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1. What are the processes by which moisture is added to
unsaturated air?
A. Evaporation and sublimation
B. Heating and condensation
C. Supersaturation and evaporation
D. Precipitation and filtration

2. If there is thunderstorm activity in the vicinity of an airport
at which you plan to land, which hazardous atmospheric
phenomenon might be expected on the landing approach?
A. Precipitation static.
B. Wind-shear turbulence.
C. Steady rain.
D. Clear air turbulence.

3. What is the effect of burning 35 gallons of fuel on the
weight and balance of an airplane that weighed 2,890 pounds
at takeoff?
A. Weight is reduced by 210 pounds and the CG is aft of limits.
B. Weight is reduced by 210 pounds and the CG is unaffected.
C. Weight is reduced to 2,680 pounds and the CG moves

forward.
D. Weight is increased due to fuel burn.

4. What conditions are necessary for the formation of
thunderstorms?
A. High humidity, lifting force, and unstable conditions.
B. High humidity, high temperature, and cumulus clouds.
C. Lifting force, moist air, and extensive cloud cover.
D. Dry air, low temperatures, and stable air.

5. If an aircraft's takeoff weight is 2,500 lbs, what role does
headwind play during takeoff?
A. It decreases lift before takeoff
B. It increases the ground roll distance
C. It reduces ground roll distance required
D. It has no effect on takeoff performance
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6. A pilot can expect a wind-shear zone in a temperature
inversion when windspeed at an altitude is at least?
A. 10 knots.
B. 15 knots.
C. 25 knots.
D. 30 knots.

7. Calculating the moment of the airplane with the given
weights, what category does 80.8 fall under with the crew
weighing 310 lb and rear passengers at 96 lb?
A. Utility category
B. Normal category
C. Restricted category
D. Experimental category

8. Upon encountering severe turbulence, which flight
condition should the pilot attempt to maintain?
A. Constant altitude and airspeed.
B. Constant angle of attack.
C. Level flight attitude.
D. Maintain a climb attitude.

9. During a cross-country flight, if you pick up rime icing
estimated at 1/2" thick on the wings leading edge at 2000 feet
AGL, what should you do regarding your landing approach?
A. Use a faster than normal approach and landing speed.
B. Approach and land at your normal speed since the ice is not

thick enough.
C. Fly your approach slower than normal to lessen the 'wind

chill' effect and break up the ice.
D. Divert to another airport with warmer temperatures.
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10. AIRMET's are advisories of significant weather
phenomena but of lower intensities than SIGMET's and are
intended for dissemination to whom?
A. Only IFR pilots
B. All pilots
C. Only VFR pilots
D. Only commercial pilots
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1. A
2. B
3. A
4. A
5. C
6. C
7. B
8. C
9. A
10. B
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Explanations
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1. What are the processes by which moisture is added to
unsaturated air?
A. Evaporation and sublimation
B. Heating and condensation
C. Supersaturation and evaporation
D. Precipitation and filtration

Moisture is added to unsaturated air primarily through processes such as evaporation
and sublimation.   Evaporation occurs when liquid water transforms into water vapor,
increasing the amount of moisture in the air. This process can happen in various
environments, such as lakes, rivers, or even the surface of wet soil. As the water heats up,
molecules gain energy and transition into a gaseous state, thereby contributing to the
humidity in the surrounding air.  Sublimation, on the other hand, is the process where
ice or snow directly transitions into water vapor without first becoming liquid. This
phenomenon is particularly noticeable in cold environments, where ice may dissipate into
the atmosphere directly, enriching the air with moisture.  Both of these processes play
significant roles in the hydrological cycle and influence weather patterns, humidity
levels, and atmospheric conditions. Understanding how moisture is added to unsaturated
air is crucial for pilots, as these factors can affect flight operations, visibility, and
weather phenomena.

2. If there is thunderstorm activity in the vicinity of an airport
at which you plan to land, which hazardous atmospheric
phenomenon might be expected on the landing approach?
A. Precipitation static.
B. Wind-shear turbulence.
C. Steady rain.
D. Clear air turbulence.

The presence of thunderstorms in the vicinity of an airport is closely associated with
atmospheric instability, which can lead to various phenomena that impact aircraft
performance during landing approaches. Wind-shear turbulence is particularly
concerning in this context.   When flying near thunderstorms, changes in wind speed and
direction can occur rapidly, creating turbulence that can have significant effects on an
aircraft’s control and performance. This turbulence typically manifests as wind shear, a
phenomenon where there are abrupt changes in wind velocity, particularly during
descent and approach. The danger arises not only from the strength of the turbulence
but also from the difficulty in detecting it prior to encountering it.   Understanding wind
shear is crucial for pilots, as it can lead to sudden altitude changes and unexpected
changes in airspeed. Recognizing this phenomenon while approaching a landing in the
vicinity of thunderstorms prepares pilots to manage their approach more effectively,
enhancing safety.   The other options present different types of atmospheric conditions,
but they are not as directly linked to the immediate hazards posed by thunderstorms
during landing. Precipitation static primarily concerns the effects of electrical discharge
during rain, steady rain is expected but not hazardous like wind shear, and clear air
turbulence usually occurs at higher altitudes and is not specifically associated with
thunderstorms. Therefore, wind-shear turbulence is the
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3. What is the effect of burning 35 gallons of fuel on the
weight and balance of an airplane that weighed 2,890 pounds
at takeoff?
A. Weight is reduced by 210 pounds and the CG is aft of limits.
B. Weight is reduced by 210 pounds and the CG is unaffected.
C. Weight is reduced to 2,680 pounds and the CG moves

forward.
D. Weight is increased due to fuel burn.

Burning fuel reduces the overall weight of an airplane, as fuel is one of the significant
components of an aircraft's total weight. In this case, if you start with an airplane that
weighed 2,890 pounds at takeoff and you burn 35 gallons of fuel, you need to know the
weight of the fuel being consumed to find the new weight of the airplane.  A gallon of
aviation gasoline weighs approximately 6 pounds, so burning 35 gallons equates to a
weight loss of about 210 pounds (35 gallons multiplied by 6 pounds per gallon). This
weight reduction brings the total weight of the airplane down to 2,680 pounds. 
Furthermore, as fuel is burned, it typically affects the center of gravity (CG) of the
airplane. In many configurations, burning fuel causes the CG to move aft, especially
when the fuel is located in wing tanks. If the weight loss from burning the fuel causes the
CG to go out of limits (in this case, too far rearward), it can create issues with airplane
stability and control.   Therefore, with both considerations—the reduction in weight by
210 pounds and the potential shift of the CG to an unsafe aft position—the correct
response reflects the impact of fuel burn on both weight and

4. What conditions are necessary for the formation of
thunderstorms?
A. High humidity, lifting force, and unstable conditions.
B. High humidity, high temperature, and cumulus clouds.
C. Lifting force, moist air, and extensive cloud cover.
D. Dry air, low temperatures, and stable air.

The formation of thunderstorms is primarily dependent on three critical conditions: high
humidity, a lifting force, and unstable atmospheric conditions.  High humidity is
essential because it provides the moisture necessary for the development of clouds and
precipitation. When humid air rises, it cools and condenses into water droplets, forming
clouds. As the condensation occurs, latent heat is released, which further fuels the
vertical development of the storm.  A lifting force is also crucial for initiating the upward
movement of air. This force can come from various sources such as surface heating,
weather fronts, orographic lift (air forced over mountains), or convergence (when two air
masses meet). The lifting force helps to push the humid air upward, where it can cool
and condense, leading to the formation of a thunderstorm.  Finally, unstable conditions
in the atmosphere mean that the air at the surface is warmer and more buoyant than the
air aloft. This instability encourages the rapid rise of air and the development of
significant vertical clouds, which are characteristic of thunderstorms. When the air is
stable, it inhibits vertical movement and the formation of storms.  In contrast, the other
options do not fully encompass the necessary ingredients for thunderstorm formation.
While high temperature and cumulus clouds can be associated with stormy
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5. If an aircraft's takeoff weight is 2,500 lbs, what role does
headwind play during takeoff?
A. It decreases lift before takeoff
B. It increases the ground roll distance
C. It reduces ground roll distance required
D. It has no effect on takeoff performance

Headwind plays a crucial role in takeoff performance by reducing the ground roll
distance required for an aircraft to become airborne. When an aircraft is facing a
headwind, the relative speed of the aircraft over the ground is higher than the indicated
airspeed it needs to achieve for takeoff. This means that the aircraft can reach the
necessary lift-off speed more quickly compared to taking off in calm or tailwind
conditions.  As the aircraft accelerates down the runway, the presence of headwind
effectively increases the speed at which it generates lift, enabling it to take off over a
shorter distance. This reduces the length of the runway needed for the aircraft to become
airborne, which is a significant advantage in various flying conditions, particularly at
airports with shorter runways or in scenarios where takeoff distance is critical due to
weight limitations or obstacle clearance requirements.   In contrast, factors like lift
before takeoff, ground roll distance being increased, or headwind having no effect are
inaccurate in this context, as they do not account for the aerodynamic benefits that a
headwind provides during the takeoff roll.

6. A pilot can expect a wind-shear zone in a temperature
inversion when windspeed at an altitude is at least?
A. 10 knots.
B. 15 knots.
C. 25 knots.
D. 30 knots.

In a temperature inversion, wind shear can be particularly pronounced due to the
differences in temperature and wind speed layers in the atmosphere. A critical factor in
predicting wind shear is the wind speed at a certain altitude. When the wind speed
reaches or exceeds 25 knots, there is a heightened likelihood for significant wind shear
activity.  At this level of wind speed, the dynamics between the warmer air aloft and the
cooler air near the surface can create a situation where rapid changes in wind direction
and intensity occur. This can lead to turbulence and challenges for pilots, particularly
during takeoff and landing phases, where control and stability are crucial. Therefore, if a
pilot is operating in conditions with wind speeds of at least 25 knots at altitude, they
should be vigilant for potential wind shear and prepare accordingly for any alterations in
performance and handling of the aircraft.
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7. Calculating the moment of the airplane with the given
weights, what category does 80.8 fall under with the crew
weighing 310 lb and rear passengers at 96 lb?
A. Utility category
B. Normal category
C. Restricted category
D. Experimental category

To determine the category in which the airplane with a moment of 80.8 falls, it is
essential to understand the differences among the categories when it comes to aircraft
operations.  The normal category is typically designated for aircraft that are intended for
the general public and includes a variety of operations such as personal flying, flight
training, and commercial operations. This category emphasizes safety and structural
integrity, ensuring that planes can handle certain loads and maneuvers within specified
limits. Given that the moment value calculated is well within the typical limits of the
normal category, this supports the classification of the aircraft.  Utility category aircraft,
while similar to normal category aircraft, have limitations regarding certain maneuvers
and operations that might exceed normal category boundaries. Restricted category refers
to planes that are often modified for specific uses like agricultural applications and are
not intended for general commercial operations. Lastly, experimental category aircraft
includes those that are not yet certified or are under testing for new designs and
configurations; these are generally not used for regular flight operations.  Since the
moment of 80.8 fits within the parameters of the normal category, and considering the
weights of the crew and passengers, this categorization is appropriate for general
aviation activity.

8. Upon encountering severe turbulence, which flight
condition should the pilot attempt to maintain?
A. Constant altitude and airspeed.
B. Constant angle of attack.
C. Level flight attitude.
D. Maintain a climb attitude.

When encountering severe turbulence, the pilot's primary objective is to maintain a level
flight attitude. This is crucial because a stable flight attitude helps ensure the aircraft
remains in a controlled condition, reducing the risk of uncontrolled altitude changes and
allowing the aircraft to respond predictably to turbulence forces. Maintaining level flight
attitude also helps in managing the aircraft's airspeed more effectively, as it minimizes
drastic changes in pitch that could lead to stalls or excessive airspeed.  While constant
altitude and airspeed are important in general flying conditions, during severe
turbulence, these parameters can be less stable due to the violent movements of the
aircraft. Focusing on maintaining a proper attitude enables pilots to react appropriately
to the turbulence rather than getting overly fixated on specific altitude or speed, which
may be hard to control in such conditions.  The angle of attack is critical to avoid
stalling, but in severe turbulence, it's more effective to manage the overall attitude
rather than fixate exclusively on maintaining a specific angle of attack.  Additionally,
maintaining a climb attitude is usually not advisable in severe turbulence, as this could
lead to further complications or loss of control. Instead, the goal is to stabilize the
aircraft and continue to navigate through the turbulence safely.
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9. During a cross-country flight, if you pick up rime icing
estimated at 1/2" thick on the wings leading edge at 2000 feet
AGL, what should you do regarding your landing approach?
A. Use a faster than normal approach and landing speed.
B. Approach and land at your normal speed since the ice is not

thick enough.
C. Fly your approach slower than normal to lessen the 'wind

chill' effect and break up the ice.
D. Divert to another airport with warmer temperatures.

When encountering rime icing that is estimated to be 1/2 inch thick on the wings'
leading edge, the safest approach is to increase your approach and landing speed. Rime
ice can significantly disrupt the airflow over the wings, reducing lift and increasing drag.
If the ice is not removed, flying at a normal speed could result in insufficient lift during
critical stages of flight, like landing, leading to a risk of stalling or control difficulties. 
Using a faster than normal approach and landing speed helps to maintain sufficient lift
and control despite the degradation of the aircraft's aerodynamic performance due to ice
accumulation. It provides a margin of safety by increasing the aircraft’s stall speed,
ensuring that the aircraft can maintain control throughout the approach and landing.  
Other strategies, such as diverting to an airport with warmer temperatures or attempting
to land at normal speeds, do not directly address the immediate risks posed by the icing
conditions and could compromise safety further. Therefore, adjusting the speed upward
during approach is a prudent and effective response to the hazards introduced by rime
icing.

10. AIRMET's are advisories of significant weather
phenomena but of lower intensities than SIGMET's and are
intended for dissemination to whom?
A. Only IFR pilots
B. All pilots
C. Only VFR pilots
D. Only commercial pilots

AIRMETs (Airmen's Meteorological Information) are issued to provide information about
significant weather phenomena that may affect aviation but are of lower intensity
compared to SIGMETs (Significant Meteorological Information). These advisories are
important for all pilots, regardless of whether they are flying under Instrument Flight
Rules (IFR) or Visual Flight Rules (VFR).   The intent behind disseminating AIRMETs to
all pilots is to enhance safety in aviation by ensuring that all pilots are aware of weather
conditions that could impact their flight operations. This includes pilots operating in
various types of aircraft and under different flight rules. For instance, VFR pilots need to
be informed about cloud cover, visibility, and turbulence, while IFR pilots require
information on conditions that may affect their instrument approaches and overall flight
safety.  Since AIRMETs contain information that is crucial for making informed decisions
about flight safety and route planning, it is essential that they are made available to the
entire pilot community. This collective access fosters a heightened awareness of weather
conditions that could affect all types of flight activities.
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