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Multi-Engine Aerodynamics 

A twin-engine aircraft that has both propellers rotating the same direction (usually clockwise as viewed  
from inside the cockpit) is called a conventional twin. Since the same left-turning tendencies of a single  
engine airplane affect a multi-engine airplane, counter-rotating propellers have been developed to help  
combat those tendencies. The p-factor and torque from counter-rotating propellers cancel each other  
out which results in less rudder needed to oppose these tendencies.  
 

 

Aerodynamic Effects of an Engine Failure 
 

When an engine failure occurs in a multi-engine aircraft, asymmetric thrust and drag produce the 

following effects on the aircraft’s axes of rotation:  

 

• Yaw toward the inop engine along the vertical axis – loss 

of thrust and increased drag from the wind milling propeller 

 

DEAD FOOD, DEAD ENGINE! 

 

• Roll down toward the inop engine along the 

longitudinal axis – wing produces less lift on side of failed 

engine due to loss of accelerated slipstream 

 

RAISE THE DEAD! 

 

To compensate for these effects, a pilot must add additional back pressure, deflect the ailerons into the 

operating engine, and apply rudder pressure on the side of the operating engine. 

 

 

Engine Inoperative Climb Performance & Drag Factors 
 
A loss of one engine on a multi-engine results in a loss of 50% of all available power and up to 80% of 

the aircraft’s excess power and climb performance, due to increased drag from the inoperative engine.  

 

Drag is a major factor relative to the amount of excess power available. An increase in drag (such as the 

loss of one engine) must be offset by additional power.  This additional power is now taken from the 

excess power, making it unavailable to aid the aircraft in climb.  

 

When an engine is lost it is essential to achieve optimum single engine climb performance by:  

 

Maximizing thrust- full power  

Minimizing drag- flaps & gear up, feather prop  

 

Drag Factors:  

1. Full Flaps- 400 fpm approx.  

2. Windmilling Prop- 400 fpm approx.  

3. Gear Extended- 150 fpm approx.  

 



To aid in overcoming drag in a single-engine situation, apply full power and minimize drag in order to 

achieve maximum climb performance. This also requires establishing a zero sideslip condition into the 

operative engine, where rather than using solely aileron or rudder deflection to align the aircraft with 

the relative wind, one should use a combination of the two.  

 

Negatives of Using just a Sideslip 
For example, a sideslip condition after an engine failure requires a force to counteract the yawing 

motion from the inoperative engine. Rudder (or ailerons) is applied toward the operative engine, which 

helps to maintain heading, but moves the airplane’s nose at an angle to the relative wind, produces a high 

drag condition that greatly reduces aircraft performance.  

 

 
 
 

 



Positives of Using a Zero Sideslip 
However, in a zero sideslip condition, the aircraft is both banked into the operative engine 

(approximately 2 to 5°) using the ailerons and rudder pressure is applied, ½ “ball” toward the operative 

engine. This not only produces a horizontal component of lift which counteracts the turning moment on 

the operative engine, but also reduces the deflection necessary to align the longitudinal axis of the 

aircraft with the relative wind. The zero sideslip condition is the best method of minimizing drag and 

should be flown to maximize aircraft climb performance, single-engine. 

 

 
 

 



Action when an engine fails- Memorize this!!  

1.   POWER UP- right to left: mixtures full, props full, throttles full  

2.   CLEAN UP- flaps up, gear up, aux fuel pumps on  

3.   IDENTIFY- Dead foot, Dead engine  

4.   VERIFY- cautiously retard throttle to idle  

5.   RECTIFY- Floor to the door:   

Fuel selectors- on  

Cowl flaps- close  

Carb heat- on  

Mixtures- rich  

Aux pumps- on  

Magnetos- check L,R and Both  

Do this if you have time and altitude. If you don’t, immediately skip to secure.  

6.   SECURE- feather the prop  

Mixture to idle cut-off 

Use the checklist!  

 
 

Critical Engine Factors 

 
The critical engine is the engine that when failed most adversely affects the performance and handling 

capabilities of a multi-engine aircraft. On airplanes with clockwise rotating propellers, a left engine failure 

produces more adverse effects than a right-engine failure, thus losing the left engine is more “critical” in 

most conventional multi-engine aircraft, due to the following factors: 

 

• P-factor 

• Accelerated slipstream 

• Spiraling slipstream 

• Torque 

 

P-factor - the descending blades of the clockwise rotating 

propellers produce more thrust than the ascending blades, 

due to their increased angle of attack in relation to the relative 

wind. The descending prop blade on the right engine has a 

longer arm from the CG (or greater leverage) than the blade 

on the left engine and produces thrust furthest from the 

centerline. The yaw produced by the loss of the left engine will 

be greater than that produced by the right engine, making the 

left engine critical 
 



Accelerated slipstream – P-factor results in the 

aircraft having a greater center of lift on the side closest 

to the aircraft’s longitudinal axis on the left engine and 

further from the side on the right engine, as well as loss 

of negative lift over the tail. Because of this, the roll 

produced by the loss of the left engine will be greater 

than the roll from an inoperative right engine, making 

the left engine critical. 
 

 

Spiraling slipstream – a spiraling slipstream, flowing from 

the propeller over the wing, hits the vertical stabilizer from the 

left side of the aircraft’s longitudinal axis, helping to counteract 

the yaw produced by losing the right engine. However, in a left 

engine failure, the slipstream spirals away from the tail toward 

the right, making the left engine critical.  
 

 

Torque – the clockwise rotation of the propeller 

produce a counterclockwise roll of the aircraft. When 

the right engine is lost, the aircraft will roll to the right, 

and the rolling motion will be reduced due to the 

torque created by the left engine. Conversely, when the 

left engine is lost, the aircraft will roll to the left and the 

torque produced by the right engine will add to the 

rolling tendency, requiring aileron input and increasing 

drag, making the left engine critical.  
 

 

 

Vmc – Minimum Controllable Airspeed  

 
Vmc is defined as the minimum airspeed at which directional control can be maintained with the 

critical engine inoperative, and is indicated by a red radial line on the Seminole's airspeed indicator 

(ASI). The FAA sets guidelines for aircraft manufacturers to follow when determining Vmc for each 

specific aircraft, which is set based on several conditions set under FAR 23.149. Any change to one or all 

of these conditions will either increase or decrease Vmc speed from that indicated on the ASI. 

 

How does the manufacturer determine Vmc? 

 

• Critical Engine Windmilling (Max drag)  

 
When the propeller of an inoperative engine is left in a low pitch, high RPM position, it produces 

large amounts of drag due to the large surface area of  the blades resisting the relative wind. 

This produces a “windmilling” effect, which results in a yawing moment into the inoperative 

engine. However, when the inoperative engine is “feathered”, or moved into a high pitch, low 

RPM position, drag is minimized and Vmc speed is lowered. 
 



• Operating Engine at Maximum Takeoff Power 

(Max yaw) 

 
As the operative engine works toward achieving maximum power (on takeoff or in climbs), the 

adverse yaw effect increases toward the inop engine. The pilot must overcome this in order to 

maintain directional control. Any condition that increases power on the operating engine will 

increase Vmc speed, and conditions that decrease power (power reductions, altitude 

increase, temperature, low density, or aging engine) will decrease Vmc. 
 

• Maximum Unfavorable Gross Weight 

 
In a given angle of bank, the heavier the aircraft, the greater the horizontal component of lift 

that adds to the rudder force, so at an aircraft's maximum gross weight, the possible horizontal 

component is greatest and Vmc is decreased. As weight decreases from max gross, the lift 

component decreases, raising Vmc. 
 

 

• Bank of no more than 5° into Operating Engine 

 
In order to counteract the yawing motion with an inoperative engine, bank must be added 

toward the operative engine to aid the rudder force. As the bank angle increases, the horizontal 

component of lift increases, lowering the yawing motion further and decreasing Vmc. 

However, as angle of bank increases beyond 5°, more of the aircraft's longitudinal axis is pointed 

into the relative wind (similar to sideslip condition) which adds drag and decreases climb 

performance. 

 

• Aft C.G. (Most unfavorable) 

 
As the center of gravity moves forward from aft limits, the moment arm between the rudder 

and the C.G. lengthens, increasing the leverage of the rudder and the rudder's effectiveness, 

resulting in a lower Vmc speed. 

 

• Takeoff Configuration; Flaps, Gear, Trim (Least stability) 

  
The extended landing gear and gear doors produce a keel effect, which reduces yaw, raises the 

C.G., decreases Vmc speed, but the drag from the gear decreases performance. Extended 

flaps also have a stabilizing effect that reduces Vmc speed, but similarly increase drag, 

decreasing climb performance. 

 

• Standard Day Conditions at Sea Level  

(Max engine power)  

 
Standard temperature and pressure conditions (15° C, 29.92” Hg) give the optimum air density 

for maximum engine performance. An increase in altitude or temperature (decrease in air 

density) will result in reduced engine performance and propeller efficiency, which decreases the 

adverse yaw effect. Vmc speed will decrease as density altitude increases. 

 



Recognizing and recovering from Vmc  
 
There are warning signs that Vmc is occurring or about to occur.  These include:  

 

Loss of directional control- The rudder pedal is depressed to its fullest travel and the airplane is 

still yawing or rolling toward the inoperative engine.  

 

Stall warning horn or buffeting of the controls- A single engine stall is very dangerous and 

could result in a spin. Light twins are not known for good stall/spin recovery.  

 

A rapid decay of control effectiveness- This could lead to the loss of control of the aircraft.  

 

To recover from Vmc, you must simultaneously:  

 

Reduce power on the operating engine- Reduce power on the operating engine reduces the 

asymmetric air flow.  

 

Pitch down- Lowering the nose of the aircraft will get the air flowing again over the control surfaces 

and allow you to regain directional control. 

 

 

Vmc vs. Stall  
 
Normally aspirated engines lose efficiency as density altitude increases.  Since the operating engine is not 

producing as much thrust as at sea level, asymmetrical airflow will be reduced, which will lower Vmc. 

We must remember, though, that stall speed is an indicated airspeed that will remain constant as 

altitude increases or decreases. Eventually the two speeds will be at the same point.  

If both Vmc and stall speed are reached at the same time, a spin is almost inevitable. 

 

 

 



Factor effecting Vmc 

(Vmc vs SE climb performance) 
 

RAISE Vmc: 
 

1. Critical engine inoperative (Produces more p-factor, torque, slipstream) 

2. Full power on the good engine (Produces more torque) 

3. Aft center of gravity (CG) (Shorter rudder(CG arm) and degrades rudder authority) 

4. Gear and/or flaps raised (No keel effect) 

5. Windmilling Prop (Increases rudder needed to offset asymmetrical drag) 

6. Climb out with side slip (New relative side wind opposes rudder authority)  

7. Lower density altitude (Anything that increase engine power output increase rudder needed 

to offset asymmetrical thrust)   

8. Lower takeoff weight (Less zero-side-slip horizontal lift produced to oppose side slip. More 

rudder needed) 

 

LOWER Vmc 

 

1. *Forward CG (Longer rudder (CG arm improves rudder authority)) 

2. *Gear and/or flaps deployed (Keel Effect) 

3. Feathered prop (Reduces rudder needed to offset asymmetrical drag) 

4. Climb out with zero side slip (Horizontal lift produced by 5% bank/ball ½ out toward 

operating engine removes relative side wind and enhances rudder authority) 

5. *Higher density altitude (Anything that reduces engine power output reduces rudder 

needed to offset asymmetrical thrust) 

6. *Higher takeoff weight (More zero side slip horizontal lift produced to oppose side slip. 

More rudder needed) 

 

REDUCE Single-engine Climb Performance 

 

1. *Forward CG (increases drag) 

2. *Gear and/or flaps deployed (increases drag) 

3. Windmilling prop (increases asymmetrical drag) 

4. Climb out with side slip (increases drag) 

5. *Higher density altitude (reduces excess power) 

6. *Higher takeoff weight (increases drag) 

 

MAXIMIZE Single-engine Climb Performance 

 

1. Aft CG (reduces drag) 

2. Gear and/or flaps raised (reduced drag) 

3. Feathered prop (reduces asymmetrical drag) 

4. Climb out with zero side slip (reduces drag) 

5. Low density altitude (increases excess power) 

6. Lower takeoff weight (reduces drag) 

 

*Things that LOWER VMC (good) but which REDUCE single-engine climb performance (bad). (Note: The 

pilot can reduce VMC anytime by reducing power on the operating engine. Ergo: It is better to do things that 

maximize single-engine climb performance.) 

 



Takeoff Briefing  
Always have a plan for takeoff.  This the most critical time for a multi engine airplane.  It’s a 

good habit to have a standard takeoff briefing before each takeoff. An example of this is:  

“I have a planned takeoff roll of ______ feet. If we lose an engine before rotation, I will pull 

both throttles to idle and apply maximum brakes to bring us to a stop on the runway. If we lose 

an engine after rotation with the gear down, I will pull throttles to idle and land straight ahead. 

If we lose an engine after rotation with the gear up, I will continue the takeoff, climb to a safe 

altitude, secure the engine and return for landing. If we are unable to climb, I will pull throttles 

to idle and land straight ahead.” 

 

Definitions 
 
Service Ceiling- This is the maximum density altitude where the best rate of climb airspeed (Vx) will  

produce a 100 fpm climb with both engines at max continuous power.  

Absolute Ceiling- This is the maximum density altitude that the airplane is capable of attaining or  

maintaining at max gross weight in the clean configuration and max continuous power. As altitude  
increases, Vx increases, while Vy decreases. Where these two speeds converge is absolute ceiling.  

Single Engine Service Ceiling- This is the maximum density altitude at which the aircraft can  

maintain a 50 fpm climb with one engine operating at full power and one engine with a feathered  
propeller. This is critically important, especially when flying over mountainous terrain. If the aircraft is  
above the single engine service ceiling when an engine fails, it will slowly drift down to its single engine  
service ceiling. This should be determined during flight planning using the single engine service ceiling  
chart from the POH.   

Example: Aircraft cruising altitude: 12,000’  
                  MEA: 9,500’  
                  Single engine service ceiling: 6,000’  
If the aircraft has an engine failure at 12,000’, it will drift down to 6,000’. If you are IMC this could be  
very bad. Always plan for an engine to fail! Choose a different route with a lower MEA.  

Vyse- This is best rate of climb single engine. Vyse is identified by the blue radial on the airspeed  

indicator. Always pitch for blue line when an engine fails. It will give you the best single engine  
performance, although it may not be a climb.  

Vxse- This is best angle of climb single engine. If you have obstacles to clear with an engine failed, use  

Vxse. Once the obstacles are cleared, pitch for Vyse.  

Vsse- This is the minimum speed at which an intentional engine cut can be performed. It gives a safety  

margin from Vmc for safe engine cuts while training.  

 

Accelerate-Stop distance is the distance required to accelerate to liftoff speed and, assuming failure  
of an engine at the instant liftoff speed is attained, bringing throttles to idle and stopping the airplane.  

 
Accelerate-Go distance is the distance required to accelerate to liftoff speed and, assuming failure  
of an engine at the instant liftoff speed is attained, continuing the takeoff and climbing to 50’. Know  
before you try to takeoff whether you can maintain control and climbout if you lose an engine with the gear 
still down!



 

 

 

Systems of the Apache 
 
Powerplant & Propeller 

• Engine: Lycoming O-320; 4 cylinders; direct drive; horizontally opposed; aspirated 

engine; carburetor; 150 HP; 2700 RPM; compression ratio 7:1 

• Auxiliary Engine Systems: Right engine is equipped with a vacuum pump; Left engine is 

equipped with a hydraulic pump; Both engines have an alternator, exhaust pipes are 

directed into a jet augmenter tube on the outbound side, this causes a pumping action 

of the jet augmenter tube causing air to be drawn over the cylinders toward the tube; 

Oil coolers are mounted inboard or engine. 

• Propeller: Hartzell constant-speed controllable, full-feathering units 

 

Hydraulic 

• Hydraulic system is used for both the gear and flaps, accomplished by the landing gear 

and flap selector value unit in the control pedestal. 

• Gear retraction and extension will occur between 10 – 12 seconds. 

• Flap operation requires 4 seconds. 

• The Apache has a landing gear/flaps priority valve.  If the gear and flaps are put down at 

the same time the gear will go down first and when locked down the flaps will go down.  

If gear/flaps are pulled up at the same time the flaps blow back to 10 while the landing 

gear come up and lock, then the rest of flaps will come up. 

• Emergency hydraulic hand pump is used when hydraulic pump pressure failure of left 

engine.  To operate the emergency pump, the handle should be extended to its full 

length by pulling aft and positioning the control handle of either the gear of flaps as 

desired.  30 – 40 strokes are required to raise or lower the landing gear.   

• If total failure of hydraulic system should occur due to line breakage or selector valve 

malfunction an independent CO2 system is available to extend the landing gear. 

• An oleo actuated by-pass valve makes it impossible to retract the gear on the ground. 

 

Controls 

• Nose wheel is steerable on the ground with a 30 arc. 

• Elevator control is actuated by a tube to the control yoke. 

• Aileron and rudder are connected by cables. 

• Trim system is on a bungee spring control system. 

• Pitot tube has electric heat. 

• Pitot tube also contain the static vent hole. 

 

Fuel 

• Main fuel tanks consist of 2x 36-gallon nylon and neoprene fuel cells. 

• Auxiliary tanks each hold 18-gallons. 

• Total of 108-gallons between the 4 tanks. 

• Tanks should be kept full to prevent deterioration of the rubber cells. 

• Fuel from any tank can be pumped to either or both engines. 



 

 

 

• Auxiliary electric pumps are installed in by-pass lines, and are used as supplement to the 

engine driven fuel pumps during takeoffs, climbs, descents, fuel changes, landings, the aux 

fuel pumps are also used in a emergency. 

• Crossfeed valve exists in case fuel from one side needs to get to the other engine. 

• If the engine driven pump fails on one engine, the crossfeed valve can be opened to 

allow fuel to be used from the other tank the engine is on. 

• Fuel can be pumped from a dead engine fuel side to a good engine fuel side. 

• The fuel valves must correspond to the correct tank in which fuel is desired during 

crossfeed operations. 

• Fuel could be used from only one tank for both engines by shutting the fuel valve off on 

one tank and having crossfeed on. 

• Fuel gauges correspond to the tank in which the fuel selector has been selected for. 

• Crossfeed line drain valve is mounted on the front face of the fuel control box. 

• Main fuel strainers are located on the inboard sides of the engine cowling. 

 

Electrical 

• 12 Volt battery system. 

• Battery maintains float charge (charged 100%) around 13.5V. 

• 33 Ah battery. 

• 35 A alternator. 

• Electrical protection consists of circuit breakers and fuses. 

• Largest electrical loads are: starter, lights, pitot tube heat, electric fuel pump. 

• Other electrical loads to consider: radios/avionics equipment, electric gyros (attitude, 

turn & bank), engine instruments. 

 

Environmental 

• 27,500 BTU heater located in the nose section to provide heat for the cabin and 

windows. 

• Heater in nose is fueled by gas from the tanks, there is a fan to move the heat from the 

gas heater in to the cabin. 

• Gasoline for the heater is used out of the left main tank when crossfeed is off and both 

tanks when crossfeed is on. 

• The heater uses approximately 1 quart of gas per hour. 

• Two scoops in front of plane for fresh air, one goes direct to cabin, the other goes 

through the heater core then to the cabin 

• One scoop under the fuselage midway back provides fresh air for overhead vents 

• Cabin air exhaust vent is on top located midway back 

  











 

 

 

Multi Engine Oral Exam Questions 
 

1.  What are the requirements for a multi-engine   

     rating? 

2.  What is the max rated horse power at sea level? At  

     12,000 msl? 

3.  What is the rated engine speed? 

4.  What is the engine type? 

5.  What are the type of propellers? 

6.  What is the max fuel capacity? 

7.  What is the usable fuel? 

8.  What is the minimum octane? 

9.  What is the max oil capacity? 

10. What is the max ramp weight? 

11. What is the max takeoff weight? 

12. What is the max landing weight? 

13.  Weight and Balance. Beware of C.G. loaded with  

       and without fuel. 

14.  Using the above situation. less than full fuel will  

       be allowed. Be prepared to calculate time and/or  

       distance with the fuel available. Don't forget VFR  

       or IFR reserves. 

15.  Number of hydraulic systems 

16.  Number of electric motors 

17.  Methods for checking gear down 

18.  What if the indicator lights for the landing gear  

       are not on? 

19.  Correct crossfeeding with one engine out and  

       feeding both engines from one tank. 

20. Calculate % performance lost when one engine  

      inoperative versus 2 engines from one tank. 

      (2 engine climb rate - 1 engine climb rate) / 2  

      engine climb rate * 100. 

21.  Calculate Accelerate-stop distance. (Don't forget  

       Density Altitude) 

22.  Calculate single engine ceiling 

23.  Define the critical density altitude. Where Vmc  

       equals Vs. 

24.  Describe Propeller operation and how the propeller feathers. 

25.  Describe the unfeathering procedures. 

26.  Know V-Speeds 

 

Vso:    _________ 

Vs1:    _________ 

Vmc:    _________ 

Vx:    _________ 

Vy:    _________ 

Vxse:    _________ 

Vyse:    _________ 

Va:    _________ 



 

 

 

Vfe:    _________ 

Vlo up:   _________ 

Vlo down:  _________ 

Vle:    _________ 

Vno:    _________ 

Vne:    _________ 

Max X-wind:   _________ 

 

27.  What is Vsse? 

28.  What does the white arc represent and what is the speed range? 

29.  What does the green arc represent and what is the speed range? 

30.  What does the yellow arc represent and what is the speed range? 

31.  How many red radials are there? What are their significance? 

32.  How many blue radials are there? What are their significance? 

33.  What are the maneuvering limits? 

34.  What are the load limits? 

35.  How does the backup attitude indicator function? 

36.  How many carburetors? 

37.  What are the certification standards for computing Vmc? 

38.  What condition is Vmc for your airplane? (stalled or unstalled) 

39.  What is Vmc? 

40.  Explain correct recovery in Vmc demonstrations. 

41.  When performing the demonstration of Vmc, how much bank is the pilot limited to using? 

42.  Explain spin recovery. 

43.  Explain MEL - minimum equipment list. 

44.  Explain how to determine if flight can be conducted with a component inoperative. Placarded 

inoperative and component not required by FAR's. 

45.  Methods of emergency gear extension. 

46.  Calculate takeoff and landing distances. 

47.  Is this airplane approved for flight in icing conditions? 

48.  Know the RPM drop limitations during the magneto check. 

49.  Describe the 7 items of Vmc. 

50.  Describe the capacity of the battery and the alternators. 

51.  What is the first indication of engine failure? 

52.  What is the minimum feathering rpm? 

53.  What items should be systematically checked if engine roughness occurs? 

54.  What steps must be taken if an engine failure occurs during flight below Vmc? 

55.  When is the gear extended before landing with one engine inoperative? 

56.  What is the final approach speed on one engine? (runway made, no go around possible) 

57.  When are the flaps extended on a single engine approach? 

58.  How do you crossfeed? 

59.  What restrictions are there during crossfeed operations? 

60.  What is the purpose of the red gear warning light in the annunciator panel? 

61.  When does the gear horn sound? 

62.  What can be done if the landing gear does not extend? 

63.  How long does the backup attitude indicator battery last? 

64.  What should be done if the alternator overvoltage light illuminates? 

65.  What should be done if a door opens in flight? 

66.  What should be done if a propeller overspeed occurs? 

67.  What are the normal panel indications when an engine is shut down? 



 

 

 

68.  How is an alternator failure noted? 

69.  What instruments should be monitored in this case? 

70.  How many alternators are required for VFR or IFR flight? 

71.  What happens if the heater overheats? 

72.  What is the maximum allowable RPM drop during the feathering check in the  

  runup? 

73.  What is the strut inflation for the nose gear? 

74.  What is the strut inflation for the main gear? 

75.  What is the ground limitation for pitot heat? 

76.  How long do you wait for an oil pressure indication after engine start before  

  shutting down? 

77.  What is the limit on cranking the starter? 

78.  What are the procedures for starting with external power? 

79.  Why is it a poor procedure to idle an engine at a low power setting for extended periods of 

time? 

80.  Why not operate at high power settings on the ground? 

81.  What is the normal magneto drop during the runup and what are the limitations? 

82.  When is the landing gear retracted after takeoff? 

83.  What should be done if the cylinder head temp becomes too hot? 

84.  What happens if the alternator voltage becomes too high? 

85.  What is the maximum alternator output? 

86.  The total output of both alternators should not exceed what amperage? 

87.  What keeps the gear in the retracted position? 

88.  What happens if the hydraulic system malfunctions or leaks? 

89.  Which annunciation lights come on when the battery switch is turned on? 

90.  Why are the prop controls pushed forward before landing? 

91.  How are the gear lights dimmed? 

92.  What is the normal final approach speed? 

93.  Can your aircraft be flown with full fuel, max. number of passengers and full baggage? 

94.  What happens when the CG is too far forward? 

95.  What happens when the CG is too far aft? 

96.  Where is the datum line? 

97.  What does the basic empty weight include? 

98.  What happens to the CG as the fuel is burned or gear retracted? 

99.  How many fuel tanks, and where are they located? 

100.  Where are the electric fuel pumps? 

101.  What kind of trim tab is on the airplane? 

102.  What direction do the props rotate as seen from the cockpit? 

103.  Explain the use of the electric boost pumps; low and high setting? 

104.  What is the purpose of the alternate air? 

105.  How many cowl flap setting are there, and when are they used? 

106.  What is the advantage of counter-rotating props? 

107.  What is the critical engine? 

108.  What controls the pitch of the prop? 

109.  Prop overspeeding and sluggish rpm control are indications of what problem? 

110.  How long does it take for the prop to feather? 

111.  Describe the gear system. 

112.  Draw the propeller and electrical system? 

113.  Draw the Landing gear and Fuel system. 

114.  How long does gear extension or retraction take? 



 

 

 

115.  How is the gear held in the extended position? 

116.  Describe the procedure for emergency gear extension, and how the system works. 

117.  How do you know the gear is down and locked if the horn and light are inoperative? 

118.  Where is the gear pump and reservoir located? 

119.  Is there a squat switch(s), where is it located, what is its purpose? 

120.  Is it possible to retract the gear on the ground? 

121.  What is the range of the nose wheel steering? 

122.  Is the hydraulic reservoir for the brake the same as for the gear? 

123.  What are the flap setting and speeds? 

124.  How are the flaps operated? 

125.  Can both engines run off the same fuel tank? 

126.  Should both engines be on crossfeed? 

127.  Describe the electrical system. Sources, volts, amps, limits, safety items? 

128.  Where is the external power plug located? 

129.  What warns of alternator malfunction? 

130.  With only the master switch on and no other electrical equipment operating, what is indicated 

on the ammeters/loadmeter? 

131.  What instruments belong to the pitot-static system and how are they operated? 

132.  Where is the alternate static source? 

133.  How is the alternate static source operated? 

134.  How is the static source drained? 

135.  Where is the heater located? 

136.  Where is the fuel drawn for the heater? Rate per hour? 

137.  How is the static system drained? 

138.  What is the maximum altimeter/airspeed error when utilizing the alternate static source? 

139.  Where is the heater located? 

140.  When does the heater fan automatically shut off? 

141.  Where is the fuel drawn for the heater? 

142.  What is the steering limit for the nose gear? 

143.  What is the main gear tire pressure? 

144.  What is the nose gear tire pressure? 

145.  Where are the batteries located? 

146.  Where is the aircraft serial number located? 

147.  What are some ways to disconnect the autopilot? 

148.  When can you reset a CB? 

149.  What is the engine setting for zero thrust? 

150.  What is the 2-engine service ceiling? 

151.  What is the single engine absolute ceiling? 

152.  What is the 2-engine rate-of-climb at sea level and gross weight? 

153.  What is the single engine rate-of-climb at seal level and gross weight? 

154.  How is the stall warning horn differentiated from the gear warning horn? 

155.  The minimum airspeed for unfeathering their propeller is? 

156.  With an engine inoperative & feathered, where is the ball? 

157.  If the runway length is critical but no obstructions are present, the recommended flap setting 

for takeoff is? 

158.  As altitude increases, stall speed (TAS)? 

159.  As altitude increases, Vmc (TAS)? 

160.  As the CG moves aft, Vmc? 

161.  How would Vmc be effected with a larger engine? 

162.  How does turbocharging effect Vmc compared to non-turbos? 



 

 

 

163.  What is the highest single drag item on the airplane? 

164.  What is the second highest drag item on the airplane? 

165.  What is the purpose of the springs on each gear? 

166.  What is the purpose of the springs on the nose gear? 

167.  Will the heater operate with the right engine inoperative? 

168.  Which items draw the most electrical current? 

169.  When installed, what is the function of the warning horn silence button? 

170.  Be prepared to discuss the following: 

 

• Does a single engine airplane have a Vmc speed? 

• Which item, of which Vmc is a function, will cause Vmc to increase substantially? 

• How should the minimum length runway at sea level, no wind, standard day? 

• Explain the difference between a windmilling propeller and zero thrust. 

• What throttle positions used to cause the propeller to windmill? Produce zero thrust? 

• What are the reason multi-engine airplanes have feathering propellers? 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 











 

 

 

 

 

 

 


