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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 AC 143-2C to assist applicants who are preparing for the
Ground Instructor—Instrument Written Test. It supersedes the Ground
Instructor—Instrument Written Test Guide, AC 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 25082, Oklahoma City, Oklahoma 73123,
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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 epplicant for the Ground Instructor—
Instrument Rating should make a thorough
review of the “STUDY OUTLINE” given ¢n
pages T 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
2id, then compare the answers with those in
the “Analysis of Answers to Sample Test
Items” found at the end of the sample test.
If nearly all the answers are correct, the ap-
plicant is probably prepared to take the
Ground Instructor—Instrument Written Test.
It 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
Aviastion 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
§148,11.”

“§ 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-
jeot,”

“§143.15 Tests: general procedures,

() 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 FAA 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 Imstructor Instrument Written Test.
It is immaterial which test is taken first.

THE WRITTEN TEST

The Ground Instructor—Instrument Written
Test emphasizes the aeronsutical knowledge
arens in which the instrument ground instruc-
tor should be prepared to teach. Test items
require 8 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, asrodynamics, in-flight operation,
weather, navigation aids, and navigation pro-
zedures.

* For study guidance and reference materials for
the test on Fundamentals of Instiucting, the appli-
cants should consult AC 143-1D, Ground Instructor
Written Test Guide, Basic-Advanced, avallable from
the Superintendent of Documents, U.S. Government
Printing Office,



Al 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 nccurately 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 ADP computers.
Shortly thereafter, a test grade is mailed to
the applicant on AC 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 Matier Qutline.

An applicant who suceessfully passes the re-
quired test should present AC 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 FANURE

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
eapable of passing the test.

TAKING THE TEST

The test may be taken at FAA 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 gn 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 o specific cbjective 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 nlternatives are
based on incomplete knowledge of the sub-
ject, common misconceptions, or the use
of incorrect procedures.

6. In solving n 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 FAA
written tests,

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
materinls in both teaching methods and aero-



nautical subject areas. ‘Tt is the responsibility

of each applicant to obtain study materials.
NOTE—With the exception of the “Aviation In-
structor’s Handhook,” the references listed were

available at the time this publication went to
press,

CHARTS

EN ROUTE LOW AND HIGH ALTITUDE
CHARTS. These charts provide necessary
aeronautical information for en route instru-
ment navigation in the established airway
structure.

AREA CHARTS. These charts are part of
the En Route Low Altitude Chart series.
They furnish terminal data on a larger scale
in congested areas.

INSTRUMENT APPROACH PROCE-
DURE CHARTS. Each of these charts
depict an instrument approach procedure,
including all related data, and the airport
diagram.

STANDARD INSTRUMENT DEPAR-
TURES (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.

STANDARD TERMINAL ARRIVAL
ROUTES (STARs). These charts are col-
lated in one bookiet and are designed for
use with En Route High and Low Altitude
Charts. They furnish pilots preplanned in-
strument flight rules (IFR) air traffic con-
trol arrival route procedures in graphic and
textual form.

PILOT EXAM-O-GRAMS (Free-FAA).
Brief discussions, using the question and
answer technique, of problem areas in
asronautical knowledge, which are apparent
from applicant performance on the FAA
written tests and from accident and violation
reports. Distribution of Exam-O-Grams is
limited to one complete set of VFR and/or
IFR Exam-O-Grams per individual request.

FEDERAL AVIATION REGULATIONS {FARs)
Part 1 Definitions and Abbreviations,

Part 61 Certification: Pilots and Fhight In-
structors.

Part 91 General Operating and Flight Rules.
Part 85 IFR 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 n 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 ATC Pro-
cedures. Issued quarterly.

Part 2—Airport Directory. Issued semi-

annually.

Part 83—0Operational Data. Issued every 56
days.

Part 8A—Notices to Airmen. Issued every
14 days.

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

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

ADVISORY CIRCULARS
00-86A-—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 (GPO).



0045—Awviation Weather Services
Supplements AC 00-8A, 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. (GPO)

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 whkh it

is most hikely to be encountered. (Free
from FAA)

00-24—T hunderatorms

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

20-32B—Carbon Monowide (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 FAA)

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 FAA)

60-8A—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 FAR 91.31, (Free from FAA)
681-16A—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. (GPO)

60-14—Aviation Instructor's Handbook
( Available in the near future)

This handbook is in the process of being de-
veloped to supplant AC 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.

61-2TB—/nstrument Flying Handbook

Provides the pilot with basic information
needed to acquire an FAA 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 AC
81-23A, “Pilot’s Handbook of Aeronautical
Knowledge.” (GPO)

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

and revises instrument approach -charts,
(Free from FAA)

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 & posi-
tion to provide assistance for circumnaviga-
tion of areas of severe weather, (Free from
FAA)

90-14A—Altitude—Temperature
Atreraft Performance.
Introduces the Denalt Performance Com-
puter and reemphasizes the hazardous effects

density altitude can have on gsircraft. (Free
from FAA)

90-23D-—Wake Turbulence
Alerts pilots to the hazards of aircraft trail-
ing vortex wake turbulence and recommends

related operational procedures. (Free from
FAA)

Effect on



00-88A—Use of Preferred IFR Routes

Outlines the background, intent, and te-
quested actions pertaining to the use of pre-
ferred IFR routes. (Free from FAA)

80-62—Flying DME Arcs
Describes procedures and techniques for in-

tercepting DME arcs from radinls, maln-
taining DME arces, and intercepting radials

and localizers from DME arcs. (Free from
FAA)
81-BA—Use of Owaygen by General Aviation
Pilots/ Passengers

Provides general aviation personnel 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—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)

01-24—Adreraft Hydroplaning or Aquaplan-
ing on Wet Runways
Provides information on the problem of air-

eraft 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 mainteining adequate visual cues
during the descent below MDA or DH,
(Free from FAA)

170-8B—Distanoce 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
ot money order to the nddress given below.
For your convenience in ordering publications
from the Superintendent of Documents, an
order form is included in the back of this
gulde.

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 you 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 recelve 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 tecelve the latest Information on how
to ohteln the Alrman’s Information Manual, free
Advisory Clreulars, and other FAA material,
consult the AC Checklist, AC 002, A copy of
thig cheeklist may be obtained free of charge by
sending your request to:

U.8. 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 arens 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.



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 QOcean Survey
Riverdale, Maryland 20840

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

Exam-0-Grams may be obtained free of ‘
charge {one copy per each request) and names
may bs added to the mailing list by writing

to!

Department of Transportation

FAA Aeronautical Center

Flight Standards National Field Office
Operations Branch, AFS-590

P.O. Box 25082

Oklahoma City, Oklahoma 73125



Study Outline

This study outline indicates the areas of
aeronnutical knowledge that pertain to the
written test. It expands the general aeronau-
tical knowledge requirements set forth in IFed-
eral Aviation Regulations and is based on
airman activity for flight under Instrument
Flight Rules.

Reference Code:

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

AWS-—Aviation Weather Services
00-45)

AIM-—Airman’s Information Manual
EOG—IFR Exam-O-Gram
IFH—Instrument Flying Handbook (AC

(AC

61-27B)

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

TAPC—Instrument Approach Procedure
Charts

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

FLIGHT PLANNING

A10. Certificates and Ratings
All, Requirements for certificates and
ratings (61.3)
Al12, Eligibility for instrument rating
(61.65)

Al13. Where instrument rating required
(61.3¢, 91.97)

A14, Recency of experience (61.57)

A20. Preflight Action for Flight
A?21. Familiarization with sll available
information (91.5, EOG-31, AIM-
3)
A22. Fuel requirements (91.23)

AR0. Preflight Action for Aérvcraft (EOG-31)

A31. Responsibility for
(91.29)

A32, Equipment required
Instruments and equipment (91.33)
Transponder (91.24, 91.90)

ELT (91.52)

A33. Tests and inspections
VOR (91.25, EOG-22, AIM 1-8)
Altimeter system (91.170)
Transponder (91.177)

A34. Portable electronic devices (91.19)

Ad0, Flight Plan (AIM-1)
A4l, When reguired {91.97,91.99, 81.115)
A42. Information required (91.83)

A43, Alternate airport regquirements
(91.83, EOG-29)

girworthiness

B10. Route Planning

B11. Preferred routes (AIM-3, AC 90-
38A)
SIDs and STARs (ATM-1)

B12. Airport/Facility Directory {AIM-
3)

B13, NOTAM (ATM-3A)

Bl4. FDC NOTAMs (AIM-3A)

1315, Special Notices (ATM-3}

B16. Area Navigation Routes {AIM-3)

B17. Direct Routes (AIM-1, Airspace;
91.116f, 91.11¢, 91.121b)

B318. Restrictions to En Route Nav. Aids
{AIM-3)

B19. Substitute Route Structure (EOG-
39)

B20. Flight Planning Computer Operations
(Ch. XII-IFII}
B21l. Wind correction angle-heading
B22. GS
B23. ETE/ETA
B24. Fuel estimates



B30,

B40,

B50.

C10.

C20.

C30.

Atreraft Performance ( Aircraft Owner's
Handbook, VFR EOG-33, EOG-32, AC
80-144)

B31. Takeoff distance

B32. Climb performance

B33. Cruise performance (VFR EQG-
38)

Fuel flow

Landing performance

Airspeed: TAS, CAS, EAS, TAS
Placards and instrument markings
Hovering

B34,
B35,
B36.
B37.
Bas,

Aireraft Operating Limitations (docu-

ments in aireraft, AC 60-6A4)

B41. Weight and balance (EOG-21, AC
91-23)

B42. Instrument limit markings
placards (91.31)

B43. Maximum safe crosswind (VFR
EOG-27)

B44. Turbulent air penetration

Aircraft Systems (Ch. IV-IFH )
B51. Pitot-static system (EQG-10)
B52. Vacuum/gyroscopic (EOG-24)
B53. Electric/gyroscopic

B54. Compass

Fundamentals of Weather

Cil. Composition of the atmosphere
(Ch, 1-AW)

Temperature (Ch. 2-AW)
Pressure (Ch. 3-AW)

Circulation (Ch. 4-AW)

Moisture (Ch. 5-AW)

Stability and wind (Ch. 8-AW)
Clouds (Ch. T-AW)

C18. Airmasses and fronts (Ch. 8-AW)
C19. Turbulence (Ch., 9-AW)

IFR Weather Hazards

C21. lcing (Ch. 10-AW)

C22. Thunderstorms (Ch. 11-AW, ATM-
1)

C23. Fog and obstructions to
(Ch. 12-AW)

Aviation Weather Observations and Re-

ports

(U31. Aviation
(AWS-2)

and

C12.
C13.
C14,
C1s.
C16.
C17,

vision

weather reports (SA)

C40.

C50.

C60.

C32. Pilot weather reports (PIREDPs,
UA) (AWS-3)

Radar weather reports {RAREPs)
(AWS-3)

Radar summary chart (AWS-T)
Surface analysis (AWS-5)
Weather depiction chart (AWS-6)
Upper wind chart (AWS-8)
Freezing level chart (AWS-10)
Stability chart (AWS-11)
Constant pressure charts (AWS-
13)

C33.

Ca4.
(35,
Cas.
Ca7.
C38.
C39,

Aviation Weather Forccasts

C41, Terminal (FT) (AWS-4, EOG-5)
C42. Aren (FA) (AWSH, EOG-5)
C43. Winds and temperatures aloft (FD,
AWS4, and chart AWS-9)
Severe weather (AWS—4)
Hurricane advisories (WH); con-
vective outlook (AC); Weather
Watch (WW); severe weather out-
look chart (AWS-12)

TWEB route forecast and synopsis
{(AWS4)

Inflight advisories
WAC) (AWS-4)
Prognostic charts:
Surface (AWS-8); Significant
Weather (AWS-8); Constant
Pressure (AWS-14); Tropopause
and Wind Shear (AWS-15)

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

Density eltitude

C44.

C45.

C46. (WS, WA,

c4r.

C55.

Weather Facilities
C61. FSS weather service (AIM-2, 3;

EO0G-19)

Telephone numbers {AIM-2)
Remote weather radar display
(AIM-3)

Scheduled weather broadcast
(AIM-3)



C62. ATIS (ATM-1,3)

C63. Weather Nervice
(ATM-1)
TWEDB, PATWAS (AIM-3)

Forecast Offices

DEPARTURE

D10,

D20,

D30,

D40,

D50,

E10,

Authority and Limitations of Pitot

D11, Pilot in command (91.3, 81.4)
D12, Emergency action ($1.3)
Deviation from rules {9$1.75)
Required reports

Emergency deviation (91.3¢)
Malfunction of equipment (91.33c,
91.129)

3.

Flight Plan
D21. Where to file (AIM-3)
D22. When to file (AIM-1}

Departure Clearance (AIM-1, EOG=-35)
D31. “Cleared as filed”
D32. Amended clearance

D33. Pre-taxi clearance procedure
D34. Clearance delivery (AIM-3)

Taxi and Takeoff Procedures (ATM-1)
D41, Texi Limits (AIM-1, EOG-26, 28)
D42. ATC contro) sequence (AIM-1)
D43. Airport advisory service (AIM-3)
D44. ATIS (AIM-3)

Departure Procedures (AIM-1)

D51. Obstruction clearance
{approach chart book)
Departure control procedures (non-
radar)

. Departure control procedures (ra-
dar)

SIDs

Speed adjustments

Terminal area liniitations

mininims

D52,

D34,
D355,
Dse.

VOR Accuracy Check (AIM-i1, EOG-~
22, 91.25)

F11. VOT (AIM-3, L-chart legend)
Ei12. VOR ground check points (AIM-
8)

VOR airborne check points (AIM-
3)

VOR dual receiver check

E13.

El4.

F20.

1050,

Pretakeoff Instrument
prges 68 and 249)

E21. Pre-start instrument indications
122, Taxi test

Transponder (EOG-25, ATM-1)
E31, Operation

E32, Switching code

E33. Emergency use

Check (LI,

F10. Airport Facilities (AIM-3, 3.1, charts)
F11. Service {AIM-3, 3A)
F12. Runways (EOG-26, 28; AIM-1)
F138. Airport lighting (AIM-1, EOG-
33)
F14, Conununieations {AIM-3)
F20, FSS Facility (AIM-1, EOG-32)
F21, Flight plan service
F22, Traffic advisories {ATM-3)
F23. Conununications (AIM-3)
F24. Wenther advisories {AIM-3, AWS-
1)
F30. Departure Control Facility
131, Communications (AIM-3. 1APC)
F32. Geographical area
EN ROUTE
G10. E'n Route Limitations (AIM-1)
G11. Altitude lHntations (91,119, EQOG--
8): MEA, MOCA, MCA, MRA,
MAA
G12. Cruising altitudes (91.121, 91.109)
(G13. Courses to be flown (91.123, 91.67)
G114, Altimeter settings (91.81)
(315. Positive Control Airspace (91.97)
(16, Special Use Airspace (91.95, ATM-
1, En Route Charts)
G20, K'n Route Procedures (AIM-1, Ch. X1I-

IFH)

G21. Radar environment

vectors, reporting, handoffs
Non-radar environments
reporting, handoffs

Altitude

cruise, maintain, climb, descend,
VIR on top

Delays

clearance limits, holding

Securing weather information
(AWS-1)

G22.

G23,

G24.

G25.



G30.

G40,

(50,

H10.

H20,

H30.

H40.

ATC elearances

G21. Phrascology (Ch. VII — 1FI1I,

AIM-1, EQG-11, 34, 35)
G32. Responses and read backs (AIM-1,
91.125)
Oaygen Requirements (91,32 )
(341. Pilot and crew requirements
(342, Passenger requirements
Emergencies (AIM-1, EOG-8)
Ghl,
Gi2.
Gi3.
G4,

Difficulty with communications
Malfunction of equipment

Lost.

T.ost communications (91,127, EOGs
36, 37, 39)

Malfunction reports (91,129, 91.33e)
Deviation from clearance (91.75c)

G55,
G#6.
Radio Ovientation (Ch. VII—IFH )
Hil. VOR (EOG-7 and 14)

H12. NDE (EOG-23)

H13. LOC (EOG-T and 14)

H14. RNAV (EOG-30)

Establishing Radio Fives and Waypoints
(Ch. VII—IFII)

H21, VOR radials

H22, VOR-DME (Ch. VI—-IFH, AC
920-62, AC 170-3B)

ADF (EOG-23)

ADF-VOR/LOC

H2s. RNAV (EOG-30)

FEn Route Computer Operations (Ch.
XII—IFI)

H31. GS

H3e. ETE/ETA

H33. Altitude or speed conversions
1134, Fuel

Attitude Instrument Flying (Ch. T'—
IFi)
H41,
H42,

H23.
H24.

Interpretation of flight instruinents
Aireraft control: pitch, bank,
power

Basiec maneuvers

straight and level

climbs and descents

turns (EOG-18)

Unusual attitudes

Flight patterns

H43.

H44.
H45.

HB0. Vnusual Flight Conditions (AC 90-124 )

H51, Thunderstorms
111-AW)
Structural icing (Ch. 10-AW)
Induction icing (Ch. 10-AW)
Use of anti/deicing equipment
frost

Clear air turbulence (AC 00-17)

(AC 00-24, page

1152,
H53.
Hb4.
H55,
HH6,

J10. Radio Navigation Facilities (Ch. VII—

J20,

IFIL, AIM-1)

J11. VOR/VORTAC
J12. NDB

J13. LOC

Ji4. DF

J15. RADAR

Airway Route System (En Route Chart

Legend)

J21. Victor/jet airway limits

J22. Route identification

military, substitute, unusable
Altitude limits: MOCA, MEA,
MRA, MCA, MAA

Reporting points: compulsory, non-
compulsory

Fixes, waypoints

Geographieal Timit: VOR change-
over points, altimeter setting
boundary, time zone boundary
J27. Airspace designation

J23.
Jed,

J2a.
I} 26-

J30, Special Use Airspace (AIM-I, chart

J40,

J50.

legends)

J31. Prohibited area

J32. Restricted area

J33. Climb corrider

J34. Warning aren

J33. Alert avea, military operations area

ARTCC Facility (Ch, X—IFII, AIM-1)

J41. ARTCC remote
Route Chart)

J42. Geographical area of control (En
Route Chart)

J43. Advisories, services, assistance

En Route Weather Scrvices (AIM-3)

Jal. EFAS (AWS-1)

J52. TWER (AWS-1)

J53. ARTCC sigmificant wenther advis-
ories

{(En

frequencies



J60. Fived-wing Aerodynamic Factors (Ch.

III—IFI, AC 61-834)
J61. Aerodynamic forces
J62. Straight and level
J63. Turns

J64. Climbs

J65. Descents

J66. Stalls

J70. Rotary-wing Aerodynamiec Factors

(BHH }

J71. Vibrations (Ch. 2)

J72. Dissymmetry of lift (Ch. 2)
J73. Translation (Ch. 2)
J74, Rotor disc-loading,
flapping (Ch. 9)
Settling with power (Ch, 9)
Ground resonance (Ch. 9)

Speed limitations (Ch. 9)
Autorotation particulars (Ch. 11)

Factors affecting performance (Ch.
11)

coning, and

J7s.
J76.
JT.
JTs,
J79,

J80. Physiological Factors (Ch. II-—IFH,

AIM-1)

J81. Physiologic altitude effects
hypoxia, aerotitis, aerosinusitis
(AC 91-8A)

J82. Hypozxic effects
alcohol, hyperventilation, drugs,
carbon monoxide (AC 20-32A)

J83. Sensations of instrument flying (AC
60-4)

JB84. Spatial disorientation (AC 60-4)

ARRIVAL
K10. Approach Control (AIM-1, Ch. XI—

IFH)

K11. Radar control

STARs, vectors (AC 90-41C), ap-
proach clearances

Nonradar eontrol

Aircraft speed (91.70)

Procedure turns/holding patterns
Visual and contact approaches

K12,
K13,
K14,
K15,

K20. Holding Procedures

K21. Holding pattern entry
K22, Shuttle

i1

K30.

K40,

K50.

K60,

L10.

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

Precision Approaches (AC 90-1A; IFH,
page 161; AIM-1)

K31. Initial approach/procedure turn
(91.116h)

Vectors to final approach (91.116f)
Intermediate approach

Final approach

Glide slope

Decision height (91.117b)
Inoperative components (91.117¢)
Reports

K32.
K33,
K34,
K33,
Kas.
K37,
K3s.

Nonprecision Approaches (AC 9N-14,
ATM-1)

K41, Initial approach/procedure turn
(91.116h)

Vectors to final approach (91.116f)
Intermediate approach

Final approach

Minimum descent altitude (91.117b)
K46. Inoperative components (91.117c)
K47, Reports

Missed Approach (91.117b, AC 90-14,

AlM-1)

K51, Precision approach

K52, Nonprecision approach

K53. Loss of visual cues

K54, Low approach (practice ap-
proaches)

Landing Procedures (AIM-1)
Ké61. Noncontrolled airport (91.89)
K62. Controlled airport (91.87)
K63. Landing minimums (91.116b)
K64. Close flight plan (91.83)

K42,
K43,
K44,
K45,

Logging of Flight Time

L11. Instrument flight time (81.51(c)
(4))

L12. Conditions for simulated
ment flight (91.21)

L13. Information required (61.51(c){4))
Instrument approaches
Safety pilot

L14. Pilot in command (61.51(c}(2))

instru-



1.20.

IJ:}OI

M10.

M3o.

Radio Orientation on Approach (Ch.
VII—IFIT)

121. Relation to LOC on front and back
course (Ch, VI—IFH; EOG-T)
Glide slope (Ch., VI—IFH)

L.OC and glide slope (EQG-7, Ch.
VI--IFH)

122,
123,

1.24. Marker beacons (Ch, VI—IFH)
1.25. Compass locators (EQG-23)
126. NDB (EOG-23)
I27. VOR/VORTAC (EOG-T)

28, 1LOC type, LDA, SDF (AIM-1)
Wake turbulence (AIM-1, AC 99-23D )

L.31. Landing hazards
L322, Tukeoff hazards
L33, Inflight hazards
L3+ Wake turbulence theory

Terminal Avea (1APC, AIM-3)
M11. Approach control facility,
freiquencies, area
Mi12. F5S (AIM-1)
Airport advisories
Flight plan service
Weather service

20, Tnstrument Approach Procedure Chart—

Planview (A0 9011, 1APC legend )
M21.
Mz,
Mz3,
M2t
Mus,
M26.
M27.

[nstrument Approach Procedure Chart—
Profile (AC 90-1A4, TAPC legend)
M31. Altitude lunits

M32. Descent pattern/glide slope

M33. Facilities/fixes

Facility freguencies and scrvices
P’rocedural tracks

Fixes and markers

Obstructions

Special use airspace

Radio aids

Minimum altitudes

12

M40,

M60.

I'nstrument Approack Procedure Chart
Aerodrome Sketch (AC 90-14, IAPC
fegend )

M+1. Runway configuration and specifi-
cations

Approach light systems
FElevations

Obstacles, TDZE, and acrodrome
Airport taxi chart

M42,
M43,

M4,

50. Fnstrument Approach Procedure Chart—

Minimums Section (AC 80-1A, [APC
legend )

M51. Aircraft category

Ms2, DH/MDA

M53. HAT

M4, HAA

M55, Minimum visibility

miles/RYR

IFR takeoff minimums and depar-
ture procedures

IFR alternate minimums
Civil RADAR instrument

proach minimums

Approach Facilities (AIM-1, IFH )
el 1LS

M§2, LDA

M63. SDF

M6+, VOR/VORTAC

M65. NDB

Me66. Marker bLeacons, compass locators
M67. VASI

Nore.—Applicants for orlginal ssunnce of a

M6,

MiT.

M5B8, ap-

Ground Instructor Certificate with an instrutment
rating should refer te AC 143-1D, Ground Ju-
structor Written Test Guide, Basic-Advaneed, for

a

study outline and snpmple test on Fundamentals

of Instructing.



. Sample Test

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

Note.—The squple (tems, answers, and analyses
are based upon proeedures and regulations in effect
nt the time of preparation of this publication.
Regulatory and procedural changes subsequent to
the date of publication should be checked for thelr
effect on the applicable item.

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

1—The Airman’s Information Manual, Ad-

visory Circulars, and FSS Advisories.
2—Aeronautical Charts, the Airman’s Infor-
mation Manual, and National NOTAMS,
3—Parts II, II1, and IV of the Airman’s
Information Manual.

4—F8S 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

2—The Airworthiness Certifieate 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 lnst 12 calendar months.

4 Mpintenance records show a “return to
service” statement for the required in-
spections,

- * * * . *

Over the past € months, the pilot utilized
all the aireraft 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
airplanc category and a helicopter class rating
for rotorcraft. The pilot’s Second-Class Medi-
cal Certifieate 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.

last 12 calendar months. * * * . “ *
Air- Rep. Cat. Na. No.
Date craft Number Class PIC src Day Night Instr. Appr. Inds.
10/18 TWINN  N22Y AMEL T T 1 day
16/21 TWINN N22Y AMEL 1.0 1.0 1 day
111 UNIE N10IN ASEL 2.4 2.4 18 4 4 day
117 TWINN N22Y AMEIL b 19 il 1.9 1 day
3 night
11/17 WHAP  N30OP RH 1.2 1.2 1.0 1 1 day
12/8 WHAP  N3OP RH 2.0 2.0 14 8 8 day
12/8 TWINN N22Y AMEL 1.4 14 8 day
12/10 WHAP  N30P RH R 9 8 1 2 day
12/21 UNIE N101IN AREL 12 21 1.2 2 2 night
1/2 TWINN N22Y AMEL 1.7 10 i 1.0 1 2 day
2 night
1/6 WHAP  XN3op RH 4 4 1 day
1/14 UNIE N10IN ASEL 28 1.6 12 8 day
1 night
1/19 TWINN N22Y AMEL 11 b 11 b 1.0 2 2 day
1 night
3/16 WHAP  N30OP RH 5 5 § day
3/22 WHAP  N3OP RH B 8 8 day
9/26 TWINN N22Y AMEL 1.7 1.7 5 1 1 day

13



8. What is the status of the pilot’s Medical
Certificate?
1—TIt is valid for this type of operation
until the last day of March, next year.
2—1It 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—Tt expires at the end of August, this year.

4, In which aireraft, if any, is the pilot cur-
rent to carry passengers?

Day Night
1—TWINN only None
2—TWINN only TWINN only
3—TWINN and WHAP None

only
4—TWINN, UNIE, and TWINN only
WHAP

5. In which aircraft, if any, is the pilot car-
rent. to fly IFR?

1—None.

2—TWINN only.

3—TWINN and UNIE only.

4—TWIXN, UNIE, and WHAP,

6. Can a pilot overcome vertigot

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, TIf
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-
ng.
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8. Which altitude or flight level is indicated
by the altimecter ¢

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

9. Why is an encounter with wake turbu-
lence behind o 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. If ATC issues you & clearance that would
result in a deviation from Federal Aviation
Regulations, you

I—--may proeeed as cleared.

2—may accept the clearance but must inform
ATC of the deviation.

3—should accept the clearance but not
comply with that portion which deviates
from a rule.

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

11, What is the pilot’s responsibility with
regard to the use of 2 SID or STAR on an
IFR flight?

I—A SID may be issued without request,
but a STAR will be issued only by pilot
request,

2—The pilot should be prepared for and
should accept o SID or STAR to sim-
plify the task of copying the clearance.

3—A SID or STAR is not required and will
not be issued unless the pilot requests one.

4—The pilot should aceept a SIT» or STAR
in the clearance to aveid delays en route.



12. An airport has ne authorized instrument
approach, It may be listed as an alternate on
an IFR flight plan if the current weather fore-
cast indicates, at the estimated time of arrival,
the ceiling and visibility at that aivport will

I—permit a descent from the MEA, an
approach, and a landing under basic

VEFR.
2—be at least 800 feet and 2 miles.
3—Dbe at least 900 feet and 2 miles.
4—bhe at least 1,000 feet and 1 mile.

13. You are flying a DME arc and have been
cleared for an ILS 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 AXR
and PAR approaches are #nof available.

3—Radar vectoring and ASR approaches are
available.

4—Radar vectoring, ASR, and PAR ap-
proaches are available.

15. The rate of descent required to remain
on the glide path during an IL.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 SDF approach and an ILS approach?

1—The SDF course is usually wider and off-
set from the runway centerline.

2—The SDF utilizes bone markers instead
of fan markers for range information.

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

4—The identification signal is prefixed with
“S” instead of “I” as for ILS,

* * * * * L]

Use the RMI illustrations shown below for test
items 17 and 18,

17. Which RMI depicts an accurate VOR
equipment check on the VOT'?

1—A

2—B

3—C

+D

18. What is the magnetic bearing to the sta-
tion as indicated by the RMI in illustration
‘-‘D”?

1-—-135°

2-—180°

3--315°

4—360°

* *




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

110,000 feet

212,500 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 fulerum?
(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 aren.
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.
8—Temperature inversion.
4-—Katabatic wind.

50" ,I‘

40
1001bs X ibs

g 60" u@q————— 60" -

PLANK 100 ibs.

‘OII
FULCRUM
* * * * »

21. What is the maximum moment/100 25. What is the major motivating force for

allowed at takeoff gross weight (3,300 1bs.) for
this airplane so that the moment will still be
within limits after a 890-pound fuel burnf
(Use tables on page 17.)

1—2,494
92,583
3—2,787
49795

22, Under which condition is an aft CG most

critical?

1—During takeoff.

2—1In a stall.

3—During a steep turn.
4—In high speed level flight.
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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.



CROSS WEIGHT MOMENT LIMITS

Minimum Maximum

a

Gross Moment Moment
Weight 100 100
2900 2263 2485
2910 2273 2494
2920 2284 2502
2930 2295 2511
2940 2306 2520
2050 2317 2528
2960 2328 2537
2970 2338 2545
2980 2349 2554
29580 2360 2562
3000 2371 2571
301¢ 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 21751
3250 2652 2758
3260 2663 2766
3270 2675 2773
3280 2686 2780
3290 2608 2788
3300 2709 2195

FUEL
LEADING EDGE TANKS
ARM 75
GALLONS | WEIGHT | MOMENT/100

5 30 23
10 60 45
15 80 68
20 120 90
25 150 113
30 180 135
35 210 158
40 240 180
45 270 203
49 204 221
55 330 248
60 360 270
65 350 293
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

3300 b, {max. take-off or landing)

3000 1b
2800 Ib or less

FORWARD CG LIMIT AFT CG LIMIT
82.1 84.17
79.0 85.7
7.0 86,7

17
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27. What is the stall speed of an aircraft 28. What is the relationship between drag

under a 3 “G” load factor if its unaccelerated  and airspeed? (Use lower chart.)

stall speed is 60 knots?
1— 70 knots

2— 87 knots
8—102 knots
4—140 knots

(Use upper chart.) 1—Induced drag increases with increasing

girspeed.

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

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

4+—L/D MAX occurs at the airspeed that
gives the most total drag.
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29. If 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,

8—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, comulus, 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.

* * * * " o

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
* " * * * *
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33. What is standard temperature at your
cruising altitude?

1—+7°C.

2—+4°C,

3——3°C.

4——17°C.

34, What is the density ealtitude at your
cruising altitude ?

1—10,250 feet

2—10,500 feet

311,600 feet

4--12,000 feet

35, What is the true altitude at your cruis-
ing altitude?

110,800 feet

211,100 feet

3—11,500 feet

411,800 feet

36. A portion of your IFR flight as depicted
on the chart is described on the flight plan as
“ . . 8YO direct HBR direct LAW direct
DUC. . . .” Which stations are compulsory
reporting points?

1—HBR only.

2-—SYO0 and HBR only.

3—SYO, HBR, and DUC only.

4—-S8YQ, HBR, LAW, and DUC.

37. What is the highest IFR altitude that
ATC could assign on V147

1—10,000 feet

814,500 feet

3—17,000 feet

4—18,000 feet

38. What is the lowest IFR cruising altitude
on V14 for the entire segment from HBR to
MINCO Intersection?

1—3,100 feet

93,800 feet

8—4,000 feet

4—5,000 feet






)

39. Which RMI indieation should you re-
ceive when you are in position to change course
at the corner of Restricted Area R-5601A he-
tween HBR and LAWY (VOR-1 is tuned to
HBR, and VOR~2 is tuned to LAW.)

1—A

2—-B

3—C

4D
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40. What is the calibrated airspeed from
SYO to HBR if the groundspeed is 190 knots?
(Use 10°E, Variation.)

1—130 knots

2—155 knots

3—200 knots

4—225 knots



Item Answer

2 AIM Part 1.

1

3

Analysis of Answers to Sample-Test ltems

Analysis
Aeronautical informa-
tion concerning the National Airspace
Systemn  is disseminated by three
methods—Aeronautical Charts, Air-
man’s Information Manual, and
National NOTAMS, The primary
method is Aeronautical Charts.

FAR 91.189. The Airworthiness Cer-
tificate is valid only if the “retum to
service” statement accompanies the
inspection report in the loghooks, If
an aircraft is inspected and not found
girworthy, the inspection report will
have a list of discrepancies which
must be corrected before the Air-
worthiness Certificate is revalidated.

FAR 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 & Private Pilot
Certificate. Flying for the further-
ance of a business is a privilege of
the Private Pilot Certificate.

FAR 61.57. The pilot needs three
takeoffs and landings within the last
80 days in the same category and class
aireraft for day or night, with the
night landings being to a full stop.
At least three day landings have been
accomplished in each aireraft. As-
suming the night landings were to a
full stop, the pilot qualifies for night
in the TWINN only. It should be
remembered that night landings may
be used in computing day recency of
experience; however, day landings
may 7ol be used in computing night
recency of experience.

FAR 61.57. The pilot has over 6
hours of instrument flight time in the
last 6 months, including at least 3

22

Ttem Answer

Analysiz

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

ATM Part 1 and AC 61-27B, the In-
strument Flying Handbook, Chapter
II. Relying on the sense of sight is
the only recommended method of over-
coming or preventing vertigo,

AC 81-27B, Chapter IV includes a
discussion of magnetic compass errors,
AC 61-27B, Instrument Flying Hand-
book, Chapter IV,

100's of feet

10,000's of feet

1,000's of feet

10

11

AIM Part 1 and Advisory Circular,
AC 80-23D.

ATM Part 1, Chapter 4, “If ATC
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 nircraft in jeopardy, IT IS
THE PILOT’S RESPONSIBILITY
TO REQUEST AN AMENDED
CLEARANCE.”

ATIM Part 1, Chapter 4. SIDs and
STARs may be issued at the discre-
tion of ATC. 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 SID or STAR, “NO SID” or “NO
STAR?” should be entered in the re-
marks section of the flight plan.



Item Answer

12 1

13 1
14 2

15 1

16 1
1T 3

8 2

i9 4
20 3

Analysis

FAR 91.83 states that if no instru-
ment approach procedure has been
published in Part 97 for that airport
{alternate), the ceiling and visibility
must. allow descent from the MEA,
approach, and landing, under basic
VFR.

Advisory Circular, AC 90-62.

Advisory Circular, AC 90-1A, para-
graph 3.#.(2) (d}). “RADAR VEC-
TORING” means radar vectoring is
available but radar instrument ap-
proach procedures are not available.”

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

ATM Part 1, Chapter 2.

The indieation of the VOR-1 needle
in illustration “C” is 180°/TO and
360°/FROM. The magnetic heading
of the aireraft is 045°, but this does
not influence the VOR signal. Re-
member that the RMI needle always
points toward the station and the tail
of the needle indicates the radial. Note
that the single-bar needle (#1) is
indicating VOR and the double-bar
needle (#2) is indicating ADF,

Since the rotating compass card is
controlled by a slaved gyro magnetic
compass, the double-bar needle (which
is set to ADF) 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.

FAR 91.32.

The moment on the left side of the
fulerum is 4,000 inch pounds (40’ x
100 1bs.). The weight of the plank
is 100 pounds and its CG is 10 inches

23

Item Answer

21

22

23

24

26

4

3

1

Analysis

to the right of the fulecrum; therefore,
the known moment on the right side”
of the fulerumn is 1,000 inch pounds
(10" x 100 1bs.). To balance on the
fulerum, 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.

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 (203) 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.

AC 91-23, The Pilot’s Weight and
Balance Handbook, Chapter 1.

AC 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.

AC 00-6A, Aviation Weather, Chapter
2. Temperature in the troposphere
normally decreases at the normal
lapse rate (314° 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.”

AC 00-8A, 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,



Item Answer

26

27

28

29

Analysis

3 ACO00-8A, 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 & 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.

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 & stall speed of 102 knots under
a 3 “G" load. Try several load factors
or bank angles and note the stall
speed increase.

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 MAX
occurs at the airspeed that gives the
least total drag.

AC 00-8A, 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 sdheres so

24

Ttem Anstoer

30

31

32

33

34

35

Analysis

firmly to the aireraft and ix very difli-
cult to remove.

AC 00-6A, Aviation Weather, Chapter
12, Stratus clouds are layered aml
exist only in stable conditions,

AC 00-6A, Aviation Weather, Chapter
7. Clouds are divided into families
according to height range: high clowds
—-18,500 to 45,000 feet; middle elowds
—6,500 to 18,500 feet; low clonds—
surface to 6,500 feet; and clonds with
extensive vertical development such as
cumulonimbus.

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

The standard temperpture 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 +15° C. Using the stand-
ard lapse rate, the temperature at
11,000 feet under standard conditions
i8 22° C, less than +15° C, or —7° C.
An seronautical computer ean also be
used, Set up 11,000 in the “DEN-
SITY ALTITUDE" window and
read standard temperature opposite
11,000 feet pressure altitude in the
“AIRSPEED AND DENSITY AL-
TITUDE COMPUTATIONS"” win-
dow. When the density altitude and
pressure altitude are the same, stand-
ard conditions exist.

Using the “ATRSPEED AND DEN-
SITY ALTITUDE COMPUTA-
TIONS” 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
DENSITY ALTITUDE” window. A
density altitude chart can also be used.
Using the “ALTITUDE COM-
PUTATIONS” window of an aero-
nautical computer, align pressure alti-
tude (11,500 feet) with temperature



Tteme Ansicer R Analysis

at cruising altitnde (—6° C.). Op-
posite calibrated altitude (11,000 feet
cruising altitude in this case} on the
inside secale, read trne altitude (ap-
proximately 11,100 feet) on the out-
gide scale,

AIM, Part 1, Chapter 4. Under
DIRECT FIIGHTS, ATM states that
all radio fixes used to define the route
of flight automatically become com-
pulsory reporting points. Although
LAW and DUC are not designated
compulsory reporting points on the
chart, they become so since they de-
scribe the route of a direct flight.

FAR 91.81, The low ailtitude Vietor
Airways extend up to, but de not in-
clude 18,000 feet; therefore, the
highest. usable thousand-foot level is
17000 feet. Flight level 180 may be
assigmed on Jet Mirways if the altim-
eter setting s 2092 or higher,

The lowest TFR cruising altitude is
the highest thousand-foot level above
the highest MEMX (3,800 feet), The
odd or even thousmd-foot level is a
regulation for uncontrolled airspnee
only.

Item Answer Analpsis

You are on the 124 Radial of 11BR,
which is indicated by the il of the
single-bar needle, The position for
course change is at the point where
the 124 Radial of IIBR interseets ihe
284 Radial of LAW. You have
reached that position when the tail of
the double-bar needle indicates 284°
and the needle points toward the rve-
ciprocal, 104°.

The Magnetic Course from SYO to
HBR is 195°, Add 10° easterly varia-
tion for a True Course of 1353°. Plot
the wind vector and complete the
wind triangle, Measure the length of
the airspeed vector (155 knots TAS).
Align the temperature (—6° () with
the pressure altitude (11.300 feet) in
the “AIRSPEED AND DENSITY
ALTITUDE  COMPUTATIONS
window of the computer. Opposite
155 knots on the ontside TAN scale,
read 130 knots on the inside CAS
scale.  Although this type problem is
not. practical frow the pilot’s stand-
peint, it ix 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
Advigory Circular AC 143-2C to assist applicants who are preparing for the
Ground Instructor—Instrument Written Test. It supersedes the Ground
Instruetor—Instrument Written Test Guide, AC 143-2R, 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 25082, (Kdahoma 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 “STUDY OUTLINE" given on
pages 7 through 12 of this guide. If an area
of wenkness is found, that aree 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.
If nearly all the answers are correct, the ap-
plicant is probably prepared to take the
Ground Instructor—Instrument Written Test.
It 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
Aviastion Regulations, Part 143, are given for
the convenience of the applicant.

“8 143.9 Eligibility requirements: general.

To be eligible for a certificate under this
Part, & person must be at least 18 years of age,
be of goed moral character, and comply with
§ 143.11.”

“3 143.11 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..”

8 143.15 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 & 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 velid FAA 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-
sedures.

* For study guidance and reference materials for
the test on Fundamentals of Instructing, the appli-
cants should consult AC 148-1D, Ground Instrucior
Written Test GQuide, Basic-Advenced, available from
the Superintendent of Documents, U.S. Government
Printing Office,



All test items are the objective, multiple-
choice type and can be answered by the selec-
tion of » single response. The items are
similar to those conteined in the sample test
in this gnide. 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
ailowed 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, Qklahoma
City, Okla., for scoring by ADP computers.
Shortly thereafter, a test grade is mailed to
the applicant on AC 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 Qutline which
accompanies the report. The “Study Outline”
given on pages 7 through 12 of this guide is
similar to the Subject Matter Outline,

An applicant who successfully passes the re-
quired test should present AC 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 instrue-
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 FAA 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
selution 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 FAA
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 nero-



nautical subject areas. It is the responsibility

of each applicant to obtein study materials,
NOTE—WIth the exception of the “Aviation In-
structor'’s Handhook,” the references listed were

avatlable at the time this publieation went to
press.

CHARTS

EN ROUTE LOW AND HIGH ALTITUDE
CHARTS. These charts provide necessary
asronautical information for en route instru-
ment navigation in the established airway
structure.

AREA CHARTS. These charts are part of
the En Route Low Altitude Chart series.
They furnish terminal data on a larger scale
in congested areas.

INSTRUMENT APPROACH PROCE-
DURE CHARTS. IEach of these charts

depict an instrument approach procedure,
including all related data, and the airport
diagram.

STANDARD INSTRUMENT DEPAR-
TURES (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.

STANDARD TERMINAL ARRIVAL
ROUTES (STARs). 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 (IFR) air traffic con-
trol arrival route procedures in graphic and
textual form.

PILOT EXAM-O-GRAMS (Free-FAA).
Brief discussions, using the question and
snswer technique, of problem areas in
aeronautical knowledge, which are apparent
from applicant performance on the FAA
written tests and from accident and violation
reports. Distribution of Exam-OQ-Grams is
limited to one complete set of VFR and/or
IFR Exam-0O-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 IFR Altitudes.

Part 97 Standard Instrument Approanch
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 procedursl
information. The subscription consists of:

Part 1—Basic Flight Manual and ATC Pro-

cedures. Issued quarterly.

Part 2—Airport Directory.

annually.

Part 3—Operational Data. Issued every 56

duys,

Issued semi-

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

Part 4—Graphic Notices and Supplemental
Data. Issued quarterly.
NOTE—As of Aprll 1975, I'art BA became a sep-
arate part, which must be ordered and pald for

separately. It will no longer be received auto-
matically as an ftem with Part 8.

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 (GPO),



00-45—Aviation Weather Services
Supplements AC 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. 1t is an excellent

source of study for pilot certification exam-
inations. (GPO)

00-17—Turbulence in Clear Air
Provides information on atmospheric tur-
bulence and wind shear, emphasizing im-
portant peints pertaining to the common
causes of turbulence, the hazards associated
with it, and the conditions under wh¥ch it

is most likely to be encountered. (Free
from FAA)

00-24—Thunderstorms

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

20-32B—Carbon Monozide (C0) Contamina-
tion in Ailroraft—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 FAA)

80—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 FAA)

60-6A—Airplane Flight Manuals (AFM ) Ap-
proved Manual Materiols, 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 FAR 91.31. (Free from FAA)

61-16A—Flight Instructor’s Handbook

Gives puidence and information to pilots
who are preparing for flight instructor cer-
tification and for use as a reference by cer-
tificated flight instructers. (GPO)

80-14—Awviation Instructor’s Haendbook
( Available in the near future)

This handbook is in the process of being de-
veloped to supplant AC 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.

61-2TB—Instrument Flying Handbook

Provides the pilot with basic information
needed to acquire an FAA instrument rat-
ing. It is designed for the reader who holds
at least & private pilot certificate and is
knowledgeable in all areas covered in AC
61-23A, “Pilot’'s Handbook of Aeronautical
Knowledgse.” (GPO)

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

Clarifies landing minimums requirements
and revises instrument approach charts.
{Free from FAA)

90-12A—S8evere 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
FAA)
80-14A—Altitude—Temperature Effect on

Aireraft Performance.
Introduces the Denalt Performance Com-
puter and reemphasizes the hazardous effects

density altitude cen have on aircraft. (Free
from FAA)

90-28D—Wake Turbulence

Alerts pilots to the hazards of aircraft trail-
ing vortex wake turbulence and recommends

related operational procedures. (Free from
FAA)



90-38A—Use of Preferred IFR Routes

Outlines the background, intent, and re-
quested nctions pertaining to the use of pre-
ferred IFR routes, (Free from FAA)

00-82—Flying DME Arce

Describes procedures and techniques for in-
tercepting DME ares from radinls, main-
taining DME arcs, and intercepting radinls

and localizers from DME ares. (Free from
FAA)
01-8A—Use of Oxygen by General Aviation
Pilots/Passengers

Provides general avintion personnel with in-
formation concerning the use of oxygen.
(Free from FAA)

91.11-1—QGuide to Drug Hazards in Aviation
Medicine

Lists all commonly used drugs by pharme-
cological effect on mirmen with side effects
and recommendations, (GPO)

91-28—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 FAA)

91-25A—Loss of Visual Cues During Low Vis-
thility Landings
Provides information concerning the im-
portance of mainteining adequate visual cues
during the descent below MDA or DI
(Free from FAA)

170-3B—Distance 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
chirts, 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
gulde,

Superintendent of Documents
11.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 0044, Status of Federa! 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 you are presently on one of FAA’s ud-
visory ecircular mail lists, you will auto-
matically receive this advisory cireular. If
not, and you wish to be placed on the mail list
to recelve 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 recelve the latest information on how
to obtain the Airman’s Information Manual, free
Advisory Circulars, and other FAA materinl,
consilt the AC Checklist, AC 00-2, A copy of
this checklist may be obtained free of charge by
sending your reguest to:

U.S. Department of Transportation

Publications Section, TAD-443.1
Washington, D.C. 20580

The National Ocean Survey publishes and
distributes aeronautica! charts of the United
States, Charts for foreign aress are published
by the U.S. Air Force Aeronautical Chart and
Information Center (ACIC) and are sold to
civil users by the National Qcean Survey.



A “Catalog of Aeronautical Charts and Re- Exam-O-Grams mey be obtained free of
lated Publications,” listing their prices and in-  charge (one copy per each request) and names
struetions for ordering, may be obtained free  may be sdded to the mailing list by writing

on request from: to:
Department of Commerce Department of Transportation
Distributing Division (C—44) FAA Aeronautical Center
National (cean Survey Flight Standards National Field Office
Riverdale, Maryland 20840 Operations Branch, AFS-580

Orders for specific charts or publications P.O. Box 25082

should be accompanied by check or money Oklahoma City, Oklahoma 73125

order made payable to, NOS, Department of

Commerce.



Study Outline

This study outline indicates the areas of
asronautical 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 (AC 00-6A)
AWS—Aviation Weather
00-45)
AIM—Airman’s Information Manual
EOG—IFR Exam-O-Gram
IFH—Instrument Flying Handbook (AC
61-278)
BHH—Basic Helicopter Handbook (AC
81-13A)
IAPC—Instrument
Charts

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

Services (AC

Approach Procedure

FLIGHT PLANNING

A10, Certificates and Ratings
A1l. Requirements for certificates and
ratings (61.3)
Al2. Eligibility for instrument rating
(61.65)
A13. Where instrument rating required
(61.3e, 92.97)

Al4. Recency of experience (61.57)

A20. Preflight Action for Flight

A21, Familiarization with all available
information (91.5, EOG-31, AIM-
3)

A22, Fuel requirements (91.23)

A30, Preflight Action for Aircraft (FOG-31)

A31. Responsibility for airworthiness
(91.29)

A32, Equipment required
Instruments and equipment (91.33)
Transponder (91.24, 91.90)
ELT (91.52)

A33, Tests and inspections
VOR (91.25, EOG-22, AIM 1-8)
Altimeter system (91.170)
Transponder (91.177)

A34. Portable electronic devices (91.19)

A40, Flight Plan ( AIM-1)
Ad1. When required (91.97, 91.99, 91.115)
A42, Information required (91.83)
A43. Alternate airport requirements
(91.83, EOG-29)

B10. Route Planning

B11, Preferred routes (ATM-3, AC 90-
3BA)
SIDs and STARs (ATM-1)

Bi12. Airport/Facility Directory (AIM-
3)

313, NOTAM (AIM-3A)

Bi14. FDC NOTAMs (AIM-3A)

B15. Special Notices (AIM-3)

B16. Area Navigation Routes (AIM-3)

B17. Direct Routes (AIM-1, Airspace;
91.116f, 91.119, 91.121b)

1318, Restrictions to En Route Nav. Aids
(AIM-3)

B19. Substitute Route Structure (EQOG-
39)

B20. Flight Planning Computer Operations
(Ch. X1I-IFII)
B21. Wind correction angle-heading
B22. GS
B23. ETE/ETA
B24. Fuel estimates



B30.

B40,

B50.

C10.

C20.

C30.

Aireraft Performance ( Aircraft Owner's
Handbook, VFR EOG-33, EOG-32, AC
90-144)

B31. Takeoff distance

B32. Climb performance

B33. Cruise performance (VFR EOG-
38)

B34, Fuel flow

B35. Landing performance

B38. Airspeed: IAS, CAS, EAS, TAS

B37. Placards and instrument markings

B38. Hovering

Aireraft Operating Limitations (docu-

ments in aircraft, AC 60-64)

B41. Weight and balance (EOG-21, AC
91-23)

B42. Instrument limit markings and
placards (91.31)

B43. Maximum safe crosswind (VFR
EOG-27)

B44. Turbulent air penetration

Aircraft Systems (Ch. IV-IFH )
B51. Pitot-static system (E0G-10)
B52. Vacuum/gyroscopic (EQG-24)
B53. Electric/gyroscopic

B54. Compass

Fundamentals of Weather
C11. Composition of the
(Ch. 1-AW)
Temperature (Ch, 2-AW)
Pressure (Ch. 3-AW)

Cireulation (Ch. 4-AW)

Moisture {Ch. 5-AW)

Stability and wind (Ch. 6-AW)
Clouds (Ch. 7-AW)

C18. Airmasses and fronts (Ch. 8-AW)
C19. Turbulence (Ch. 9-AW)

IFR Weather Hazards

€21, Icing (Ch. 10-AW)

C22. Thunderstorms (Ch, 11-AW, ATM-
1)

C23, Fog and obstructions to vision
(Ch. 12-AW)

Awviation Weather Observations and Re-

ports

(31, Aviation weather
(AWS-2)

atmosphere

Ci2.
C13.
C14,
Cl15.
C18.
C17.

reports (SA)

40,

Cs0,

C690.

Pilot weather reports (PIREPs,
UA) (AWS-3)

Radar weather reports (RAREPs)
(AWS-3)

Rader summary chart (AWS-T7)
Surfuce analysis (AWS-5)
Weather depiction chart (AWS-8)
Upper wind chart {AWS-9)
Freczing level chart (AWS-10)
Stability chart (AWS-11)
Constant pressure charts (AWS-
13)

32,

C33.

34,
C35.
C36.
Cs1.
(a8,
C39.

Awviation Weather Forecasts

C41. Terminal (FT) (AWS-4, EOG-5)
C42. Area (FA) (AWSH, EOG-5)
C43. Winds and temperatures aloft (FD,
AWS-4, and chart AWS-9)
Severe weather (AWS—4)
Hurricane advisories {WIH); con-
vective outlook (AC); Wenather
Watch (WW) ; severe weather out-
look ehart (AWS-12)

C44.

C45. TWEB route forecast and synopsis
(AWS-4)

(C46. Inflight advisories (WS, WA,
WAC) (AWSH)

C47. Prognostic charts:
Surface (AWS-8); Significant
Weather (AWS-8); Constant

Pressure (AWS-14); Tropopause
and Wind Shear (AWS-15)

Weather Tables and Conversion Graphs
(AWS-16)

Cs1.
Ch52.
C53.
Cs4.

Icing intensities

Turbulence intensities

Locations of probable turbulence
Standard temperature, speed, and
I)I‘BSSI]I'E‘. conversions

C55. Density altitude

Weather Facilities

C61. FSS weather service (AIM-2, 3;
EOG-19)
Telephone numbers (ATM-2)
Remote weather radar display
(AIM-3)
Scheduled weather broadeast

(ATM-3)



62, ATIS (AIM-1, 3)

C63. Weather Service Forecast Offices
{AIM-1)
TWER, PATWAS (ATM-3)

DEPARTURE

D10,

D30.

D40.

Dso.

E10,

Authovity and Limitations of Pilot
D11, Pilot in command (91.3, 91.4)
D12, Fmergeney action (91.3)
Deviation from rules (81.75)
Di3. Required reports
Energency deviation (91.3¢)
Malfunction of equipment (91.33c,
91.129)

. Flight Plan

D21, Where to file (AIM-3)
D22, When to file {AIM-1)

Departure Clearance {AIM-1, EOG-35)
D31, “Cleared as filed”
D32, Amended clearance

D33. Pre-taxi clearance procedure
D34, Clearance delivery (AIM-3)

Tawi and Takeoff Procedures (AlM-1)
D41, Taxi limits (AIM-1, EOG-26, 28)
D42. ATC control sequence (ATM-1)
D43, Airport advisory service (AIM-3)
D44. ATIS (AIM-3)

Departure Procedures (AIM~1)
D51,

Obstruction clearance minimums
(approach chart book)

Departure control procedures {nen-
radar)

Departure control procedures (ra-
dar)

SIDs

Speed adjustments

Terminal avea limitations

D52,
D53.

D54,
D55,
Dis6.

VOR Accuracy Check (ATM-1, OG-
22, 91.25)

E11. VOT {AIM-3, L—chart legend)
E12, VOR ground check points (AIM-
3)

VOR airborne check points (AIM-
3)

VOR dual receiver check

E13.

E14,

E20.

E30,

110,

F20,

Pretakeoff  Instrument Check (1FI,

pages 68 and 249}

E21. Pre-start instrument indications

k22, Taxi test

Transponder (KOG-25, AIM-1)

E31. Operation

E32, Switching code

E33. Ewergency use

Airport Faeilitics (AIM=3. 3, charts)

F1i1. Service {(ATM-3, 3A)

F12. Runways (EQG-26, 28; AIM-1)

F13. Arport lighting (AIM-1, EOG-
33)

F14. Communications (AIM-3)

FS8S Facility ¢AIM~1, EOG-39)

F21. Tlight plan service

F22, Traffic advisories (ATM-3)

F23. Communications {AIM-3)

F24, Weather advisories (AIM-3, AWS-
1)

F30. Departure Control Facility
F31. Conmunications (AIM-3, TAPC)
F32. Geographical area
EN ROUTE
G10. K'n Route Limitations (ATM-1)
111, Altitude hitations (01,119, KOG-
8): MEA, MOCA, MCA, MRA,
MAA
(12. Cruising altitudes (91.121, 91,109)
G13. Courses to be flown (91,123, 91.67)
G14. Altimeter settings (91.81)
115, Positive Control Airspace (91.97)
G16. Special Use Airspace (91,95, ATM-
1, En Route Charts)
G20. Kn Route Procedures { AIM-1, Ch. X[~

IFIT)
(21, Radar environment
vectors, reporting, handoffs
Non-radar environments
reporting, handoffs
G25. Altitude
cruise, maintain, climb, descend,
VFR on top
G24. Delays
clearance limits, holding
G25. Securing weather information
{AWS-1)

G22.



G0,

H10.

H20.

H30,

H40.

ATC elearanees

G31. Phraseology (Ch. VIII — IFI1I,
ATM-1, EOG-11, 34, 35)

(332. Responses and read backs (AIM-1,
£1.125)

. Orygen Requivements (91.32)

G41. Pilot and erew requirements
G42. I'nssenger requirements

. E'mergencics (ALM-1, EOG-2)

G,
Gi2.
G353,
G54,

Difficulty with communications
Malfunction of equipment

Lost

Lost communieations (91.127, EOGs
36, 37, 38)

Malfunction reports (91,129, 91.33e)
Deviation from clearance (91.75¢)

Gh5.
GG,

Radia Orientation (Ch. VII—IFH)
H1l. VOR (EOG-T and 14)

H12. NDB (EOG-23)

H13. LOC (EOG-T and 14)

H14. RNAY (EOG-30)

Establishing Radio Fives and Waypoints
(Ch. VII—IFH)

H21. VOR radials

H22, VOR-DME (Ch. VI—IFH, AC
90-62, AC 170-3B)

ADF (EOG-23)

ADF-VOR/LOC

H25. RNAV (EOG-30)

En Route Computer Operations (Ch,
XII—IFH)

H31. GS

H32. ETE/ETA

H33. Altitude or speed conversions
H34. Fuel

Attitude Instrument Flying (Ch. V—
iFH)
1141. Interpretation of flight instruments
42, Aireraft control: pitch, bank,
power
H43, Basic maneuvers
straight and level
climbs and descents
turns (EGG-18)
H44. Unusual attitudes
H45. Flight patterns

H23,
24,

10

0. Unusual Flight Conditions (AC 80-124 )

H51, Thunderstorms (AC 00-24, page
111-AW)

H52, Structural ieing (Ch. 10-AW)

H53. Induction icing (Ch. 10-AW)

IT54. Use of anti/deicing equipment

55, Frost

H58. Clear air turbulence (AC 00-17)

J10. Radio Navigation Facilities (Ch. VII—

IFH, AIM-1)
J11. VOR/VORTAC
Ji2. NDB

J13. LOC

J14. DF

J15, RADAR

320, Airway Route Nystem (En Route Chart

Legend )
J21. Victor/jet airway limits
J22, Route identification
military, substitute, unusable

423, Altitude limits: MOCA, MEA,
MRA,MCA, MAA

J24. Reporting points: compulsory, non-
compulsory

J2i. Fixes, waypoints

J26. Geographical limit: VOR change-
over points, altimeter setting
boundary, time zone boundary

J27, Airspace designation

J30. Special Use Airspace (AIM-1, chart

legends )

J31. Prohibited aren

J32, Restricted area

J83. Chimb corridor

J34, Warning area

J35, Alert area, military operations area

J40. ARTCC Facility (Ch. X—IFII, AIM~1)

Jil ARTCC remote  frequencies

Route Chart)

J42, Geographieal area of control (En
Raute Chart)

J43. Advisories, services, assistance

(Fn

J50. E'n Route Weather Services (ALM-3)

J5l. EFAS (AWS-1)

J52. TWEB (AWS-1)

J53. ARTCC significant weather advis-
ories



J60. Fived-wing Aerodynamic Factors (Ch.

HI—IFH, AC 61-834 )
J61. Aerodynamic forces
J62. Straight and level
J63. Turns

J84. Climbs

J65. Descents

J66. Stalls

J70. Rotary-wing Aerodynamic Factors

(BHII )

J71. Vibrations (Ch. 2)

J72. Dissymmetry of lift (Ch. 2)
J73. Translation (Ch. 2)
J74. Rotor disc-loading,
flapping (Ch. 9)
Settling with power (Ch. 9)
Ground resonance (Ch. 9)

Speed limitations (Ch. 9)
Autorotation particulars (Ch. 11)
Factors affecting performance (Ch.
11)

coning, and

J7s.
J76.
J7i.
J78.
J79.

J80. Physiological Factors (Ch. II—IFH,

AIM-1)

J81, Physiologic altitude effects
hypoxia, aerotitis, aerosinusitis
(AC 91-8A)

J82. Hypoxic effects
alechol, hyperventilation, drugs,
carbon monoxide (AC 20-82A)

J83. Sensations of instrument flying (AC
60-4)

J84. Spatial disorientation (AC 60-4)

ARRIVAL
K10. Approachk Control (AIM-1, Ch. XI—

IFH)
K11. Radar control

STARs, vectors (AC 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

11

K30.

K40.

K50,

K60,

L.10.

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

Precision Approaches (AC 90-14; IFH,
page 161; AIM-1)

K31. Initial approach/procedure turn
(91.116h)

Vectors to final approach (91.116f)
Intermediate approach

Final approach

Glide slope

Decision height (91,117b)
Inoperative components (91.117¢)
Reports

K3z,
K33,
K34,
K35.
K36,
Kar,
K38,

Nonprecision Approaches (AC 90-14,
AIM-1)

K41. Initial approach/procedure
(91.116h)

Vectors to final approach (91.116f)
Intermediate approach

Final approach

Minimum descent altitude (91.117b)
K46. Inoperative components {91,117c)
K47. Reports

Missed Approach (91.117b, AC 90-14,

AIM-1)

K51, Precision approach

K52, Nonprecision approach

K53. Loss of visugl cues

K54. ow approach (practice ap-
proaches)

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)

turn

K42,
K43,
K44,
K45,

Logging of Flight Time

111, Instrument flight time (61.51(c)
(4))

L12. Conditions for simulated
ment flight (91.21)

L13. Information required (61.51(c)(4))
Instrument approaches
Safety pilot

L14. Pilot m command (61.51(c){(2))

instru-



1.20,

Lo,

M1o.

M:20.

Ma30.

Radio Ovientation on Approach (Ch,
VII—IFIT)

L21. Relation to LOC on front and back
course (Ch, VI-—-IFH; EOG-T)
Glide slope {Ch, VI—IFH)

L.OC and glide slope (EQG-T, Ch.
VI—IFI)

Marker beacons (Ch. VI—IFH)
Compass locators (EOQG-23)

NDB (E0G-23)

VOR/VORTAC (EOG-T)

LOC type, LDA, SDF (AIM-1)

Wake turbulence (AfM-1, AC 80-23D)
L31. Landing hazards

L32, Takeoff hazards

L33, Inflight hazards

L34, Wake turbulence theory

Terminal Avca (TAPC, AIM-3)
M1, Approach control facility,
frequencies, area
Mi2. FSS (AIM-1)
Aldrport. advisories
Flight plan service
Weather service

| R
123,

L.24,
125,
Lus,
| For
IJQS-

Tustrument Approach Procedure Chart—
Planview (AC 90-14, IALPC legend )
M21,
Moo,
M23,
M,
Mous,
M6,
Mer,
Instrument Approach Procedure Chart—
Profile (AC 90-14, {APC legend)
M31. Altitude limits

M32. Descent pattern/glide slope
M33. Facilities/fixes

Facility frequencies and services
Procedural tracks

IFixes and markers

QObstructions

Special use airspace

Radio aids

Minimum altitudes
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M40,

M50,

Meo0.

I'nstrument Approach Procedure Chart
Aerodrome Sketeh (AQ 90-14, TAPC
legend )

M41. Runway configuration and specifi-
cations

Approach light systems
Elevations

Obstacles, TDZE, and aerodrome
Alirport taxi chart

M4,
M43,

M4,

Instrument Approach Procedure Chart—
Minimums Section (AC 80-14, IAPC
legend )
M5l Aircraft category
M52, DH/MDA
M33. HAT
M54, HAA
M55, Minimum visibility
miles/RVR
. IFR takeoff minimums and depar-
ture procedures

M7, IFR alternate minimums
M58, Civil RADAR  instrument ap-

proach minimums

Approach Facilities (AIM-1, IFII)
Mé61. ILS

Mé62. LDA

M3, SDF

M64, VOR/VORTAC

Me65. NDB

M66. Marker bencons, compass locators
M67. VASI

Nore,—Applicants for orlglnal issuance of a

Ground Lnstructor Certificate with an instrument
rating should refer to AC 143-1D, Ground In-
structor Written Test Gulde, Dasic-Advanceed, for
& study outline and sample test on Fundamentals
of Instructing.



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

Nore,—The sample ltems, answers, and analyses
are basced upon procedures and regulations in effect
at the tlme of preparation of thls publication.
Regulatory and procedural ehanges subsequent to
the date of publicatlon should be checked for thelr
effect on the applicable item.

1. By which three methods is neronautical
information concerning the National Airspace
disseminated ¢

1--The Airman’s Information Manual, Ad-

visory Circulars, and FSS Advisories.
2~—Aeronautical Charts, the Airman’s Infor-
mation Mannal, and Nationn]l NOTAMS,
3—Parts I1, IIT, and TV of the Airman’s
Information Manual.

4—F8S 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

Sample Test

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

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

4—Mauintenance records show a “return to
service” statement for the required in-
spections.

* *® * * * *

Over the past 6 months, the pilot utilized
all the aireraft listed in the following logbook
excerpts for the furtherance of business. The
pilot holds & 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 rotoreraft. The pilot’s Second-Class Medi-
cal Certificate was issued on March 26, lest
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-
boolk.

last 12 calendar months, " * * . * *
Afr- Reg. Cat. Na. No.
Date craft Number Class rIc BIC Day Night Instr., Appr. Inds,
10/18 TWINN N22Y AMEL q N 1 day
10/21 TWINN  N22Y AMEL 10 1.0 1 day
11/1 UNIE N10IN ASEL 2.4 24 18 4 4 day
11/7 TWINN N22Y AMEL Db 19 5 1.0 1 day
8 night
11717 WHAP  N30P RH 1.2 12 1.0 1 1 day
12/3 WHAP  N3OP RH 20 2.0 14 3 8 day
12/6 TWINN N22Y AMEL 14 14 8 day
12/10 WHAP  N3oP RH R h:] 08 1 2 day
12/21 UNIE N10IN ASREL 12 21 12 2 2 night
1/2 TWINN N22Y AMEL 1.7 1.0 T 1.0 1 2 day
2 night
i/6 WHAP NS0P RH 4 4 1 day
1/14 UNIE N101N ASEL 2.8 16 1.2 8 day
1 night
1/19 TWINN N22Y AMEL 11 B 11 b5 1.0 2 2 day
1 night
3/16 WHAP  N3oP RH b b 5 day
3/22 WHAP  N30P RH 8 8 3 day
3/26 TWINN N22Y AMEL - 17 1.7 b 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—1t 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,

4Tt expires at the end of August, this year.

4, In which aireraft, if any, is the pilot cur-
rent to ecarry passengers?

Day Night
1—TWINN only None
2—TWINN only TWINN only
3—TWINN and WIIAP None

only
4—TWINN, UNIE, and TWINN only
WHAP

5. In which gireraft, if any, is the pilot cur-
rent. to fly IFR?

1—None.

2—TWINN only.

3—TWINN and UNIE only.

4+—TWINN, UNIE, and WHAP.

6. Can a pilot overcome vertigo?

1—No, & 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 o 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—cast when accelerating on a north head-
ing.
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8. Which altitude or flight.level is indicated
by the altimeter?

1—8,000 feet
2—FL 180
31,800 feet
4-FL 280

9. Why is an encounter with wake turbu-
lenee 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 eontrol is usually more
disastrous near the ground. .
4—The ground deflects vortices back into the
air with unpredictable results,

10, If ATC 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
ATC of the deviation.

3-—should accept the clearance but net
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 SID or STAR on an
IFR flight?

1-—A SID may be issued without request,
but a STAR will be issued only by pilot
request.

2—The pilot should be prepared for and
should accept a SID or STAR to sim-
plify the task of copying the clearance.

3—A SID or STAR is a0t required and will
not be issued unless the pilot requests one.

4—The pilot should accept a SID or STAR
in the clearance to avoid delays en route.



12, An airport.has no authorized instrument
approach. It may be listed as an alternate on
an IFR 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 MEA, an

approach, and a landing under basic
VFR.

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 DME arc and have been
cleared for an ILS 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?

i—AtM approsches must be made by radar
vectors to the final approach fix,

2—Radar vectoring ix available but ASR
and PAR approaches are nef available,

3—Radar vectoring and ASR approaches are
available.

4—Radar vectoring, ASR, and PAR ap-
proaches are available,

15. The rate of descent required to remain
on the glide path during an ILS 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 g significant difference between
an SDF approach and an ILS approach?

1—The SDF course is usually wider and off-
set from the runway centerline.

2—The SDF utilizes bone markers instead
of fan markers for range information,

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

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

L L . " ® *

Use the RMI illustrations shown below for test
items 17 and 18,

17. Which RMI depicts an accurate VOR
equipment check on the VOT?¢

1—A

2—B

—C

4D

18. What is the magnetic bearing to the sta-
tion as indicated by the RMI in illustration
“I)”?

1—135°

2—180°

3—315¢°

4—360°

- *
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19. Above which eabin pressure altitude must
each oceupant of an unpressurized aireraft be
provided supplemental oxygen?

1—10,000 feet

2—12,500 feet.

3—14,500 fect

415,000 feet

20. How much weight must be placed at
point “X” to balance the plank on the fulerum?

(See illustration below.)

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.

1— 10 pounds 2—Chinook wind.
2—100 pounds ) .
3— 60 pounds 3—Temperature inversion.
4—600 pounds 4—Katabatic wind.
* * * * *
50" _I- 40"
1001bs X Ibs
- 60" 60" P
PLANK 100 Ibs.
10
FULCRUM
* * ] » ]
21. What is the maximum moment/100 25, What is the major motivating force for

allowed at takeoff gross weight (3,300 lbs.) for
this airplane so that the moment will still be
within limits after o 380-pound fuel burn?
(Use tables on page 17.)

1—2,494
92,583
392787
49795

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

1—During takeoff.

2-1In a stall,

3—During & steep turn.

4—1In high speed level flight.

18

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—Adinbatic cooling.

2—Condensation, dew, or frost,

3—Sublimation or evaporation.

4—Melting or supersaturation.



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 2584
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 254% 2691
3170 2561 2699
3180 2572 2706
3180 2583 2714
3200 259% 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 2700 2795

L FUEL
LEADING EDGE TANKS
ARM 75
r_G_ALLONS WEIGHT | MOMENT/109

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
0 420 315
%5 450 338
80 480 360

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

WEIGHT CONDITION

3300 1b, {max. take-off or landing)

3000 b
2800 Ib or less

FORWARD CG LIMIT AFT CG LIMIT
82,1 84,7
T79.0 85.7
17,0 85.7

17
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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
8102 knots
4—140 knots

200

18

300 400 500
VELOCITY - KNOTS

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

1-—Induced drag increases with increasing
mirspeed.

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/I> MAX occurs at the airspeed that
gives the most total drag.



29, If icing copditions exist, why is the ice 33. What is standard temperature at your
formed in unstable air usually more serious  cruising altitude?
than ice formed in stable air? 1—+7°C.

1—Unstable air is able te hold more mois-
ture,

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

8—The larger drops of water in unstable air
usually form hard clear ice,

4—Turbulence couses 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 2 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—ecirrus, 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.

x * * L * L
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
283002  3139-08
* * * * L] ]

19

2—+4°C.
3——8°C.
4—-T7°C,

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

1—10.250 feet

2.~10,500 feet

3—11,600 feet

412,000 feet

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

1—10,800 fect

2—11,100 feet

3—11,500 feet

411,800 feet

36. A portion of your IFR flight as depicted
on the chart is described on the flight plan as
“ .. 8YO direct HBR direct LAW direct
DUC. . . .” Which stations are compulsory
reporting points?

1—HBR only.

2-~5YO and HBR only.

3—SYO, HBR, and DUC only.

4—SYO, HBR, LAW, and DUC.

37, What is the highest IFR altitude that
ATC could assign on V141¢

1—10,000 feet

2—14,500 feet

3—17,000 feet

4—18,000 feet

38. What is the lowest IFR cruising altitude
on V14 for the entire segment from HBR to
MINCO Intersection?

13,100 feet

23,800 feet

3—4,000 feet

4—5,000 feet






39, Which RMI indication should you re-
ceive when you are in position to change course
at the corner of Restricted Aren R-5601A be-
tween HBR and LAW? (VOR-1 is tuned to
HBR, and VOR~2 is tuned to LAW,)

1—A

2—B

3—C

4D

21

40. What is the calibrated airspeed from
SYO to HBR if the groundspeed is 190 knots?
(Use 10°E, Variation.)

1—130 knots

2—155 knots

3—200 knots

4—225 knots



Item Answer

2 AIM Part 1.

1

Analysis of Answers to Sample -Test Items

Analysis
Aeronautical informa-
tion concerning the National Airspace
System is disseminated by three
methods—Aeronautical Charts, Air-
man’s Information Manual, and
National NOTAMS. The primary
method is Aeronautical Charts,

FAR 91.169. The Airworthiness Cer-
tificate is valid only if the “return to
service” statement accompanies the
inspection report in the logbooks. If
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.

FAR 61.23. Any of the Medical Cer-
tificates expires on the last day of the
24th month after it was issned for op-
erations requiring & Private Pilot
Certificate. Flying for the further-
ance of a business is a privilege of
the Private Pilot Certificate.

FAR 6157, The pilot needs three
takeoffs and landings within the last
90 doys in the same category and class
aircraft for day or night, with the
night landings being to a full stop.
At least three day landings have been
accomplished in each aireraft, As-
suming the night landings were to a
full stop, the pilot qualifies for night
in the TWINN only. It should be
remembered that night landings may
be used in eomputing day recency of
experience; however, day landings
may not be used in computing night
recency of experience.

FAR 61.57. The pilot has over 6
hours of instrument flight time in the
last 6 months, including at least 3

22

Item Answer

1,000°s of feet

10

11

Analysis

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

ATIM Part 1 and AC 61-27B, the In-
strument Flying Handbook, Chapter
II. Relying on the sense of sight is
the only recommended method of over-
coming or preventing vertigo.

AC 61-27B, Chapter IV includes &
discussion of magnetic compass errors,
AC 61-27B, Instrument Flying Hand-
book, Chapter IV.

100's of feet

AIM Part 1 and Advisory Circular,
AC 90-23D.

AIM Part 1, Chapter 4. “If ATC
issues a clearance that would cause n
pilot to deviate from a rule or regu-
lution or, in the pilot’s opinion, would
place the aircraft in jeopardy, IT IS
THE PILOT’S RESPONSIBILITY
TO REQUEST AN AMENDED
CLEARANCE.”

AIM Part 1, Chapter 4. SIDs and
STARs may be issued at the discre-
tion of ATC. 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 SID or STAR, “NO SID” ar “NO
STAR" should be entered in the re-
marks section of the flight plan.

10,800's of feet
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1 FAR 91.R3 states that if no instru-

12

13
14

15

16
17

18

19
20

Analysis

ment approach procedure has heen
published in Part 87 for that airport
(alternate), the ceiling and visibility
must allow descent from the MEA,
approach, and landing, under basic
VFR,

Advisory Circular, AC 90-62.

Advisory Cireular, AC 90-1A, para-
graph 3.2.(2) (d). “RADAR VEC-
TORING” means radar vectoring is
available but radar instrument ap-
proach procedures are not available.”

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

ATIM Part 1, Chapter 2.

The indication of the VOR-1 needle
in illustration “C” is 180°/TQO and
360°/FROM. The magnetic heading
of the aircraft is 045°, but this does
not influence the VOR signal. Re-
member that the RMI needle always
points toward the station and the tail
of the needle indicates the radial. Note
that the single-bar needle (#1) is
indicating VOR and the double-bar
needle (#2) is indicating ADF.

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

FAR 91.32.

The moment on the left side of the
fulerum is 4,000 inch pounds (40 x
100 Ibs.). The weight of the plank
is 100 pounds and its CG is 10 inches

Item Answer

21

28

23

24

25

4

3

1

Analysis

to the right of the fulerum; therefore,

the known moment on the right side”
of the fulerum is 1,000 inch pounds

{10’ x 100 lbs,). To balance on the

fulerum, 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.

After a 390 pound fuel burn, the air-
plane should weigh 2,910 pounds. The
maximum moment/100 for 2910
pounds is 2494, Add the moment/100
for the 300 pounds of fue] (283) 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.

AC 9123, The Pilot’s Weight and
Belance Handbook, Chapter 1.

AC 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.

AC 00-8A, Aviation Weather, Chapter
2. Temperature in the troposphere
normally decreases at the normal
lapse rate (314° 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,”

AC 00-8A, Aviation Weather, Chapter
2. The earth rotates daily about its
axis and revolves yearly around the
sun with a tilted axis, The uneven
henting of the earth’s surface cnuses
temperature changes, which in turn
cause pressure changes, winds, and
changes in the state of moisture.



Item Answer
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27

28

20

Analysis

3 ACO00-6A, Aviation Weather, Chapter

5. Both evaporation and sublimntion
add moisture to the air. KEvapora-
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.

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 T0%.
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.

Alternate 1—Incorrect ; induced drag
decreases with increasing sirspeed.

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 MAX
occurs at the airspeed that gives the
least total drag.

8 AC00-6A, Aviation Weather, Chapter

10. Larger drops of supercooled
water freeze slowly and flow back
over the surface of the sirplane. Air
bubbles are eliminated and hard clear
ice forms. This form of structural ice
is the most gerious of the various
forms of ice because it adheres so

%

Ttem Ansiwer

30

31

32

33

34

35

Analyais

firmly to the aiveraft and is very Jifli-
cult to remove.

AC 00-8A, Aviation Weather, Chapter
12, Stratus clouds are layered and
exist only in stable conditions,

AC00-6A, Aviation Weather, Chapter
7. Clouds are divided into families
according to height range: high clouds
—16,500 to 45,000 feet ; middle clowds
~8,500 to 16,500 feet; low clonds —
surface to 6,500 feet; and clouds with
extensive vertical development such as
cumulonimbus.

AC 00-6A, Aviation Weather, Chapter
B. Read the section on frontal wave
on page 869,

The standard temperature at 11,000
feet can be determined by applying
the standard lapse rate (2° C. pev
1,000 feet), Standard temperature at
sea level is +14° C. Using the stand-
ard lapse rate, the temperature nt
11,000 feet under standard conditions
is 22° C. less than +15° C.or —7° C,
An geronautical computer can also be
used. Set up 11,000 in the “DEN-
SITY ALTITUDE” window and
read standard temperature opposite
11,000 feet pressure altitude in the
HAIRSPEED AND DENSITY AL-
TITUDE COMPUTATIONS” win-
dow, When the density altitude and
pressure altitude are the same, stand-
ard conditions exist.

Using the “ATRSPEED AND DEN-
SITY ALTITUDE COMPUTA-
TIONS” window of an aeronautical
computer, align pressure altitude
(11,500 feet) with the temperature at
the 11,000-foot cruising altitude
(—86° C.). Read 11,600 feet in the
DENSITY ALTITUDE” window, A
density altitude chart can also be used.

Using the “ALTITUDE COM-
PUTATIONS"” window of an aero-
nautical computer, align pressure alti-
tude (11,500 fest) with temperature
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at cruising altitude (—6° (1), Op-
posite calibrated altitude (11,000 feet
cruising altitude in this case) on the
inside scale, read true altitude {ap-
proximniely 13,100 feet) on the out-
side scale,

ATM, Part 1, Chapter 4. TUnder
DIRECT FLIGHTS, ATM states that
all radio fixes used to define the route
of flight automatically become com-
pulsory reporting points.  Although
LAW and DIIC are not designated
compulsory reporting points on the
chart, they become so since they de-
seribe the route of a direct flight.
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 Adrways if the altim-
pter setting is 2092 or higher,

The lowest 1FR ervising altitude is
the highest thonsand-foot level above
the highest MIEA (3,800 feet), The
odd or even thousand-foot level is a
regulation for uncontrolled airspace

only.

25

Ttem Answer
2 You are on the 124 Rudial of 11BN,

30

40

Analpsia

which is indicated by the tail of t(he
single-bar needle. The position Tor
course change is at the point where
the 124 Radial of IIBR intersects the
284 Radial of LAW. You have
reached that position when the tnil of
the double-bar needle indicates 284°
and the needle points toward the ve-
ciprocal, 104°,

The Magnetic Course from SYO to
HBR is 125°. Add 10° casterly varia-
tion for a True Course of 135°. Plot
the wind vector and complete the
wind triangle, Measure the length of
the airspeed vector (1535 knots TAS).
Align the temmperature (—6° () with
the pressure altitude (11,500 feet) in
the “ATRSPEED AND DENSITY
ALTITUDE  COMPUTATIONS"
window of the computer. Opposite
155 knots on the outside TAS seale,
the nzide CAS
scale.  Although this type problem is
nat practical frow the pilot's stand-
point, it is used Lo measnre the knowl-
edge level of an applicant,

read 130 knots on
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Instrument approach procedure charts—Kansas City, Mo.
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Frevge 11. Instrument approach procedure charts (Reno and Sacramento).



file:///SOOO

SAN FRANCISCO INTERNATIONAL AIRPORT

1)

U5 COANY AND QICHITIC BnVEY

SAN FRANCISCO INTERNATIONAL AIRPORT
SAN FPRANCISCO, CALIF,

INST APCH PRO (FAA

INST APCH PRO_(FAA} U3, COMT MHD ORCOETC IWANEY SAN FRANCISCO, CALIF,
HANCGSCO LOCALITER 109.8 SAN FRANCISCO TOWER TOWER
gt 1Y wsro sz | 108 asse | O ittt I e v nad IO A P
1118 3303 - ‘GUDE SLOPE 132.8 cacumo coumae, 1218 [AVAS 13543 e Secter | 1193 ! il AROEND CONTAD, 111§ Aval
K. AU INTTT on rese ATS 1116 1815 2024
ww‘h missed sporoach OAKLAND RADID . m
m ?:"u“'ns t YOR - 1188 OAR TR ; "‘0'8 gl
: & miten West nl ﬂlmﬂ. s 5ieco 2500 to LOW 3 25NM
Y Y. S 1118 570 2t 9.4 Miles 173* departures mu
1500% 2 :Illsmd Sen Frencism ——YOR
1ee 2800 : eIl radar - | OAKLAND RADIO
) ® 1168 OA% e
vi 1834
‘ wao (rll.un
’ 11.1 Wlles 247° 2191+ & H:
1 N S . » )é,.-ptcoro NGy, o£cOW0
e CAUTION: Exscuta mia
A NS whth bt climb o Radial 281 dus £ 1700 (Finalh 7,
1ee ca ¥ s Sarvain approximetely niom <,
1098” . By Weat of 111 Milea 247*
. Kran “r. 8 4 N simoit. 2500 L LOM—A a7 -
- N 2036A D, 8.1 Mils 191* Asiop P
¥; J oA fadial / &
#2001 raquired for take-off on cunwys 19L/4, * Je I 1898 .?;".:'_/ e d;-‘/o'a
‘nm m&'"go“sm“sm:a'mmu" 0&; I MIN ALT w AT48 P
e Biie o thoetred roort ; il 3000 z5nm * 2028
- 379
lg\! 2400 faet. Descont below rp3s VOR
13 foot MA urisss ALS ¥ i iwooosmc BAD 35
YR 2400 for suthorized ruswey i i osimR=y 3
rann N : I
108 Mike 349* ] 1 1700 (FinsD trom i
2 e Low—" | LA gt 244 2930 .,
T a— (55 L T 3T T
sy £RSEECURE Tuan NOT ATICRZED wsseD ArpRoACH oM PROGEDURE TURN NOT AUTHORIZED
MISSED APPROACH lished In the LOM hoiding pettern 3.,”:' CUMB 10 3000 ON SFO RADIAL Al mansuvering snd descant ghall ba accom.
CLIMB ON NORTHWEST COURSE l’mmd ona-minute u.m".’&‘ " 287 WITHIN 15 MILES, if not contact plishad In the LOM holding pattern, 281 in.
OF SFO IL8 LOCALIZER TO 3000 aitituds 2500, D pa! -y w'n'oou » suthorized minimums cvar VOR. bound, one -minute pstiern, left turns, minimum
WITHIN 15 MILES, if not contact intarcept ghide .m'“'“m_- ety sititude 2 500. Descent to £ 700 suthorized to
suthorized minimuma within 5.7 bound on final o i v COYOTE iNV crony LOM whan lished on final approsch
milss after passing LOM. B3 g e A ceun; alr;l:cu;-g' -
? 2500 \ 28 , B == E——— 2500
L "
40 distance OM to Rwy 281, 280°5.3miley 400 00 2 +§ 1700 YOR wnd ADF equipment requirsd
2'4.2° Interception altitude § 700 X tot this procedure
e RSN ie————3.2 Wil 3 M35 Mi-—=]
MINIA FIELD REV 11 R MINIMAA Fif1D ELEV 1]
#35 bnoh or less | Qrver 43 beety ] 83 knots ar loss | Over 85 knots | Ovar é8 kaoe | ,,
g bt ortoe | Qo8 e | Bver S wwa % Tenporion | 2engerten | Oveed  ve
I e&ar DAV DAY ” - PAY AV DAY
S won Y
(L1 “’ ¥, 139 25
-} 1 1 1 2 o o v ;m;l m""s‘a‘n&‘:'l.;" an nrmi..#m 'Iuvn US| Ak of remman
A rmuruw' 00
TR e s it B T e
tmumqu-um-uo:n:’nm Wmnmm- ' X » with opacative -m
ALE. excepd for d-anginge ot
gmanmmmmm Hot Anthonzed. TACUITY TO ARODROME: 400 fost
AFE N aniaps on Ry 1
29 10 10 3 O 7800 tond avarsiie ke
! wheofh os Aoeay 1L
NCISCO, CALIF. AL-375-VOR RWYS 28LAR ITITN - 1222 SAN FRARCISCO, CALIF.

NA! AIRPORT

N - SAN F!
SAN FRANCISCO INTERNATIO

Frause 12. Inatrument approach procedure charts (8

an Francisco).

SAN FRANCISCO INTERNATIONAL AIRPORT

y 9


http://nUMC.SCO.CAUF
http://MILES.il

1 O -88 (Face p, 24) Na, 1

L
A!o Sirs \

Fiouge 9. Low-altitude enroute chari,

RIS L ELLWO
AT

£



RENO MUNI SID’s

Ovesiags Enroute Chart Nr L7, L5, L-2 & .1
COMMUNICATIONS FREQUENCIES

@ OAQAND CENTER--)1ZBE8 1275 MY 255
RENO MUNI

GND CON—1219 3436

TwWR--1183 2573

. SPARKS $IX DEPARTURE
Climb clear of clouds within ¥ miles of Rees Alrport to cross
the m;nport 7: or abgy& iu‘,' Thence via Reme (LS hulg
north course/a course ees magnetic to Sparks Ri
Cross Sparka RBn at or above 8500, Thence via (transition) or
(assigned route).
Nizea Trazsitien - Via 8 degrees magnetic from Sparic
RBn to intercept Vits.
Pyramid Transition - Via Res8 ILS lscallzer north course/a
gputrs'al 'I;z degreas magnetic from Spacks REn to inter-
fleso Transition - Via Rens 3 radial to Ress.
Yordl Transition - Via Lake Tshes 020 radial to intercept
(VSN/V200/¥8). This transition requires hold north of
$parks RBn on the ELS lecalizer course/a course of 18
degress magnetic to the Sparks RBn right turns untd
za'c'hmg {minimurn %08 to VEN/VIR, minimum 15500

NOTE: This SID requires a ceiling of at least 1000,
visibility 2 miles and a minimurn climb rate of 280 per
mile ta 9000’

Climb betow 6600" not authorized south of tha Reno
VORTAC 230 radial and east of the back course of the
Renc ILS due to high terrain southeast of the airport.

WASHOE FIVE DEPARTURE
Climb ctear of clouds within 3 miles of Ress Akpert to cross
the airport at or above €. Thence via a 162 magnetic
bearing from fiass RBn to Washes Intersection. Cross Wathm
Intersection at or above 168, Thence via (transition) or
(assigned route). ]
Lake Takes Tramsitisn - Hotd sosth of Washes Intersection
on the Rese 180 radial right turns until reaching (min-
mum 12.000). Thence proceed inbound via Lake Tale
089 radial to intercept (VI/VI1L/VIU/YE).
Wabstka Transitien - Via heading OIS to intercept Vi85
NOTE: This SID requires a ceiling of at ieast 2500°,
visibility 2 miles and 3 minimum climb rate of 225’ per
mile to 10,000

CARSON CITY FOUR DEPARTURE
Climb clear of clouds-within 3 miles of Ress Algert to cross
the airport at or abave 8488°. Thence via Ress ILS lacaloer
south course to Withes (ntersection. Cross Wiashes Inter-
section at or above 1080F. Thence via {transition) or (as-
signed route). .
taks Tahes Transitien - Hold seeth of Washes Intersection
on the Reae 189 radial right turns until reaching {min-
imum 12.508). Thence proceed inbound via Lake Tabes

YISTA FIYE DEPARTURE
Climb clear of clouds within 3 miles of Rexs Alrpeft to cross
the airport at or above S40F. Thence via Rens 238 radial o
Rem. Thence via (transition) or (assigned routs).

Hszes Transiien - Via Rese K% end Hazen 287 redials to

Kazem.
Steamboat Trazsition - Hold serthaast of Reno on the (3¢
radial right turns until reaching 10,500°. Thence via Rem

088 radial to intercept (VIL/V1 11/VAM/VS). . 190 racial to intercept VAW, Cross Sisambeat intersection
Wakatka Transiien - Via heading 085 to intercept VIS, %t@ at {minimum 12,0007.

NGTE: This SID requires a ceiling of at teast 1000 CHURCHILL Yoriagies Transition - Via Rens 117 radial to intercept Y105,
iy D iilen B s M et e of 330 por b 3 NOTE: This SID requires a calling of at least 20007,

visibility 2 miles and B minimum climb rate of 200" per
mile to 9Q00".

Climb below 6600" not authorized south of the Reno
VORTAC 230 radial and east of the back courseofthe
Reno ILS due to high terrain southeastof the airport.

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.

!
|
M |32
et &
LAKE TAHOE li=%
LA 132 | =
cCan 79
S
,;.%;
L S

vs.s'w:N}@

—_— o o R ae_ i3 BYTTUEL




786-745 O - 85 (Face p. 30) No.1

L N RTT T T]
s

Figure 10.—Low-altitude enroute chart.
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