
 

TEST PREP
2014

Instrument Rating

+	 Organized by subject for 
efficient and logical study

+	 Free online updates and free 
email subscription service to 
keep you informed of changes 

+	 Includes the official FAA 
Computer Testing Supplement

+	 Answers, explanations, and 
references for further study 
included for each question

+	 Preparation for each 
Instrument Rating, Instrument 
Flight Instructor (CFII), 
Instrument Ground Instructor, 
and Foreign Pilot Knowledge 
Exams: airplane and helicopter

+	 Plus…practice tests, test 
authorization, tips and 
instructions for taking your 
official FAA Knowledge Exam

STUDY&PREPARE
Pass your test and know 
what is essential to become a 
safe, competent pilot—from 
the most trusted source in 
aviation training

A
SA

-TP-I-14
2014 TEST PREP	

Instrum
ent Rating

ASA



ii    ASA    Instrument Rating Test Prep

Instrument Rating Test Prep
2014 Edition

Aviation Supplies & Academics, Inc.
7005 132nd Place SE
Newcastle, Washington 98059-3153
425.235.1500
www.asa2fly.com

© 2013 Aviation Supplies & Academics, Inc.

FAA Questions herein are from United States govern-
ment sources and contain current information as of:
June 2013
	 None of the material in this publication supersedes 
any documents, procedures or regulations issued by the 
Federal Aviation Administration.
	 ASA assumes no responsibility for any errors or 
omissions. Neither is any liability assumed for damages 
resulting from the use of the information contained 
herein.

Important: This Test Prep should be sold with and used 
in conjunction with Computer Testing Supplement for 
Instrument Rating (FAA-CT-8080-3E).
	 ASA reprints the FAA test figures and legends 
contained within this government document, and it is 
also sold separately and available from aviation retailers 
nationwide. Order #ASA-CT-8080-3E.

ASA-TP-I-14-PD
PDF eBook ISBN  978-1-56027-981-5
Print Book ISBN  978-1-56027-980-8

About the Contributors

Charles L. Robertson
Associate Professor, UND Aerospace

University of North Dakota

Charles Robertson as flight instructor, associate professor 
and manager of training at UND Aerospace, contributes 
a vital and substantial combination of pilot and educator 
to ASA’s reviewing team. After graduating with education 
degrees from Florida State University in 1967, and Ball 
State University in 1975, he began his twenty-year career 
in the United States Air Force as Chief of avionics branch, 
58th Military Airlift Squadron, and went on to flight instruc-
tion, training for aircraft systems, and airport managing, 
while gaining many thousands of hours flying international 
passenger and cargo, aerial refueling and airlift mis-
sions. As Division Chief in 1988, Robertson directed the 
USAF Strategic Air Command’s “Alpha Alert Force” and 
coordinated its daily flight training operations. He holds 
the CFI Airplane Land, Multi-Engine, Single-Engine and 
Instrument, the ATP Airplane Land and Multi-Engine, 
Commercial Pilot, Advanced and Instrument Ground 
Instructor licenses.

Jackie Spanitz
Director of Curriculum Development

Aviation Supplies & Academics, Inc.

Jackie Spanitz earned a bachelor of science degree 
with Western Michigan University (WMU), in Aviation 
Technology and Operations — Pilot option. In her masters 
program at Embry-Riddle Aeronautical University, she 
earned a degree in Aeronautical Science, specializing in 
Management. As Director of Curriculum Development for 
ASA, Jackie oversees new and existing product devel-
opment, ranging from textbooks and flight computers 
to flight simulation software products, and integration 
of these products into new and existing curricula. She 
provides technical support, research for product develop-
ment, and project management. Jackie holds pilot and 
instructor certificates and is the author of Guide to the 
Flight Review, Private Pilot Syllabus, Instrument Rating 
Syllabus, and Commercial Pilot Syllabus. Jackie is the 
technical editor for ASA’s Test Prep series.

About ASA: Aviation Supplies & Academics, Inc. (ASA) 
is an industry leader in the development and sale of avia-
tion supplies and publications for pilots, flight instructors, 
flight engineers, air traffic controllers, flight attendants, 
and aviation maintenance technicians. We manufacture 
and publish more than 300 products for the aviation 
industry. Aviators are invited to call 1-800-ASA-2-FLY for 
a free copy of our catalog. Visit ASA on the web: 

	 www.asa2fly.com

Stay informed of aviation  
industry happenings

Website  www.asa2fly.com
Updates  www.asa2fly.com/testupdate

Twitter  www.twitter.com/asa2fly
Facebook  www.facebook.com/asa2fly

http://www.asa2fly.com
http://www.asa2fly.com/testupdate
http://www.twitter.com/asa2fly
http://www.facebook.com/asa2fly


Instrument Rating Test Prep    ASA    iii    

Contents

Instructions
Preface........................................................................v
Updates and Practice Tests........................................vi
Description of the Tests.............................................vii

Knowledge Test Eligibility Requirements............... viii
Process for Taking a Knowledge Test.................... viii
Use of Test Aids and Materials...............................xii
Retesting Procedures............................................ xiii
Cheating or Other Unauthorized Conduct............. xiii

Eligibility Requirements  
for the Instrument Rating...................................xiv

Knowledge Exam References...................................xv
ASA Test Prep Layout...............................................xvi

Chapter 1	 Weather
The Earth’s Atmosphere........................................ 1 – 3
High Altitude Weather............................................ 1 – 4
Temperature.......................................................... 1 – 4
Wind...................................................................... 1 – 6
Moisture and Precipitation..................................... 1 – 7
Stable and Unstable Air......................................... 1 – 9
Clouds................................................................. 1 – 11
Common IMC Producers..................................... 1 – 12
Air Masses and Fronts......................................... 1 – 14
Turbulence........................................................... 1 – 16
Thunderstorms.................................................... 1 – 17
Microbursts.......................................................... 1 – 20
Icing..................................................................... 1 – 21

Structural and Induction Icing........................... 1 – 21
Hazards of Structural Icing............................... 1 – 22
Frost and Snow................................................ 1 – 22
Deice and Anti-Ice............................................ 1 – 22

Wind Shear.......................................................... 1 – 28

Chapter 2	 Weather Services
Aviation Routine Weather Report (METAR)........... 2 – 3
Terminal Aerodrome Forecast (TAF)..................... 2 – 5
Aviation Area Forecast (FA)................................... 2 – 6
Pilot Reports (UA) and Radar................................ 2 – 7
Winds and Temperatures Aloft Forecast (FB)........ 2 – 9
Inflight Weather Advisories (WA, WS, WST)....... 2 – 12
Enroute Flight Advisory Service (EFAS).............. 2 – 14
Convective Outlook (AC)..................................... 2 – 15
Surface Analysis Chart........................................ 2 – 16
Weather Depiction Chart..................................... 2 – 17
Radar Summary Chart........................................ 2 – 18
Constant Pressure Chart..................................... 2 – 22
Significant Weather Prognostics.......................... 2 – 23

Chapter 3	 Flight Instruments
Airspeeds............................................................... 3 – 3
Altitudes................................................................. 3 – 6
Altimeter Settings.................................................. 3 – 9
Vertical Speed Indicator...................................... 3 – 12
Attitude Indicator.................................................. 3 – 13
Turn Coordinator.................................................. 3 – 16
Heading Indicator................................................ 3 – 25
Magnetic Compass.............................................. 3 – 26
Slaved Gyro......................................................... 3 – 29
Instrument Errors................................................. 3 – 30
Fundamental Skills.............................................. 3 – 34
Attitude Instrument Flying.................................... 3 – 36
Unusual Attitude Recoveries............................... 3 – 45



iv    ASA    Instrument Rating Test Prep

Chapter 4	 Navigation
NAVAID Classes.................................................... 4 – 3
DME....................................................................... 4 – 4
VOR....................................................................... 4 – 7
HSI  ..................................................................... 4 – 18
ADF..................................................................... 4 – 24
RMI  .................................................................... 4 – 29
RNAV................................................................... 4 – 33
ILS  ..................................................................... 4 – 34
GPS..................................................................... 4 – 39

Chapter 5	 Regulations and Procedures
Requirements for Instrument Rating...................... 5 – 3
Instrument Currency Requirements...................... 5 – 6
Equipment Requirements.................................... 5 – 10
Inspection Requirements..................................... 5 – 16
Oxygen Requirements......................................... 5 – 17
Logbook Requirements....................................... 5 – 19
Preflight Requirements........................................ 5 – 20
Airspace............................................................... 5 – 21
Cloud Clearance and Visibility Requirements...... 5 – 25
Aircraft Accident/Incident Reporting 

and NOTAMs................................................ 5 – 28
Spatial Disorientation.......................................... 5 – 30
Optical Illusions................................................... 5 – 32
Cockpit Lighting and Scanning............................ 5 – 34
Altitude and Course Requirements...................... 5 – 35
Communication Reports...................................... 5 – 37
Lost Communication Requirements.................... 5 – 40

Chapter 6	 Departure
Flight Plan Requirements...................................... 6 – 3
Clearance Requirements..................................... 6 – 19
ATC Clearance/Separations............................... 6 – 20
Departure Procedures (DPs)............................... 6 – 24
Services Available to Pilots.................................. 6 – 28
Pilot/Controller Roles and Responsibilities.......... 6 – 31
Airport Lighting, Signs and Marking Aids............ 6 – 32
VFR-On-Top........................................................ 6 – 40

Chapter 7	 En Route
Instrument Altitudes............................................... 7 – 3
Enroute Low Altitude Chart................................... 7 – 5
Holding................................................................ 7 – 12
Estimated Time Enroute (ETE)............................ 7 – 22
Fuel Consumption............................................... 7 – 28

Chapter 8	 Arrival and Approach
STARs.................................................................... 8 – 3
Communications During Arrival............................. 8 – 5
Instrument Approach Terms and Abbreviations..... 8 – 8
Instrument Approach Procedures Chart (IAP)..... 8 – 12
Radar Approaches............................................... 8 – 32
Visual and Contact Approaches.......................... 8 – 33
Timed Approaches from Holding......................... 8 – 35
Missed Approach................................................. 8 – 37
RVR..................................................................... 8 – 38
Inoperative Components..................................... 8 – 39
Hazards on Approach.......................................... 8 – 42
Closing the Flight Plan......................................... 8 – 44

Cross References
A:  Question Number and Page Number..............A – 1

B:  Learning Statement Code and 
Question Number........................................B – 1



xvi    ASA    Instrument Rating Test Prep

ASA Test Prep Layout
The sample FAA questions have been sorted into chapters according to subject matter. Within 
each chapter, the questions have been further classified and all similar questions grouped together with 
a concise discussion of the material covered in each group. This discussion material of “Chapter text” 
is printed in a larger font and spans the entire width of the page. Immediately following the sample FAA 
Question is ASA’s Explanation in italics. The last line of the Explanation contains the Learning Statement 
Code and further reference (if applicable). See the EXAMPLE below.

	 Figures referenced by the Chapter text only are numbered with the appropriate chapter number, 
i.e., “Figure 1-1” is Chapter 1’s first chapter-text figure.

	 Some Questions refer to Figures or Legends immediately following the question number, i.e., 
“4201. (Refer to Figure 14.).” These are FAA Figures and Legends which can be found in the separate 
booklet: Computer Testing Supplement (CT-8080-XX). This supplement is bundled with the Test Prep 
and is the exact material you will have access to when you take your computerized test. We provide it 
separately, so you will become accustomed to referring to the FAA Figures and Legends as you would 
during the test.

	 Figures referenced by the Explanation and pertinent to the understanding of that particular ques-
tion are labeled by their corresponding Question number. For example: the caption “Questions 4245 and 
4248” means the figure accompanies the Explanations for both Question 4245 and 4248.

	 Answers to each question are found at the bottom of each page.

Note: The FAA does not identify which questions are on the different ratings’ tests. Unless the wording of a question is pertinent to only one 
rating category, it may be found on any of the tests.

ALL = All aircraft AIR = Airplane RTC = Rotorcraft (helicopter)

Four aerodynamic forces are considered to be basic because they act upon an aircraft during all flight 
maneuvers. There is the downward-acting force called WEIGHT which must be overcome by the 
upward-acting force called LIFT, and there is the rearward-acting force called DRAG, which must be 
overcome by the forward-acting force called THRUST.

ALL, AIR, RTC

4201. (Refer to Figure 14.) The four forces acting on an 
airplane in flight are

A— lift, weight, thrust, and drag.
B— lift, weight, gravity, and thrust.
C— lift, gravity, power, and friction.

Lift, weight, thrust, and drag are the four basic
aerodynamic forces acting on an aircraft in flight.
(PLT235) — FAA-H-8083-25
Answer (B) is incorrect because the force of gravity is always the same
number and reacts with the airplane’s mass to produce a different
weight for almost every airplane. Answer (C) is incorrect because
weight is the final product of gravity, thrust is the final product of power,
and drag is the final product of friction. Power, gravity, and friction are
only parts of the aerodynamic forces of flight.

Chapter text

Category rating. This question may 
be found on tests for these ratings.

Question and answer choices

Explanation

Code line. FAA Learning Statement 
Code in parentheses, followed by 
references for further study.

Incorrect answer explanation. Reasons why 
answer choices are incorrect explained here.

EXAMPLE:

See separate book: Computerized 
Testing Supplement (CT-8080-XX)

*

*
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Chapter 1 Weather

Answers

The Earth’s Atmosphere
We classify the atmosphere into layers, or spheres, by characteristics exhibited in these layers. The 
troposphere is the layer from the surface to an average altitude of about 7 miles (37,000 feet). It is char-
acterized by an overall decrease of temperature with increasing altitude. The height of the troposphere 
varies with latitude and season. It slopes from about 20,000 feet over the poles to about 65,000 feet over 
the Equator; and it is higher in summer than in winter.

	 At the top of the troposphere is the tropopause, a very thin layer marking the boundary between the 
troposphere and the layer above. It is characterized by an abrupt change in temperature lapse rate.

	 Above the tropopause is the stratosphere. This layer is typified by relatively small changes in tem-
perature with height except for a warming trend near the top.

ALL
4097. A characteristic of the stratosphere is

A—	an overall decrease of temperature with an 
increase in altitude.

B—	a relatively even base altitude of approximately 
35,000 feet.

C—	relatively small changes in temperature with an 
increase in altitude.

Above the tropopause is the stratosphere. This layer 
is typified by relatively small changes in temperature 
with height except for a warming trend near the top. 
(PLT203) — AC 00-6A, page 2
Answer (A) is incorrect because temperature increases (not 
decreases) with an increase in altitude. Answer (B) is incorrect 
because the stratosphere fluctuates in altitude, as the base is higher 
at the equator compared to the poles.

ALL
4154. The average height of the troposphere in the 
middle latitudes is

A—	20,000 feet.
B—	25,000 feet.
C—	37,000 feet.

The height of the troposphere varies with latitude and 
seasons. It slopes from about 20,000 feet over the poles, 
to an average of 37,000 feet over the mid-latitudes, to 
about 65,000 feet over the Equator, and it is higher in 
summer than in winter. (PLT203) — AC 00-6A, page 2

ALL
4227. Which feature is associated with the tropopause?

A—	Absence of wind and turbulent conditions.
B—	Absolute upper limit of cloud formation.
C—	Abrupt change in temperature lapse rate.

Temperature over the tropical tropopause increases 
with height, but temperatures over the polar tropopause 
remain almost constant. An abrupt change in tempera-
ture lapse rate characterizes the tropopause. (PLT203) 
— AC 00-6A, page 136
Answer (A) is incorrect because the winds are usually very strong 
in the tropopause. Answer (B) is incorrect because clouds can form 
above the tropopause.

4097	 [C] 4154	 [C] 4227	 [C]
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Chapter 1 Weather

Answers

Temperature
The major source of all weather is the sun. Changes or variations of weather patterns are caused by 
the unequal heating of the Earth’s surface. In aviation, surface and aloft temperature is measured in 
degrees Celsius (°C).

	 Standard temperature is 15°C at sea level. To calculate International Standard Atmosphere (ISA), 
use the average lapse rate of 2°C per 1,000 feet.

High Altitude Weather
The jet stream is a river of high speed winds (50 knots or more) associated with the tropopause. The 
location of the jet stream changes seasonally. In the winter, the jet stream moves south and increases 
in velocity. During the summer, the jet stream moves north and slows.

ALL
4155. A jet stream is defined as wind of

A—	30 knots or greater.
B—	40 knots or greater.
C—	50 knots or greater.

A jetstream occurs in an area of intensified temperature 
gradients characteristic of the break in the tropopause. 
The concentrated winds, by arbitrary definition, must be 
50 knots or greater to classify as a jetstream. (PLT302) 
— AC 00-6A, page 136

ALL
4168. The strength and location of the jet stream is 
normally

A—	stronger and farther north in the winter.
B—	weaker and farther north in the summer.
C—	stronger and farther north in the summer.

In mid-latitudes, wind speed in the jetstream averages 
considerably stronger in winter than in summer. Also 
the jet shifts farther south in winter than in summer. 
(PLT302) — AC 00-6A, page 137

ALL
4096. The primary cause of all changes in the Earth’s 
weather is

A—	variation of solar energy received by the Earth’s 
regions.

B—	changes in air pressure over the Earth’s surface.
C—	movement of the air masses.

Every physical process of weather is accompanied by 
or is the result of a heat exchange. Differences in solar 
energy create temperature variations. These temperature 
variations create forces that drive the atmosphere in its 
endless motion. (PLT510) — AC 00-6A, page 7
Answer (B) is incorrect because changes in air pressure are due to 
temperature variations. Answer (C) is incorrect because movement 
of air masses is a result of varying temperatures and pressures.

ALL
4095. How much colder than standard temperature is 
the forecast temperature at 9,000 feet, as indicated in 
the following excerpt from the Winds and Temperature 
Aloft Forecast?

FT	 6000	 9000
	 0737-04	 1043-10

A—	3°C.
B—	10°C.
C—	7°C.

According to the winds and temperatures aloft forecast, 
the temperature is -10°C at 9,000 feet. Using the aver-
age lapse rate of 2°C per 1,000 feet, the temperature 
change from sea level to 9,000 feet is 18°C. Standard 
sea level temperature is 15°C. Subtract 18°C from 15°C 
to get -3°C. Compared to the winds and temperatures 
aloft forecast for 9,000 feet, the difference is 7°C (10 – 
3). (PLT492) — AC 00-45
Answer (A) is incorrect because 3°C is the standard temperature at 
9,000 feet, which is not what the question is asking for. Answer (B) is 
incorrect because 10°C is the given temperature at 9,000 feet, which 
is not what the question is asking for.

4155	 [C] 4168	 [B] 4096	 [A] 4095	 [C]
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Chapter 1 Weather

Answers

ALL
4113. If the air temperature is +8°C at an elevation of 
1,350 feet and a standard (average) temperature lapse 
rate exists, what will be the approximate freezing level?

A—	3,350 feet MSL.
B—	5,350 feet MSL.
C—	9,350 feet MSL.

Temperature normally decreases with increasing 
altitude throughout the troposphere. This decrease of 
temperature with altitude is defined as lapse rate. The 
average decrease of temperature (average lapse rate) 
in the troposphere is 2°C per 1,000 feet. An 8°C loss 
is necessary to reach 0°C, or freezing, in this situation. 
At 2°/1,000 feet the amount of altitude gain necessary 
would be:

1.	 8°C ÷ 2 = 4 or 4,000 ft

2.	 1,350	 ft MSL (altitude at +8°C)
	 + 4,000	 ft (altitude gain necessary to reach 0°C)
	 5,350	 ft MSL (approximate freezing level)

(PLT492) — AC 00-6A, page 9

ALL
4094. A common type of ground or surface based tem-
perature inversion is that which is produced by

A—	warm air being lifted rapidly aloft in the vicinity of 
mountainous terrain.

B—	the movement of colder air over warm air, or the 
movement of warm air under cold air.

C—	ground radiation on clear, cool nights when the 
wind is light.

An increase in temperature with altitude is defined as an 
inversion. An inversion often develops near the ground 
on clear, cool nights when wind is light. The ground 
radiates and cools much faster than the overlying air. 
Air in contact with the ground becomes cold while the 
temperature a few hundred feet above changes very 
little. Thus, temperature increases with height. (PLT301) 
— AC 00-6A, page 9
Answer (A) is incorrect because when warm air is lifted, an unstable 
situation occurs, and a temperature  inversion requires stable condi-
tions. Answer (B) is incorrect because warm air over cold air consti-
tutes an inversion (not cold air over warm air).

ALL
4112. The most frequent type of ground- or surface-
based temperature inversion is that produced by

A—	radiation on a clear, relatively still night.
B—	warm air being lifted rapidly aloft in the vicinity of 

mountainous terrain.
C—	the movement of colder air under warm air, or the 

movement of warm air over cold air.

An inversion often develops near the ground on clear, 
cool nights when wind is light. The ground radiates and 
cools much faster than the overlying air. Air in contact 
with the ground becomes cold while the temperature 
a few hundred feet above changes very little. Thus, 
temperature increases with height. (PLT301) — AC 
00-6A, page 9
Answer (B) is incorrect because it describes orographic lifting. 
Answer (C) is incorrect because it describes fronts.

ALL
4114. What feature is associated with a temperature 
inversion?

A—	A stable layer of air.
B—	An unstable layer of air.
C—	Air mass thunderstorms. 

A temperature inversion occurs when the temperature 
increases with altitude. A stable layer of air is character-
ized by warmer air lying above colder air. With an inver-
sion, the layer is stable and convection is suppressed. 
(PLT301) — AC 00-6A, page 52
Answer (B) is incorrect because unstable air is characterized by a 
decrease in temperature with an increase in altitude. Answer (C) 
is incorrect because air mass thunderstorms are characteristic of 
unstable conditions.

ALL
4125. A temperature inversion will normally form only

A—	in stable air.
B—	in unstable air.
C—	when a stratiform layer merges with a cumuliform 

mass.

If the temperature increases with altitude through a 
layer (an inversion), the layer is stable and convection is 
suppressed. Air may be unstable beneath the inversion. 
(PLT301) — AC 00-6A, page 9
Answer (B) is incorrect because unstable air has warmer air below 
colder air. Answer (C) is incorrect because when a stratiform layer 
merges with a cumuliform mass it is associated with a cold front 
occlusion.

4094	 [C] 4112	 [A] 4114	 [A] 4125	 [A]4113	 [B]
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Chapter 1 Weather

Answers

Wind
The rules in the Northern Hemisphere are:

	 1.	 Air circulates in a clockwise direction around a high pressure system.

	 2.	 Air circulates in a counterclockwise direction around a low pressure system.

	 3.	 The closer the isobars are together, the stronger the wind speed.

	 4.	 Due to surface friction (up to about 2,000 feet AGL), surface winds do not exactly parallel the isobars, 
but move outward from the center of the high toward lower pressure.

	 5.	 Coriolis force is at a right angle to wind direction and directly proportional to wind speed. The force 
deflects air to the right in the Northern Hemisphere.

ALL
4200. Which weather conditions should be expected 
beneath a low-level temperature inversion layer when 
the relative humidity is high?

A—	Smooth air and poor visibility due to fog, haze, or 
low clouds.

B—	Light wind shear and poor visibility due to haze 
and light rain.

C—	Turbulent air and poor visibility due to fog, low 
stratus-type clouds, and showery precipitation.

A ground-based inversion favors poor visibility by trap-
ping fog, smoke, and other restrictions into low levels of 
the atmosphere. Wind just above the inversion may be 
relatively strong. A wind shear zone develops between 
the calm and the stronger winds above. Eddies in the 
shear zone cause airspeed fluctuations as an aircraft 
climbs or descends through the inversion. (PLT301) — 
AC 00-6A, pages 10 and 88
Answer (B) is incorrect because wind shear may be expected within 
(not beneath) a low-level temperature inversion. Answer (C) is incor-
rect because inversions cause steady precipitation and create a 
stable layer of air, thus making it smooth (not turbulent).

Figure 1-1. Gradient and surface wind

ALL
4105. What causes surface winds to flow across the 
isobars at an angle rather than parallel to the isobars?

A—	Coriolis force.
B—	Surface friction.
C—	The greater density of the air at the surface.

Friction between the wind and the surface slows the wind. 
As frictional force slows the wind speed, Coriolis force 
decreases. However, friction does not affect pressure 
gradient force. Pressure gradient and Coriolis forces 
are no longer in balance. The stronger pressure gradi-
ent force turns the wind at an angle across the isobars 
toward lower pressure until the three forces balance. 
The angle of surface wind to isobars is about 10° over 
water, increasing with roughness of terrain. (PLT516) 
— AC 00-6A, page 30
Answer (A) is incorrect because as wind decreases, so does the 
Coriolis force. Answer (C) is incorrect because the density of the air 
has little effect on the relation to the winds and the isobars.

4105	 [B]4200	 [A]




