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INTRODUCTION





This guide is intended to assist prospective category E Aircraft Maintenance Engineers (AME) to prepare for Transport Canada (TC) examinations. It consists of avionics maintenance topics and is sub-divided into 5 main groups: Air Regulations, Avionics General, Radio-Navigation, Electrical-Instrument and Autoflight.





All examinations are multiple choice.





QUESTION STRUCTURE





The questions consist of an introductory statement (the stem) and four options.  The options include the correct answer (the key) and three wrong answers (the distractors).  The candidate must select the correct answer from the options given.





Normal construction is for the stem to take the form of an incomplete statement, to which each of the four options provides an alternative ending.  The stem, when completed by the key, forms a statement of fact which is correct in all relevant aspects. When the stem is completed by each of the other options (i.e. the distractors) the resulting statement is incorrect in at least one relevant aspect. The key is not merely the best or most desirable option; it is the only correct option.





As a variation on this approach, the stem may consist of a statement with a word or phrase missing. The missing words are indicated by a broken line enclosed in brackets (----). The options consist of alternative choices for the missing words. (Please note that the number of dashes is not intended to indicate the length or letters of the missing words).





In another variation on this approach, the stem may consist of a straightforward question, to which each of the options provides an alternative answer. Regardless of the format adopted, there is only one correct answer to a multiple choice question.





GENERAL INFORMATION 





Unless otherwise stated, or obvious from the context, it should be assumed that all examination questions relate to a normal situation (e.g. in the case of an aircraft, it should be assumed that it is in an airworthy condition, and if in flight, that it is in stable cruise).





There are no "trick" questions, although some of the distractors to the multiple choice questions may be representative of typical mistakes that may be encountered in real life.





Some questions may involve reference to charts, tables, etc. All necessary reference material will be provided, and candidates will not be permitted to bring such material into the examination room.





The use of non-programmable electronic calculators is permitted, but programmable calculators, pocket computers and other devices having non-volatile memory are prohibited unless the candidate can demonstrate, to the satisfaction of the invigilator, that all memory is erased both before and after the examination. Calculators which provide conversion from one system to another are prohibited e.g. Metric to Imperial, Binary to Decimal.





Examinations may be attempted at all Transport Canada regional offices, and at most district offices. Candidates are advised to check by telephone prior to the examination, to ensure that space is available at the desired time.





Appendices A and B located at the end of the Study and Reference Guide gives examples of applicant feedback and lists of suggested reference publications.




















AVIONICS MAINTENANCE TOPICS





Avionics Maintenance Topics are divided into 5 examination areas consisting of: Air Regulations, Avionics General, Radio-Navigation, Electrical-Instrument and Autoflight. Each group is further subdivided into a number of subjects. Each subject is assigned a difficulty indicator of level 1 or 2.  The difficulty indicators are defined as follows:





Level 1:	A general knowledge and understanding of the subject areas, including basic principles and their common applications.





Level 2:	An advanced level of knowledge and understanding of the subject, including capabilities to summarize, analyze and accurately apply the basic principles in a varied range of current and new circumstances.





The examination questions are designed to test the candidate's knowledge of each subject at the appropriate level. 





EXAMINATION APPLICABILITY





Immediately after the difficulty level at the end of each subject, a letter assigns the subject to various examinations:


The letter A applies to Air Regulations examination


The letter B applies to Avionics General examination	


The letter B and C applies to Radio-Navigation examination


The letter B and D applies to Electrical-Instrument examination


The letter B and E  applies to Autoflight examination





For further information on category E licence requirements, Airworthiness Manual 566 can be obtained from;��Transport Canada, AANDHD�Ottawa, Ontario


K1A 0N8





Telephone (613) 991-9970


Fax (613) 998-7416
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REGULATORY REQUIREMENTS





1.0	REGULATORY REQUIREMENTS 						     





Aeronautics Act - all sections applicable to AMEs and aircraft maintenance	2A


Canadian Aviation Regulations - all parts applicable to AMEs and aircraft maintenance	2A


Airworthiness Manuals (Standards) - all chapters applicable to AMEs and aircraft maintenance	2A


Airworthiness Notices - all notices applicable to AMEs and aircraft maintenance	2A





		Knowledge of Canadian Aviation Regulations Part III and VIII is not required for examination purposes





AVIONICS GENERAL





2.0	FUNDAMENTALS OF ELECTRICITY





Conductors and insulators	1B


Electron theory	1B


Static electricity, including electrical interference	1B


Units of electricity	1B


Theory of magnetism, including earth magnetism and magnetic interference	1B


Electrochemical effects	1B


Electromagnets, solenoids and relays	2B


Methods of producing voltage	2B


Electromagnetic induction	2B


Ohm’s Law and Kirchhoff’s Law - Theory and practical applications related to aircraft repair and maintenance	2B


Aircraft batteries - Dry cells, lead-acid and nickel-cadmium - Theory of operation, inspection and maintenance	1B


AC and DC current - Definition and characteristics	2B


AC and DC current - Practical applications related to aircraft repair and maintenance	2B


AC current - Capacitor theory, types of capacitors	2B


AC current - RMS, effective, values, frequencies, phase	2B


AC current - Capacitance, capacitive reactance, time constant, multiple capacitor circuits and calculation	2B


AC current - Inductor theory, types of inductors	2B


AC current - Inductance, inductive reactance, impedance and calculation	2B


Aircraft electrical components - Switches, fuses and circuit breakers - types, identification and operation	2B


Aircraft electrical components - Resistors, rheostats and potentiometers - types, identification and operation	2B


Aircraft electrical components - Inductors and capacitors - types, identification and operation	2B


Aircraft electrical components - Transformers - types, identification and operation	2B


AC and DC motors - Types, characteristics and basic theory of operation	1B


Basic aircraft instruments - Flight and engine - Identification	1B




















3.0	ELECTRONICS





Transistors - Types, identification, testing and theory of operation	2B


Solid-state devices - JFET, MOSFET, thyristor - Identification, testing and theory of operation	2B


Solid-state devices -  Zener diodes, LED and photo diodes - Identification, testing and theory of operation	2B


Cathode-ray tubes - Color and monochrome - Basic theory of operation	1B


Power supplies - Rectification, filtering and regulation	2B


Electric measuring equipment - Ammeter, voltmeter, ohmmeter and wattmeter - Construction and operation	2B


Electric measuring equipment - Multimeter, digital meter and oscilloscope - Construction and operation	2B


Rectifier circuits - Full-wave, half-wave and 3-phase - Theory of operation	2B


Amplifier circuits - All types - Theory of operation	2B


Oscillator circuits - All types - Theory of operation	2B


Filter circuits - All types - Theory of operation	2B


Pulse techniques - Pulse parameters, pulse modulation and multivibrators	2B


Voltage multipliers - Half and full wave doubler	2B


Voltage regulators - Theory of operation	2B


Logic circuits - Binary, octal and hexadecimal number systems - Computation and conversion	2B


Logic circuits - Boolean expressions, logic gates and truth tables	2B


Digital electronic techniques - Data transfer	2B


Digital electronic techniques - Summing amplifiers, differentiators, integrators and servo loops	2B


Basic integrated circuits	2B


Electronic test equipment - Use and limitation of test equipment related to avionics	2B





4.0	STANDARD PRACTICES





Applied mathematics - Algebra, planned and analytical geometry	1B


Mechanics - Velocity, acceleration, mass and force	1B


Mechanics - Work, energy and power	1B


Properties of matter - Law of gases	1B


Properties of matter - Properties of solids and liquids	1B


Heat - Temperature, heat transfer and measurement	1B


Sound - Production, reproduction, propagation and quality	1B


Light - Propagation, reflection and refraction	1B


Light - X-rays, fibre optics, colors and the spectrum	1B


Aircraft structures and theory of flight  - Fixed wing aircraft	1B


Aircraft structures and theory of flight  - Rotary wing aircraft	1B


Properties of the atmosphere - Pressure, humidity, density	1B


Aircraft electrical wiring - Types, characteristics, wire sizes	2B


Aircraft electrical wiring - Identification and calculation of current-carrying capacity	2B


Aircraft electrical wiring - Lacing, clamping, crimping, splicing and routing, including safety precautions	2B


Aircraft electrical wiring - Terminal strips, terminals, plugs, connectors and receptacles 	2B


Aircraft electrical wiring - Bonding and shielding	2B


Aircraft hardware - Nuts, bolts, screws and fasteners 	2B


Safety wiring (lockwiring) procedures	2B


Soldering and desoldering techniques	2B


Fluid line identification - Color coding	2B


Aircraft drawings - Blueprint, wiring, block and schematic diagrams - Identification and interpretation	2B


Weight and Balance - Basic principles and calculation	1B


Theory of flight, fixed and rotary wing - Laws of aerodynamics (airspeed, axis controls, angles)	2B


Instrument panel layout and instrument mounting	2B


ATA Specification 100 - Chapters relevant to maintenance of avionics systems	2B


Minor aircraft skin repairs	2B


Aircraft electrical load analysis - Calculation	2B


Aircraft grounding and bonding	2B


Bonded and quarantined stores	2B


International standards related to aviation maintenance, avionics and aircraft hardware	2B��


Aircraft batteries - Lead acid - Construction, theory of operation, inspection and maintenance.	2B


Aircraft batteries - Nickel Cadmium - Construction, theory of operation, inspection and maintenance.	2B


Pitot-static system and instruments - Types, construction, theory of operation, inspection and maintenance.	2B





RADIO AND NAVIGATION - E21





International standards associated with radio and navigation - ATA, ARINC and others	2C


Radio waves and radio signals - Composition, propagation and reception.	2C


Communication - FM, VHF, HF systems - Construction, theory of operation, inspection and maintenance.	2C


Communication procedures - Radio operation and emergency frequencies	2C


Interphone and radio telephone - Construction, theory of operation, inspection and maintenance	2C


Public address system - Construction, theory of operation, inspection and maintenance	2C


Antennas - Types, length, polarization and field pattern .	2C


Antennas - Theory of operation, inspection and maintenance.	2C


Transmission lines - Coaxial cables and connectors	2C


Basic Air Navigation - Latitude , longitude, time, headings and bearings	2C


Basic Air Navigation - Earth magnetism and compass errors	2C


Radio-Navigation - VOR - Construction, theory of operation, inspection and maintenance.	2C


Radio-Navigation - Marker beacon receivers - Construction, theory of operation, inspection and maintenance	2C


Radio-Navigation - ADF - Construction, theory of operation, inspection and maintenance	2C


Radio-Navigation - ILS, - Construction, theory of operation, inspection and maintenance.	2C


Radio-Navigation - Microwave Landing System - Construction, theory of operation, inspection �and maintenance.	2C


Radio-Navigation - DME / TACAN - Construction, theory of operation, inspection and maintenance.	2C


Radio-Navigation - ATC Transponder - Construction, theory of operation, inspection and maintenance.	2C


Radar / radio altimeter - Construction, theory of operation, inspection and maintenance.	2C


Magnetic compass and RMI - Theory of operation, inspection and maintenance.	2C


ONS, LORAN C - Construction, theory of operation, inspection and maintenance .	2C


Inertial Navigation System (INS) - Construction, theory of operation, inspection and maintenance.	2C


Global Positioning System (GPS) - Construction, theory of operation, inspection and maintenance.	2C


Ground Proximity Warning System - Construction, theory of operation, inspection and maintenance.	2C


Flight instruments, including ADI and HSI - Construction, theory of operation, inspection and maintenance.	2C


Weather warning systems - Construction, theory of operation, inspection and maintenance	2C


Emergency Locator Transmitter - Construction, theory of operation, inspection and maintenance	2C


Cockpit voice recorder (CVR) - Construction, theory of operation, inspection and maintenance	2C


Test equipment associated with aircraft electrical - instrument system testing	2C


Troubleshooting and repairs of radio navigation systems	2C





ELECTRICAL INSTRUMENT - E22





AC and DC generators - Types, construction, theory of operation, inspection and maintenance.	2D


AC and DC motors - Types, construction, theory of operation, inspection and maintenance.	2D


Constant Speed Drive CSD - Construction, theory of operation, inspection and maintenance	2D


Aircraft lighting systems - Interior and exterior - Construction, theory of operation, inspection and maintenance.	2D


Aircraft systems - Battery circuits - Theory of operation, inspection and maintenance.	2D


Aircraft systems - Generator and alternator circuits - Theory of operation, inspection and maintenance.	2D


Aircraft systems - Alternating and direct current supply.	2D


Aircraft systems - External power circuits - Theory of operation, inspection and maintenance.	2D


Aircraft systems - Starter circuits - Theory of operation, inspection and maintenance .	2D


Aircraft systems - Electrical flight control systems - Theory of operation, inspection and maintenance	2D


Aircraft systems - Landing gear circuits - Theory of operation, inspection and maintenance.	2D


Aircraft systems - Brakes and antiskid braking systems - Theory of operation, inspection and maintenance.	2D


Aircraft systems - Ignition systems - Types, construction, theory of operation, inspection and maintenance.	2D


Aircraft systems - Aircraft fuel systems - Types, construction, theory of operation, inspection and maintenance.	2D


Aircraft systems - Engine fuel systems - Types, construction, theory of operation, inspection and maintenance.	2D


Aircraft systems - Hydraulic and pneumatic systems - Theory of operation, inspection and maintenance	2D��


Aircraft systems - Propeller synchronizing and synchrophasing - Theory of operation, inspection �and maintenance.	2D


Aircraft systems - De-icing and anti-icing - Theory of operation, inspection and maintenance.	2D


Aircraft systems - Aircraft pressurization - Theory of operation, inspection and maintenance.	2D


Aircraft systems - Heating and air conditioning- Theory of operation, inspection and maintenance.	2D


Aircraft systems - Fire protection - Theory of operation, inspection and maintenance.	2D


Pitot-static system - Central Air Data Computer interface - Theory of operation, inspection and maintenance	2D


Attitude gyro instruments - Types, construction, theory of operation, inspection and maintenance.	2D


Rate gyro instruments - Types, construction, theory of operation, inspection and maintenance.	2D


Compass system - Types, construction, theory of operation, inspection and maintenance.	2D


RPM measuring instruments - Types, construction, theory of operation, inspection and maintenance.	2D


Pressure measuring instruments - Types, construction, theory of operation, inspection and maintenance.	2D


Temperature measuring instruments - Types, construction, theory of operation, inspection and maintenance.	2D


Fuel quantity measuring instruments - Types, construction, theory of operation, inspection and maintenance.	2D


Fuel flow measuring instruments - Types, construction, theory of operation, inspection and maintenance.	2D


Stall warning instruments - Types, construction, theory of operation, inspection and maintenance.	2D


Accelerometer - Types, construction, theory of operation, inspection and maintenance	2D


Position Indicators e.g. flaps indicator - Types, construction, theory of operation, inspection and maintenance	2D


Instrument range markings	2D


Flight Data Recorder (FDR) - Types, construction, theory of operation, inspection and maintenance	2D


Gyroscope and servo systems - Construction, theory of operation, inspection and maintenance	2D


Test equipment associated with aircraft electrical-instrument system testing	2D


Troubleshooting and repairs of electrical and instrument systems	2D





AUTOFLIGHT SYSTEMS - E23





Error sensing - Attitude gyros	2E


Error sensing - Rate gyros	2E


Error sensing - Pitch error sensing	2E


Error sensing - Altitude deviation sensing - Altitude Hold and Altitude Select	2E


Accelerometers	2E


Autopilot error correction	2E


Follow-up - Displacement follow-up	2E


Follow-up - Rate follow-up	2E


Autopilot command system	2E


Typical autopilot modes - Pitch, roll and yaw channel	2E


Yaw damper system - Construction, theory of operation, inspection and maintenance	2E


Mach trim system - Theory of operation, inspection and maintenance	2E


Flight directors - Construction, theory of operation, inspection and maintenance	2E


Stability Augmentation System (SAS) - Theory of operation, inspection and maintenance	2E


Autopilot system maintenance - Annunciator systems - theory of operation, inspection and maintenance	2E


Autopilot system maintenance - Aural warning systems - theory of operation, inspection and maintenance	2E


Flight instruments related to autoflight systems - Interpretation	2E


Autopilot - Flight director interface	2E


AC, DC and mechanical integrators - Theory of operation	2E


Flight Management Computer System - Construction, theory of operation, inspection and maintenance	2E


Autothrottle systems - Construction, theory of operation, inspection and maintenance	2E


Automatic landing system - Construction, theory of operation, inspection and maintenance	2E


Test equipment associated with aircraft autoflight system testing	2E


Troubleshooting and repairs of autoflight systems	2E


Theory related to autoflight and other systems integrated with the autoflight systems	2E


�



Appendix A











Applicant Feedback





After each examination is written, it will be marked and the candidate will be provided with a "feedback" letter outlining knowledge areas where a candidate is deficient. For example, the letter would state one of the following:





EXAMPLE A: WRITTEN EXAMINATION RESULTS:





Your recently written EAUTO 001 02 examination has been assessed as Pass, 95% and recorded as follows:





Exam Title:			AIRCRAFT MAINTENANCE ENGINEER LICENCE - AUTOFLIGHT


Date Written:		1996-05-21


Exam Region:		ONTARIO


Attempt Number:		1





Examination questions which are related to subject areas in 





TP3043 - STUDY AND REFERENCE GUIDE - AIRCRAFT MAINTENANCE ENGINEER LICENCE - E CATEGORY





were answered incorrectly. You will need a copy of this publication to decode the number(s) shown below.





7.07 








EXAMPLE B: WRITTEN EXAMINATION RESULTS





Your recently written EAVGN 001 04 examination has been assessed as Fail, 60% and recorded as follows:





Exam Title		AIRCRAFT MAINTENANCE ENGINEER LICENCE - AVIONICS GENERAL


Date Written:	1993-03-04


Exam Region:	QUEBEC


Attempt Number:	1





Examination questions which are related to subject areas in 





TP3043 - STUDY AND REFERENCE GUIDE - AIRCRAFT MAINTENANCE ENGINEER LICENCE - E CATEGORY





were answered incorrectly. You will need a copy of this publication to decode the numbers shown below.





2.5, 2.7, 2.10, 2.13, 2.15, 2.20, 2.24, 3.9, 3.11, 4.18





In addition to the topics identified above, a thorough review of all subject areas is recommended. This will ensure that you have covered the required material prior to rewriting, as subsequent examinations may or may not test on the same topics.





You will be eligible to rewrite this examination on or after the following date:





























Appendix B








List of suggested reference publications





The following is a list of suggested reference study material which will assist a candidate in the successful completion of all Transport Canada category "E" AME examinations. However, this reference list should not be interpreted as an absolute list of all reference study material used by Transport Canada. 





Regulatory  





Aeronautics Act


Canadian Aviation Regulations (CAR)


Airworthiness Manuals


Airworthiness Notices


Air Regulations Simplified          	Dave Dueck





Technical												ISBN





A&P Technician	General Textbook						EA-ITP-G2	0-89100-391-6		


A&P Technician	Powerplant Textbook						EA-ITP-P2	0-89100-396-7


A&P Technician	Airframe Textbook						EA-ITP-A2	0-89100-395-9	


A&P Mechanics	General Handbook						EA-AC65-9A	0-89100-078-X	


A&P Mechanics	Powerplant Handbook					EA-AC65-12A	0-89100-079-8


A&P Mechanics	Airframe Handbook						EA-AC65-15A	0-89100-080-1


Aircraft Inspection and Repair								EA-AC 43.13-1A	0-89100-306-1


Aircraft Alterations										EA-AC 43.13-2A	1-56027-098-5


Aircraft Maintenance and Repair							Delp/Bent/McKinley	0-02-803459-7


Aircraft Basic Science									Kroes /Rardon /Bent/McKinley	0-07-004799-5


Aircraft Systems and Components							EA-393	0-89100-393-2


Aircraft Ignition and Electrical Power Systems				EA-IGS	0-89100-063-1





Avionics





DC Circuits 											EA-DCC	0-89100-121-2


Aircraft Batteries											EA-AB-1	0-89100-052-6


Electrical Systems for A&P								EA-412	0-89100-412-2


Avionics Fundamentals									EA-AV	0-89100-293-6


Aviation Electronics										EA-352	0-89100-352-5


Electronic Circuit Devices									EA-192-1	0-89100-192-1


Aircraft Radio Systems									EA-356	0-89100-356-8


Basic Electronics and Radio Installation						EA-BEM	0-89100-064-X


Aircraft Electrical Systems - Light & Twin Engine			EA-357	0-89100-357-6


Aircraft Instrument Systems								EA-AIS	0-89100-062-3


Aircraft Electricity and Electronics							Thomas K. Eismin	0-02-801859-1





Introduction to Flight Test Engineering						EA-225-1	0-444-88147-6


Aircraft Weight & Balance								EA-BAL	0-444-096-8


Applied Science For The Aviation Technician				EA-AS	0-89100-085-2


Standard Aviation Maintenance Handbook					EA-282-0	0-89100-282-0


Aircraft Technical Dictionary			Aircraft Technical Dictionary								EA-ATD-3	0-89100-124-7	





Candidates are encouraged to keep abreast of the latest regulatory and technical developments in aviation by learning from as wide a range of aviation publications as possible. 
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