C 00-6A, Aviation Weather, Chapter 
10. Larger drops of supercooled 
water freeze slowly and flow back 
over the surface of the airplane. Air 
bubbles are eliminated and hard clear 
ice forms. This form of structural ice 
is the most serious of the various 
forms of ice because it adheres so 
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AT CRUISING ALTITUDE (—6° ('.). OP­
POSITE CALIBRATED ALTITUDE (11.000 FEET 
CRUISING ALTITUDE IN THIS CASE) ON THE 
INSIDE SCNLE, READ TRUE ALTITUDE (AP­
PROXIMATELY 11,100 FEET) ON TIN* OUT­
SIDE SCALE. 

36 4 ATM, PART 1, CHAPTER 4. UNDER 
DIRECT FLIGHTS, AIM STATES THAT 
ALL RADIO FIXES USED TO DEFINE THE MUTE 
OF FLIGHT AUTOMATICALLY BECOME COM­
PULSORY REPORTING POINTS. ALTHOUGH 
L A W AND DUC ARE NOT DESIGNATED 
COMPULSORY REPORTING POINTS ON THE 
CHART, THEY BECOME SO SINCE THEY DE­
SCRIBE THE ROUTE OF A DIRECT FLIGHT. 

37 3 FAR 91.81. THE LOW ALTITUDE VICTOR 
AIRWAYS EXTEND UP TO, BUT DO NOT IN­
CLUDE 18,000 FEET; THEREFORE, THE 
HIGHEST USABLE THOUSAND-FOOT LEVEL IS 
17,000 FEET. FLIGHT LEVEL 180 MAY BE 
ASSIGNED ON JET AIRWAYS IF THE ALTIM­
ETER SETTING IS '29.9-2 OR HIGHER. 

38 3 THE LOWEST IFR CRUISING ALTITUDE IS 
THE HIGHEST THOUSAND-FOOT LEVEL ABOVE 
THE HIGHEST MEA (3.800 FEET). THE 
ODD OR EVEN THOUSAND-FOOT LEVEL IS A 
REGULATION FOR UNCONTROLLED AIRSPACE 
ONLY. 

39 2 YOU ARE ON THE 124 KTULHIL OF IIBK. 
WHICH IS INDICATED BY THE TAIL OF THE 
SINGLE-BAR NEEDLE. THE POSIT ION LOR 
COURSE CHANGE IS AT THE POINT WHERE 
THE 124 RADIAL OF III1R INTERSECTS THE 
284 RADIAL OF LAW. YOU HN VE 
REACHED THAT POSITION WHEN THE TAIL OF 
THE DOUBLE-BAR NEEDLE INDICATES 284° 
AND THE NEEDLE POINTS TOWARD THE RE­
CIPROCAL, 104°. 

40 1 THE MAGNETIC COURSE FROM SYO TO 
IIBR IS 125°. ADD 10° EASTERLY VARIA­
TION FOR A TRUE COURSE OF 135°. PLOT 
THE WIND VECTOR AND COMPLETE THE 
WIND TRIANGLE. MEASURE THE LENGTH OF 
THE AIRSPEED VECTOR (155 KNOTS TAS) . 
ALIGN THE TEMPERATURE (—6° C.) WITH 
THE PRESSURE ALTITUDE (11,500 FEET) IN 
THE "AIRSPEED AND DENSITY 
ALTITUDE COMPUTATIONS" 
WINDOW OF THE COMPUTER. OPPOSITE 
155 KNOTS ON THE OUTSIDE TAS SCALE, 
READ 130 KNOTS ON THE INSIDE CAS 
SCALE. ALTHOUGH THIS TYPE PROBLEM IS 
NOT PRACTICAL FROM THE PILOT'S STAND­
POINT, IT IS USED LO MEASURE THE KNOWL­
EDGE LEVEL OF AN APPLICANT. 
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INST APCH PRO (FAA) 

u» cow * M C Moocnc M I 

KANSAS CITY MUNI AIRPORT 
KANSAS CITI. HO 

KANSAS CITY APPROACH CONTROL iaO*-J5»* Sector 121.1 353.6 
W - 1 7 V ' Sedor 116.V 3 5 3 6 

LOCALIZE* 10V. V 

GLIDE 5J.OPE 333.B 

MUNKVAl TOWER 
11B.3 J57.B 

w o w cwtnn ini 

RADAR 
AVAILABLE 

ATIS 111.4 

IT FT} A HW? STI -ftsd.ll 145 

.tUnlni '•<]•' vectored irtwn MMtKi n below 
10003 AtrditltiklaieflSoiSWaiidcliiHit* 
routt a between OW'ind lao'.mttreoolB>» 
BIS Radial 310 or MKC RMial 190. tlmblo 
2 5 0 0 baton proCMdint on (OufM AimiTt 
takinf of N « NEand olannM mill it (•*> 
wean 090*and KO*.dm* to 2 5 0 O j«-
baton proceed-aa. BOHI d the W J O 

V * M bwnn| fiontKC LMM 
I 3 « 2 

tOtcfaof o* ttrtiihl-in appioaches to 
rtrawajs 3 end 36 Not AuthoruM 
when MKC mather ugniHt wniti 
•BdrnttcWMMlM betow eatnoriied 'Js 
(Mnira«*ii. Citctini Nat Auttiorued east 
ol «itaert in sector Irom 0*0* ttuooib in* 

201KC*H1 ' V°fi — ' [ BLUI SPB11CS »»DIO 
But. C t m 
UNUSABLE 

15 

MISSED APPROACH 
MAKE RIGHT TURN. CLIMBING TO 2 7 0 0 
ON A HEADING OF 270'. INTERCEPT THE 
STJ RADIAL ICS.TURN NORTH TO FARLEY 
INT. if not contact author IzeO mimmuma at I MM 

FM 
CMITtON: Nen-erooT. LMM 
MttrnctiOftl ill \ J j "\ 
EWSdnBti 

ea'J.01 

PROCEDURE TURN 
West side N course outrun 
10 miles ol LOM 

LOM 1BS'- TAEOO 
Glide Slope unusable below F0L4 

Glide slope 3*00' interception 
altitude 2 6 0 0 

I FTTTO TUV 7 5 8 I 

s 
£5tE 

eStKMivtaei 1 MVlai 
•ran 

TqoT 
TWT 

O—3 
• A * « OFT 3 — 1 

ST 
MB. MI 
BOOT 

"S56T 
i l l a I wo I SOO-l 45oT A I D cmiER NOtt mMo W I K I I V I « M M H I W •leemf i*mi H M U M M O l CM s w «t wing T I S & I 

f •MUC1ia» NM UHnlH 

1MI <•*( rWNB* lw 

A 
AL-213- ILS RWY 18 
14 f El . ! • « • 

» * 0 7 ' « - 94*36*W KANSAS CUT, HO 
KANSAS CITY MUNI AIRPORT 

Figtjhe 1 7 . Instrument approach 

INST APCH PRO IFAA1 us C O « T wo otootnc u w 
KANSAS C ITY MUNI AIRPORT 

KANSAS CITY. MO Kansas crrv APPROACH CONTROL 
l«0"-3S9*S*e*t* 131.1 353-6 
360*-l7V*Sedof 11B.9 353.6 

RIVERSIDE RADIO 
111.4 R1S 

MUNIOPA1 TOWER 
H i . 3 357-6 

C B X M C O H T I O I u n 

RADAR 
AVAILABLE 

111.4 ' 2SOO tram Kearney Int to 
Aimadata irt via MKC Radial)*. 
OJIendRiSftedu'010 * • 

IS2M4** 

tCirdini <Htliii»M >n aMroac*** 
to Runways 3, ana 36 HOT Avthonrrd 
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dimb to 2 5 0 0 total Drocaadual'Bn uV.'— 
Aircratl taluu eM H or HE and Ditwwfl rout* 
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baton prgcttdiai joirtti of I at 090* *W 
baanni torn Kaniai Crt» LMM. 

'0»7 ^ AI423 

iso« 
- MIN ALT 
260O ?iNM 

Y*LIV" 
MISSEO APPROACH 

2 6 0 0 - 172 Mitai 
*... 199* 

t~0R 
HLl» SPfiNCS H»l)lu J* 

- MIN »l 1 j , 
3IOO .̂rtM no MAKE RIGHT TURN. CLIMQ TO 

2 7 0 0 ON A HEADING OF 2 7 0 * 
INTERCEPT THE STJ RAOIAL K S . 
TURN NORTH TO FARLEY INT. .f 
not contact authorijer] minimums 
within 5.1 miles after passing 
Avondaie Intersection 

Dm) VOR ncemrt reaouM 

>i'«o" VOR —«*ioj 

AVON DALE WT 

n+ir 
PROCEDURE TURN 

West *Mle of OlO' course wtfiin 
10 miles of Avondaie Int 
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W S T A P C H PRO (FAA) « . c o w itn otootnc w v t t 
RENO AIRPORT RENO. NEV. 

RENO AWTOACH CONTROL 

331 1)7 .9 119.2 353.9 

• O O O (Hull) hwnWiro SpHnjj „ , « „ , 
W E ft, (Chin | » ) RNO RMW 324 toSPK 
R B n U M U t . , * * - • 

LOCALIZER 109.3 
I *• RNO Chan 30 
OttDC S l O W 332.0 

N O RADAR 

• • • 2 0 

DME (rwn 9M0 VORTAC mnrlM atwl 
wtttiln2SRlH«*t f f . O O O M w M * 
fttdiir 335 d o c k « i M to Radin ITS 
art wtthfn 25 mjt*» i t 1 0 . 0 0 0 
bttwwn Raditt 375 doekwlit to 
Radltl 075 to petition ifrenft cr«r 
Worn Sprlnn ONE Fta h> ttlmlnitlon 
Ol pracMurt tarn. 

• 7 « 0 

MIC 
A t i t n m f t l o n * 
t o Sparlti KBn 

liUihOME Fix 
JO, OOO 4«»5"A' 

i , o r " , t " • 4 7 * 

V. -
• 7 0 0 

UXAlttER 109-3 
!*• WW JSC 

Own SO 

•200, 
HFFT 

RENO TOWER 
278 f 18.3 237.B 

« K M » C O K T K l U I J m i 

•OOO fflMD? h o r n Fywnld tat' RNO Ridtal 
l U U i i n w 015 

(Attar Intttetptko* O l l o M l l u r . d M C t n d o n " N T . 
<lldt ( t o p * t o c m * SWf RBntt 8 0 0 0 . / W 7 » 

• * " 0 ± ^ / HZN 

I7»7 r -
\SOOO 

' RENO JS I- TOOO f r o m STMRNSON '7250± <M 20 WIN 343* «F00L>̂  O.OOOTROM W i r t o t TAT26MUH343 

* o 1 

MISSED APPROACH 

• « 7 4 0 ± 

TTJW mfos> * 
P R O C E D U R E TURN 

W M t M , o f N c « j j M « r t h l n tOff l l to. TURN LEFTTPRMEE^DIRECT TO S P A R K S 
f6 *U I» 52 N CLIMBING TO 10 .000 . HOLD NORTH 

,L™*P*« "«) O M M U ) S P A R K S RBN. ONE-MINUTE PATTERN. 
^ RNOR-303 RIGHT TURNS. r<£* INBOUND, if not con­

tact authordad minimums ovtr MM/RBn 
RENO MM/RIN 2.S-MII. DME Fix. 

(2.5-Mlla.DME Fix) 

Alttluda of 03 tt MM 3 2 0 * , 
^ , , not i n IFR d t f t i t UUtuo*. 

IKUM •-<•>< TM» AXOÎ ' 
IIKYJJIIVJ'MIKOHLKOMIKI'IMIIIVIJJ 
!!̂ FR̂ I[O»JÎ JIT.:.WJRFE.5j 

HHP ATV <4>F F 

• W C t M * y A T C . 
' L 0 0 0 J . T ? . U " M • * w o a I W < U t J J U H 

I * U e o « . 

F R T / M M 3 25 475' 
OS H E 

AL-346-ILS RWY 16 3 9 * 3 0 ^ - H9*«6*W RTNO. NEV. 
RENO AIRPORT 

FIQUBE 11. Instrument approach 

INST APCH PRO (FAA) « A c a m A t e o m c n e H t m SACRAMENTO AIRPOR' 

P R O C E D U R E T U R N 
South «lda SW cours * 
w t t t i l n 10 m i l * * 

2 0 ° ° ~ 0 1 6 

tt€9 
Qlldo tlopp 2*34 ' , Intircaptlon attltudo 1 2 0 0 

MISSED APPROACH 
CLIMB STRAIGHT AHEAD TO fOOO 
TURN L E F T HEADING J 0 0 * C L I M B I N G 
TO 2 0 0 0 , INTERCEPT AND P R O C E E D 
NORTHWEST ON RADIAL 329 WITHIN 
20 MILES OF SAC VOR. OR AS DIRECT­
ED BY ATC, It not contact authorizad 
mlnimumi within 0.5 mlla aftar p a n ins 
MM. MM 

22 RT 

SRAI'N -121*30* LACRAMMTO, CALIF. 
SACRAMENTO AIRPORT charts (Reno and Sacramento). 
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INST APCH PRO <FAA> 

SAN FRANCISCO INTERNATIONAL AIRPORT 

^ Q ^ ^ O M T L * »*» nUMC.SCO.CAUF SAN ntANCBCO APPROACH CONTROL 
3 l 5 * - W S a d o r 134.9 
I J S ' - S U ' S a d o r 119.3 

111.6 3 3 S . 3 

TiTJ ,j7i&-
. p i t a p a t * ("I"* approach 

CfM on IL5 KMthwMt 
1 5 0 0 * 

LOCALIZE* 109.3 SAN FRANCISCO TOVfW 
I - S F O i ' i r i H O J 333.9 

" C U M S I O K 332.6 SPCUKD O W T M . m « 

RADAR 

'AVAILABLE 

-VOR 
SAN FRANCISCO 

RAWO 

-VOR-
OAKLAND RADK) 
118.8 O A K ^ S T 

n u n . , / 3 5 0 0 1 0 LOM 

moo r 
I 700 ( f in i l> 

t(i LOM 

D£COTO 

MISSED APPROACH 
CL IMB ON NORTHWEST C O U R S E 
OF S F O (LS LOCALIZER TO 3 0 0 0 
WITHIN It MILES, II not contort 
authorized minimum* within 8.7 
mi l t * attar pa*»ln» LOM. 

* .,£~>w 

P R O C E D U R E TURN NOT AUTHORIZED 
Ml nTXaûriJi and datcant thel l bt«com 
pllahad in t h . LOM holding pattom. * • » In 
bound.ona-mlnut* pattam, laft turn* 
artltuCa 2 S 0 0 . Daacant to gpoajL, 
Intarcapt tfida atop* wtWMt WrtaMah** «>• 
bound on n r ^ a o ^ a i & a o o 

2500 

& £ a anddlatancaOM t o f l ^ j » L . M O ' M m i l * * ' 
fflid* atooa2«.«y.lnt*rc*t>tl»naltltud* I 7 0 Q 

MINIMA 

| f l « D H t V » 1. 

StD> or M I M K «KtorM. 

•out ' " " MO&K r»quE»d mK*n OS Mrt u W ™ . ™ -

ftRMucttsn In i M w w * * * HIM. H MwippraMhM to '*'<• Nut AirtftxUad. UM Of DHONT O 
155: 

WW"'?, rrso-

«ttl»*ifc 

Control Towar 
145 UOO ta« H«IlM »' KatM* KMMT I I 

tins M M U M I I I A 
UkMlb aa linn II *f 

itsanULii 

g r a s s * 1 

SAN FRANCISCO, CALII1. TJJ'JVW - -
SAN FRANCISCO INTERNATI0NA1 AIRPORT 

SAN FRANCISCO INTERNATIONAL AIRPORT 
u4.oaM) *M> okmik «**» SAW FRAHCISCO, CALIF. 

M I S S E D APPROACH 

4 0 0 0 
t»lOMlO,SMIU9 , HiW 1 Rîio 

P R O C E D U R E TURN NOT AUTHORIZED 

LOM CLIMB TO JOOO ON S F O RADIAL 
2 * 1 WITHIN I S M I L E S . i l not contact 
authortzod minimum* ovar VOR. 

Ml manauvorirti and daaeant ihal i ba a « o m 
pi i ihad in tha LOM holding pattam. 281 in-
bound.ona-mlnuta p*ttarn,loTtturni,mlnimum 
•Itltuda M O O . Datcant to 1 7 0 0 authoriwd to 
croaa LOM whan aatabllahad on final approach 
cour t * inbound. 

, 0 1 1 * 2500 

AL-375-VOR RWYS Z8LAR 
"T7>*7'M _ 1?2,23'W SAN FRANCISCO. CALIF. 

SAN SSNCISCO INTERNATIONAL AIRPORT 

FIGUBE 12. Instrument approach procedure charts (San Francisco). 
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FIGUBE 9. Low-altitude enroute chart. 



RENO MUNI SID's 
OVTITIPS Enroute Chart Mr 17.1-5. 1-2 t K-t 

C O M M U N I C A T I O N S F R E Q U E N C E S 
» OAKLAND CB4TU—I28J 1275 3437 
RENO MUNI 

GND CON—121.9 3*8.6 
nn—1183 257a 

WASHOE FIVE OEFMTURE 
Climb dear of clouds within 3 miles of RAM AJREERT TO cross 
the airport at or above OBY. Thence via a 1(2 magnetic 
bearing from ITM RBn to WASHES Intersection. Cross WASM 
Intersection at or above IUMT. Thence via (transition) OR 
(assigned route). 

LATA TAKM Tnesttlas - Hold with of WASTE* Intersection 
on the A M 110 radial right turns until reaching (mini­
mum UOO**). Thence proceed inbound via LIKE TAKE* 
ON radial to intercept (V2S/V113/V4M/VI). 
TTAKVSKA TRAASTHAI • Via heeding 005 to intercept V105. 
NOTE: This SID requires A ceiling of at least 2500'. 
visibility 2 miles and a minimum climb rate of 225' per 
mile to 10.000-. 

CARSON Cm FOOR DEJAATUIE 
Climb clear ot clouds-within ) miles ot lew Akiett to cross 
the airport at or above MOTF. Thence via I T M ILS ITTTTAR 
south course to Wstaea Intersection. Cross WssfeM Inter­
section at or above IQjW. Thence via (transition) or (as­
signed route). 

Lake TAKM TratsWta - Hold seat! of WaskM Intersection 
on the RUE IM radial right turns until reaching (min­
imum 12JM0- Thence proceed inbound via take TAKE* 
QM radial to intercept (V2I/V113/V4M/YI). 
Waetska TFMTIFEA - Via heading 015 to intercept V1D5. 
NOTE: This SID requires a ceiling of at least 100a 
visibility 2 miles and a minimum climb rate of 330" per 
mile to 10,000'. 
Climb below 6600* not authorized south of the Reno 
VORTAC 230 radial and east of the back course Of the 
Reno ILS due to high terrain southeast of the airport 

SPARKS SIX DEPARTURE 
Climb clear of clouds within I miles ot R M JUrpeit to cross 
the airport at or above 5400". Thence via Rm ILS leeaffnr 
north course/a course of K 2 degrees magnetic to Sparks RBn. 
Cross Saarks RBn at or above *W. Thence via (transition) or 
(assigned route). 

« « • TrassttlM - Via W degrees magnetic from Sparks 
RBn to intercept WW. 
F P U M TraasltJM • Via Ren ILS tteaUzir north course/a 
course JO degrees magnetic from Sparks RBn to inter­
cept Y1B. 
«*» Tratsttjoa • Via Res* 314 radial to Rm. 
Um Tranttlsa - via Lake Tma 020 radial to intercept 
(VSN/V2DB/VI). This transition requires hold north ot 
Sparks RBn on the ILS l«Hi«r course/a course of IB 
degrees magnetic to the Starts RBn right turns until 
reaching (minimum MOF to VSM/V20I, minimum IfUOO* 
to VI). 

NOTE: This SID requires a ceiling of at least 100O\ 
visibility 2 miles and a minimum climb rate of 280/ per mite to 9000'. 
Ctimb below 6600* not authorized south ot the Reno 
VORTAC 230 radial and east of the back course of the 
Reno ILS due to high terrain southeast of the airport. 

HAZEN 
KZN 111.1 

CFCULL 

VISTA FIVE DEPARTURE 
Climb clear of clouds within 3 miles of R M AAITTL to cross 
the airport at or above UKr. Thence via R M 230 radial to 
REN. Thence via (transition) or (assigned route). 

H U N TRAESFFLN • Via R M OT and HUH 207 radials to 
BUM. 
STIMBTIT TNSSTTIEA • Hold RTRTMAST of RUE on THE 031 
radial right turns until reaching DUOS'- Thence via R M 
in radial to intercept V 4 R Cross STTWBOTT Intersection 
at (minimum 12JW). 
YW1»FTIA TRSTSRTOA • Via R M 117 radial to intercept V105. 
NOTE: This SID requires a ceiling of at least 2000/, 
visibility 2 miles and a minimum climb rate ot 200' per 
mile to 9000*. 
Climb below 6600/ not authorized south of the Reno 
VORTAC 230 radial and east of the back course of the 
Reno ILS due to high terrain southeast of the airport 

LAKE TAHOE 
LTA 113.2 
CAN 71 



FIGTJBB 10.—Low-altitude enroute chart. 
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