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Conventions and References

Preface
Sporty’s What You Should Know® Complete Flight Training DVD course for the Instrument Rating has been designed to 
completely prepare you for instrument flying.  This series is an effective tool in understanding instrument flying, and can 
be used as self-study for pilots working on their instrument rating or by previously rated pilots as a refresher course.

The subject matter is presented in a logical sequence that parallels the flight instruction you will be receiving.  This 
sequence is also the best way to prepare for the FAA computerized knowledge exam.  This book is not a substitute for 
the DVDs, but a supplement to help you completely prepare for your knowledge test, oral and practical exams, and to 
become a better pilot.

This study guide is arranged into two major sections.

The first section contains the Instrument Rating Practical Test Standards for Airplane with a DVD cross-reference.  This 
section is intended to be used as a review prior to your oral and practical exams.  It also may be used as a supplemental 
index to the DVDs.  It relates the various elements of the PTS to the appropriate Sporty’s DVD volumes and segments 
for further review.

The second section contains supplemental material that you should study after watching each DVD volume.  This 
information will support the subjects presented by the related DVDs and will provide reinforcing notes or may be used 
as a quick reference.  Some of these subsections have an additional group of illustrations applicable to the instructional 
material on that DVD and/or FAA test questions found on the DVD.  Please note, most of the approach charts have been 
taken directly from the FAA’s computer testing supplement.  Many charts are not in the current format but this is what 
you will see on the FAA test.  When the FAA updates their materials, Sporty’s Academy will update these charts in this 
book and in the questions found on the DVDs.  The material in the training portion of Sporty’s DVDs is up to date with 
current standards.

Most DVD video segments conclude with a set of optional interactive FAA test questions, answers, and explanations.  
Some of the questions refer to illustrations that are included on the DVDs.  The more complex illustrations are also 
reproduced in this book, after the notes for that volume.

There are also additional approach charts in this book that are not part of any test question, but are included to help you 
follow along with the VOR and NDB segments of Volume 3, and the GPS approaches in Volume 6.

This study guide is not intended to stand alone.  It is a part of the total training package supplied with Sporty’s What You 
Should Know Complete Flight Training DVD course for the Instrument Rating.

Maximum benefit can be derived from this course by following the instructions below:

After viewing each DVD segment, answer any FAA test questions that follow.  The answers and explanations 
are provided with each question.

After finishing a Sporty’s DVD Volume, read the notes subsection for that particular volume.  The notes will 
reinforce key concepts from the DVDs through illustrations and explanations of these points.

Take the review test for that volume (the last item on the DVD main menu).  This test combines all of the quiz 
questions from each segment and provides you with a score for gauging your progress.

When you have finished the review test for a DVD volume, go on to the next volume, or review the video if you 
need more exposure to certain areas.  Repetition of this process can greatly enhance your ability to understand 
difficult topics.

Best of luck with your studies and welcome to your new adventure.

Sporty’s Academy, Staff
August, 2011
Batavia, Ohio
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Conventions and References

Conventions Used in This Manual
The Instrument Rating Practical Test Standards (PTS) with DVD Cross-Reference contains the text of the PTS with 
references to information that may be found in Sporty’s Complete Flight Training Course for the Instrument Rating on 
DVD for each element.  The cross-reference will appear in the following format:
Ø A number indicating the DVD volume will be followed by a period and number indicating the segment within the 

DVD.  For example, 3.1 would indicate to refer to Segment 1 of DVD Volume 3 from the course.

Sporty’s Complete Flight Training Course utilizes the building block method of learning.  This method assumes that you 
already have the knowledge of a Private Pilot and does not re-teach certain Private Pilot basics.  Private Pilot knowledge 
elements that are evaluated in the Instrument PTS are referenced to Sporty’s Complete Flight Training Course for the 
Private Pilot on DVD.  The references to these DVDs are proceeded with the letters “Pvt”.

Appendices and pages within this study guide and the AFM/POH for your airplane are also referenced.

FAA References Used in This Manual
Many of the references below were used by the FAA in preparing the PTS and in the preparation of this manual.  Most 
of the references listed are books and may be purchased from Sporty’s by calling 1.800.SPORTYS (776.7897) from the 
USA or by logging on to http://www.sportys.com. 

14 CFR Part 43 Maintenance, Preventive Maintenance, Rebuilding, and Alteration
14 CFR Part 61 Certification: Pilots and Flight Instructors
14 CFR Part 91 General Operating and Flight Rules
14 CFR Part 97 Standard Instrument Approach Procedures
NTSB Part 830 Notification and Reporting of Aircraft Accidents and Incidents
FAA-H-8083-1 Aircraft Weight and Balance Handbook
FAA-H-8083-3 Airplane Flying Handbook
FAA-H-8083-15 Instrument Flying Handbook
FAA-H-8083-25 Pilot’s Handbook of Aeronautical Knowledge
FAA-H-8261-1 Instrument Procedures Handbook
AC 00-2 Advisory Circular Checklist
AC 00-6 Aviation Weather
AC 00-45 Aviation Weather Services
AC 00-54 Pilot Wind Shear Guide
AC 60-28 English Language Skill Standards Required by 14 CFR parts 61, 63, and 65
AC 61-65 Certification: Pilots and Flight Instructors
AC 61-67 Stall Spin Awareness Training
AC 61-84 Role of Preflight Preparation
AC 61-134 General Aviation Controlled Flight into Terrain Awareness
AC 67-2 Medical Handbook for Pilots
AC 90-45 Approval of Area Navigation Systems for Use in the U.S. National Airspace System 
AC 90-48 Pilots’ Role in Collision Avoidance
AC 90-94 Guidelines for Using Global Positioning System Equipment for IFR En Route and Terminal Operations and 
for Nonprecision Instrument Approaches in the U.S. National Airspace System
AC 91-13 Cold Weather Operation of Aircraft
AC 91-43 Unreliable Airspeed Indications
AC 91-55 Reduction of Electrical Systems Failure Following Engine Starting 
AC 120-51 Crew Resource Management Training
AIM Aeronautical Information Manual
CFIT Training Aid website:  http://www.faa.gov/training_testing/training/media/cfit/volume1/titlepg.pdf
FITS document:  Managing Risk through Scenario Based Training, Single Pilot Resource Management, and Learner 
Centered Grading.
A/FD Airport/Facility Directory
NOTAMs Notices to Airmen 
AFM/POH - FAA-Approved Flight Manual/Pilot Operating Handbook
En Route, DP, STAR, and Approach Charts and Legends
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Instrument Rating PTS with DVD Cross-Reference

Section 1 - Instrument Rating Practical Test Standards - Airplane with 
DVD Cross-Reference

I. AREA OF OPERATION: PREFLIGHT PREPARATION

A. TASK: PILOT QUALIFICATIONS

Objective. To determine that the applicant:

1. Exhibits adequate knowledge of the requirements to act as pilot in command under IFR in the 
National Airspace System by describing:
a) instrument rating recent flight experience requirements. .......................................................................................................6.6, 7.7
b) requirements when recent instrument rating flight experience has not been met..........................................................................7.7
c) pilot logbook/flight recordkeeping. ...............................................................................................................................................7.7

B. TASK: WEATHER INFORMATION

NOTE:  Where current weather reports, forecasts, or other pertinent information is not available, this information will be 
simulated by the examiner in a manner that will adequately measure the applicant’s competence.

Objective.  To determine that the applicant:

1. Exhibits adequate knowledge of the elements related to aviation weather information by obtaining,
reading, and analyzing the applicable items, such as- .............................................................................4.4, 4.5, 5.2, 5.3, 5.6, 5.10, 5.11,

  5.12, 5.13, 7.4, Pvt.3.10, Pvt.3.11, Pvt.5.13, Pvt.6.12, PTS Study Guide Page 2-36, PTS Study Guide Page 2-56
a) weather reports and forecasts....................................................................................4.4, 5.2, 5.11, 7.4, Pvt.3.11, Pvt.5.13, Pvt.6.12
b) pilot and radar reports. .................................................................................................................... 4.4, 5.3, 5.12, Pvt.5.13, Pvt.6.12
c) surface analysis charts....................................................................................................................................................................5.2
d) radar summary charts. .............................................................................................................................................................4.4, 4.5
e) significant weather prognostics...................................................................................................................................... 7.4, Pvt.5.13
f) winds and temperatures aloft. ................................................................................................................. 4.4, 5.3, 5.13, 7.4, Pvt.6.12
g) freezing level charts. ....................................................................................................................................................... Appendix A
h) stability charts. ................................................................................................................................................................ Appendix A
i) severe weather outlook charts.  (Now called Convective Outlook--Ed.) ...................................................................... 7.4, Pvt.6.12
j) SIGMETs and AIRMETs. ...................................................................................................................................... 4.4, 5.6, Pvt.6.12
k) ATIS reports.................................................................................................................................................................................7.14

2. Correctly analyzes the assembled weather information pertaining to the proposed route of flight and 
destination airport, and determines whether an alternate airport is required, and, if required, whether
the selected alternate airport meets the regulatory requirement. .........................................4.13, 4.14, 5.10, PTS Study Guide Page 2-56

C. TASK: CROSS-COUNTRY FLIGHT PLANNING

Objective.  To determine that the applicant:

1. Exhibits adequate knowledge of the elements by presenting and explaining a preplanned cross-
country flight, as previously assigned by the examiner (preplanning is at examiner’s discretion).  It 
should be planned using actual weather reports/forecasts and conform to the regulatory requirements 
for instrument flight rules within the airspace in which the flight will be conducted. .............................................................1.3, 4.2, 4.3

2. Exhibits adequate knowledge of the aircraft’s performance capabilities by calculating the estimated
time en route and total fuel requirement based upon factors, such as- ............................................................................ 4.6, 4.13, Pvt.5.5
a) power settings. .......................................................................................................................................................... 1.3, 6.7, Pvt.5.5
b) operating altitude or flight level....................................................................................................................................... 1.3, Pvt.5.5
c) wind.................................................................................................................................................................................. 1.3, Pvt.5.5
d) fuel reserve requirements. .....................................................................................................................................................4.6, 4.13
e) weight and balance limitations....................................................................................................................Pvt.3.18, Pvt.7.6, Pvt.7.7

3. Selects and correctly interprets the current and applicable en route charts, instrument departure
procedures (DPs), RNAV, STAR, and Standard Instrument Approach Procedure Charts (IAP). ....................2.6, 3.3, 4.2, 4.3, 4.8, 4.10

4. Obtains and correctly interprets applicable NOTAM information. ........................................................................................ 7.12, Pvt.5.3
5. Determines the calculated performance is within the aircraft’s capability and operating limitations.......................................AFM/POH
6. Completes and files a flight plan in a manner that accurately reflects the conditions of the proposed

flight.  (This flight plan is not required to be filed with ATC.) ......................................................2.11, 7.12, PTS Study Guide Page 2-5
7. Demonstrates adequate knowledge of GPS and RAIM capability, when aircraft is so equipped. ..............................................6.13, 6.14
8. Demonstrates the ability to recognize wing contamination due to airframe icing. ................................................................................5.3
9. Demonstrates adequate knowledge of the adverse effects of airframe icing during pretakeoff, takeoff, 

cruise, and landing phases of flight and corrective actions. ............................................................................................................5.3, 5.4
10. Demonstrates familiarity with any icing procedures and/or information published by the 

manufacturer that is specific to the aircraft used on the practical test. ........................................................................5.4, 5.5, AFM/POH

DVD
Volume.Segment
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II. AREA OF OPERATION: PREFLIGHT PROCEDURES

A. TASK: AIRCRAFT SYSTEMS RELATED TO IFR OPERATIONS

Objective.  To determine that the applicant exhibits adequate knowledge of the elements related to applicable 
aircraft anti-icing/deicing system(s) and their operating methods to include:

1. Airframe..................................................................................................................................................................................................5.5
2. Propeller..................................................................................................................................................................................................5.5
3. Intake.............................................................................................................................................................................................. Pvt.1.11
4. Fuel. ...........................................................................................................................................................................................AFM/POH
5. Pitot-static. .................................................................................................................................................................................AFM/POH

B. TASK: AIRCRAFT FLIGHT INSTRUMENTS AND NAVIGATION EQUIPMENT

Objective.  To determine that the applicant:

1. Exhibits adequate knowledge of the elements related to applicable aircraft flight instrument 
system(s) and their operating characteristics to include-
a) pitot-static. .......................................................................................................................................................... 7.10, 7.11, Pvt.3.13
b) altimeter. ......................................................................................................................................... 1.5, 7.10, 7.11, Pvt.3.7, Pvt.3.13
c) airspeed indicator. ........................................................................................................................................ 1.5, 7.10, 7.11, Pvt.3.13
d) vertical speed indicator. ............................................................................................................................... 1.5, 7.10, 7.11, Pvt.3.13
e) attitude indicator. ..................................................................................................................................................1.4, 1.5, 7.10, 7.11
f) horizontal situation indicator. .........................................................................................................6.3, PTS Study Guide Page 2-59
g) magnetic compass. ......................................................................................................................................................... 1.11, Pvt.6.3
h) turn-and-slip indicator/turn coordinator.......................................................................................................1.5, 1.9, 1.11, 7.10, 7.11
i) heading indicator..........................................................................................................................................................1.5, 7.10, 7.11
j) electrical systems. ................................................................................................................................................................. Pvt.1.10
k) vacuum systems. .................................................................................................................................................................1.13, 7.11
l) electronic flight instrument displays (PFD, MFD). ................................................................................................. 6.3, Appendix E

2. Exhibits adequate knowledge of the applicable aircraft navigation system(s) and their operating 
characteristics to include-
a) VOR. ........................................................................................................................................................... 2.3, 2.5, 3.9, 6.3, Pvt.5.7
b) DME......................................................................................................................................... Pvt.5.7, PTS Study Guide Page 2-59
c) ILS....................................................................................................................................................................................3.4, 3.5, 6.3
d) marker beacon receiver/indicators. .........................................................................................................................................3.3, 3.5
e) transponder/altitude encoding......................................................................................................................................................2.13
f) ADF. .............................................................................................................................................................................. 3.11, Pvt.5.9
g) GPS ................................................................................................................. 2.5, 6.13, 6.14, Pvt.5.8, PTS Study Guide Page 2-59
h) FMS ..................................................................................................................................................................................AFM/POH
i) autopilot. .............................................................................................................................................................6.3, 6.5, AFM/POH

C. TASK: INSTRUMENT COCKPIT CHECK

Objective.  To determine that the applicant:

1. Exhibits adequate knowledge of the elements related to preflighting instruments, avionics, and 
navigation equipment cockpit check by explaining the reasons for the check and how to detect
possible defects. ................................................................................................................................................ 7.5, 7.7, 7.10, Appendix B

2. Performs the preflight on instruments, avionics, and navigation equipment cockpit check by
following the checklist appropriate to the aircraft flown................................................................................................ 4.11, Appendix B

3. Determines that the aircraft is in condition for safe instrument flight including-
a) communications equipment. .................................................................................................................................... 7.7, Appendix B
b) navigation equipment, as appropriate to the aircraft flown: ........................................................................... 6.13, 7.7, Appendix B
c) magnetic compass. .......................................................................................................................................................... Appendix B
d) heading indicator............................................................................................................................................. 7.7, 7.10, Appendix B
e) attitude indicator. ............................................................................................................................................ 7.7, 7.10, Appendix B
f) altimeter. ......................................................................................................................................................... 7.7, 7.10, Appendix B
g) turn-and-slip indicator/turn coordinator.......................................................................................................... 7.7, 7.10, Appendix B
h) vertical speed indicator. ......................................................................................................................................... 7.10, Appendix B
i) airspeed indicator. ........................................................................................................................................................... Appendix B
j) clock......................................................................................................................................................................... 7.7, Appendix B
k) power source for gyro instruments. ....................................................................................................... 1.13, 7.7, 7.10, Appendix B
l) pitot heat.......................................................................................................................................................................... Appendix B
m) electronic flight instrument display ..................................................................................................................................AFM/POH
n) traffic awareness/warning/avoidance system....................................................................................................................AFM/POH
o) terrain awareness/warning/alert system. ...........................................................................................................................AFM/POH
p) FMS. .................................................................................................................................................................................AFM/POH
q) autopilot. .............................................................................................................................................................6.3, 6.5, AFM/POH

4. Notes any discrepancies and determines whether the aircraft is safe for instrument flight or requires maintenance. ............ Appendix B

DVD
Volume.Segment
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III. AREA OF OPERATION: AIR TRAFFIC CONTROL CLEARANCES AND PROCEDURES
NOTE: The ATC clearance may be an actual or simulated ATC clearance based upon the flight plan.

A. TASK: AIR TRAFFIC CONTROL CLEARANCES

Objective.  To determine that the applicant:

1. Exhibits adequate knowledge of the elements related to ATC clearances and pilot/controller
responsibilities to include tower en route control and clearance void times. ..............................................................2.8, 2.12, 7.12, 7.14

2. Copies correctly, in a timely manner, the ATC clearance as issued..............................................................................................2.8, 7.12
3. Determines that it is possible to comply with ATC clearance..............................................................................................................7.14
4. Interprets correctly the ATC clearance received and, when necessary, requests clarification,

verification, or change. ..................................................................................................................................................................2.8, 7.14
5. Reads back correctly, in a timely manner, the ATC clearance in the sequence received..............................................................2.8, 7.14
6. Uses standard phraseology as contained in the Aeronautical Information Manual when reading back 

clearances and communicating with ATC. ....................................................................................................................................2.8, 7.12
7. Sets the appropriate communication and navigation systems and transponder codes in compliance 

with the ATC clearance.
8. Demonstrates an appropriate level of single-pilot resource management skills.......................................................................Appendix F

B. TASK: COMPLIANCE WITH DEPARTURE, EN ROUTE, AND ARRIVAL PROCEDURES AND CLEARANCES

Objective.  To determine that the applicant:

1. Exhibits adequate knowledge of the elements related to ATS routes, and related pilot/controller
responsibilities. ...............................................................................................................................................2.6, 2.12, 4.2, 4.3, 4.8, 4.10,

  PTS Study Guide Page 2-35
2. Uses the current and appropriate navigation publications for the proposed flight. .......................................................2.10, 4.3, 4.8, 4.10
3. Selects and uses the appropriate communication facilities; selects and identifies the navigation aids 

associated with the proposed flight.
4. Performs the appropriate aircraft checklist items relative to the phase of flight. .................................................................................4.11
5. Establishes two-way communications with the proper controlling agency, using proper phraseology. ................................................2.8
6. Complies, in a timely manner, with all ATC instructions and airspace restrictions......................................................................2.6, 7.14
7. Exhibits adequate knowledge of communication failure procedures. .............................................................................................7.8, 7.9
8. Intercepts, in a timely manner, all courses, radials, and bearings appropriate to the procedure, route,

or clearance. ............................................................................................................................................................................................2.6
9. Maintains the applicable airspeed within ±10 knots; headings within ±10º; altitude within ±100 feet;

and tracks a course, radial, or bearing within 3⁄4-scale deflection of the CDI.........................................................................................1.3
10. Demonstrates an appropriate level of single-pilot resource management skills.......................................................................Appendix F

C. TASK: HOLDING PROCEDURES

NOTE: Any reference to DME will be disregarded if the aircraft is not so equipped.

Objective.  To determine that the applicant:

1. Exhibits adequate knowledge of the elements related to holding procedures. ....................................................... 3.14, 7.8, Appendix C, 
  PTS Study Guide Page 2-13
2. Changes to the holding airspeed appropriate for the altitude or aircraft when 3 minutes or less from, 

but prior to arriving at, the holding fix. ................................................................................................................................................3.14
3. Explains and uses an entry procedure that ensures the aircraft remains within the holding pattern

airspace for a standard, nonstandard, published, or nonpublished holding pattern. .............................................................................3.14
4. Recognizes arrival at the holding fix and initiates prompt entry into the holding pattern.............................................. 3.14, Appendix C
5. Complies with ATC reporting requirements...........................................................................................................................................2.8
6. Uses the proper timing criteria, where applicable, as required by altitude or ATC instructions...................... 3.7, 3.14, 7.8, Appendix C
7. Complies with pattern leg lengths when a DME distance is specified. .......................................................................... 3.14, Appendix C
8. Uses proper wind correction procedures to maintain the desired pattern and to arrive over the fix as

close as possible to a specified time. .............................................................................................................................. 3.14, Appendix C
9. Maintains the airspeed within ±10 knots; altitude within ±100 feet; headings within ±10º;

and tracks a selected course, radial, or bearing within 3⁄4 scale deflection of the CDI. ..........................................................................1.3
10. Uses MFD and other graphical navigation displays, if installed to monitor position in relation to the 

desired flightpath during holding............................................................................................................................................. Appendix E
11. Demonstrates an appropriate level of single-pilot resource management skills.......................................................................Appendix F
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IV. AREA OF OPERATION: FLIGHT BY REFERENCE TO INSTRUMENTS

A. TASK: BASIC INSTRUMENT FLIGHT MANEUVERS (IA, IH, PL, AA, HA, PLA, PC)
Objective.  To determine that the applicant can perform basic flight maneuvers.

1. Exhibits adequate knowledge of the elements related to attitude instrument flying during
straight-and-level flight, climbs, turns, and descents while conducting various instrument flight procedures. ........ 1.4, 1.5, Appendix D

2. Maintains altitude within ±100 feet during level flight, headings within ±10°, airspeed
within ±10 knots, and bank angles within ±5° during turns. ...........................................................................................................1.3, 1.5

3. Uses proper instrument crosscheck and interpretation, and apply the appropriate pitch, bank,
power, and trim corrections when applicable. ..............................................................1.4, 1.5, Appendix D, PTS Study Guide Page 2-2

B. TASK: RECOVERY FROM UNUSUAL FLIGHT ATTITUDES

NOTE: Any intervention by the examiner to prevent the aircraft from exceeding any operating limitations, or entering an 
unsafe flight condition, shall be disqualifying.

Objective.  To determine that the applicant:

1. Exhibits adequate knowledge of the elements relating to attitude instrument flying during recovery
from unusual flight attitudes (both nose-high and nose-low). ..............................................................................................................7.11

2. Uses proper instrument crosscheck and interpretation, and applies the appropriate pitch, bank, and
power corrections in the correct sequence to return the aircraft to a stabilized level flight attitude. ...................................................7.11
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V. AREA OF OPERATION: NAVIGATION SYSTEMS

A. TASK: INTERCEPTING AND TRACKING NAVIGATIONAL SYSTEMS AND DME ARCS

NOTE: Any reference to DME arcs, ADF, or GPS shall be disregarded if the aircraft is not equipped with these 
specified navigational systems.

Objective.  To determine that the applicant:

1. Exhibits adequate knowledge of the elements related to intercepting and tracking navigational
systems and DME arcs.......................................................................................................... 3.9, 3.11, 3.13, 3.18, 6.3, 6.13, 6.14, Pvt.5.7

2. Tunes and correctly identifies the navigation facility................................................................................................. 1.3, 2.3, 3.4, Pvt.5.7
3. Sets and correctly orients the course to be intercepted into the course selector or correctly identifies

the course on the RMI........................................................................................................................................................ 3.9, 6.3, Pvt.5.7
4. Intercepts the specified course at a predetermined angle, inbound or outbound from a navigational facility. ........................1.3, 3.9, 6.3
5. Maintains the airspeed within ±10 knots, altitude within ±100 feet, and selected headings

within ±5º................................................................................................................................................................................................1.3
6. Applies proper correction to maintain a course, allowing no more than 3⁄4-scale deflection of the CDI 

or within ±10º in case of an RMI.......................................................................................................................................1.3, 3.4, 3.9, 6.3
7. Determines the aircraft position relative to the navigational facility or from a waypoint in the case of GPS. 6.13, 6.14, Pvt.5.7, Pvt.5.9
8. Intercepts a DME arc and maintain that arc within ±1 nautical mile. ...........................................................................................1.3, 3.18
9. Recognizes navigational receiver or facility failure, and when required, reports the failure to ATC. ............ 2.5, 2.8, 6.13, 6.14, Pvt.5.7
10. Uses MFD and other graphical navigation displays, if installed, to monitor position, track wind drift, 

and other parameters to intercept and maintain the desired flightpath. ................................................................................... Appendix E
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VI. AREA OF OPERATION: INSTRUMENT APPROACH PROCEDURES
NOTE: TASK D, Circling Approach, is applicable only to the airplane category.

NOTE: The requirements for conducting a GPS approach for the purpose of this test are explained on PTS Study Guide 
Page 1-13 of the Supplemental PTS Information.

A. TASK: NONPRECISION INSTRUMENT APPROACH (NPA)
NOTE: The applicant must accomplish at least two nonprecision approaches (one of which must include a procedure 
turn or, in the case of an RNAV approach, a Terminal Arrival Area (TAA) procedure) in simulated or actual instrument 
conditions.  At least one nonprecision approach must be flown without the use of autopilot and without the assistance of 
radar vectors.  (The yaw damper and flight director are not considered parts of the autopilot for purpose of this part).  If 
the equipment allows, at least one nonprecision approach shall be conducted without vertical guidance. The 
examiner will select nonprecision approaches that are representative of the type that the applicant is likely to 
use.  The choices must utilize two different types of navigational aids. Some examples of navigational aids for the 
purpose of this part are: NDB, VOR, LOC, LDA, SDF, GPS, or RNAV (including LNAV/VNAV and RNP-AR).

Objective.  To determine that the applicant:

1. Exhibits adequate knowledge of the elements related to an instrument approach procedure. .........................3.2, 3.3, 3.4, 3.7, 3.9, 3.10,
  3.13, 3.16, 3.18, 4.10, 6.13, 6.14, PTS Study Guide Page 2-9
2. Selects and complies with the appropriate instrument approach procedure to be performed. ...............................................................3.3
3. Establishes two-way communications with ATC, as appropriate, to the phase of flight or approach

segment, and uses proper communication phraseology and technique. ..........................................................................................2.8, 3.3
4. Selects, tunes, identifies, and confirms the operational status of navigation equipment to be used for

the approach procedure. ..................................................................................................................................... 1.3, 3.3, 3.4, 6.14, Pvt.5.7
5. Complies with all clearances issued by ATC or the examiner. ............................................................................................3.8, 3.10, 7.14
6. Recognizes if any flight instrumentation is inaccurate or inoperative, and takes appropriate action...................................1.11, 2.8, 7.11
7. Advises ATC or examiner anytime that the aircraft is unable to comply with a clearance..................................................................7.14
8. Establishes the appropriate aircraft configuration and airspeed considering turbulence and wind

shear, and completes the aircraft checklist items appropriate to the phase of the flight................................................................4.11, 7.2
9. Maintains, prior to beginning the final approach segment, altitude within ±100 feet, heading within 

±10º and allows less than 3⁄4 scale deflection of the CDI or within ±10º in the case of
an RMI, and maintains airspeed within ±10 knots. ................................................................................................................................1.3

10. Applies the necessary adjustments to the published MDA and visibility criteria for the aircraft
approach category when required, such as- ............................................................................................................................3.3, 4.9, 4.10
a) NOTAMs. ...........................................................................................................................................................................4.10, 7.12
b) inoperative aircraft and ground navigation equipment. ...............................................................................................................4.10
c) inoperative visual aids associated with the landing environment.........................................................................................4.9, 4.10
d) NWS reporting factors and criteria. ......................................................................................................................................3.3, 4.10

11. Establishes a stabilized approach profile with a rate of descent and track that will ensure arrival at 
the MDA prior to reaching the MAP. .....................................................................................................................................1.3, 3.9, 4.10

12. Allows, while on the final approach segment, no more than a 3⁄4-scale deflection of the CDI or within 
10º in case of an RMI, and maintains airspeed within ±10 knots of that desired. ...........................................................................1.3, 3.4

13. Maintains the MDA, when reached, within +100 feet, -0 feet to the MAP.....................................................................................1.3, 3.3
14. Executes the missed approach procedure when the required visual references for the intended

runway are not distinctly visible and identifiable at the MAP................................................................................................1.3, 3.3, 5.10
15. Executes a normal landing from a straight-in or circling approach when instructed by the examiner.
16. Uses MFD and other graphical navigation displays, if installed, to monitor position, track wind drift 

and other parameters to maintain desired flightpath................................................................................................................ Appendix E
17. Demonstrates an appropriate level of single-pilot resource management skills.......................................................................Appendix F

B. TASK: PRECISION APPROACH (PA)
NOTE: A precision approach, utilizing aircraft NAVAID equipment for centerline and vertical guidance, must be 
accomplished in simulated or actual instrument conditions to DA/DH.

Objective.  To determine that the applicant:

1. Exhibits adequate knowledge of the precision instrument approach procedures. ..............3.3, 3.4, 3.5, 3.10, PTS Study Guide Page 2-9
2. Accomplishes the appropriate precision instrument approaches as selected by the examiner. ..............................................................3.3
3. Establishes two-way communications with ATC using the proper communications phraseology and

techniques, as required for the phase of flight or approach segment...............................................................................................2.8, 3.3
4. Complies, in a timely manner, with all clearances, instructions, and procedures. ...............................................................3.8, 3.10, 7.14
5. Advises ATC anytime that the applicant is unable to comply with a clearance...................................................................................7.14
6. Establishes the appropriate airplane configuration and airspeed/V-speed considering turbulence,

wind shear, microburst conditions, or other meteorological and operating conditions. .........................................................................7.2
7. Completes the aircraft checklist items appropriate to the phase of flight or approach segment,

including engine out approach and landing checklists, if appropriate..................................................................................................4.11
8. Prior to beginning the final approach segment, maintains the desired altitude ±100 feet, the desired 

airspeed within ±10 knots, the desired heading within ±10º; and accurately tracks radials, courses,
and bearings. ...........................................................................................................................................................................................1.3
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9. Selects, tunes, identifies, and monitors the operational status of ground and airplane navigation
equipment used for the approach procedure. ............................................................................................................................3.3, 3.4, 3.5

10. Applies the necessary adjustments to the published DA/DH and visibility criteria for the airplane
approach category as required, such as- ..........................................................................................................................3.3, 3.5, 4.9, 4.10
a) NOTAMs. ...........................................................................................................................................................................4.10, 7.12
b) inoperative airplane and ground navigation equipment........................................................................................................3.5, 4.10
c) inoperative visual aids associated with the landing environment..................................................................................3.5, 4.9, 4.10
d) NWS reporting factors and criteria. .............................................................................................................................................4.10

11. Establishes a predetermined rate of descent at the point where the electronic glideslope begins,
which approximates that required for the aircraft to follow the glideslope............................................................................................3.5

12. Maintains a stabilized final approach, from the Final Approach Fix to DA/DH allowing no more than 
3⁄4-scale deflection of either the glideslope or localizer indications and maintains the desired airspeed 
within ±10 knots. ......................................................................................................................................................................1.3, 3.4, 3.5

13. A missed approach or transition to a normal landing shall be initiated at Decision Height.
14. Initiates immediately the missed approach when at the DA/DH, and the required visual references

for the runway are not unmistakeably visible and identifiable. ..............................................................................................1.3, 3.3, 5.10
15. Transitions to a normal landing approach (missed approach for seaplanes) only when the aircraft 

is in a position from which a descent to a landing on the runway can be made at a normal rate of 
descent using normal maneuvering.

16. Maintains localizer and glideslope within 3⁄4-scale deflection of the indicators during the visual 
descent from DA/DH to a point over the runway where glideslope must be abandoned to accomplish 
a normal landing.

17. Uses MFD and other graphical navigation displays, if installed, to monitor position, track wind drift 
and other parameters to maintain desired flightpath................................................................................................................ Appendix E

18. Demonstrates an appropriate level of single-pilot resource management skills.......................................................................Appendix F

C. TASK: MISSED APPROACH

Objective.  To determine that the applicant:

1. Exhibits adequate knowledge of the elements related to missed approach procedures associated with
standard instrument approaches......................................................................................................3.3, 3.15, PTS Study Guide Page 2-12

2. Initiates the missed approach promptly by applying power, establishing a climb attitude, and
reducing drag in accordance with the aircraft manufacturer’s recommendations. ....................................................................AFM/POH

3. Reports to ATC beginning the missed approach procedure. ...........................................................................................................2.6, 2.8
4. Complies with the published or alternate missed approach procedure...................................................................................................3.3
5. Advises ATC or examiner anytime that the aircraft is unable to comply with a clearance, restriction, 

or climb gradient. ..................................................................................................................................................................................7.14
6. Follows the recommended checklist items appropriate to the go-around procedure............................................................................4.11
7. Requests, if appropriate, ATC clearance to the alternate airport, clearance limit, or as directed by the

examiner..................................................................................................................................................................................................2.8
8. Maintains the recommended airspeed within ±10 knots; heading, course, or bearing within ±10º;

and altitude(s) within ±100 feet during the missed approach procedure. ...............................................................................................1.3
9. Uses MFD and other graphical navigation displays, if installed, to monitor position and track to help 

navigate the missed approach. ................................................................................................................................................. Appendix E
10. Demonstrates an appropriate level of single-pilot resource management skills.......................................................................Appendix F

D. TASK: CIRCLING APPROACH

Objective.  To determine that the applicant:

1. Exhibits adequate knowledge of the elements related to a circling approach procedure. .....................3.15, PTS Study Guide Page 2-11
2. Selects and complies with the appropriate circling approach procedure considering turbulence and

wind shear and considering the maneuvering capabilities of the aircraft. ............................................................................................3.15
3. Confirms the direction of traffic and adheres to all restrictions and instructions issued by ATC and

the examiner..........................................................................................................................................................................................3.15
4. Does not exceed the visibility criteria or descend below the appropriate circling altitude until in a

position from which a descent to a normal landing can be made. ........................................................................................................3.15
5. Maneuvers the aircraft, after reaching the authorized MDA and maintains that altitude within +100 

feet, -0 feet and a flightpath that permits a normal landing on a runway. The runway selected must 
be such that it requires at least a 90° change of direction, from the final approach course, to align the 
aircraft for landing.

6. Demonstrates an appropriate level of single-pilot resource management skills.......................................................................Appendix F
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E. TASK: LANDING FROM A STRAIGHT-IN OR CIRCLING APPROACH

Objective.  To determine that the applicant:

1. Exhibits adequate knowledge of the elements related to the pilot’s responsibilities, and the 
environmental, operational, and meteorological factors which affect a landing from a straight-in or a
circling approach...................................................................................................................................................................................3.15

2. Transitions at the DA/DH, MDA, or VDP to a visual flight condition, allowing for safe visual
maneuvering and a normal landing.......................................................................................................................................................3.16

3. Adheres to all ATC (or examiner) advisories, such as NOTAMs, wind shear, wake turbulence, 
runway surface, braking conditions, and other operational considerations.

4. Completes appropriate checklist items for the prelanding and landing phase......................................................................................4.11
5. Maintains positive aircraft control throughout the complete landing maneuver.
6. Demonstrates an appropriate level of single-pilot resource management skills.......................................................................Appendix F
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VII. AREA OF OPERATION: EMERGENCY OPERATIONS

A. TASK: LOSS OF COMMUNICATIONS

Objective.  To determine that the applicant exhibits adequate knowledge of the elements related to applicable loss 
of communication procedures to include:

1. Recognizing loss of communication.......................................................................................................................................................7.9
2. Continuing to destination according to the flight plan.............................................................................7.8, PTS Study Guide Page 2-66
3. When to deviate from the flight plan. ...............................................................................................7.8, 7.9, PTS Study Guide Page 2-66
4. Timing for beginning an approach at destination. ...................................................................................7.8, PTS Study Guide Page 2-66

B. TASK: ONE ENGINE INOPERATIVE DURING STRAIGHT-AND-LEVEL FLIGHT AND TURNS (MULTIENGINE AIRPLANE)
NOTE:  This task is only applicable to multiengine airplanes.

C. TASK: ONE ENGINE INOPERATIVE-INSTRUMENT APPROACH (MULTIENGINE AIRPLANE)
NOTE:  This task is only applicable to multiengine airplanes.

D. TASK: APPROACH WITH LOSS OF PRIMARY FLIGHT INSTRUMENT INDICATORS

NOTE: This approach shall count as one of the required nonprecision approaches.

Objective.  To determine that the applicant:

1. Exhibits adequate knowledge of the elements relating to recognizing if primary flight instruments
are inaccurate or inoperative, and advise ATC or the examiner...................................................1.11, 7.11, PTS Study Guide Page 2-68

2. Advises ATC or examiner anytime that the aircraft is unable to comply with a clearance..................................................................7.14
3. Demonstrates a nonprecision instrument approach without the use of the primary flight instrument

using the objectives of the nonprecision approach TASK (AREA OF OPERATION VI, TASK A)..................................................1.11
4. Demonstrates an appropriate level of single-pilot resource management skills.......................................................................Appendix F
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VIII. AREA OF OPERATION: POSTFLIGHT PROCEDURES

A. TASK: CHECKING INSTRUMENTS AND EQUIPMENT

Objective.  To determine that the applicant:

1. Exhibits adequate knowledge of the elements relating to all instrument and navigation equipment for
proper operation. ...................................................................................................................................................................... Appendix B

2. Notes all flight equipment for proper operation. ..................................................................................................................... Appendix B
3. Notes all equipment and/or aircraft malfunctions and makes appropriate documentation of improper 

operation or failure of such equipment. ................................................................................................................................... Appendix B

DVD
Volume.Segment



  What You Should Know

Page 1-10  Instrument Rating

Instrument Rating PTS with DVD Cross-Reference Sporty’s Complete Flight Training Course

PTS Study Guide  Page 1-11

Instrument Rating PTS with DVD Cross-Reference

Supplemental PTS Information
The following information is from the Instrument Rating Practical Test Standards and may useful in your preparation.

General Information

The Flight Standards Service of the Federal Aviation Administration (FAA) has developed this practical test as the 
standard that shall be used by FAA examiners1 when conducting instrument rating—airplane, helicopter, and powered 
lift practical tests, and instrument proficiency checks for all aircraft.  This practical test standard (PTS) shall also be used 
for the instrument portion of the commercial pilot—airship practical test. Instructors are expected to use this PTS when 
preparing applicants for practical tests.  Applicants should be familiar with this PTS and refer to these standards during 
their training.

This PTS sets forth the practical test requirements for the addition of an instrument rating to a pilot certificate in 
airplanes, helicopters, and powered-lift aircraft.

Information considered directive in nature is described in this PTS book in terms, such as “shall” and “must,” indicating 
the actions are mandatory. Guidance information is described in terms, such as “should” and “may,” indicating the 
actions are desirable or permissive, but not mandatory.

The FAA gratefully acknowledges the valuable assistance provided by many industry participants who contributed their 
time and talent in assisting with the revision of these practical test standards.

This PTS may be purchased from the Superintendent of Documents, U.S. Government Printing Office (GPO), 
Washington, DC 20402-9325, or from http://bookstore.gpo.gov.  This PTS is also available for download, in pdf format, 
from the Flight Standards Service web site at http://www.faa.gov/training_testing/testing/airmen/test_standards/.

This PTS is published by the U.S. Department of Transportation, Federal Aviation Administration, Airman Testing 
Standards Branch, AFS-630, P.O. Box 25082, Oklahoma City, OK 73125. Comments regarding this handbook should be 
sent, in e-mail form, to AFS630comments@faa.gov.

Practical Test Standard Concept

Title 14 of the Code of Federal Regulations (14 CFR) part 61 specifies the areas in which knowledge and skill must be 
demonstrated by the applicant before the issuance of an instrument rating.  The CFRs provide the flexibility to permit 
the FAA to publish practical test standards containing the AREAS OF OPERATION and specific TASKS in which pilot 
competency shall be demonstrated.  The FAA will revise this PTS whenever it is determined that changes are needed in 
the interest of safety.  Adherence to the provisions of the regulations and the practical test standards is mandatory for 
evaluation of instrument pilot applicants.

Practical Test Book Description

This test book contains the instrument rating practical test standards for airplane, helicopter, and powered lift.  It also 
contains TASK requirements for the addition of airplane, helicopter, or powered lift, if an instrument rating is possessed 
by the applicant in at least one other aircraft category.  Refer to the commercial pilot–airship practical test standard to 
determine the instrument TASKS required for that practical test.  Required TASKS for instrument proficiency checks 
(PC) are also contained in these practical test standards.

AREAS OF OPERATION are phases of the practical test arranged in a logical sequence within each standard. They 
begin with Preflight Preparation and end with postflight procedures.  The examiner may conduct the practical test in 
any sequence that results in a complete and efficient test; however, the ground portion of the practical test shall be 
accomplished before the flight portion.

TASKS are titles of knowledge areas, flight procedures, or maneuvers appropriate to an AREA OF OPERATION.

The applicant who holds an airplane, helicopter, or powered lift instrument rating will not have to take the entire test 
when applying for an added rating.  The TASKS required for each additional instrument rating are shown in the Rating 
Task Table.

Applicants for an instrument proficiency check required by 14 CFR section 61.57 must perform to the standards of the 
TASKS listed in the guidance provided in the Rating Task Table.

NOTE is used to emphasize special considerations required in the AREA OF OPERATION or TASK.

1 The word “examiner” denotes either the FAA inspector, FAA designated pilot examiner, or other authorized person who conducts the practical test.
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The Objective lists the important elements that must be satisfactorily performed to demonstrate competency in a TASK.  
The Objective includes:

1) Specifically what the applicant should be able to do;

2) The conditions under which the TASK is to be performed; and

3) The acceptable standards of performance.

Abbreviations
14 CFR Title 14 of the Code of Federal Regulations
AA Added Rating-Airplane
ADF Automatic Direction Finder
ADM Aeronautical Decision Making
AIRMETS Airman’s Meteorological Information
APV Approach with Vertical Guidance
ATC Air Traffic Control
ATIS Automatic Terminal Information Service
ATS Air Traffic Service
CDI Course Deviation Indicator
CFIT Controlled Flight into Terrain
CRM Cockpit Resource Management
DA/DH Decision Altitude/Decision Height
DH Decision Height
DME Distance Measuring Equipment
DP Departure Procedures
FAA Federal Aviation Administration
FDC Flight Data Center
FMS Flight Management System
FITS FAA-Industry Training Standards
FSDO Flight Standards District Office
GLS GNSS Landing System
GNSS Global Navigation Satellite System
GPO Government Printing Office
GPS Global Positioning System
GPWS Ground Proximity Warning System
HA Added Rating-Helicopter
HAT Height Above Terrain
IA Instrument Airplane
IAP Instrument Approach Procedures
IFR Instrument Flight Rules
IH Instrument Helicopter
ILS Instrument Landing System
IMC Instrument Meteorological Conditions
LAHSO Land and Hold Short Operations
LCD Liquid Crystal Display
LDA Localizer-Type Directional Aid
LED Light Emitting Diode
LOC Localizer

LORAN Long Range Navigation
LNAV Lateral Navigation
LPV Localizer Performance With Vertical 

Guidance
MAP Missed Approach Point
MDA Minimum Descent Attitude
MLS Microwave Landing System
NAVAID Navigation Aid
NDB Nondirectional Beacon (Automatic Direction 

Finder)
NOTAM Notice to Airmen
NPA Nonprecision Approach
NWS National Weather Service
PA Precision Approach
PC Proficiency Check
PL Powered Lift
PLA Added Rating-Powered Lift
PTS Practical Test Standard
RAIM Receiver Autonomous Integrity Monitoring
RM Risk Management
RMI Radio Magnetic Indicator
RNAV Area Navigation
RNP/AR Required Navigation Performance/

Authorization Required
SA Situational Awareness
SAS Stability Augmentation System
SDF Simplified Directional Facility
SIGMETS Significant Meteorological Advisory
SRM Single-Pilot Resource Management
STAR Standard Terminal Arrival
TM Task Management
TCAS Traffic Alert and Collision Avoidance 

System
VDP Visual Descent Point
VHF Very High Frequency
VNAV Vertical Navigation
VOR Very High Frequency Ominidirectional 

Range

Use of the Practical Test Standards

The instrument rating practical test standards are designed to evaluate competency in both knowledge and skill.

The FAA requires that all practical tests be conducted in accordance with the appropriate practical test standards and the 
policies set forth in the INTRODUCTION.  Instrument rating applicants shall be evaluated in ALL TASKS included in 
the AREAS OF OPERATION of the appropriate practical test standard (unless noted otherwise).

In preparation for each practical test, the examiner shall develop a written “plan of action” for each practical test.  The 
“plan of action” is a tool, for the sole use of the examiner, to be used in evaluating the applicant.  The plan of action need 
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not be grammatically correct or in any formal format.  The plan of action must contain all of the required AREAS OF 
OPERATION and TASKS and any optional TASKS selected by the examiner.  The plan of action will include a scenario 
that allows the evaluation of as many required AREAS OF OPERATION and TASKS as possible without disruption.  
During the mission the examiner interjects problems and emergencies which the applicant must manage.  It should 
be structured so that most of the AREAS OF OPERATION and TASKS are accomplished within the mission.  The 
examiner is afforded the flexibility to change the plan to accommodate unexpected situations as they arise.  Some tasks 
(e.g., unusual attitudes) are not normally done during routine flight operations or may not fit into the scenario.

These maneuvers still must be demonstrated. It is preferable that these maneuvers be demonstrated after the scenario is 
completed.  A practical test scenario can be suspended to do maneuvers, and then resumed if time and efficiency of the 
practical test so dictates.  Any TASK selected for evaluation during a practical test shall be evaluated in its entirety.

The examiner is not required to follow the precise order in which the AREAS OF OPERATION and TASKS appear 
in this book.  The examiner may change the sequence or combine TASKS with similar Objectives to have an orderly 
and efficient flow of the practical test.  For example, holding procedures may be combined with an approach or missed 
approach procedures if a holding entry is part of the procedure.

The TASKS apply to airplanes, helicopters, powered lift, and airships.  In certain instances, NOTEs describe differences 
in the performance of a TASK by an “airplane” applicant, “helicopter” applicant, or “powered lift” applicant.  When 
using the practical test standards, the examiner must evaluate the applicant’s knowledge and skill in sufficient depth to 
determine that the standards of performance listed for all TASKS are met.

All TASKS in these practical test standards are required for the issuance of an instrument rating in airplanes, helicopters, 
and powered lift.  However, when a particular element is not appropriate to the aircraft, its equipment, or operational 
capability, that element may be omitted.  Examples of these element exceptions would be high altitude weather 
phenomena for helicopters, integrated flight systems for aircraft not so equipped, or other situations where the aircraft or 
operation is not compatible with the requirement of the element.

Use of the Judgment Assessment Matrix

Most fatal accidents include a lack of SRM skills (task management (TM), risk management (RM), automation 
management (AM), aeronautical decision making (ADM), controlled flight into terrain (CFIT), and situational 
awareness (SA)) as a causal factor.  Consequently, examiners must evaluate the applicant to ensure that he or she has the 
appropriate level of these skills.  A Judgment Assessment Matrix is provided as a tool to evaluate the applicant’s SRM 
skills objectively.  The examiner will use the Judgment Assessment Matrix during the practical test.  Since examiners 
give multiple tests, it is recommended that examiners make photocopies of the matrix.

Special Emphasis Areas

Examiners shall place special emphasis upon areas of aircraft operations considered critical to flight safety.  Among 
these are:

1) Positive aircraft control;

2) Positive exchange of the flight controls procedure 
(who is flying the aircraft);

3) Stall/spin awareness;

4) Collision avoidance;

5) Wake turbulence avoidance;

6) Land and hold short operations (LAHSO);

7) Runway incursion avoidance;

8) CFIT;

9) ADM and RM;

10) Checklist usage;

11) SRM;

12) Icing condition operational hazards, anti-icing and 
deicing equipment, differences, and approved use and 
operations; and

13) Other areas deemed appropriate to any phase of the 
practical test.

With the exception of SRM, any given area may not be addressed specifically under a TASK, but all areas are essential 
to flight safety and will be evaluated during the practical test.
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Aircraft and Equipment Required for the Practical Test

The instrument rating applicant is required by 14 CFR part 61 to provide an airworthy, certificated aircraft for use during 
the practical test.  Its operating limitations must not prohibit the TASKS required on the practical test.  Flight instruments 
are those required for controlling the aircraft without outside references.  The required radio equipment is that which 
is necessary for communications with air traffic control (ATC), and for the performance of two of the following 
nonprecision approaches:  very high frequency omnidirectional range (VOR), nondirectional beacon (NDB), global 
positioning system (GPS) without vertical guidance, localizer (LOC), localizer-type directional aid (LDA), simplified 
directional facility (SDF), or area navigation (RNAV) and one precision approach: instrument landing system (ILS), 
GNSS landing system (GLS), localizer performance with vertical guidance (LPV) or microwave landing system (MLS).  
GPS equipment must be instrument flight rules (IFR) certified and contain the current database.

Note: A localizer performance with vertical guidance (LPV) approach with a decision altitude (DA) greater than 300 feet 
height above terrain (HAT) may be used as a nonprecision approach; however, due to the precision of its glidepath and 
localizer-like lateral navigation characteristics, an LPV can be used to demonstrate precision approach proficiency (AOA 
VI TASK B) if the DA is equal to or less than 300 feet HAT.

Modern technology has introduced into aviation a new method of displaying flight instruments, such as Electronic Flight 
Instrument Systems, Integrated Flight Deck displays, and others.  For the purpose of the practical test standards, any 
flight instrument display that utilizes liquid crystal display (LCD) or picture-tube-like displays will be referred to as 
“Electronic Flight Instrument Display.”  Aircraft equipped with this technology may or may not have separate backup 
flight instruments installed. The abnormal or emergency procedure for loss of the electronic flight instrument display 
appropriate to the aircraft will be evaluated in the Loss of Primary Instruments TASK. The loss of the primary electronic 
flight instrument display must be tailored to failures that would normally be encountered in the aircraft. If the aircraft 
is capable, total failure of the electronic flight instrument display, or a supporting component, with access only to the 
standby flight instruments or backup display shall be evaluated.

The applicant is required to provide an appropriate view limiting device that is acceptable to the examiner. This device 
shall be used during all testing that requires testing “solely by reference to instruments.”  This device must prevent the 
applicant from having visual reference outside the aircraft, but not prevent the examiner from having visual reference 
outside the aircraft.  A procedure should be established between the applicant and the examiner as to when and how this 
device should be donned and removed and this procedure briefed before the flight.

The applicant is expected to utilize an autopilot and/or flight management system (FMS), if properly installed, during 
the instrument practical test to assist in the management of the aircraft.  The examiner is expected to test the applicant’s 
knowledge of the systems that are installed and operative during the oral and flight portions of the practical test.  The 
applicant will be required to demonstrate the use of the autopilot and/or FMS during one of the nonprecision approaches.  
The applicant is expected to demonstrate satisfactory automation management skills.

If an applicant holds both single-engine and multiengine class ratings on a pilot certificate and takes the instrument rating 
practical test in a single-engine airplane, the certificate issued must bear the limitation “Multiengine Limited to VFR 
Only.”  If the applicant takes the test in a multiengine airplane, the instrument privileges will be automatically conferred 
for the airplane single-engine rating.

An applicant may accomplish an instrument-airplane rating practical test in a multiengine airplane that is limited to 
center thrust.  There is no need to place the “Limited to Center Thrust” limitation on the applicant’s pilot certificate, 
provided the airplane multiengine land rating is not limited to center thrust.  If the applicant’s airplane multiengine land 
rating is limited to center thrust then the limitation will already be on the pilot certificate.

If the practical test is conducted in the aircraft, and the aircraft has an operable and properly installed GPS, the examiner 
will require and the applicant must demonstrate GPS approach proficiency.  If the applicant has contracted for training 
in an approved course that includes GPS training in the system that is installed in the airplane/simulator/FTD and the 
airplane/simulator/FTD used for the checking/testing has the same system properly installed and operable, the applicant 
must demonstrate GPS approach proficiency.

NOTE:  If any avionics/navigation unit, including GPS, in the aircraft used for the practical test is placarded inoperative, 
the examiner will review the maintenance log to verify that the discrepancy has been properly documented.
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Use of FAA-Approved Flight Simulation Training Device (FSTD)

An airman applicant for instrument rating certification is authorized to use a full flight simulator (FFS) qualified by the 
National Simulator Program as levels A–D and/or a flight training device (FTD) qualified by the National Simulator 
Program as levels 4–7 to complete certain flight TASK requirements listed in this practical test standard.

In order to do so, such devices must be used pursuant to and in accordance with a curriculum approved for use at a 14 
CFR part 141 pilot school or 14 CFR part 142 training center. Practical tests or portions thereof, when accomplished 
in an FSTD, may only be conducted by FAA aviation safety inspectors, designees authorized to conduct such tests in 
FSTDs for part 141 pilot school graduates, or appropriately authorized part 142 Training Center Evaluators (TCE).

When flight TASKS are accomplished in an aircraft, certain TASK elements may be accomplished through “simulated” 
actions in the interest of safety and practicality, but when accomplished in a flight simulator or flight training device, 
these same actions would not be “simulated.”  For example, when in an aircraft, a simulated engine fire may be 
addressed by retarding the throttle to idle, simulating the shutdown of the engine, simulating the discharge of the fire 
suppression agent, if applicable, simulating the disconnection of associated electrical, hydraulic, and pneumatics systems.  
However, when the same emergency condition is addressed in a FSTD, all TASK elements must be accomplished as 
would be expected under actual circumstances.

Similarly, safety of flight precautions taken in the aircraft for the accomplishment of a specific maneuver or procedure 
(such as limiting altitude in an approach to stall or setting maximum airspeed for an engine failure expected to result in a 
rejected takeoff) need not be taken when a FSTD is used.

It is important to understand that, whether accomplished in an aircraft or FSTD, all TASKS and elements for each 
maneuver or procedure shall have the same performance standards applied equally for determination of overall 
satisfactory performance.

The applicant must demonstrate all of the instrument approach procedures required by 14 CFR part 61.  At least one 
instrument approach procedure must be demonstrated in an airplane, helicopter, or powered lift as appropriate.  One 
precision and one nonprecision approach not selected for actual flight demonstration may be performed in FSTDs that 
meet the requirements of Appendix 1 of this practical test standard.

Flight Instructor Responsibility

An appropriately rated flight instructor is responsible for training the instrument rating pilot applicant to acceptable 
standards in all subject matter areas, procedures, and maneuvers included in the TASKS within the appropriate 
instrument rating practical test standard.

Because of the impact of their teaching activities in developing safe, proficient pilots, flight instructors should exhibit 
a high level of knowledge, skill, and the ability to impart that knowledge and skill to students.  Additionally, the flight 
instructor must certify that the applicant is able to perform safely as an instrument pilot and is competent to pass the 
required practical test.

Throughout the applicant’s training, the flight instructor is responsible for emphasizing the performance of effective 
visual scanning, collision avoidance, and runway incursion avoidance procedures.  These areas are covered in part in 
AC 90-48, Pilot’s Role in Collision Avoidance; FAA-H-8083-3, Airplane Flying Handbook; FAA-H-8083-25, Pilot’s 
Handbook of Aeronautical Knowledge; and the Aeronautical Information Manual.

Examiner Responsibility

The examiner conducting the practical test is responsible for determining that the applicant meets the acceptable 
standards of knowledge and skill of each TASK within the appropriate practical test standard.  Since there is no formal 
division between the “oral” and “skill” portions of the practical test, this becomes an ongoing process throughout the test.  
To avoid unnecessary distractions, oral questioning should be used judiciously at all times, especially during the flight 
portion of the practical test.

Examiners shall test to the greatest extent practicable the applicant’s correlative abilities rather than mere rote 
enumeration of facts throughout the practical test.

If the examiner determines that a TASK is incomplete, or the outcome uncertain, the examiner may require the applicant 
to repeat that TASK, or portions of that TASK.  This provision has been made in the interest of fairness and does not 
mean that instruction, practice, or the repeating of an unsatisfactory TASK is permitted during the certification process.
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During the flight portion of the practical test, the examiner shall evaluate the applicant’s use of visual scanning, and 
collision avoidance procedures, when appropriate.  Except for takeoff and landing, all TASKS shall be conducted solely 
by reference to instruments under actual or simulated instrument flight conditions.

The examiner may not assist the applicant in the management of the aircraft, radio communications, navigational 
equipment, and navigational charts.  In the event the test is conducted in an aircraft operation requiring a crew of two, 
the examiner may assume the duties of the second in command.  Helicopters certified for instrument flight rules (IFR) 
operations must be flown using two pilots or a single pilot with an approved autopilot or a stability augmentation system 
(SAS).  Therefore, when conducting practical tests in a helicopter (without autopilot, SAS, or copilot), examiners may 
act as an autopilot (e.g., hold heading and altitude), when requested, to allow applicants to tune radios, select charts, etc.

Examiners may perform the same functions as an autopilot but should not act as a copilot performing more extensive 
duties.  The examiner shall remain alert for other traffic at all times.  The examiner shall use proper ATC terminology 
when simulating ATC clearances.

Satisfactory Performance

Satisfactory performance to meet the requirements for certification is based on the applicant’s ability to safely:

1) Perform the TASKS specified in the AREAS OF OPERATION for the certificate or rating sought within the 
approved standards;

2) Demonstrate mastery of the aircraft with the successful outcome of each TASK performed never seriously in doubt;

3) Demonstrate satisfactory proficiency and competency within the approved standards;

4) Demonstrate sound judgment and ADM; and

5) Demonstrate single-pilot competence if the aircraft is type certificated for single-pilot operations.

Unsatisfactory Performance

The tolerances represent the performance expected in good flying conditions.  If, in the judgment of the examiner, the 
applicant does not meet the standards of performance of any TASK performed, the associated AREA OF OPERATION 
is failed and, therefore, the practical test is failed.

NOTE:  The tolerances stated in this standard are intended to be used as a measurement of the applicant’s ability 
to operate in the instrument environment.  They provide guidance for examiners to use in judging the applicant’s 
qualifications. The regulations governing the tolerances for operation under Instrument Flight Rules are established in 14 
CFR part 91.

The examiner or applicant may discontinue the test at any time when the failure of an AREA OF OPERATION makes 
the applicant ineligible for the certificate or rating sought.  The test may be continued ONLY with the consent of the 
applicant.  If the test is discontinued, the applicant is entitled credit for only those AREAS OF OPERATION and their 
associated TASKS satisfactorily performed.  However, during the retest, and at the discretion of the examiner, any 
TASK may be reevaluated, including those previously passed.

Typical areas of unsatisfactory performance and grounds for disqualification are:

1) Any action or lack of action by the applicant that requires corrective intervention by the examiner to maintain safe 
flight.

2) Failure to use proper and effective visual scanning techniques, when applicable, to clear the area before and while 
performing maneuvers.

3) Consistently exceeding tolerances stated in the Objectives.

4) Failure to take prompt corrective action when tolerances are exceeded.

When a notice of disapproval is issued, the examiner shall record the applicant’s unsatisfactory performance in terms 
of the AREA OF OPERATION not meeting the standard appropriate to the practical test conducted.  The AREA(S) OF 
OPERATION not tested and the number of practical test failures shall also be recorded.
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Letter of Discontinuance

When a practical test is discontinued for reasons other than unsatisfactory performance (e.g., equipment failure, weather, 
or illness), FAA Form 8710-1, Airman Certificate and/or Rating Application, and, if applicable, the Airman Knowledge 
Test Report shall be returned to the applicant.  The examiner at that time shall prepare, sign, and issue a Letter of 
Discontinuance to the applicant.  The Letter of Discontinuance should identify the AREAS OF OPERATION of the 
practical test that were successfully completed.  The applicant shall be advised that the Letter of Discontinuance shall be 
presented to the examiner when the practical test is resumed, and made part of the certification file.

Single-Pilot Resource Management

The examiner shall evaluate the applicant’s ability throughout the practical test to use good aeronautical decision-
making procedures in order to evaluate risks.  The examiner shall accomplish this requirement by developing a scenario 
that incorporates as many TASKS as possible to evaluate the applicants risk management in making safe aeronautical 
decisions.  For example, the examiner may develop a scenario that incorporates weather decisions and performance 
planning.

The applicant’s ability to utilize all the assets available in making a risk analysis to determine the safest course of action 
is essential for satisfactory performance.  The scenario should be realistic and within the capabilities of the aircraft used 
for the practical test.

Single-Pilot Resource Management SRM) is defined as the art and science of managing all the resources (both on-
board the aircraft and from outside sources) available to a single-pilot (prior and during flight) to ensure that the 
successful outcome of the flight is never in doubt.  SRM available resources can include human resources, hardware, 
and information.  Human resources “...includes all other groups routinely working with the pilot who are involved in 
decisions that are required to operate a flight safely.  These groups include, but are not limited to: dispatchers, weather 
briefers, maintenance personnel, and air traffic controllers.” SRM is a set of skill competencies that must be evident in all 
TASKS in this practical test standard as applied to single-pilot operation.

The following six items are areas of SRM:

1. AERONAUTICAL DECISION MAKING

Objective.  To determine the applicant exhibits sound aeronautical decision making during the planning and execution of 
the planned flight.  The applicant should:

1. Use a sound decision-making process, such as the DECIDE model, 3P model, or similar process when making critical decisions that 
will have an effect on the outcome of the flight.  The applicant should be able to explain the factors and alternative courses of action 
that were considered while making the decision.

2. Recognize and explain any hazardous attitudes that may have influenced any decision.
3. Decide and execute an appropriate course of action to properly handle any situation that arises that may cause a change in the original 

flight plan in such a way that leads to a safe and successful conclusion of the flight.
4. Explain how the elements of risk management, CFIT awareness, overall situational awareness, use of automation, and task 

management influenced the decisions made and the resulting course of action.

2. RISK MANAGEMENT

Objective.  To determine the applicant can utilize risk management tools and models to assess the potential risk associated 
with the planned flight during preflight planning and while in flight.  The applicant should:

1. Explain the four fundamental risk elements associated with the flight being conducted in the given scenario and how each one was 
assessed.

2. Use a tool, such as the PAVE checklist, to help assess the four risk elements.
3. Use a personal checklist, such as the I’MSAFE checklist, to determine personal risks.
4. Use weather reports and forecasts to determine weather risks associated with the flight.
5. Explain how to recognize risks and how mitigate those risks throughout the flight.
6. Use the 5P model to assess the risks associated with each of the five factors.

3. TASK MANAGEMENT

Objective.  To determine the applicant can prioritize the various tasks associated with the planning and execution of the 
flight.  The applicant should:

1. Explain how to prioritize tasks in such a way to minimize distractions from flying the aircraft.
2. Complete all tasks in a timely manner considering the phase of flight without causing a distraction from flying.
3. Execute all checklists and procedures in a manner that does not increase workload at critical times, such as intercepting the final 

approach course.
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4. SITUATIONAL AWARENESS

Objective.  To determine the applicant can maintain situational awareness during all phases of the flight.  The applicant 
should:

1. Explain the concept of situational awareness and associated factors.
2. Explain the dangers associated with becoming fixated on a particular problem to the exclusion of other aspects of the flight.
3. State the current situation at anytime during the flight in such a way that displays an accurate assessment of the current and future 

status of the flight, including weather, terrain, traffic, ATC situation, fuel status, and aircraft status.
4. Uses the navigation displays, traffic displays, terrain displays, weather displays and other features of the aircraft to maintain a 

complete and accurate awareness of the current situation and any reasonably anticipated changes that may occur.

5. CONTROLLED FLIGHT INTO TERRAIN AWARENESS

Objective.  To determine the applicant can accurately assess risks associated with terrain and obstacles, maintain accurate 
awareness of terrain and obstacles, and can use appropriate techniques and procedures to avoid controlled flight into 
terrain or obstacles by using all resources available.  The applicant should:

1. Use current charts and procedures during the planning of the flight to ensure the intended flight path avoids terrain and obstacles.
2. Be aware of potential terrain and obstacle hazards along the intended route.
3. Explain the terrain display, TAWS, and/or GPWS as installed in the aircraft.
4. Use the terrain display, TAWS, and/or GPWS of the navigation displays as appropriate to maintain awareness and to avoid terrain and 

obstacles.
5. Plan departures and arrivals to avoid terrain and obstacles.
6. Alter flight as necessary to avoid terrain.
7. Plan any course diversion, for whatever reason, in such a way to insure proper terrain and obstruction clearance to the new destination.
8. Explain and understand aircraft performance limitations associated with CFIT accidents.

6. AUTOMATION MANAGEMENT

Objective.  To determine the applicant can effectively use the automation features of the aircraft, including autopilot and 
flight management systems, in such a way to manage workload and can remain aware of the current and anticipated modes 
and status of the automation.  The applicant should:

1. Explain how to recognize the current mode of operation of the autopilot/FMS.
2. Explain how to recognize anticipated and unanticipated mode or status changes of the autopilot/FMS.
3. State at any time during the flight the current mode or status and what the next anticipated mode or status will be.
4. Use the autopilot/FMS to reduce workload as appropriate for the phase of flight, during emergency or abnormal operations.
5. Recognize unanticipated mode changes in a timely manner and promptly return the automation to the correct mode.

Crew Resource Management

Crew Resource Management (CRM) is the application of team management concepts in the flight deck environment. In 
the event the test is conducted in an aircraft operation requiring a crew of two, the examiner shall evaluate the applicant’s 
ability throughout the practical test to use good CRM.

Applicant’s Use of Checklists

Throughout the practical test, the applicant is evaluated on the use of an appropriate checklist.  Proper use is dependent 
on the specific TASK being evaluated.  The situation may be such that the use of the checklist, while accomplishing 
elements of an Objective, would be either unsafe or impractible, especially in a single-pilot operation.  In this case, 
a review of the checklist after the elements have been accomplished would be appropriate.  Division of attention and 
proper visual scanning should be considered when using a checklist.

Use of Distractions During Practical Tests

Numerous studies indicate that many accidents have occurred when the pilot has been distracted during critical phases 
of flight.  To evaluate the pilot’s ability to utilize proper control technique while dividing attention both inside and/or 
outside the cockpit, the examiner shall cause a realistic distraction during the flight portion of the practical test to 
evaluate the applicant’s ability to divide attention while maintaining safe flight.

Positive Exchange of Flight Controls

During flight, there must always be a clear understanding between pilots of who has control of the aircraft.  Prior 
to flight, a briefing should be conducted that includes the procedure for the exchange of flight controls.  A positive 
three-step process in the exchange of flight controls between pilots is a proven procedure and one that is strongly 
recommended.
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When one pilot wishes to give the other pilot control of the aircraft, he or she will say, “You have the flight controls.”  
The other pilot acknowledges immediately by saying, “I have the flight controls.”  The first pilot again says, “You 
have the flight controls.”  When control is returned to the first pilot, follow the same procedure.  A visual check is 
recommended to verify that the exchange has occurred.  There should never be any doubt as to who is flying the aircraft.

Emphasis on Attitude Instrument Flying and Emergency Instrument Procedures

The FAA is concerned about numerous fatal aircraft accidents involving spatial disorientation of instrument-rated 
pilots who have attempted to control and maneuver their aircraft in clouds with inoperative primary flight instruments 
(gyroscopic heading and/or attitude indicators) or loss of the primary electronic flight instruments display.

AREA OF OPERATION IV requires the evaluation of basic instrument flight maneuvers under both full-panel and 
references to backup primary flight instruments/electronic flight instrument displays.  These maneuvers are described in 
detail in FAA-H-8083-15, Instrument Flying Handbook.  Examiners should determine that the applicant demonstrates 
competency in either the PRIMARY AND SUPPORTING or the CONTROL AND PERFORMACE CONCEPT 
method of instrument flying.  Both attitude instrument flying methods are described in FAA-H-8083-15 and either is 
recommended by the FAA because it requires specific knowledge and interpretation of each individual instrument during 
training.

The FAA has stressed that it is imperative for instrument pilots to acquire and maintain adequate instrument skills and 
that they be capable of performing instrument flight with the use of the backup systems installed in the aircraft.  Many 
light aircraft operated in IMC are not equipped with dual, independent, gyroscopic heading and/or attitude indicators 
and in many cases are equipped with only a single vacuum source.  Technically advanced aircraft may be equipped with 
backup flight instruments or an additional electronic flight display that is not located directly in front of the pilot.

The instrument rating practical test standards place emphasis on and require the demonstrations of a nonprecision 
instrument approach without the use of the primary flight instruments or electronic flight instrument display.  A 
nonprecision approach without the use of the primary flight instruments/electronic flight instrument display is considered 
one of the most demanding situations that could be encountered.  If applicants can master this situation, they can 
successfully complete a less difficult precision approach.  If an actual approach in IMC becomes necessary without the 
aid of the primary flight instruments/ electronic flight instrument display, a less difficult precision approach should be 
requested, if available.  Sound judgment would normally dictate such requests. However, the instrument practical test 
requires that a nonprecision approach be performed without the use of the primary flight instruments/electronic flight 
instrument display.

Applicants may have an unfair advantage during performance of the TASK using the backup flight instruments during 
an instrument approach due to the location of the magnetic compass in some aircraft.  When crosschecking the magnetic 
compass heading, a view of the runway or other visual clue may be sighted.  It is the examiner’s responsibility to 
determine if the applicant is receiving visual clues from outside the cockpit.  If an examiner suspects that the applicant 
is receiving visual clues, the examiner may devise other options to limit the applicant’s view.  By no means shall the 
examiner limit his or her view as the safety pilot.
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Applicant’s Practical Test Checklist

APPOINTMENT WITH EXAMINER:

EXAMINER’S NAME_____________________________

LOCATION ____________________________________

DATE/TIME ____________________________________

ACCEPTABLE AIRCRAFT
q View-limiting device
q Aircraft Documents:  Airworthiness Certificate
q Registration Certificate
q Rating Limitations
q Aircraft Maintenance Records:  Airworthiness Inspections

PERSONAL EQUIPMENT
q Current Aeronautical Charts
q Computer and Plotter
q Flight Plan Form
q Flight Logs
q Current AIM

PERSONAL RECORDS
q Identification - Photo/Signature ID
q Pilot Certificate
q Medical Certificate
q Completed FAA Form 8710-1, Application for an Airman Certificate and/or Rating, or IACRA equivalent
q Airman Knowledge Test Report or IACRA equivalent
q Logbook with Instructor’s Endorsement
q Notice of Disapproval or IACRA equivalent (if applicable)
q Approved School Graduation Certificate (if applicable)
q Examiner’s Fee (if applicable)
q Letter of Discontinuance or IACRA equivalent (if applicable)
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Examiner’s Practical Test Checklist

APPLICANT’S NAME_____________________________

LOCATION_____________________________________

DATE/TIME_____________________________________

I. PREFLIGHT PREPARATION
q A. Pilot Qualifications
q B. Weather Information
q C. Cross-Country Flight Planning

II. PREFLIGHT PROCEDURES
q A. Aircraft Systems Related to IFR Operations
q B. Aircraft Flight Instruments and Navigation Equipment
q C. Instrument Cockpit Check

III. AIR TRAFFIC CONTROL CLEARANCES AND PROCEDURES
q A. Air Traffic Control Clearances
q B. Compliance with Departure, En Route, and Arrival Procedures and Clearances
q C. Holding Procedures

IV. FLIGHT BY REFERENCE TO INSTRUMENTS
q A. Basic Instrument Flight Maneuvers
q B. Recovery from Unusual Flight Attitudes

V. NAVIGATION SYSTEMS
q A. Intercepting and Tracking Navigational Systems and DME Arcs

VI. INSTRUMENT APPROACH PROCEDURES
q A. Nonprecision Approach (NPA)
q B. Precision Approach (PA)
q C. Missed Approach
q D. Circling Approach
q E. Landing from a Straight-in or Circling Approach

VII. EMERGENCY OPERATIONS
q A. Loss of Communications
q B. One Engine Inoperative During Straight-and-Level Flight and Turns (Multiengine Airplane)
q C. One Engine Inoperative—Instrument Approach (Multiengine Airplane)
q D. Loss of Primary Flight Instrument Indicators

VIII. POSTFLIGHT PROCEDURES
q A. Checking Instruments and Equipment
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Rating Task Table

ADDITIONAL INSTRUMENT RATING DESIRED

AREA
OF

OPERATION

Required TASKS are indicated by either the TASK 
letter(s) that apply(s) or an indication that all or 
none of the TASKS must be tested.

IA IH IPL IPC

I NONE NONE NONE NONE

II A, C A, C A, C NONE

III NONE NONE NONE C

IV ALL ALL ALL B

V NONE NONE NONE ALL

VI ALL ALL ALL ALL*

VII ALL** ALL** ALL** B, C, D**

VIII ALL ALL ALL ALL

Legend

IA - Instrument-airplane

IH - Instrument-helicopter

IPL - Instrument-powered lift

IPC - Instrument-proficiency check

NOTE:  Except as noted, all TASKS are required for initial issuance of an instrument rating.

* TASK D, Circling Approach, is applicable only to the airplane category.

** TASKS B and C are applicable only to multiengine airplanes.

Instrument Proficiency Check. 14 CFR part 61, section 61.57(d) sets forth the requirements for an instrument proficiency 
check.  The person giving that check shall use the standards and procedures contained in this PTS when administering 
the check. A representative number of TASKS, as determined by the examiner/instructor, must be selected to assure 
the competence of the applicant to operate in the IFR environment.  As a minimum, the applicant must demonstrate the 
ability to perform the TASKS as listed in the above chart.  The person giving the check should develop a scenario that 
incorporates as many required tasks as practical to assess the pilot’s ADM and risk management skills during the IPC.
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PTS Appendix 1 - Task vs. Flight Simulation Training Device (FSTD) Credit

Examiners conducting the instrument rating practical tests with Flight Simulation Training Devices (FSTDs) should 
consult appropriate documentation to ensure that the device has been approved for training, testing, or checking, and 
assigned the appropriate qualification level in accordance with the requirements of 14 CFR part 60.

The FAA must approve the device for training, testing, and checking the specific flight TASKS listed in this appendix.

The device must continue to support the level of student or applicant performance required by this practical test standard.

If an FSTD is used for the practical test, the instrument approach procedures conducted in that FSTD are limited to one 
precision and one nonprecision approach procedure.

Use of Chart

X  Creditable

A  Creditable if appropriate systems are installed and operating

NOTE:  Users of the following chart are cautioned that use of the chart alone is incomplete.  The description and 
objective of each TASK as listed in the body of the practical test standard, including all NOTES, must also be 
incorporated for accurate FSTD use.

“Postflight Procedures” means closing flight plans, checking for discrepancies and malfunctions, and noting them on a 
log or maintenance form.

FLIGHT TASK FLIGHT SIMULATION TRAINING DEVICE (FSTD) LEVEL

Areas of Operation 4* 5* 6* 7* A* B* C D
II. Preflight Procedures
C. Instrument Cockpit Check A A X X X X X X
III. Air Traffic Control Clearances and Procedures
A. Air Traffic Control Clearances A A X X X X X X
B. Departure, En Route and Arrival Clearances X X X X X X
C. Holding Procedures X X X X X X
IV. Flight by Reference to Instruments
A. Basic Instrument Flight Maneuvers X X X X X X
B. Recovery from Unusual Flight Attitudes X X X X X
V. Navigation Systems
A. Intercepting and Tracking Navigational Systems 
and DME ARCS

A X X X X X X

VI. Instrument Approach Procedures
A. Nonprecision Approach (NPA) X X X X X X
B. Precision Approach (PA) X X X X X X
C. Missed Approach X X X X X X
D. Circling Approach X X X X
E. Landing from a Straight-in or Circling Approach X X X
VII. Emergency Operations
A. Loss of Communications X X X X X X
B. One Engine Inoperative during Straight-and-Level 
Flight and Turns (Multiengine Airplane)

X X X X X X

C. One Engine Inoperative—Instrument Approach 
(Multiengine Airplane)

X X X X

D. Loss of Gyro Attitude and/or Heading Indicators X X X X X X
VIII. Postflight Procedures
A. Checking Instruments and Equipment A X X X X X X
* Aircraft required for those items that cannot be checked using an FSTD
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PTS Appendix 2 - Task vs. Training Device Credit (Other Training Devices)

Examiners conducting the instrument rating practical tests with training devices, other than flight simulation training 
devices, should consult appropriate documentation to ensure that the device has been approved for training, testing, or 
checking, and assigned the appropriate qualification level in accordance with the requirements of 14 CFR part 61.

The FAA must approve the device for training, testing, and checking the specific flight TASKS listed in this appendix.

The device must continue to support the level of student or applicant performance required by this practical test standard.

If a training device is used for the practical test, the instrument approach procedures conducted in that training device are 
limited to one precision and one nonprecision approach procedure.

Devices other than Flight Simulation Training Devices are not usable for training, testing, or checking in programs 
approved under 14 CFR part 142.

Use of Chart

X  Creditable

A  Creditable if appropriate systems are installed and operating

NOTE:  Users of the following chart are cautioned that use of the chart alone is incomplete.  The description and 
objective of each TASK as listed in the body of the practical test standard, including all NOTES, must also be 
incorporated for accurate training device use.

“Postflight Procedures” means closing flight plans, checking for discrepancies and malfunctions, and noting them on a 
log or maintenance form.

FLIGHT TASK TRAINING DEVICE LEVEL ADVANCED AVIATION 
TRAINING DEVICEAreas of Operation 1 2 3

II. Preflight Procedures

C. Instrument Cockpit Check * A A X X

III. Air Traffic Control Clearances and Procedures

A. Air Traffic Control Clearances * A A X X

B. Departure, En Route and Arrival Clearances * A X X

C. Holding Procedures X X

IV. Flight by Reference to Instruments

A. Basic Instrument Flight Maneuvers X X

B. Recovery from Unusual Flight Attitudes X

V. Navigation Systems

A. Intercepting and Tracking Navigational Systems and DME ARCS A A X X

VI. Instrument Approach Procedures

A. Nonprecision Approach (NPA) X X

B. Precision Approach (PA) X X

C. Missed Approach X X

D. Circling Approach **

E. Landing from a Straight-in or Circling Approach

VII. Emergency Operations

A. Loss of Communications X X

B. One Engine Inoperative during Straight-and-Level Flight and 
Turns (Multiengine Airplane)

X X

C. One Engine Inoperative—Instrument Approach (Multiengine 
Airplane)

D. Loss of Gyro Attitude and/or Heading Indicators X

VIII. Postflight Procedures

A. Checking Instruments and Equipment A A X X

* Aircraft required for those items that cannot be checked using other training devices.
** Device must have a specific authorization for a circling approach procedure.
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PTS Appendix 3 - Judgment Assessment Matrix

JUDGMENT ASSESSMENT 
MATRIX

INSTRUMENT PILOT
for Airplane, Helicopter, and 

Powered Lift

Unacceptable Course of Action

Action of the Applicant Is 
Unacceptable Given the Dynamics of 

the Flight Environment

Acceptable Course of Action

Action of the Applicant Is Acceptable 
Given the Dynamics of the Flight 

Environment

Judgment Based Upon the Following 
SRM Areas

Judgment Based Upon the Following 
SRM Areas

I. Preflight Preparation

II. Preflight Procedures

III. Air Traffic Control Clearances

IV. Flight by Reference to 
Instruments

V. Navigation Systems

VI. Instrument Approach Procedures

VII. Emergency Operations

VIII. Postflight Procedures

Purpose of the Assessment

To measure the applicant’s resource management and judgment skills during the Instrument Pilot practical test

Directions for Completion of the Assessment

1) For each Area of Operation in the Instrument PTS, the applicant can take either an unacceptable or acceptable course 
of action for the task being evaluated. The examiner should judge use of resource management for each of the resource 
management areas.

2) For each Area of Operation, mark the column for the course of action that best describes the applicant’s decision 
during that phase of the evaluation. In order to pass, all decisions made by the applicant must be acceptable.

Definitions of Resource Management Areas

Aeronautical Decision Making (ADM)—a systematic approach to the mental process of evaluating a given set of 
circumstances and determining the best course of action.

Risk Management (RM)—an aeronautical decision-making process designed to systematically identify hazards, assess 
the degree of risk, and determine the best course of action.

Task Management (TM)—the process pilots use to manage the many concurrent tasks involved in safely operating an 
aircraft.

Automation Management (AM)—the demonstrated ability to control and navigate an aircraft by correctly managing its 
automated systems. It includes understanding whether and when to use automated systems, including, but not limited, to 
the GPS or the autopilot.

Controlled Flight Into Terrain Awareness (CFIT)—the demonstrated awareness of relation to obstacles and terrain.

Situational Awareness (SA)—the use of the resource management elements listed above to develop and maintain an 
accurate perception and understanding of all factors and conditions related to pilot, aircraft, environment, and external 
pressures that affect safety before, during, and after the flight.

Reference: FAA-H-8083-9A, Appendix E-1
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Section 2 - Instrument Rating DVD Study Guide
The following pages should be used as reinforcing material while reviewing the various DVD volumes.

Please remember these notes cannot serve as a substitute for the instruction contained in the video.  They are intended to 
reinforce essential material from the What You Should Know DVD Series and will assist you in learning these subjects.

Volume 1 - Instrument Flying Fundamentals
Requirements

1) The requirements for the instrument rating are listed in 14 CFR §61.65.  This regulation includes a description of 
both flight and ground instruction requirements.  In order to be eligible for the instrument rating, you must:

a) Hold a current private pilot certificate and have at least 50 hours of cross-country flight time as pilot in 
command.  40 hours of actual or simulated instrument flight time is necessary.  Of these 40 hours, 15 must be 
must be given by an authorized instrument instructor in the aircraft category for which the instrument rating is 
sought.  20 hours may be in an approved flight simulator or flight training device.  Of these 20 hours, up to 10 
may be in an approved PC-based aviation training device.  One instrument cross-country of at least 250 nautical 
miles, with an instrument approach at each airport, and the completion of three different kinds of instrument 
approaches.

b) Pass the knowledge test.  This examination covers Regulations, Aircraft Instruments, Radio Navigation, 
Flight Planning, En Route and Approach Procedures, and Weather.  Practice knowledge test questions are 
available on each DVD.  Online access to all the known FAA airplane questions is included as a bonus with 
the Sporty’s package.  The online program allows the questions to be accessed by topic or as a practice test to 
simulate the FAA knowledge test.  The questions may also be accessed as on-screen flash cards through the 
online program.  Additional practice may be obtained at any time through sportys.com/faatest.

c) Pass the practical and oral portions of the examination.  The criteria for these tests are discussed in the 
Instrument Rating Practical Test Standards found in Section 1 of this book.

The Practical Test

1) The practical examination is structured to resemble an actual flight under instrument conditions.  You must have 
a thorough knowledge of aviation weather, the airplane systems and instruments, ATC system, and cross-country 
planning, including a knowledge of the aircraft’s performance characteristics.

a) Refer to Section 1 of this study guide for additional details regarding the practical test.

Instruments
PITCH INSTRUMENTS BANK INSTRUMENTS POWER INSTRUMENTS

Airspeed Indicator Heading Indicator Airspeed Indicator

Attitude Indicator Attitude Indicator Tachometer

Altimeter Turn indicator Manifold Pressure Gauge

Vertical Speed Indicator

1) Pitch

a) The attitude indicator gives a direct indication of pitch attitude. 

b) Given a constant power setting, the altimeter, airspeed indicator, and vertical speed indicator indirectly indicate 
pitch attitude.

c) Pitch corrections should be made using the attitude indicator, and should be made as half (100 ft. or less 
correction), full (more than 100 ft. correction), and one and one half bar width corrections.  Pitch corrections to 
maintain level flight should be smaller than during VFR flying.

d) The Vertical Speed Indicator is used only as a secondary indication due to the lag time associated with its 
readings, and is not required for not-for-hire IFR flight.
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2) Bank

a) The attitude indicator gives direct indication of bank attitude.

b) The heading indicator and turn indicator indirectly indicate bank attitude.

c) The heading indicator is the primary bank indication instrument in straight and level flight.  The magnetic 
compass should be used in case of heading indicator failure.

d) The turn coordinator measures the rate of turn and rate of roll, which is movement around the longitudinal axis.  
It does not give a direct indication of the bank angle.

e) Small bank deviations are most easily detected by the banking scale and center index on the attitude indicator.

f) For heading corrections of 5˚ or less, use rudder pressure to return to course.  For corrections of more than 5˚, a 
coordinated turn should be made.

Fundamental Skills

1) Instrument Cross-Check (Instrument Scan).

a) Scanning Errors:

i) Omission, or the neglect of an instrument or instruments, usually occurs when an attitude change is made 
without checking performance instruments.  For example, leveling off from a climb by establishing level 
flight on the attitude indicator, and ignoring the altimeter.

ii) Emphasis of one instrument over other instruments is also detrimental to precision flight.

iii) Fixation on a particular instrument tends to occur when approaching an altitude during climbs (altimeter) 
or approaching a heading during turns (heading indicator). 

2) Instrument Interpretation.

3) Aircraft Control.

Illusions in Flight

1) Illusions in flight can lead to spatial disorientation and/or landing errors.  Illusions rank among the most common 
factors cited as contributing to fatal aircraft accidents.

2) Illusions Leading to Spatial Disorientation can be prevented only by visual reference to reliable flight instruments.

a) The leans - An abrupt correction of a banked attitude, which has been entered too slowly to stimulate the 
motion sensing system in the inner ear, creates the illusion of banking in the opposite direction.

b) Coriolis illusion - An abrupt head movement in a prolonged constant rate turn that has ceased stimulating the 
motion sensing system can create the illusion of rotation or movement in an entirely different axis.

c) Graveyard spin - A proper recovery from a spin that has ceased stimulating the motion sensing system can 
create the illusion of spinning in the opposite direction.

d) Graveyard spiral - An observed loss of altitude during a coordinated constant-rate turn that has ceased 
stimulating the motion sensing system can create the illusion of being in a descent with the wings level.

e) Somatogravic illusion - A rapid acceleration during takeoff can create the illusion of being in a nose up 
attitude.

f) Inversion illusion - An abrupt change from climb to straight and level flight can create the illusion of tumbling 
backwards.

g) Elevator illusion - An abrupt upward vertical acceleration, usually by an updraft, can create the illusion of 
being in a climb.

h) False horizon - Sloping cloud formations, an obscured horizon, a dark scene spread with ground lights and 
stars, and certain geometric patterns of ground lights can create illusions of not being aligned correctly with the 
actual horizon.

i) Autokinesis - In the dark, a static light will appear to move about when stared at for many seconds.
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3) Illusions Leading to Landing Errors can be prevented by anticipating them during approaches, using electronic 
glideslope or VASI systems when available, and maintaining proficiency in landing procedures.

a) Runway width illusion -- A narrower-than-usual runway can create the illusion that the aircraft is at a higher 
altitude than it actually is.

b) Runway and terrain slopes illusion -- An upsloping runway, upsloping terrain, or both can create the illusion 
that the aircraft is at a higher altitude than it actually is.

c) Featureless terrain illusion -- An absence of ground features, as when landing over water, darkened areas, and 
terrain made featureless by snow, can create the illusion that the aircraft is at a higher altitude than it actually is.

d) Atmospheric illusion -- Rain on the windscreen can create the illusion of greater height, and atmospheric haze 
can create the illusion of being at a greater distance from the runway.

e) Ground lighting illusions -- Lights along a straight path, such as a road and lights on moving trains can be 
mistaken for runway and approach lights.  Bright runway and approach lighting systems, especially where few 
lights illuminate the surrounding terrain, may create the illusion of less distance to the runway.
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Volume 2 - Air Traffic Control and IFR
Separation

1) Vertical Separation

a) Up to but not including FL290, vertical separation must be at least 1,000 ft.

b) The airspace from FL290 to FL410 over the United States and many international locations is designated for 
Reduced Vertical Separation Minimum (RSVM) and also allows 1,000 ft. vertical separation.

i) RSVM requires special equipment and training.

ii) At and above FL290 in non-RVSM airspace, vertical separation is increased to 2,000 ft.

2) Horizontal Separation

a) When horizontal separation is determined by radar, the actual separation distances depend on the type of radar 
and the distance of the aircraft from the radar antenna.

b) For IFR flights made in areas outside of radar control, separation is based on position reports.  This method 
is also used to control aircraft in the event of a radar failure.  When reporting, the following information is 
necessary:

i) Airplane Identification

ii) Name of reporting point

iii) Time over the reporting point

iv) Altitude or flight level

v) Type of flight plan -- (Omitted when reporting to TRACON or ARTCC.)

vi) Name of and estimated time over next compulsory reporting point

vii) Name only of the next succeeding compulsory reporting point

viii) Pertinent Remarks

3) Wake turbulence from a heavy airplane (an airplane capable of more than a 255,000-lb.takeoff weight or as 
designated by the administrator) may require a separation distance of as much as six miles.

4) Collision avoidance is always the pilot’s responsibility.  14 CFR §91.113(a) states: “When weather conditions 
permit, regardless of whether an operation is conducted under VFR or IFR, vigilance shall be maintained by each 
person operating an aircraft so as to see and avoid other aircraft.”

5) Separation during departure from a nontower airport may depend on the pilot adhering to release time and 
clearance void time restrictions given by ATC as part of the clearance.

a) A release time is a departure restriction issued by ATC, specifying the earliest time an aircraft may depart.

b) A pilot who does not depart prior to the clearance void time must advise ATC as soon as possible of their 
intentions.  This time cannot exceed 30 minutes.  Failure to contact ATC within 30 minutes after the clearance 
void time will result in the aircraft being considered overdue and search and rescue procedures initiated.

Air Traffic Control

1) Components of Air Traffic Control.
a) Air Route Traffic Control Centers (ARTCCs) have jurisdiction mostly over en route IFR flights.  In the 

contiguous United States, there are twenty centers which control airspace.  Jurisdiction boundaries are shown on 
en route charts. 

i) Each ARTCC coordinates traffic within its area, and alerts the next ARTCC or approach control of your 
specific information as you approach the area.

ii) Each ARTCC is divided into sectors.  These boundaries are not charted, since you are “handed off” to a 
controller in each new sector.

b) Terminal Radar Control Facilities (TRACONs) regulate air traffic around terminal areas.  TRACON systems 
normally extend to between 10,000 and 12,000 feet MSL, and as far away as 30 N.M. from the primary airport. 

i) Non-radar approach control usually extends between 3000 & 4000 AGL.  IFR approaches and departures 
for airports outside of approach control areas are the jurisdiction of the ARTCC.
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2) Federal Airways – Airways are typically eight nautical miles wide, and may classified by altitude.

a) Airways based upon ground based navaids with a midpoint segment or a changeover point more than 51 N.M. 
from a navaid will be wider than 8 N.M. for the portion of the airway which exceeds this 51 N.M. limit.  This 
additional width is based upon a 4.5º angle from the navaid on each side the airway centerline.

b) Victor Airways are VOR airways used below 18,000 ft MSL.

c) L/MF airways (colored airways) are predicated solely on L/MF navigation aids and are depicted in brown on 
aeronautical charts and are identified by color name and number.

d) Jet Routes are VOR airways used from 18,000 ft MSL to and including FL 450.

e) Published Area Navigation (RNAV) routes require RNAV capability.  At and above 18,000 ft. MSL, these 
routes are known as Q-Routes over the United States.  Below 18,000 ft. MSL, these routes over the United 
States are known as T-Routes.

3) Air Traffic Service (ATS) Routes- The term “ATS route” is a generic term that includes “VOR Federal airways,” 
“colored Federal airways,” “alternate airways,” “jet routes,” “Military Training Routes,” “named routes,” and 
“RNAV routes.” The term “ATS route” does not replace these more familiar route names, but serves only as an 
overall title when listing the types of routes that comprise the United States route structure.

Navaid Service Volumes

1) Low-altitude navaids are used for navigation below 18,000 feet MSL.  Their service volume is 40 N.M., so that 
maximum distance between VOR stations on a direct flight is 80 N.M.

2) High-Altitude navaids are used for navigation for all altitude strata.  Up to 14,500 feet MSL, the service volume 
is 40 N.M.  From 14,500 feet MSL up to but not including 18,000 feet MSL, the service volume increases to 100 
N.M.  From 18,000 feet MSL to FL450, service volume increases to 130 N.M., while above FL 450 service volume 
decreases to 100 N.M.

3) MEA, or the Minimum En Route Altitude, is the lowest altitude between radio fixes, which assures satisfactory 
navigation signal coverage and minimum obstacle clearance requirements.  The MEA applies to the total width of 
the airway.

4) MOCA, or the Minimum Obstruction Clearance Altitude, is the lowest altitude which assures clearance 
requirements over obstacles within the boundaries a VOR airway, an off-airway route, or a route segment centerline, 
and assures acceptable navigation signal coverage within 22 N.M. of a navaid.

a) If both a MEA and a MOCA are prescribed for a particular route or route segment, a person may operate an 
aircraft below the MEA down to, but not below, the MOCA, provided the applicable navigation signals are 
available.  For aircraft using VOR for navigation, this applies only when the aircraft is within 22 N.M. of that 
VOR (based on the reasonable estimate by the pilot operating the aircraft of that distance).

5) OROCA, or the Off-Route Obstruction Clearance Altitude, provides obstruction clearance while traveling off of 
federal airways.  This altitude may not provide signal coverage from ground-based navigational aids, air traffic 
control radar, or communications coverage.

En Route

1) Direct routes are flights between navaids, airports, or waypoints that do not have an airway between them, and have 
not been checked for VOR interference.

2) When changing altitude, controllers expect climb or descent to be made as rapidly as possible until within 1000 feet 
of the new assigned altitude.  The last 1000 feet should be made between 500 and 1,500 fpm. 

a) The controller should be notified any time you are unable to:

i) Maintain a climb or descent of at least 500 fpm

ii) Maintain the cruising true airspeed specified on the flight plan within 5% or 10 knots, whichever is greater.

Flight Plans

1) According to 14 CFR §91.169, no person may operate an aircraft IFR in controlled airspace unless a flight plan has 
been filed.

a) No clearance is required or available in uncontrolled airspace (class G).
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Flight Plan Form

2) Items necessary on an IFR flight plan: 

a) Type of Flight Plan -- IFR, VFR, or DVFR.

b) Aircraft Identification Number.

c) Aircraft Type -- Transponder, RNAV, and DME information is also included in this item.  Special equipment 
suffix letters are listed in the AIM, Table 5-1-2.  The AIM chart has been reproduced on the following page.

d) True Airspeed -- Reported in knots.

e) Departure Point.
f) Departure Time -- Estimated time should be filled out upon filing.  Actual time will be recorded after 

departure.

g) Cruising Altitude -- This is the requested en route altitude for the first leg of the trip, and therefore a different 
altitude may be assigned.  File odd altitudes for eastbound flights (0˚ - 179˚) magnetic and even altitudes for 
westbound flights (180˚ - 359˚).

h) Route of Flight -- By airways, navaids, or waypoints.

i) Destination Airport and City.

j) Estimated Time En Route -- This should be figured as the estimated time over the point of first intended 
landing.

k) Remarks -- Enter only those pertinent to ATC if any.  

l) Fuel on Board -- Usable fuel available given in hours and minutes at the cruising airspeed listed in box 4.

m) Alternate Airport -- For a precision approach procedure, the alternate must be forecast to have at the estimated 
time of arrival at least a 600 foot ceiling and 2 statute miles visibility; for a nonprecision or APV approach, the 
alternate must be forecast to have at least an 800 foot ceiling and 2 statute miles of visibility.  If the alternate has 
no instrument approach, VFR conditions must be forecast from the MEA to landing. 

i) NOTE:  An alternate airport is not required if the first airport of intended landing has an instrument 
approach and is forecast to have at least a 2,000 foot ceiling and 3 miles of visibility for at least one hour 
before and after the estimated time of arrival.

n) Pilot’s Full Name, Address, Telephone, and Aircraft Home Base.

o) Number of Persons on Board.

p) Color of Aircraft.
q) Destination Contact and Telephone – Optional.

3) Flight plans should be filed at least 30 minutes before the estimated time of departure (ETD).  Flight plans are 
normally kept by ATC for at least one hour after ETD.
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4) IFR flight plans are automatically closed upon landing when the destination airport has an operating control tower.  
For flights to airports without an operating control tower, the pilot is responsible for initiating cancellation of the 
flight plan.  According to the AIM, paragraph 5-1-14, the flight plan can be closed either:

a) After landing at an airport with an operating FSS, or, 

b) While still airborne and in contact with ATC when weather conditions permit.  This method is preferable 
to closing the flight plan by telephone after landing, since it frees the airspace immediately for use by other 
aircraft.

Suffix Equipment Capability

NO DME

/X No transponder

/T Transponder with no Mode C

/U Transponder with Mode C

DME

/D No transponder

/B Transponder with no Mode C

/A Transponder with Mode C

TACAN ONLY

/M No transponder

/N Transponder with no Mode C

/P Transponder with Mode C

AREA NAVIGATION (RNAV)

/Y LORAN, VOR/DME, or INS with no transponder

/C LORAN, VOR/DME, or INS, transponder with no Mode C

/I LORAN, VOR/DME, or INS, transponder with Mode C

ADVANCED RNAV WITH TRANSPONDER AND MODE C
(If an aircraft is unable to operate with a transponder and/or Mode C, it will revert to the appropriate code listed above under Area 
Navigation.)

/E Flight Management System (FMS) with DME/DME and IRU position updating

/F FMS with DME/DME position updating

/G Global Navigation Satellite System (GNSS), including GPS and Wide Area Augmentation System (WAAS), with en route and 
terminal capability

/R Required Navigational Performance (RNP). The aircraft meets the RNP type prescribed for the route segment(s), route(s) and/or 
area concerned.

Reduced Vertical Separation Minimum (RVSM).
Prior to conducting RVSM operations within the U.S., the operator must obtain authorization from the FAA or from the 
responsible authority, as appropriate.

/J /E with RVSM

/K /F with RVSM

/L /G with RVSM

/Q /R with RVSM

/W RVSM
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Volume 3 - Instrument Approaches
The goal of an instrument approach is to transition an IFR aircraft from the en route system to a point where the airport 
runway is in sight, where it can complete the landing procedure visually.  IFR approaches are categorized as precision, 
nonprecision, or an approach with vertical guidance.

Approach & Landing Charts

1) Approach charts are very detailed, and give all information needed for the approach procedures.  Each approach 
chart is broken down into multiple sections:

a) The Pilot Briefing Information section is used when preparing for the approach.  It contains a summary of the 
information needed for the approach.  It includes NAVAID, final approach course, and airport information as 
appropriate; a Remarks section with any special advisories of which the pilot should be aware; a textual version 
of the Missed Approach instructions; and a listing of the pertinent communication frequencies.

b) The Planview is used for the initial approach segment and gives a bird’s eye view of the approach.

c) The Profile view is used after the approach has started.  It gives information concerning altitudes at different 
locations on the approach and includes an iconic representation of the Missed Approach instructions.

d) The Minimums section is used near the end of an approach, and contains information about the minimum flight 
visibility and minimum altitude that can be achieved before a decision is made concerning the success of the 
approach.

e) The Airport Sketch gives a view of all runways and taxiways on the airport.

Precision Approaches

1) Precision approaches are flown at an angle of descent.  The purpose of an instrument approach is to bring an aircraft 
down through clouds to a point where the runway is visible.  If the runway is not visible at a certain altitude on 
a precision approach, a missed approach must be flown.  This altitude is called the Decision Altitude (DA).  At 
this MSL altitude on the glideslope, the decision must be made either to continue the approach or to fly a missed 
approach.  Decision Height (DH) is the height above the threshold elevation where this decision must be made. 

2) Decision Altitude (DA) is referenced to mean sea level (MSL) and Decision Height (DH) is referenced to the 
threshold elevation.

3) Precision approaches are standard instrument approaches with glideslope information meeting the precision 
standards of ICAO Annex 10; for example, the Instrument Landing System (ILS), Microwave Landing System 
(MLS), and Precision Approach Radar (PAR).  ILS is by far the most common; MLS and PAR are rare. 

a) An approach that provides glidepath deviation information but does not meet the precision requirements of 
ICAO Annex 10, is termed an Approach with Vertical Guidance (APV).

4) Guidance information for ILS is provided by the localizer for left/right guidance, and the glideslope for up/down 
guidance.

5) The Localizer.

a) The Localizer is an electronic extension of the centerline of the runway, and operates within the frequency 
range of 108.10 to 111.95.  Their three-letter identification codes are always preceded by the letter “I” for easy 
identification.  Localizers are adjusted so that the signal is 700 feet wide at the approach end of the runway.  
Due to varying runway lengths, the width of the localizer signal varies between 3˚ and 6˚. 

i) A Localizer Directional Aid, or LDA, is a localizer that is not aligned with the centerline of the runway.

ii) A Simplified Directional Facility, or SDF, is much like an LDA, but is less precise, measuring either 6˚ or 
12˚ wide.  SDF identifiers are not preceded by the letter “I”.  Glideslopes are not installed with SDFs.  An 
SDF is NOT a precision approach.

b) Heading corrections should be 5˚ or less unless you have a full-scale deflection.  Also, as you approach the 
runway, the localizer gets smaller.  Therefore, corrections should be proportionally smaller.

c) Localizers normally emit signals in two directions, called the Front Course and the Back Course.  The front 
course is used for the ILS approach.  The back course is only usable when an approach procedure has been 
approved for it.  The back course is marked on the chart in large bold letters.  The back course inbound 
instrument indications are opposite of those for a front course approach.
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6) The Glideslope.

a) The Glideslope provides vertical navigation.  Glideslope frequencies are paired with localizer frequencies, 
and most receivers are designed to automatically select the appropriate glideslope frequency when a localizer 
frequency is selected.  Typical glideslopes are positioned to give a 3˚ descent angle (318 feet per nautical mile), 
and usually have a threshold crossing height of 55 feet.  The glideslope is extremely precise, and a full scale 
deflection either above or below is equal to a 0.7˚ or greater deviation from the centerline.

b) With an increase in groundspeed, the descent rate must be increased in order to maintain the glideslope.  
Conversely, with a decrease in groundspeed, the descent rate must be decreased.  The table below can be used 
to compute the descent per minute given an approximate groundspeed and angle of descent. 

c) NOTE: SINCE GLIDESLOPE INDICATIONS CAN BE RECEIVED ANYWHERE AROUND THE 
ANTENNA, THE GLIDESLOPE SHOULD ONLY BE USED WHEN THE APPROACH CHART SPECIFIES 
A GLIDESLOPE.

Rate of Descent Table

7) Range information is provided by marker beacons.  Marker beacons transmit a signal straight up.  All marker 
beacons transmit on 75 megahertz.

a) Outer Markers are normally located between 4 and 7 miles from the approach end of the runway.  It is normally 
located at or near the glideslope intercept altitude.  The outer marker transmits dashes at a rate of 2 per second, 
and the three light marker indicator illuminates a blue light.

b) Middle Markers are located about 3500 feet from the approach end of the runway.  It is normally located at or 
near the decision altitude along the glideslope.  The middle marker transmits alternating dots and dashes at a 
rate of 95 pairs per second, and the middle marker illuminates the amber light.  Middle markers may be found 
on existing ILS installations but are no longer considered standard for new installations.
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8) MLS approaches are extremely rare.  For a description of MLS operation, consult the Aeronautical Information 
Manual.

Runway Markings - Used on Runways Served by Precision Instrument Approaches

Nonprecision Approaches

1) Nonprecision approaches include RNAV (GPS-Lateral Navigation {LNAV}, WAAS-Localizer Performance {LP}, 
& VOR-DME RNAV), VOR, NDB, TACAN, LDA, and SDF approaches.  Nonprecision approaches do not provide 
glideslope information.  Instead of a Decision Altitude, a nonprecision approach has a Minimum Descent Altitude or 
MDA.  This altitude is flown in level flight until the airport is in sight or until a missed approach is begun.

Approaches with Vertical Guidance (APV)

1) APV approaches provide lateral and vertical guidance but does not meet ICAO Annex 10 standards required 
for precision approaches.  These include Lateral Navigation / Vertical Navigation (LNAV/VNAV), Localizer 
Performance with Vertical guidance (LPV), and LDA with glideslope

Runway Lighting Systems

1) Touchdown Zone Lights are placed on either edge of the runway at the approach end.  The system normally extends 
3,000 feet along the runway, and lights are placed at 100-foot intervals.

2) Runway Centerline Lighting begins 75 feet from the landing threshold and ends 75 feet from the opposite end of the 
runway.  They are spaced 50 feet apart.

Circling Approaches

1) A Circling Approach is a maneuver initiated by the pilot to align the aircraft with the runway for landing when a 
straight-in landing from an instrument approach is not possible.  In order to fly a circling approach, the pilot must 
have ATC authorization and must have established the required visual reference to the airport.  The minimums for a 
circling approach are listed in the minimums section of the approach chart.  Navigation is visual.

Radar Approaches

1) A radar approach is an approach where the air traffic controller issues instructions, for pilot compliance, based on 
aircraft position in relation to the final approach course and the distance from the end of the runway as displayed 
on the controller’s radar display.  These may be given to any aircraft upon request and may be offered to pilots of 
aircraft in distress or to expedite traffic.  There are two types of radar approaches.  Each type may be performed at 
airports where minimums are published for the particular type of approach.

2) A Precision Approach Radar (PAR) approach is one where the controller provides highly accurate navigational 
guidance for runway alignment and elevation.  Pilots will be given headings to fly, and are told when to expect glide 
path interception and when to begin descent.  This information is provided until the aircraft reaches the published 
decision altitude, and radar service is automatically terminated upon completion of the approach. 

3) An Airport Surveillance Radar (ASR) approach is one in which a controller provides navigational guidance only, 
with no controller service for elevation.  The pilot is furnished headings for runway centerline alignment as well as 
range information.  Information pertaining to the commencement of descent to the MDA and when the aircraft is at 
the missed approach point is furnished as well.  If requested by the pilot, the controller will furnish recommended 
altitudes each mile from the runway.
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Approach Standards

1) The primary area extends beyond the 10-mile procedure turn limit, and the minimum obstacle clearance is 1,000 
feet.  It is also 1,000 feet for the entry area and maneuvering zone.  Obstruction clearance in the secondary area 
starts at 500 feet and tapers to zero.  Minimum obstacle clearance in circling areas is 300 feet, while a straight-in 
final approach segment may have a clearance as low as 250 feet.

2) The optimum descent gradient is 250 feet per mile with a maximum of 500 feet per mile during the initial segment.

3) Procedure turns can be reduced to five miles for category A aircraft, and extended to 15 miles for category E 
aircraft.

Procedure Turns

1) Procedure turns are prescribed when it is necessary to reverse direction to establish the approaching aircraft inbound 
on an intermediate or final approach course.  Procedure turn directions are shown on charts, and must be performed 
in the direction shown by the chart for obstacle clearance purposes.  The procedure turn or hold in lieu of procedure 
turn is a required maneuver when it is necessary to perform a course reversal.  The procedure turn is not required 
when the symbol “No PT” is shown, when RADAR VECTORING to the final approach course is provided, when 
conducting a timed approach, or when the procedure turn is not authorized.  The hold in lieu of procedure turn is 
not required when RADAR VECTORING to the final approach course is provided or when “No PT” is shown.  The 
altitude prescribed for the procedure turn is a MINIMUM altitude until the aircraft is established on the inbound 
course.  The maneuver must be completed within the distance specified in the profile view.

2) On FAA charts, a barbed arrow indicates the direction or side of the inbound course on which the procedure turn is 
made.  Headings are provided for course reversal using the 45-degree type procedure turn, though this method is not 
required.  The point at which the turn may be commenced and the type and rate of turn is left up to the pilot.  Some 
procedure turns are specified by procedural track and MUST BE flown exactly as depicted.

Timed Approaches

1) Timed approaches are approaches initiated by ATC where successive aircraft are assigned a time to cross the 
approach fix inbound.  They are indicated by ATC by assigning a time to depart the final approach fix inbound 
(nonprecision approach), or the marker or fix used in lieu of an outer maker (precision approach).  Timed 
approaches may only be conducted under the following conditions:

a) A control tower is in operation at the airport where the approaches are conducted.

b) Direct communications are maintained between the pilot and the center or approach controller until the pilot is 
instructed to contact the tower.

c) If more than one missed approach procedure, none require a course reversal.

d) If only one missed approach procedure is available, 

i) Course reversal is not required, and

ii) Reported ceiling and visibility are equal to or greater than the highest prescribed circling minimums for the 
IAP.

e) Pilots shall not execute a procedure turn when cleared for the approach.  It is the pilot’s responsibility to adjust 
the holding pattern in order to cross the fix at the prescribed time.

Missed Approaches

1) A missed approach is a maneuver conducted by a pilot when an instrument approach cannot be completed to a 
landing.  The route of flight and altitude are shown on instrument approach procedure charts. 

2) Missed approach procedures must be initiated only at the missed approach point, and the pilot must comply with the 
procedures listed.  Obstacle clearance areas assume that the missed approach procedure is started from the missed 
approach point at a point not lower than the MDA or DA.

3) A missed approach from a circling approach must first begin with a climbing turn towards the landing runway for 
obstacle avoidance, then roll out onto the heading given for the missed approach procedure.
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Holding

1) A holding pattern is used whenever an aircraft is cleared to a fix other than the destination airport and delay is 
expected.  If a holding pattern is charted and the controller does not issue complete holding instructions, the pilot is 
expected to hold as depicted on the appropriate chart.  If it is not charted, or if the controller wishes a holding pattern 
other than that published to be flown, the controller will issue complete holding instructions. 

2) An ATC clearance requiring an aircraft to hold where the pattern is not charted will include the following 
information:

a) Direction of holding from the fix in terms of the eight cardinal compass points (N, NE, etc.)

b) Holding fix

c) Radial, course, bearing, airway or route on which the aircraft is to hold

d) Leg length in miles if DME or RNAV is used.  (Leg length will be specified in minutes on pilot request or if the 
controller considers it necessary).

e) Direction of turn if either:

i) Left turns are to be made

ii) Clarification is requested by the pilot

iii) Clarification is deemed necessary by the controller

f) Time to expect further clearance and other delay information

3) Maximum holding pattern speed limits:

ALTITUDE (MSL) AIRSPEED (KIAS)

MHA-6,000’ 200

6,000’-14,000’ 230

14,000’ and above 265
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Volume 3 – Riverton VOR Runway 10
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Volume 3 – Belfast NDB Runway 15
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Volume 3 / 6 – Cincinnati West RNAV (GPS) Runway 19
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Volume 3 / 6 – Butler County RNAV (GPS) Runway 29
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Volume 3 / 6 – Gene Snyder VOR or GPS A
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Volume 3 – Question 3.2
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Volume 3 – Question 3.3
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Volume 3 – Question 3.4
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Volume 3 – Question 3.5
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Volume 3 – Question 3.6
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Volume 3 – Question 5.6
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Volume 3 – Question 5.7



  What You Should Know

Page 2-26  Instrument Rating

Instrument Rating DVD Study Guide – Volume 3 Sporty’s Complete Flight Training Course

PTS Study Guide  Page 2-27

Instrument Rating DVD Study Guide – Volume 3
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Volume 3 – Question 18.1
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Volume 4 - En Route IFR
Charts and Airways

1) Low Altitude En Route Charts (L Charts) contain information for IFR flights on Victor Airways and T-Routes.  
Generally, Victor Airways are numbered even when they run east-west and odd when they run north-south.  Victor 
Airways and T-Routes extend up to but do not include 18,000 ft. MSL.

2) High Altitude En Route Charts (H Charts) contain information on High Altitude Airways; the Jet Routes and Q-
Routes.  High Altitude Airways begin at 18,000 ft. MSL and continue up to FL450.  Airplanes flying above FL450 
fly point to point, called direct navigation.

3) Area Charts are printed for areas congested with airways and navigation information.  Areas that have published 
area charts are denoted on the L charts.  L charts depict all the necessary information for flight through the area, 
while Area Charts contain the information necessary for arrivals and departures inside the area. 

Airway Limits and Minimums

1) The MOCA, or Minimum Obstruction Clearance Altitude is at least 1000 ft. above the highest obstruction within 4 
N.M. of the airway centerline.  In mountainous terrain, the clearance is increased to 2000 ft, although under certain 
circumstances, it can be dropped to 1500 ft.  It also allows for a satisfactory navigational signal when within 22 
N.M. of a station.  On off-airway direct flights, pilots are responsible for obstacle clearance.  Fixes named on direct 
flights are compulsory reporting points.

2) The MEA, or Minimum En Route Altitude, allows for obstacle clearance and satisfactory navigational signal 
reception throughout the airway, and for the identification of fixes on the airway. 

a) Some fixes cannot be identified at the MEA.  This is because the signal from the side station cannot be received 
at the MEA.  An MRA, or Minimum Reception Altitude, is published for these fixes.

b) An MEA Gap denotes a break in the navigation signal coverage, or a signal, which does not meet airway 
standards.  When flying through an MEA gap, the proper heading should be maintained until reception resumes.

c) An MCA, or Minimum Crossing Altitude is the lowest altitude at which an aircraft may cross a fix when 
transitioning to a higher MEA. 

3) MAAs, or Maximum Authorized Altitudes, are applied to some Victor Airways in order to keep aircraft out of 
conflicting airspace, such as overhanging layers of Class B airspace.

4) COPs, or Changeover Points, are points along the airway between two adjacent navigational facilities or waypoints 
where a switch in navigational aid should occur.  Midpoint COPs are not charted, COPs located other than at 
midpoints are denoted on the chart.  The COP on a course that changes direction is located at the bend in the airway.

5) Preferred Routes are established between busier airports, and are set up to increase efficiency and capacity.  They 
normally extend through more than one ARTCC, and are recommended, not required.  Preferred Routes are listed in 
the Airport/Facility Directory.

Instrument Departure Procedures (DPs)

1) An Instrument Departure Procedure is an ATC coded departure procedure that has been established at certain 
airports to simplify clearance delivery procedures.  DPs are published by the National Aeronautical Charting Office 
in the Terminal Procedures Publication.  There are two basic types of DPs:

a) Obstacle Departure Procedures (ODPs).

i) Printed either textually or graphically.

ii) Provide obstruction clearance via the least onerous route from the terminal area to the en route structure.

iii) May be flown without ATC clearance unless an alternate DP has been specifically assigned by ATC. 

b) Standard Instrument Departures (SIDs).

i) Always printed graphically.

ii) ATC procedures printed for pilot/controller use in graphic form to provide obstruction clearance and a 
transition from the terminal area to the en route structure.

iii) Primarily designed for system enhancement and to reduce pilot/controller workload.

iv) ATC clearance must be received prior to flying a SID. 
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Standard Terminal Arrivals (STARs)

1) A Standard Terminal Arrival is issued as a transition from a point en route to an approach position, and is used to 
simplify clearance delivery procedures.  STARs are published by the National Aeronautical Charting Office in the 
Terminal Procedures Publication. 

Transition Areas

1) Transition areas are Class E airspace areas extending upward from 700 feet or more AGL when designated 
in conjunction with an instrument approach procedure, or from 1,200 feet AGL or more when designated in 
conjunction with airway route structures or segments.  They are designated to maintain controlled airspace while 
transitioning between the terminal and en route environments, and, unless specified otherwise, terminate at the base 
of the overlying controlled airspace.

a) The term “Transition Areas” is generally no longer used.  These Class E areas are now described by the phrase, 
“Airspace used for transition.”  The older term still appears in some FAA information, including the Instrument 
Knowledge Test, and is included here for completeness.

Alternate Airports

1) Fuel Requirements -- 14 CFR §91.167 requires that an aircraft operating in IFR conditions, given weather reports 
and forecasts, must have enough fuel to:

a) Complete the flight to the first airport of intended landing, and

b) Fly from that airport to the alternate airport, and thereafter,

c) Fly for another 45 minutes at cruising speed

2) Alternate Airport Minimums -- For flight planning purposes, 14 CFR §91.169 requires that an airport must have 
the following standard terminal forecast minimums at the ETA in order to be used as an alternate:

a) For a precision approach, a 600 foot ceiling and 2 statute miles visibility.

b) For a nonprecision approach, an 800 foot ceiling and 2 statute miles visibility.  While APV approaches are not 
considered in the regulation, they are generally considered nonprecision for alternate planning purposes.

c) For a non-instrument approach, there must be a forecast for VFR conditions from the MEA until landing.

3) An alternate is not mandatory if the first airport of intended landing has an IAP and has been forecast to have at least 
a 2000 foot ceiling and 3 miles of visibility for at least one hour before and one hour after the ETA.

4) It is not necessary to go to the specified alternate airport if unable to land at the intended destination.

Weather Data

1) Area Forecasts cover a fairly large area; six cover the contiguous United States.  They are a good source of 
information for en route conditions.  Area Forecasts are issued three times per day, and include a 12-hour forecast, 
as well as a 6-hour outlook.  They are divided into four sections:

a) Communications and Product Headers

b) Precautionary Statements

c) Synopsis

d) VFR Clouds and Weather

2) Terminal Aerodrome Forecasts predict weather conditions expected within 5 S.M. of the terminal.  Use of the 
code “VC” (vicinity) applies to weather conditions expected to occur from between 5 to 10 S.M. from the airport.  
TAFs are issued four times daily at 0000Z, 0600Z, 1200Z and 1800Z and usually cover a 24 or 30-hour period.
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3) Winds Aloft Forecasts provide an estimate of wind direction and speed, as well as temperature for certain altitudes.  
The conditions are normally given in a six-digit code, with the first two digits representing tens of degrees of wind 
direction.  The two middle digits represent the wind speed, and the final two digits (separated by a plus or minus 
sign) represent the temperature.  The wind direction is given in reference to true north, wind speed is given in knots, 
and temperature is given in Celsius.

a) NOTE: Since wind direction and speed must conform to a four digit code, special codes are used for light and 
variable winds, as well as wind speeds that are over 99 knots.  Light and variable winds are depicted in the four 
digit code as “9900”.  For windspeeds over 99 knots, 50 is added to the wind direction digits.  For example, for 
a wind from 230˚ with a speed of 108 knots will be depicted in the four digit code as “7308”.

4) Aviation Routine Weather Report, or METAR report, as the name implies, is an actual observation taken from 
the surface of the airport every hour.  If rapid changes occur in the weather, special report observations are taken.  
Surface Weather Observations will contain any of the following information that is pertinent to the observation:

a) Type of Report -- METAR or SPECI (special)

b) Station designator -- ICAO identifier

c) Time of report -- reported in UTC

d) Wind information -- Direction in tens of degrees from true north and wind speed in knots

e) Visibility -- reported in statute miles or Runway Visual Range (RVR) in feet

f) Weather and obstructions to visibility

g) Sky condition -- Height of ceiling and other layers, and amount of coverage of layers

h) Temperature and dew point -- reported in degrees Celsius

i) Altimeter setting -- given in inches of mercury

j) Remarks -- any significant data not reported above

i) NOTE:  Pertinent observation information is broadcast over ATIS.

5) Pilot Reports (PIREPs) give actual conditions encountered by aircraft in flight.  PIREPs usually contain information 
concerning cloud tops, icing, visibility, and turbulence.

6) Radar Weather Reports (SD) observe thunderstorms and general areas of precipitation, indicating its type, 
intensity, trend, and location.  Also included is the echo top of the precipitation.  Radar Summary Charts report 
the same information, but are presented on a map instead of textual form.  Both serve to show lines and areas of 
precipitation and thunderstorms.  Weather radar cannot detect ceilings, fog, or clouds.

7) AIRMETs are warnings of weather hazards that, although of possible interest to all aircraft, are of special interest to 
light aircraft.  AIRMETs are issued for moderate icing and turbulence, high surface winds, and low visibility areas.

8) SIGMETs are weather advisories that deal with weather significant to the safety of all aircraft.  They cover severe 
and extreme turbulence, severe icing, widespread sandstorms and dust as well as volcanic eruptions.  SIGMETs 
are available from FSS.  Convective SIGMETs are issued specifically for tornadoes, severe and/or embedded 
thunderstorms, lines of thunderstorms, strong thunderstorms with a large area of coverage, and areas of hail 3/4 inch 
in diameter or greater.

9) Constant Pressure Analysis Charts are upper air weather maps, and show areas of constant pressure.  They are 
prepared twice daily, and are prepared for six pressure levels  (850, 700, 500, 300, 250 and 200 Mb).  Constant 
pressure charts give information on observed temperature, the temperature/dew point spread, wind, and height of the 
pressure surface and height changes over the previous 12 hours.

10) Weather Depiction Charts are computer prepared from METARs to give a broad overview of observed flying 
category conditions at the valid time of the chart.  This computer-prepared chart is valid at the time of the plotted 
data, and is prepared at 3-hour intervals.
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Volume 5 - Weather for IFR
Thunderstorms

1) High relative humidity, unstable air from the base to high levels, and a lifting force to set the cycle in motion are 
necessary for thunderstorm formation.  The life cycle of a thunderstorm progresses through three stages, though it 
must be remembered that these stages apply only to cells.  A storm cloud usually contains many such cells, all in 
different stages of development.

a) The Cumulus Stage -- Each thunderstorm begins as a cumulus cloud, though few cumulus clouds develop into 
thunderstorms.  This stage is characterized by a prevailing updraft that commonly reaches a speed of 3,000 feet 
per minute, and is strongest at higher altitudes during the later parts of the stage.  Temperatures within the storm 
at this stage are higher than the surrounding air.  Water droplets remain quite small during this updraft, but 
cause an icing hazard as temperatures decrease.

b) The Mature Stage -- The transition to this stage is marked by surface precipitation.  As the water droplets 
increase in size, they slow the updraft and cause a downdraft to occur.  Updrafts remain, and may increase in 
speed to over 6,000 fpm, while the downdraft can exceed 2,500 fpm.  These opposite drafts occur in very close 
proximity to each other, and cause very severe shear.

c) The Dissipating Stage -- This stage arrives when the downdrafts have occupied all of the storm except the very 
top, where updrafts still persist.  In this stage, the anvil top becomes apparent and precipitation ceases.

2) Types of thunderstorms:

a) Air Mass Thunderstorms -- These thunderstorms form as a result of movement of different air masses, usually 
as a result of surface heating.  They tend to be weaker in intensity and shorter in duration, but are still extremely 
dangerous to aircraft.

b) Frontal and Prefrontal Thunderstorms -- These occur along and ahead of fronts, and may be embedded in other 
clouds.  Therefore, these present a special risk for pilots, since visual circumnavigation is impossible.  Frontal 
thunderstorms tend to be larger in size, intensity, and duration than air mass thunderstorms.  Frontal and 
prefrontal thunderstorms may also be classified as Steady State or Severe thunderstorms.

3) Flying in the vicinity of thunderstorms is extremely dangerous, since they contain many elements that are 
detrimental to airplanes.  Turbulence occurs not only in the thunderstorms, but around them, also.  The AIM states 
that turbulence can occur as far away as twenty miles from a severe thunderstorm. 

Turbulence

1) Turbulence Reporting Criteria:

a) Light Turbulence -- Causes slight, erratic changes in attitude and altitude.  Occupants may feel a slight strain 
against seat belts, and unsecured objects may move slightly.  A light, rhythmic bumpiness is called Light Chop.

b) Moderate Turbulence -- Changes in attitude and altitude occur, but the airplane remains in positive control 
at all times.  Occupants feel a definite strain on seat belts, and unsecured objects are dislodged.  Turbulence 
similar to light chop that is more intense, but does not cause appreciable changes in altitude or attitude should 
be reported as Moderate Chop.

c) Severe Turbulence -- Causes large, abrupt changes in attitude and altitude, as well as a greatly varying 
indicated airspeed.  May cause temporary loss of control.  Occupants are forced violently against seat belts, and 
unsecured objects are tossed about. 

d) Extreme Turbulence -- Aircraft is violently tossed about, and control is practically impossible.  May cause 
structural damage to aircraft.

2) Since the intensity of the effect of turbulence relies on the size of the airplane encountering the turbulence, it is 
necessary to give the type of aircraft when reporting turbulence.  A small airplane will report turbulence as stronger 
than a large airplane.
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3) Types of Turbulence:

a) Convective turbulence is nearly always present on warm days and is most active when winds are light.  It is 
especially heavy over mountains and high deserts in the west, and is strongest in the mid-afternoon.

b) Wind shear is a change in wind speed and/or wind direction in a short distance resulting in a tearing or 
shearing effect, and occurs in both horizontal and vertical directions.  This is especially hazardous near the 
surface.

4) An airplane’s maneuvering speed is a mathematically calculated speed at which the airplane will stall as the limit 
load factor is reached.  It is directly proportional to the weight of the airplane, and therefore increases as the weight 
increases.  Most handbooks give the maneuvering speed for maximum gross weight.  Since the maneuvering speed 
is lower than the cruising speed, the airplane should be slowed down when entering stronger turbulence.

Structural Icing

1) The effects of structural icing can be dangerous.  Icing will cause lift for a given angle of attack to decrease, thrust to 
decrease, and drag and weight to increase.  Therefore, in conditions of icing, the stall speed for the airplane will rise 
sharply. 

2) Structural icing occurs when flying through areas containing supercooled water droplets, or droplets below freezing 
temperature, but still in liquid form.  Therefore, visible moisture is necessary for icing to occur.  The rate at which 
ice accumulates depends upon the amount of liquid water, the size of the supercooled drops, airspeed, and size and 
shape of the airfoil.

3) The most severe icing will take place in areas where there is mechanical lifting.  The severity of ice is directly 
related to the stability of the air.  Therefore, icing encountered in turbulence will likely be very severe.

4) There are two main types of icing, which may appear together as Mixed Ice.

a) Clear ice occurs when supercooled droplets freeze slowly after contacting the airplane’s surface.  Since more 
of the trapped air escapes from the droplet after contact, clear ice is more solid and smoother than rime ice.  
Although it does not spoil the airflow as quickly as rime ice, it is much more difficult to remove due to its 
solidity.

b) Rime ice occurs when supercooled droplets freeze instantaneously upon contact with the airplane’s surface.  
This causes air to become trapped in the ice, and makes the surface rough and milky in color.  Rime ice is 
easy to remove, but will cause the airflow to lose efficiency fairly rapidly because of its roughness.  Rime 
ice is usually found in stratus clouds in ambient temperatures at freezing or below.  Rime ice is possible at 
temperatures below -10˚ C.

5) Icing is often found in dynamically changing weather conditions.  Therefore, PIREPs concerning icing are useful 
only if they are fairly recent.  Also, icing reports are more useful when reported by airplanes with airspeeds similar 
to yours.

6) Test data indicate that ice, snow, or frost formations having a thickness and surface roughness similar to medium 
or course sandpaper on the leading edge and upper surface of a wing can reduce wing lift by as much as 30% and 
increase drag by 40%.

7) The roughness of frost spoils the smooth flow of air over the airfoil causing a slowing of the air.  Even a small 
amount of frost can cause early airflow separation resulting in a loss of lift.

Weather Minimums

1) NOTE: Weather minimums for takeoff do not apply to not-for-hire flight operations.  Instrument approach 
minimums do apply to all aircraft and operations.  The minimums that follow are a general overview.  Refer to the 
published approach chart for the approach to be flown in conjunction with the NOTAMs to determine the actual 
minimums.

2) ILS Approach Minimums:

a) 1/2 mile visibility is required for most approaches, although some approaches require only 1800 feet of runway 
visual range.  Others require more.

b) Decision height is usually 200 feet above the runway touchdown zone.



  What You Should Know

Page 2-60  Instrument Rating

Instrument Rating DVD Study Guide – Volume 5 Sporty’s Complete Flight Training Course

PTS Study Guide  Page 2-61

Instrument Rating DVD Study Guide – Volume 5

3) Nonprecision Approach Minimums:

a) VOR and Localizer Approaches:

i) May be as low as 1/2 mile visibility.

ii) Minimum Descent Altitudes (MDAs) from 400 to 600 feet AGL.  The lowest possible MDA for a VOR 
approach is 250 feet AGL.

b)  NDB Approaches:

i) May be as low as 1/2 mile visibility.

ii) MDA as low as 350 feet AGL.

4) APV Approach Minimums:

a) Visibility can be as low as 1/2 mile.

b) Decision height can be as low as 200 feet above the runway touchdown zone.

5) RVR -- The Runway Visual Range is measured from the base of the approach end of the runway, and is reported in 
hundreds of feet.  It represents the horizontal distance a pilot will see down the runway from the approach end.  It is 
a horizontal measurement, not a slant measurement. 

6) More accidents occur during approaches than during any other time in IFR flights, and data from these accidents 
suggests that descent past the MDA or DA was intentional, and was therefore caused by pilots pushing the approach 
to catch sight of the runway, or by pilots who believed the runway was in sight.

7) Accidents also occur often when multiple approaches are made, where the pilot will try progressively harder to make 
a successful approach, even though there is no visibility at the MDA.

Fog

1) Radiation fog is caused by cooling of the land surface, which is then commuted to the surrounding air.  Radiation 
fog usually occurs on clear nights when the temperature – dew point spread is small, and winds are very light.  It 
also forms or thickens right after sunrise.

2) Advection fog is a coastal fog, it occurs when warm, moist air moves over a relatively cold surface in moderate 
wind conditions.  Heavier winds will lift the fog, forming a stratus cloud.  It is very difficult to forecast when 
advection fog will clear. 

3) Upslope fog is produced by air cooling as it expands moving up a slope.  It will also form in moderate winds, as 
heavy winds will produce stratus or stratocumulus clouds instead of fog. 

4) Note:  Fog (FG) is reported only when the visibility is less than 5/8 S.M., otherwise mist (BR) is reported.  Total 
obscurations of vertical visibility are reported in the format “VVhhh” where VV denotes vertical visibility and “hhh” 
is the vertical visibility in hundreds of feet.  There is no provision in the METAR code to report partial obscurations.  

a) Example:  1/8SM FG VV006

i) Horizontal visibility one eighth of a mile in fog, vertical visibility 600 feet.
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Volume 6 - Advanced IFR
Supplemental Oxygen

1) According to 14 CFR §91.211, at cabin pressure altitudes above 12,500 feet MSL up to and including 14,000 feet 
MSL, the flight crew must be provided with and use supplemental oxygen for any part of the flight at those altitudes 
that is more than 30 minutes in duration.  At cabin pressure altitudes above 14,000 feet MSL, supplemental oxygen 
is required for the flight crew during the entire flight time at those altitudes.  Above 15,000 feet MSL, each occupant 
must be provided with supplemental oxygen for the duration of the flight above that altitude.

Area Navigation 

1) RNAV, or Area navigation, provides enhanced navigational capability to the pilot.  RNAV equipment can compute 
the airplane position, actual track, and groundspeed, and then provide meaningful information relative to a route of 
flight selected by the pilot.  Typical equipment will provide the pilot with distance, time, bearing, and crosstrack 
error relative to the selected “TO” or “active” waypoint and the selected route.  Several navigational systems with 
different navigational performance characteristics are capable of providing area navigational functions.  Present day 
RNAV includes INS, VOR/DME, and GPS.

GPS

1) GPS, or Global Positioning System, uses travel time of signals from different satellites.  This gives the position of 
the airplane in terms of latitude and longitude.  This information, along with information on the destination or fixes 
along a route, is used by the computer in the on-board receiver to compute bearing to the next point in the flight 
plan, or the destination, as well as the actual track, groundspeed, estimated time en route, and the desired track based 
on the flight plan.  GPS units can be approved for IFR en route, terminal, and approach navigation using either 
stand-alone GPS approaches, or overlays of existing nonprecision approaches.  The installation must be specifically 
approved by the FAA for IFR use.

2) VOR/DME RNAV and GPS systems both show deviation from course in linear terms, where VOR deviation is 
shown in angular terms.  For example, a one dot cross track error on a VOR indicates that the airplane is two degrees 
off course.  The same error would indicate one mile off course when using one of the other navigational systems in 
en route flying.  When GPS is used for an approach, the sensitivity of the cross track error indication increases as the 
airplane closes on the destination.

Horizontal Situation Indicator (HSI)

1) The Horizontal Situation Indicator is a combination of two instruments, the vertical azimuth card heading indicator, 
and the VOR/ILS indicator.  The course deviation bar operates with a VOR/LOC navigation receiver or GPS unit 
to indicate left or right deviations from the course selected, and moves left or right in the same manner that the 
angular movement of a conventional VOR/LOC needle indicates deviation from course.  Desired course for a VOR 
is selected by rotating the course-indicating arrow in relation to the heading azimuth card with the course set knob.  
The triangle shows if the course is to or from the station.

2) The HSI gives you a pictorial presentation, as if you were above the aircraft looking down, and displays the aircraft, 
course selected, and relative navaid location. 

Distance Measuring Equipment (DME)

1) DME is used in conjunction with VORs and, on rare occasions, NDBs.  As the name implies, DME will tell you 
distance from the appropriate station.  The mileage readout is in nautical miles and is the direct distance from the 
aircraft to the DME ground facility.  This is commonly referred to as the slant-range distance.  The difference 
between a measured distance on the surface and the DME slant-range distance is known as slant-range error, and is 
smallest at low altitude and long range.  The error is greatest when the aircraft is directly over the ground facility.  
To consider readings accurate, you should be at least one nautical mile from the station for each 1,000 feet above the 
station. 



  What You Should Know

Page 2-62  Instrument Rating

Instrument Rating DVD Study Guide – Volume 6 Sporty’s Complete Flight Training Course

PTS Study Guide  Page 2-63

Instrument Rating DVD Study Guide – Volume 6

2) According to 14 CFR §91.205, an aircraft must be equipped with approved DME when operating at or above FL 
240 when using VORs for navigation.  If the DME fails above this altitude, the pilot shall notify ATC immediately, 
and then may continue operations at and above FL 240 to the next airport of intended landing at which repairs or 
replacement of the equipment can be made.

a) NOTE: IFR approved GPS may be used as a substitute for DME, and satisfies the DME requirement of 14 CFR 
§91.205.

Volume 6 – Question 10.5



  What You Should Know

Page 2-64  Instrument Rating

Instrument Rating DVD Study Guide – Volume 7 Sporty’s Complete Flight Training Course

PTS Study Guide  Page 2-65

Instrument Rating DVD Study Guide – Volume 7

Volume 7 - FARs and Your Instrument Test
Special Clearances

1) “VFR-On-Top” Clearance -- An ATC authorization for an IFR aircraft to operate in VFR conditions at any 
appropriate VFR altitude above the MEA for the route.  The “VFR-on-top” clearance must be requested by the pilot, 
and permits the pilot to select an altitude of his choice in lieu of an assigned altitude.  However, the pilot still must 
report changes in altitude to ATC.  On this clearance, ATC may or may not offer traffic advisories, and it is the sole 
responsibility of the pilot to see and avoid other aircraft.

2) Cruise Clearance -- Used in place of “maintain.”  “Cruise” assigns a block of airspace from the minimum IFR 
altitude up to and including the altitude specified in the cruise clearance.  The pilot may level off at any intermediate 
altitude within this block of airspace.  Climb/descent within the block is to be made at the discretion of the pilot.  
However, once the pilot starts descent and verbally reports leaving an altitude in the block, he may not return to that 
altitude without additional ATC clearance.

3) Abbreviated Clearance -- Given by ATC when an IFR flight plan can be approved with little or no revision.  A 
controller will issue an abbreviated clearance by stating “cleared to (destination) as filed;” however, this clearance 
does not include approval of the requested altitude, only course.  Altitude will always be given in the clearance.  If a 
DP is assigned, the name of the DP and transition will be given.

4) Clearances from Non-Towered Airports -- If surface radio communication with ATC is possible, the clearance 
would be given over the radio.  If no radio communication from ATC is possible, the clearance would be received 
over the telephone.  Clearances given to airplanes departing from non-towered airports include time parameters for 
the takeoff; the earliest the airplane may take off is the release time, and it must have departed before the void time.  
If departure has not taken place before the void time, ATC must be notified as soon as possible, but no later than 30 
minutes after the void time, when the search and rescue process will begin.

Composite Flight Plans

1) A Composite flight plan specifies VFR operation for one portion of flight and IFR for another portion, either of 
which may be first.  The pilot must request the closing of the VFR portion of the flight plan regardless of the type of 
facility being communicated with.

VOR Equipment Checks

1) In order to conduct IFR flights, VOR receivers must have been operationally checked and found within the 
permissible indicated bearing error limits within the past 30 days.  Each person making a VOR operational check 
must record the date, place, bearing error and then sign the entry.  The entry should be made in the aircraft log or 
other record.

2) Use of an FAA-operated or approved test signal (VOT), or a specific point on the airport surface designated as a 
VOR system checkpoint.  The maximum permissible bearing error for these methods is ±4˚.  With the receiver tuned 
to a VOT and the CDI centered, the selector should read either “360˚ from” or “180˚ to.”  If authorized in the A/FD, 
a VOT may be used while airborne.  Criteria for use of a specified surface checkpoint will be defined in the A/FD.

3) Use of a specifically designated airborne checkpoint.  The maximum permissible bearing error for this method is 
±6˚, and should be used only when a VOT or surface checkpoint or signal is unavailable.

4) For airplanes with dual system VORs installed, the test may be conducted by checking one system against the other.  
Both systems should be tuned to the same VOR ground facility and the indicated bearings to the station noted.  The 
maximum permissible difference between the two indicated bearings is 4˚.  A dual VOR check may be performed 
either on the ground or while airborne.

5) NOTE: Each dot on a VOR receiver represents a 2˚ deviation.  Also, when tuning to a VOR, if an identifier is 
absent, the station is undergoing routine maintenance, and while there may be a signal, it could give erroneous 
indications.
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Federal Aviation Regulations

1) According to 14 CFR §61.51(g), instrument flight time may only be logged when the pilot operates the aircraft 
solely by reference to instruments, under actual or simulated instrument flight conditions.  An authorized instructor 
may log instrument time when conducting instrument flight instruction in actual instrument flight conditions.  
Logbook entries must include location and type of each instrument approach accomplished, and the name of the 
safety pilot if required.

2) According to 14 CFR §61.57(c), no pilot may act as pilot in command under IFR conditions or conditions less than 
VFR unless the pilot has completed the following in an airplane, representative simulator, or representative FTD in 
the previous six calendar months:

a) At least six instrument approaches, holding procedures, intercepting and tracking courses through the use of 
navigation systems; or

b) Passed an instrument proficiency check as prescribed in 14 CFR §61.57(d).

3) Currency may also be maintained in an Advance Training Device (ATD) or in a combination of the airplane, 
simulator, FTD, and/or ATD.  ATD and combination criteria may vary from the items listed in 2)a) above.

4) Any pilot who does not meet these recent experience requirements cannot serve as pilot in command under IFR, 
nor in weather less than prescribed VFR minimums.  If a pilot has completed the requirements within the previous 
twelve months, he may maintain or regain currency by completing the items listed in 2)a) above or by completing 
an instrument proficiency check.  If a pilot has NOT completed the requirements within the previous twelve months, 
he may only regain currency by passing an instrument proficiency check in the category of aircraft involved.  The 
check may be given by an FAA inspector, an FAA-approved check pilot, or an authorized instructor.  

5) According to 14 CFR §61.133, commercial pilots must hold an instrument rating in order to carry passengers for 
hire on cross-country flights of more than 50 nautical miles, or to carry passengers for hire at night.

6) An airplane used for IFR flight must be equipped with the following instruments in addition to those required for 
VFR day and night flight: 

a) Two way radio communications system and navigational equipment appropriate to the ground facilities to be 
used; if a transponder is required, it must have been inspected and found to comply with FAA standards within 
the preceding 24 months.

b) A gyroscopic rate-of-turn indicator.

c) A slip-skid indicator.

d) A sensitive altimeter adjustable for barometric pressure, The altimeter and static pressure system must have 
been inspected and approved for IFR flight within the past 24 months.

e) A clock displaying hours, minutes, and seconds with a sweep-second pointer or digital presentation.

f) A generator or alternator of adequate capacity.

g) A gyroscopic pitch and bank indicator (artificial horizon).

h) A gyroscopic direction indicator (directional gyro or equivalent).

7) According to 14 CFR §91.215 (b), an aircraft must be equipped with an operable 4096 code transponder having 
altitude reporting capability (Mode C) in order to be operated in the following airspace:  

a) Class A airspace.  

b) In Class B airspace and within 30 N.M. of a primary Class B airport.

c) In and above Class C airspace.

d) At and above 10,000 feet MSL excluding the airspace at and below 2,500 feet AGL.

8) A pilot must have a photo identification in his physical possession or readily accessible in the aircraft when 
exercising the privileges of a pilot certificate.  The photo identification must be one of the following:

a) Valid U.S. driver’s license.

b) U.S. issued federal or state identification card.

c) U.S. Armed Forces’ identification card.

d) Official passport.

e) Credential that authorizes unescorted access to a 
security identification display area at an airport 
regulated under 49 CFR part 1542.

f) Other form of identification that the 
Administrator finds acceptable.
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NOTAMs

1) A NOTAM, or Notice to Airmen, contains time-critical aeronautical information that is of either a temporary 
nature or not sufficiently known in advance to permit publication on aeronautical charts or in other operational 
publications.  It receives immediate dissemination via the National NOTAM System. 

2) FDC NOTAMs deal with regulatory information, including amendments to approach procedures, or changes in 
current aeronautical charts.  They are available from FSS.

3) NOTAM (D) or Distant NOTAMs are disseminated for all navigational facilities, all public use airports, and may 
contain information such as taxiway closures, airport rotating beacon outages.  They are distributed automatically by 
appending to the hourly weather reports.  They are available at air traffic facilities and FSS.  Indefinite duration D-
NOTAMs are published in Class II NOTAMs Publication.

4) Pointer NOTAMs are issued by a flight service station to highlight or point out another NOTAM, such as an FDC 
NOTAM or NOTAM (D).  This type of NOTAM will assist users in cross-referencing important information that 
may not be found under an airport or NAVAID identifier.

5) Military NOTAMs pertain to U.S. Air Force, Army, Marine,and Navy NAVAIDs/airports that are part of the NAS.

6) Distant and Pointer NOTAMs use common keywords to classify the individual NOTAM.

a) AD – Aerodrome

b) AIRSPACE – Airspace

c) APRON – Apron

d) CHART – Chart

e) COM – Communications

f) DATA – Data

g) IAP – Instrument Approach Procedure

h) NAV – NAVAID

i) (O) – Other Aeronautical Information

j) OBST – Obstructions

k) ODP – Obstacle Departure Procedure

l) ROUTE – Route

m) RWY – Runway

n) SID – Standard Instrument Departure

o) SPECIAL – Special

p) STAR – Standard Terminal Arrival

q) SVC – Services

r) TWY – Taxiway

s) (U) – Unverified Aeronautical Information

t) VFP – Visual Flight Procedure

Two-Way Radio Communications Failure

1) UNDER VFR CONDITIONS -- If radio communications failure occurs under VFR conditions, or if VFR conditions 
are encountered after the failure, the pilot should continue the flight under VFR and land as soon as practicable.

2) UNDER IFR CONDITIONS -- If radio communications failure occurs under IFR conditions, the pilot should 
continue the flight according to the following:

a) Route:

i) The last route assigned by an ATC clearance; or

ii) If being radar vectored, by the direct route from the point of radio failure to the fix, route, or airway 
specified in the vector clearance; or

iii) In the absence of an assigned route, by the route that ATC has advised may be expected in a further 
clearance; or

iv) In the absence of an assigned route or a route that ATC has advised may be expected in a further clearance, 
by the route filed in the flight plan.

b) Altitude:

i) At the highest of the following altitudes or flight levels for the route segment being flown:

ii) The altitude or flight level assigned in the last ATC clearance received; 

iii) The minimum altitude (converted, if appropriate, to minimum flight level as prescribed in 14 CFR 
§91.121(c)) for IFR operations; or

iv) The altitude or flight level ATC has advised may be expected in a further clearance.
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c) Leave Clearance Limit:

i) When the clearance limit is a fix from which an approach begins, commence descent or descent and 
approach as close as possible to the expect further clearance time if one has been received, or if one has not 
been received, as close as possible to the estimated time of arrival as calculated from the filed or amended 
(with ATC) estimated time en route.

ii) If the clearance limit is not a fix from which an approach begins, leave the clearance limit at the expect 
further clearance time if one has been received, or if none has been received, upon arrival over the 
clearance limit, and proceed to a fix from which an approach begins and commence descent or descent and 
approach as close as possible to the estimated time of arrival as calculated from the filed or amended (with 
ATC) estimated time en route.

3) TRANSPONDER OPERATION:

a) Squawk Code 7600

Contact and Visual Approaches

1) Contact Approach -- If an aircraft on an IFR flight plan has at least 1 mile visibility, is clear of clouds, and can 
reach the destination airport under those conditions, a contact approach may be requested.  This approach allows the 
aircraft to deviate from the published approach procedure and proceed to the destination airport by ground reference.  
A contact approach must be specifically requested by the pilot and authorized by ATC.

2) Visual Approach -- The visual approach authorization is initiated by ATC to expedite incoming IFR traffic, and 
is either accepted or rejected by the pilot.  This approach also allows the aircraft to deviate from the published 
approach procedure, and therefore the clearance cannot be issued by ATC unless the aircraft can approach and land 
in VFR conditions.

Microbursts

1) Microbursts are small, intense downdrafts of air.  The downdrafts produce damaging winds as the air spreads 
outward in all directions from the downdraft center upon reaching the surface.  Although they are normally 
associated with mature thunderstorm activity, microbursts can occur in weaker, convective clouds that have little or 
no precipitation reaching the ground.

2) Due to the effect of the ground upon the downdrafts, microbursts contain both vertical and horizontal shear in a very 
small area.  Since they occur near the ground, they are extremely hazardous.

3) Downdraft is normally less than 1 mile in diameter, and can be as strong as 6,000 feet per minute.  At about 1,000-
3,000 feet AGL, the air transitions to a horizontal outflow.  This outflow can be as great as 2 1/2 miles in diameter.

4) As an airplane enters a microburst, it can have a headwind as great as 45 knots, which will turn to a tailwind of 45 
knots after the center of the downdraft is passed.  Therefore, the shear can be as much as 90 knots. 

5) A microburst will tend to be short in duration, and will seldom last longer than 15 minutes from the time it strikes 
the surface to dissipation.  It is not uncommon, however, for microburst activity to continue for as long as an hour, 
since multiple microburst activity in an area is not unusual.

Weather Data

1) The Forecast Winds and Temperatures Aloft Chart is prepared for eight levels, and is available daily as 12-hour 
progs valid at 1200Z and 0000Z.  Levels below 18,000 feet are true altitudes, while levels above 18,000 feet are 
pressure altitudes.  Temperatures are Celsius and arrows with pennants & barbs give wind direction & speed.  The 
arrow points in the general direction of the wind, while the number by the end of the arrow denotes the middle digit 
of wind direction.  A triangular pennant denotes 50 knots of wind, and each barb is 10 knots.  Half a barb is 5 knots. 

Examples of Plotted Temperature and Wind:
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2) The Low Level Significant Weather Prog Chart consists of four panels.  The two lower panels are 12- and 24-hour 
surface progs.  The two upper panels are 12- and 24-hour progs of significant weather from the surface to 24,000 
feet.  Conditions shown are forecast for valid time of chart.  Low-level significant weather prog charts are issued 
four times daily. 

3) The Observed Winds Aloft Chart is issued twice per day, and contain four panels of winds at different altitudes.  The 
wind direction and speed are denoted the same as the forecast winds aloft chart.

4) The Convective Outlook (AC) describes the prospects for general and severe thunderstorm activity.  There are four 
forecasts:  Day 1 Convective Outlook (first 24 hours), Day 2 Convective Outlook (next 24 hours), Day 3 Convective 
Outlook (the 24 hours after the Day 2 period), and Day 4-8 Convective Outlook (single outlook with 5 days of 
information).  The Day 1 & Day 2 forecasts describe areas in which there is a slight, moderate, or high risk of severe 
thunderstorms, as well as areas of general (non-severe) thunderstorms.  The Day 3 forecast shows the same basic 
information without the “general” forecast.  The Day 4-8 forecast shows severe weather areas with a 30% or higher 
probability for severe thunderstorms during the forecast period.  The times of issuance for Day 1 are 0600Z, 1300Z, 
1630Z, 2000Z, and 0100Z.  The initial Day 2 issuance is at 1:00AM CST/CDT and updated at 1730Z.  The Day 3 
and Day 4-8 are issued once per day.

Radio Magnetic Indicator (RMI)

1) The Radio Magnetic Indicator consists of a rotating compass card, a single-barred bearing indicator, and a double-
barred bearing indicator.  Each bearing indicator can be switched to display information on either a VOR or ADF 
station.  The compass card, actuated by the aircraft’s compass system, rotates as the aircraft turns.  The magnetic 
heading of the aircraft is always directly under the index at the top of the instrument.  The pointers indicate the 
course to the station.  Radials from the station are read at the tail of the pointer.  

Automated Terminal Information Service (ATIS)

1) ATIS is the continuous broadcast of recorded non-control information in select high activity terminal areas.  Its 
purpose is to improve controller effectiveness and to relieve frequency congestion by automating the repetitive 
transmission of essential but routine information.  ATIS broadcasts are updated upon receipt of any official weather, 
regardless of content change and reported values.  A new recording will also be made when there is a change in 
other pertinent data such as runway change, instrument approach in use, etc.

Partial Panel

1) A vacuum or pressure pump failure will cause the attitude and heading indicators to give incorrect information, if 
they are powered by this system.  The attitude indicator will show pump failure first, and will eventually end up 
showing nose down banked attitude.  Upon failure, these instruments should be covered to avoid distraction.

2) It is imperative to include all direct and indirect indicators in the instrument scan, since a disagreement between 
instruments is an indication of instrument failure.  Also, upon failure, the indirect instruments must be used to 
control the airplane.

3) When blocking of the pitot system occurs, two situations can develop:

a) If the ram air input to the pitot head is blocked, the indicated airspeed may drop to zero.

b) If the ram air input and the drain hole are blocked, the pressure is trapped in the system and the airspeed 
indicator will react as an altimeter.  During level flight, airspeed indication will not change; during climb, 
airspeed indication will increase; and during descent, airspeed indication will decrease.

4) In many unpressurized aircraft, an alternate source of static pressure is provided for emergency use.  If the alternate 
source is vented inside the airplane, where static pressure is usually lower than outside static pressure, selection of 
the alternate source may result in the following instrument indications:

a) altimeter indicating higher than actual;

b) indicated airspeed greater than actual;

c) vertical speed indicating a momentary climb. 
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Attitude Indicator Errors

1) A normal turn causes precession of the gyro toward the inside of the turn.  After roll out, the miniature aircraft will 
indicate a slight nose up attitude and bank in the opposite direction.  The precession error is normally between 3˚ 
and 5˚, and is corrected by the erecting mechanism. 

2) A skidding turn precesses the gyro toward the inside of the turn.  After return of the aircraft to straight-and-level, 
coordinated flight, the miniature aircraft shows a bank in the direction opposite the skid. 

3) During a normal turn, acceleration causes an indication of a climb, while deceleration induces a precession error 
indicating a nose-down attitude. 

Volume 7 – Questions 2.3 & 2.4
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Volume 7 – Question 4.2
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Section 3 - Appendices and Supplemental Material

Appendix A – Stability and Freezing Level Charts
1) The Lifted Index Analysis Chart (once known as the stability panel of the old 4-panel Composite Moisture Stability 

Chart) is issued twice daily by the NWS and based solely on radiosonde observations from 00Z and 12Z.  This chart 
contains two indexes that characterize the moisture and stability of the air.  These indexes are the K index (KI) and 
the lifted index (LI).

a) The K index (KI) provides moisture and stability information.  KI values range from high positive values to low 
negative values.

i) A high positive KI implies moist and unstable air.

ii) A low or negative KI implies dry and stable air.

iii) KIs are considered high when values are at and above +20 and low when values are less than +20.

b) The lifted index (LI) is a common measure of atmospheric stability.  It is based upon the conditions of a 
hypothetical parcel of air being lifted to the 500-Mb level (approximately 18,000’ MSL).  LI values can be 
positive, negative, or zero.  The LI does not identify the parcel’s stability behavior at any of the intermediate 
altitudes between the surface and 500-Mb.

i) A positive LI means a lifted surface parcel of air is stable and would resist upward motion.  The more 
positive the LI, the more stable the air.  Large positive values (+8 or greater) would indicate very stable air.

ii) A negative LI means a lifted surface parcel of air is unstable would continue to rise and possibly gain 
increasing upward speed until stabilizing at some higher altitude.  Large negative values (-6 or less) would 
indicate very unstable air.

iii) A zero LI means a lifted surface parcel of air is neutrally stable has a tendency to neither rise nor sink.  A 
neutrally stable parcel offers no resistance to vertical motion and, without further influence, would remain 
at the displaced level.

iv) Temperature and moisture changes in the atmosphere change lifted index values.

c) The KI and LI can be used in combination to assess moisture and stability properties of air masses.

2) The Freezing Level Analysis Chart (also once part of the composite moisture stability chart) is an analysis of 
observed freezing levels.  The freezing level is the height above MSL at which the temperature is zero degrees 
Celsius.  The chart shows these values in hundreds of feet.  BF is shown if the temperature is below freezing at the 
surface.  Other freezing level products are available through the NWS-ADDS web site.
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Lifted Index Analysis Chart

Freezing Level Analysis Chart
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Appendix B – More about the Instrument Systems Preflight Procedures
1) While described in the PTS as an Instrument Cockpit Check, this check actually encompasses a number of checklist 

items that should be performed as a part of your overall preflight process.  In the Instrument Flying Handbook 
(FAA-H-8083-15), the steps of this process are called the Required Navigation Instrument System Inspection.

2) Before any flight involving aircraft control by reference to instruments, you should check all instruments and their 
sources of power for proper operation.  Refer to the AFM/POH of your airplane for detailed information regarding 
the checks noted below.

3) Before engine start:

a) Review the aircraft records and confirm that the altimeter and static system, the transponder, and the altitude 
reporting system have been checked and approved within the past 24-calendar months.  Ensure that the ELT 
batteries and VOR checks are up to date, as applicable.

b) During the walk around inspection check the condition of all antennas and check the pitot tube and static port(s) 
for any obstructions.  Ensure that all covers are removed and that there is nothing near the ports that could 
disrupt the airflow.

c) Check the A/FD and all NOTAMs for the condition and frequencies of all navigation aids to be used during 
the flight.  Current en route and approach charts for the departure, en route, destination, and alternate airports 
should be organized along with your flight computer and navigation log.

d) Ensure that all radio equipment is turned off.

e) Verify that the suction gauge has the appropriate reading.

f) Ensure that the airspeed indicator has the proper reading.  Typically, this should be zero while parked unless 
there is a significant headwind component.

g) Set the altimeter to the current altimeter setting and check that the pointers indicate the elevation of the airport.  
Watch out for airports with multiple elevations.

h) Check that the vertical speed indicator has a zero indication.

i) Ensure that the heading indicator is uncaged, if applicable.

j) Ensure that the miniature airplane of the turn coordinator is level and that the ball is approximately centered 
(level terrain).

k) Verify that the magnetic compass is full of fluid and that the correction card is in place.

l) Set the correct time on the clock.

m) Ensure that the engine instruments have the proper readings.

n) Verify that deicing and anti-icing equipment are available and have the appropriate fluid levels, if applicable.

o) Ensure that the alternate static source valve can be opened and is fully closed.

p) Turn on the master switch and listen to the electric gyro(s) as they spin up.  Any hesitation or unusual noises 
should be investigated before flight.

4) After engine start:

a) Turn the pitot tube heater on momentarily and watch for an ammeter deflection while turning it on.  Use the 
method in the AFM/POH, if specified.

b) Check the power source for the gyro instruments.  The suction gauge should indicate the appropriate readings 
and/or the generator/alternator(s) should be operating appropriately.

c) Check that the compass card moves freely and is accurate.  You can check the indication, adjusted for deviation, 
against the known heading of a runway or parallel taxiway.

d) Set the heading indicator to the compass heading after the gyro spins up (may be up to 5 minutes).  

e) Within approximately 5 minutes, the horizon bar on the attitude indicator should erect to the horizontal position 
and remain at the correct position for the attitude of the airplane.  Any vibration should subside.

f) Ensure that the altitude indicated on the altimeter is within 75 feet of the airport elevation when the set to the 
current altimeter setting.  If off by more than 75 feet, recheck the instrument in the runup area using the TDZE 
for the runway as the basis for comparison to verify that the error is not related to variations in field elevation.  
If still off by more than 75 feet, the accuracy is questionable and the problem should be referred to a repair 
station.
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g) Check that the vertical speed indicator has a zero indication.  If not, have it adjusted or use the ground indication 
as zero while in flight.

h) Ensure that the carburetor heat is functional and in the off position, if applicable.

i) Verify that the radio equipment is operating properly and set as desired.

i) Communication radios can be checked during calls to clearance delivery, ground, and tower at controlled 
fields and should be checked with the UNICOM at other airports.

ii) VORs may be checked on the ground at some locations.

iii) An ADF may be checked against a nearby NDB or radio station while on the ground if the weather permits 
reception of a signal.

iv) The Localizer portion of the ILS may be checked on the ground if the airport has an ILS or other type 
of Localizer transmitter on the field.  The instrument will show the side of the course on which you are 
currently located.

v) A GPS should pass its self-checks, have an appropriate indication, and show the correct location.  The 
database should be up to date if being used for approaches.  Waypoints used for navigation should be 
verified as correct if the database is not up to date.

j) Ensure that deicing and anti-icing equipment is operational.

5) During taxi and takeoff:

a) The turn coordinator should show proper turn indications during taxi turns and be level while straight.  The ball 
should move freely and in the direction opposite the turn.

b) The heading indicator should turn during taxi turns with minimal precession.  Recheck the heading before 
takeoff and ensure that it agrees with the runway heading (within 5°).  

c) Ensure that the attitude indicator remains level during straight taxiing and does not tip more than 5° during 
turns.  If not, it should be considered unreliable.  Adjust the miniature airplane to a level flight attitude for the 
type of airplane and your seat position.

6) During and after engine shut down:

a) Note any abnormal instrument indications.

b) Listen for grinding or other unusual noises as the gyros spin down.

7) Postflight:

a) Recheck the antennas and pitot-static sources while tying down the airplane.

b) Document the failure or malfunction of any equipment or part of the aircraft and ensure that it is fixed as 
required (or that the appropriate parties are notified). 

8) The Instrument Systems Preflight (and postflight) Procedures should be thorough but with practice and the 
development of a smooth flow, they shouldn’t take up too much extra time.  When in doubt about the condition 
of an instrument, it is best to err on the side of caution and stay on the ground until it can be fixed or until VFR 
conditions prevail.

Appendix C – More about Holding
1) When ATC requires you to hold, they will assign you a fix as a part of your holding clearance.  This fix may be a 

navaid, an intersection, a DME distance from a navaid, or some other waypoint that you are capable of identifying 
based upon the equipment in your aircraft.

2) Upon arrival at the fix, an appropriate entry, which keeps your aircraft within the protected airspace for the holding 
pattern, should be made promptly.

3) When holding in wind, a symmetrical racetrack pattern will likely not be possible.

a) You should compensate for the known wind except when turning.

b) Adjust the timing of the outbound leg to achieve the required time for the inbound leg.

i) Standard inbound leg at and below 14,000 feet – 1 minute.

ii) Standard inbound leg above 14,000 feet – 1.5 minute.

iii) Other time values may be assigned by ATC.
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4) Holding legs may be the standard time based procedures or they may be DME based.

a) Basic entry and holding procedures for DME holding are the same as time based holding.

b) The DME distance for the outbound leg is given as part of the holding clearance.

c) Use the DME distance readout as the end of the outbound leg.

Appendix D – Airspeed Changes and Rate Climbs & Descents
1) As indicated in Volume 1 of the course, you should develop a knowledge of the pitch, power, and configuration 

combinations for the airplane you are flying that will produce various level flight airspeeds, climbs at various 
airspeeds and rates, and descents at various airspeeds and rates.  You can create an index card with this information 
to act as a reminder in flight.

2) Changing your airspeed while in straight-and-level and turning flight will typically be accomplished through 
changes in the power setting.  Introduction of drag producing devices may also be used in some aircraft and 
configurations but we will concentrate on the power setting.

a) Adjust the power to the setting that you have previously determined will produce the desired airspeed.

b) Adjust the pitch attitude to maintain altitude as the airspeed changes.

c) Utilize the airspeed indicator as your primary power instrument and the altimeter as your primary pitch 
instrument as the speed is changing.

d) Fine tune your power and pitch settings as the airplane stabilizes at the new airspeed.

e) Adjust the trim to relieve the control pressures.

3) Constant rate climbs are entered in a manner similar to constant-airspeed climbs.

a) Increase the power to the approximate setting required for the desired rate of climb.

b) While increasing the power, raise the nose to the approximate pitch attitude required for the desired rate of 
climb.

c) During the transition to the climb, use the airspeed indicator as your primary pitch instrument.

d) Once the vertical speed indicator stabilizes, use this as your primary pitch instrument and the airspeed indicator 
as your primary power instrument.

e) Adjust the trim to relieve the control pressures.

f) Lead your level-off by 10% of your climb rate and adjust the pitch and power to the appropriates settings for 
your desired straight-and-level airspeed.

4) Constant rate descents are entered in a manner similar to constant-airspeed descents.

a) Adjust the pitch and power to slow the airplane to the approximate descent airspeed desired while maintaining 
straight-and-level flight.

b) Decrease the power further to the approximate setting required for the desired rate of descent.

c) While decreasing the power, lower the nose to the approximate pitch attitude required for the desired rate of 
descent.

d) Once the vertical speed indicator stabilizes, use this as your primary pitch instrument and the airspeed indicator 
as your primary power instrument.

e) Adjust the trim to relieve the control pressures.

f) Lead your level-off and adjust the pitch and power to the appropriates settings for your desired straight-and-
level airspeed.
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Appendix E – Use of MFD and Other Graphical Navigation Displays in 
Instrument Operations

1) Multifunction Displays (MFD) and other graphical navigation displays, as might be found on a GPS navigator’s 
Map page, are effective tools for situational awareness during instrument operations.

a) You must understand the operation of the system to utilize it safely and efficiently in actual instrument 
conditions.  Ensure that the map orientation and range have been set appropriately, otherwise, the information 
may be confusing or imprecise.

b) Do not allow yourself to become overly dependent on these systems to the detriment of basic instrument skills.  
You should back up your use of these systems with traditional chart information (paper or electronic).

c) Do not use the graphical display as your primary source for course deviation information.  Utilize the CDI 
display appropriate for your navigation source.

2) When using a graphical display for holding procedures, intercepting and tracking navigational systems and DME 
arcs, precision & nonprecision approaches, and missed approach procedures, set the range of the display to a small 
enough value to be useful.  The scale should allow you to see any significant deviations from the course.  Consider 
the following range guidance:

a) For holding with 4 NM or 1 minute legs, 5 to 10 NM range.

b) For initial course intercepts in the en route environment, 10 to 20 NM range.

c) For tracking a course in the terminal environment, 10 to 20 NM range.

d) For tracking an approach course, 5 to 10 NM range should be your maximum setting.

3) Utilize the graphical display to improve situational awareness in the instrument environment.  It can be useful for 
determining your position in relation to the course, waypoints, airports, and, in some cases, terrain and obstacles.

4) Many graphical displays include a trend vector to show you where your airplane will be in a certain period of time.  
The trend vector can be useful in determining the effectiveness of your crab angle or course intercept angle.

a) When tracking a course, if the trend vector and the course line align, your crab angle is correct.  If the trend 
vector diverges from the course line, adjust your crab angle to realign the trend vector.  With practice, this can 
often be accomplished before any deviation from the course is apparent on the CDI.

b) The trend vector can also provide information on the quality of an intercept.  Use it to determine if your planned 
or an ATC heading will put your aircraft on course before or after a desired waypoint or if you will intercept the 
course at all.

5) Some graphical displays show published holding patterns.  This can be an aid when determining the method for 
entry and for recognizing drift when flying the pattern.

6) Remember to utilize a graphical display as it was intended.  Use it for “Big Picture” information in situational 
awareness.  Use it as a supplement to your primary navigation instruments and distance measuring equipment (DME 
or GPS).  Use it to backup and verify your understanding of other information in the cockpit.

Appendix F – Single-Pilot Resource Management
1) The FAA defines Single-Pilot Resource Management (SRM) as “The ability for a pilot to manage all resources 

effectively to ensure the outcome of the flight is successful.”

2) SRM integrates the following:

a) Situational Awareness

b) Flight Deck Resource Management

c) Task Management

d) Aeronautical Decision-making (ADM) and Risk Management

3) Situational awareness is the accurate perception of operational and environmental factors that affect the flight.  It is 
a logical analysis based upon the machine, external support, environment, and the pilot.  It is knowing what is going 
on.
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4) Flight Deck Resource Management requires the effective use of all available resources: human, equipment, and 
information.

a) Human resources include everyone routinely working with the pilot to ensure flight safety. 

b) Equipment in many of today’s aircraft includes automated flight and navigation systems.  These automatic 
systems, while providing relief from many routine flight deck tasks, present a different set of problems for 
pilots. 

c) Information workloads and automated systems, such as autopilots, need to be properly managed to ensure a safe 
flight.

5) Effective Task Management requires a pilot to properly prioritize and handle information and duties during the 
flight.  Without appropriate task management, a pilot may exceed his capacity to handle the information and 
operations.

6) The FAA defines Aeronautical Decision-Making (ADM) as “a systematic approach to the mental process used by 
pilots to consistently determine the best course of action in response to a given set of circumstances.”  The ADM 
process addresses all aspects of decision making in the flight deck and identifies the steps involved in good decision 
making. While the ADM process will not eliminate errors, it will help the pilot recognize errors, and in turn enable 
the pilot to manage the error to minimize its effects. These steps are:

a) Identifying personal attitudes hazardous to safe flight;

b) Learning behavior modification techniques;

c) Learning how to recognize and cope with stress;

d) Developing risk assessment skills;

e) Using all resources; and

f) Evaluating the effectiveness of one’s ADM skills.

7) An understanding of the decision-making process provides a pilot with a foundation for developing ADM skills.  
The FAA teaches several models for this process including:

a) The “3P” model - Perceive, Process, Perform

i) Perceive the given set of circumstances for a flight;

ii) Process by evaluating their impact on flight safety; and

iii) Perform by implementing the best course of action.

b) The DECIDE model - Detect, Estimate, Choose, Identify, Do, Evaluate

i) Detect the fact that a change has occurred that requires attention

ii) Estimate the significance of the change to the flight

iii) Choose a safe outcome for the flight

iv) Identify plausible actions & their risks to control the change

v) Do the best option

vi) Evaluate the effect of the action on the change and on progress of the flight

8) Hazardous attitudes, which contribute to poor pilot judgment, can be effectively counteracted by redirecting that 
hazardous attitude so that correct action can be taken.  Research has identified five hazardous attitudes that can 
affect a pilot’s judgment, as well as antidotes for each of these five attitudes.  ADM addresses the following:

a) Anti-authority (“Don’t tell me!”) - Follow the rules; they are usually right

b) Impulsivity (“Do something quickly!”) - Not so fast…think first

c) Invulnerability (“It won’t happen to me!”) - It could happen to me 

d) Macho (“I can do it!”) - Taking chances is foolish

e) Resignation (“What’s the use?”) - I’m not helpless.  I can make a difference
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Appendices

Appendix G – Instructor Certification for Instrument Rating Knowledge Test

NOTE: The endorsement below is representative of that required by 14 CFR §61.35 and §61.65(a)(4) and MUST be 
made in the applicant’s logbook.

INSTRUCTOR CERTIFICATION

INSTRUMENT RATING KNOWLEDGE TEST

I certify I have reviewed the home study curriculum of (First name, MI, Last name) on the required training of §61.65(b).  
I have determined he/she is prepared for the Instrument Rating knowledge test. 

Date:      

Signed:      

Certificate #:     

Expires:      


