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To obtain a private pilot certificate from the FAA, a student pilot must pass a 60-question written exam, usually taken after “ground school” and during flight training.  The student pilot must be at least 15 years old to take the written exam, and 17 years old to obtain a private pilot certificate; neither a high school diploma nor any higher education is required.  Nevertheless, the presenter has found that a variety of mathematical concepts are involved in many of the exam questions.  These include solving ratio and proportion problems, reading graphs, calculating percents, converting units in different systems of measurement, etc.  Beyond passing the required exams, pilots should continue to be proficient in using math, as these skills are essential for pre-flight planning and decisions that must be made during flight.  

The following skills are important for both recreational and commercial pilots, as well as other aviation-industry professionals.  Pilots should be able to:

· Mentally estimate numerical quantities 

· Round off numbers to meaningful values  

· Convert units between different systems of measurement, (e.g., knots to mph, nautical miles to statute miles, Celsius to Fahrenheit)
· Use geometric principles to calculate angles needed in navigation
· Perform operations with vectors to calculate headwind, tailwind, and crosswind
· Calculate square roots (e.g., to determine hydroplaning speed)
· Read and interpret tables and graphs 

In this presentation, actual questions from previous FAA exams will be presented; participants will be given an opportunity to determine the answers themselves.  Background knowledge including terminology and basic principles of aerodynamics will be discussed as needed.  
The materials used here are available at www.faa.gov.  The sample questions are from the Airman Knowledge Test Question Bank, while the theoretical background is from the Pilot’s Handbook of Aeronautical Knowledge.

The topics discussed here can be motivating to students in mathematics courses at many levels, including arithmetic, elementary algebra, geometry, and trigonometry.  Participants will gain an appreciation of the variety and level of mathematical ability needed by prospective pilots.  They will be presented with an assortment of aviation-related problems that can be used in the classroom.  

The following tables and graphs will be needed to answer the sample questions from the Airman Knowledge Test.  These were reproduced from the Computer Testing Supplement for Recreational Pilot and Private Pilot.  This supplement is provided to the student pilot during the pilot Knowledge Tests.  It is available at the following URL:  

http://www.faa.gov/training_testing/testing/airmen/test_questions/media/FAA-CT-8080-2E.pdf
To convert to UTC:

EST

Add 5 hours

CST

Add 6 hours

MST

Add 7 hours

PST

Add 8 hours

(For daylight saving time, subtract 1 hour from the calculated times). 
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When operating below 18,000 feet MSL in VFR cruising flight more than 3,000 feet above the surface and on a magnetic course of 0° through 179°, any odd thousand-foot MSL altitude plus 500 feet (3,500, 5,500, etc.)  is appropriate.  On a course of 180° through 359°, even thousands plus 500 feet (4,500, 6,500, etc.) is appropriate. 
(B09) 14 CFR §91.159
Standard Weights

	ITEM
	WEIGHT

	General Aviation Crew and Passenger
	170 lbs each

	Gasoline
	6 lbs/U.S. gallon

	Oil
	7.5 lbs/U.S. gallon

	Water
	8.35 lbs/U.S. gallon
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1) An aircraft departs an airport in the central standard time zone at 0845 CST for a 2-hr flight to an airport located in the mountain standard time zone.  The landing should be at what coordinated universal time? 


A) 1345Z


B) 1445Z


C) 1645Z
2) If an airplane weighs 2,300 pounds, what approximate weight would the airplane structure be required to support during a 60° banked turn while maintaining altitude?


A) 2,300 pounds.


B) 3,400 pounds.


C) 4,600 pounds.

3) If an airplane weighs 3,300 pounds, what approximate weight would the airplane structure be required to support during a 30° banked turn while maintaining altitude?


A) 1,200 pounds.


B) 3,100 pounds.


C) 3,960 pounds.
4) If an airplane weighs 4,500 pounds, what approximate weight would the airplane structure be required to support during a 45° banked turn while maintaining altitude?


A) 4,500 pounds.


B) 6,750 pounds.


C) 7,200 pounds.
5) Which VFR cruising altitude is appropriate when flying above 3,000 feet AGL on a magnetic course of 185°?


A) 4,000 feet


B) 4,500 feet


C) 5,000 feet
6) Which cruising altitude is appropriate for a VFR flight on a magnetic course of 135°?



A) Even thousandths.



B) Even thousandths plus 500 feet.



C) Odd thousandths plus 500 feet.

7) How far will an aircraft travel in 2-1/2 minutes with a groundspeed of 98 knots? 


A) 2.45 NM


B) 3.35 NM



C) 4.08 NM
8) The numbers 8 and 26 on the approach ends of the runway indicate that the runway is orientated approximately



A) 008° and 026° true.



B) 080° and 260° true.



C) 080° and 260° magnetic.

9) An aircraft is loaded 110 lbs over maximum certificated gross weight.  If fuel (gasoline) is drained to bring the aircraft weight within limits, how much fuel should be drained?


A) 15.7 gallons


B) 16.2 gallons


C) 18.4 gallons
All materials reproduced here are available at www.faa.gov 
The sample Knowledge Test questions above are from The Airman Knowledge Test Question Bank.  It can be downloaded from:  http://www.faa.gov/training_testing/testing/airmen/test_questions/media/pvt.pdf
An excellent source of background information is The Pilot’s Handbook of Aeronautical Knowledge.  It can be downloaded from: 

http://www.faa.gov/library/manuals/aviation/pilot_handbook/ 
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Ficure 2—Load Factor Chart.



