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Study Questions

1. Why is it important for pilots to develop a good knowledge of weather principles?

a) To pass the FAA test.
b) To impress their friends.
c) To make safe flight decisions related to weather, both in flight and on the ground.

2. Why isn’t it enough to rely on published weather observations and the forecasts of professional weather 
forecasters?  (Check all that apply.)

☐ Observations and forecasts can’t cover everywhere, so pilots should be able to recognize micro weather 
conditions (places likely to have updrafts, turbulence, icing, cloud formation, limits to visibility, etc.)

☐ The FAA takes pleasure in forcing pilots to learn additional subject areas.
☐ Forecasts can be wrong, and pilots should be able to note when the weather is likely to go bad.
☐ So pilots can impress the friends with their weather forecasting ability.

3. What is the percent composition of the atmosphere?

Nitrogen ________________%

Oxygen ________________%

Trace Gases ________________%

4. In what layer of the atmosphere do the vast majority of weather, clouds, storms, and temperature variances 
occur?

  ___________________________________________________________________________________

5. Other than the altitude range, what is a key difference between the stratosphere and the troposphere?

  ___________________________________________________________________________________

6. What is the cause of atmospheric circulation – the movement of air around the surface of the earth?

  ___________________________________________________________________________________
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? 7. Select which of the following factors could result in differences in the length of time and angle at which  
sunlight strikes the surface of the earth.  (Check all that apply.)

☐ Fractional composition of uranium in the soil
☐ Seasonal variation in the length of the day (sunrise to sunset)
☐ Distance from the equator
☐ Phases of the moon
☐ Time of day

8. Select the answers that make the following statement true.

In theory, solar heating of the earth causes air in equatorial regions to become  less / more  dense and 

to  fall / rise  .  This results in a  low / high  pressure area.  Conversely, air at the poles cools, becoming  

less / more  dense and creating an area of  lower / higher  pressure.

9. In the Northern Hemisphere, Coriolis force seems to deflect moving bodies, such as winds, to the

a) right.
b) left.
c) Equator.

10. As a result of the Coriolis effect, the general air flow from the Equator to the poles and back gets broken up into 
how many distinct cells in each hemisphere?

 _______________________

11. In the continental United States, there is a prevailing upper level westerly wind.  This is because

a) all air flows in the northern hemisphere are westerly.
b) the bulk of the United States is in the area of  30 °N latitude.
c) Congress passed the Westerly Wind Act of 1873.

12. Why does the wind direction at the surface vary somewhat from the wind direction just a few thousand feet 
above the Earth?

  ___________________________________________________________________________________

  ___________________________________________________________________________________

13. If there is a southerly wind at the surface (i.e., the wind is moving from the south toward the north), what 
direction would the wind be at 3,000 feet?

  ___________________________________________________________________________________

14. Because of Coriolis effect, air in the Northern Hemisphere flowing from a high-pressure area toward a low-
pressure area is deflected to the

a) right.
b) left.
c) surface.
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15. What is the result of an increase in atmospheric pressure on a mercurial barometer?

a) Less mercury will rise in the measuring tube, decreasing the height of the column.
b) Air pressure increases the downward force on the exposed surface of mercury, driving it inside and higher 

up the measuring tube.
c) Increases air pressure compresses the mercury so that it takes up less space in the measuring tube.

16. In your own words, describe how a reduction in atmospheric pressure results in a change in the needle of an 
aneroid barometer.

  ___________________________________________________________________________________

  ___________________________________________________________________________________

17. What are the sea level pressure and temperature on a ISA standard day?

a) 29.92 in. Hg and 15 °F
b) 1013.2 in. Hg and 59 °F
c) 1013.2 millibars and 15 °C

18. By tracking barometric pressure trends across a large area, weather forecasters can more accurately predict

  ___________________________________________________________________________________

  ___________________________________________________________________________________

19. As altitude changes, what is the approximate rate of change of atmospheric pressure?

a) Pressure increases 1 inch of mercury for every 1,000-foot increase in altitude.
b) A decrease in pressure of 1 inch of mercury for every 1,000 feet of altitude increase.
c) Air pressure drops approximately 1 inch of mercury for every 1,000-foot decrease in altitude.

20. An aneroid barometer on the surface currently reads 26.80 inches of mercury.  What would be the approximate 
reading on the same barometer aboard a weather balloon 1,000 feet above the ground?

  ___________________________________________________________________________________

21. If an aneroid barometer on the surface reads atmospheric pressure of 28.15 inches of mercury, and another 
barometer aboard a weather balloon suspended directly overhead reads 26.05, what is the approximate height 
of the balloon above the ground?

  ___________________________________________________________________________________

22. In PHAK Figure 12-8, what can be said of the conditions in Denver?

a) The atmospheric pressure experienced at Denver is enough to push a column of mercury 29.92 inches up 
the measuring tube of a mercurial barometer.

b) The ground level air pressure at Denver is at 24.92 inches of mercury, but the sea level pressure setting is 
29.92.

c) The true sea level pressure setting at Denver is 24.92.

23. At what altitude do reactions of the average person begin to be impaired by lack of oxygen?

  ___________________________________________________________________________________
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24. In the northern hemisphere, air flowing outward and around an area of high pressure results in a

a) clockwise wind rotation.
b) counter-clockwise wind rotation.

25. In the northern hemisphere, air flowing toward and around an area of low pressure results in a

a) clockwise wind rotation.
b) counter-clockwise wind rotation.

26. When planning a trip from New York to Seattle, which route of flight would yield the most favorable winds?

a) North of a high-pressure area and south of a low-pressure area.
b) Clockwise around low-pressure area.
c) South of a high-pressure area and north of a low-pressure area.

27. Small areas of local circulation, resulting from the different heat absorption property of the surface terrain, are 
known as

  ___________________________________________________________________________________

28. If barren rocks and sand tend to give off heat, what type of convective currents would we likely find flying low 
over these surfaces?

a) Downdrafts
b) Updrafts
c) Smooth, stable air

29. Using “sea breeze” and “land breeze” as a guide, what can generally be said about the way in which winds are 
named?

a) Winds are named for the direction in which they are moving.
b) Winds are named for the direction from which they came.
c) Winds are named by the International Standards Association (ISA).

30. What should a pilot be aware of when the approach path takes the airplane low over a large body of water or an 
area of thick vegetation?

  ___________________________________________________________________________________

  ___________________________________________________________________________________

  ___________________________________________________________________________________

31. What is true of flying in and out of airports that have large buildings or natural obstructions located near the 
runway?

a) As long as pilots avoid contact with the buildings or other obstructions, the approach to land will be 
unaffected.

b) Obstructions on the ground can affect the flow of wind around the airport and can be an unseen danger.
c) The amount of turbulence is not significantly affected by the size of the obstacle or the velocity of the wind.
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32 Why should pilots be aware of the strength and direction of the wind flowing across a mountain?

a) Wind speed tends to slow across a peak or ridgeline and can result in a loss of relative wind and lift.
b) Turbulence and downdrafts on the leeward side of the mountain can push the aircraft into the side of the 

mountain.
c) Updrafts on the leeward side can result in ballooning on final approach.

33. Define the following terms:

Wind shear  ____________________________________________________

  ____________________________________________________

  ____________________________________________________

Microburst  ____________________________________________________

  ____________________________________________________

  ____________________________________________________

  ____________________________________________________

34. Low-level wind shear is commonly associated with

a) the Coriolis effect.
b) aircraft engines of 200 horsepower or more.
c) passing frontal systems, thunderstorms, temperature inversions, and strong upper level winds (greater than 

25 knots).

35. If on approach to land, a slight tailwind suddenly changes to a strong headwind what will be the result?

a) The aircraft will experience a sudden increase in altitude.
b) The aircraft will experience a sudden drop in altitude.
c) A pilot that does not panic, and maintains the aircraft controls in a fixed position, the aircraft will remain in a 

constant, even descent rate.

36. FAA Advisory Circular 00-54 contains training information on wind shear including

  ___________________________________________________________________________________

  ___________________________________________________________________________________

  ___________________________________________________________________________________

37. In each of the boxes below, draw the appropriate wind strength and direction indication.  (The first is provided 
as an example.) 

 
 

 
 
 
 
 

Wind: 180° at 30 knots 
 
 
 
 

 
Wind: 235° at 60 knots 

 
 
 
 
 

Wind: calm 

 
 
 
 

 
Wind: 060° at 115 knots 

 
 
 
 
 

Wind: 270° at 25 knots 

 
 
 
 
 

 

Wind: 330° at 15 knots 
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38. Define the following terms:

Isobar  ____________________________________________________

Low  ____________________________________________________

High  ____________________________________________________

Ridge  ____________________________________________________

Trough  ____________________________________________________

39. A weather chart shows your departure airport is currently located in a pressure trough, and your route of flight 
takes you out of the trough.  What can be said of the conditions you will experience on your trip?

a) At altitude, the winds will tend to come from the left.
b) The next shape you will encounter is a mogul.
c) You will encounter increasing atmospheric pressure on your route of flight.

40. Select the answers that make the following statement true.

When isobars are closely spaced, it means a  shallow / steep  pressure gradient and generally results in  

strong / weak  winds.

41. The stability of the atmosphere is an indication of its ability to resist

a) a change in wind direction.
b) vertical motion.
c) heat transfer.

42. In a stable atmosphere, vertical air movements tend to

  ___________________________________________________________________________________

43. In an unstable atmosphere, vertical air movements tend to

  ___________________________________________________________________________________

44. Select the answers that make the following statement true.

The presence of moisture in the atmosphere  increases / decreases  the air density, because water 

vapor is  heavier / lighter  than air.

45. Under a temperature inversion, the temperature of the air

  ___________________________________________________________________________________

46. Why is visibility typically diminished in a temperature inversion layer?

a) Cold air is more dense and is more difficult to see through, resulting in haze.
b) The air above the inversion acts as a lid, keeping weather and pollutants trapped below.
c) The air can absorb more moisture, making it unstable.
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47. What conditions could result in a temperature inversion?

a) A fast moving warm air mass forced under a layer of cold air.
b) The ground heating up from sunlight on clear, calm days.
c) Air near the ground becoming cooled by a lowering ground temperature.

48. As air cools, it increases its ability to hold moisture.

a) True
b) False

49. How would you change the temperature of a quantity of air in order to double the amount of moisture that the 
air can hold?

  ___________________________________________________________________________________

50. What state change process is demonstrated by a block of dry ice turning directly into vapor, instead of first 
melting into a liquid?

  ___________________________________________________________________________________

51. By which processes is water added to the atmosphere?

a) Condensation and deposition.
b) Sublimation and evaporation.
c) All of the above.

52. Relative humidity is a ratio of the actual amount of moisture in the air compared to

a) 100 °C.
b) 100%.
c) the total amount of moisture the air could hold at the temperature.

53. Define the following term:

dewpoint  ____________________________________________________

  ____________________________________________________

54. In your own words, explain what is meant by a temperature/dewpoint spread convergence rate of 4.4 °F  
as it relates to cloud bases.

  ___________________________________________________________________________________

  ___________________________________________________________________________________

  ___________________________________________________________________________________

  ___________________________________________________________________________________

  ___________________________________________________________________________________
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55. In each of the following, estimate the height above ground of the cloud base.

Surface Air Temperature: 51.2 °F Surface Air Temperature: 63.0 °F
Dewpoint: 38.0 °F Dewpoint: 58.6 °F

_______________________ _______________________

_______________________ _______________________

Surface Air Temperature: 89 °F Surface Air Temperature: 60 °F
Dewpoint: 45 °F Dewpoint: 50 °F

_______________________ _______________________

_______________________ _______________________

56. What do all of the following four methods by which air can reach the complete saturation point have in 
common?

I. Warm air moving over a cold surface
II. Cold air and warm air mixing
III. Air cooling at night through contact with the cooler ground
IV. Air being lifted or forced upward in the atmosphere

  ___________________________________________________________________________________

  ___________________________________________________________________________________

57. When cold ground causes air temperature to drop below the dewpoint, dew or frost will form.  What determines 
whether it will be dew or frost?

a) The altitude above the surface.
b) The temperature of surface that the moisture is collecting on.
c) Whether the collecting surface is moving or not.

58. What causes a definite flight safety hazard to aircraft, by disrupting the flow of air over the wings and reducing 
the amount of lift produced?

a) Dew.
b) Rain, or visible moisture.
c) Frost.

59. What is a cloud called if it begins at the surface?

  ___________________________________________________________________________________

60. Which type of fog is the result of the ground radiating away its heat on clear nights, and cooling the surrounding 
air below its dewpoint?

a) Upslope fog.
b) Radiation fog.
c) Advection fog.
d) Steam fog.
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61. Both radiation fog and advection fog result from the ground cooling the air above it.  Which one requires wind?

a) Radiation fog.
b) Advection fog.
c) They both require wind.

62. Clouds that appear to hug the peak of a mountain top are more appropriately called

a) upslope fog.
b) radiation fog.
c) advection fog.
d) steam fog.

63. Why is low-level turbulence commonly associated with steam fog?

a) As the water boils, great geysers of steam shoot up to create significant updrafts.
b) The combination of warm air below trying to rise, and colder air above trying to descend creates turbulence.
c) Wing tip vortices can create whirlwinds of turbulence.

64. In order to create a cloud, the air must be cooled below its

  ___________________________________________________________________________________

65. What are the particles of matter (like dust or smoke) called that help water condense out of the air to create 
clouds and rain?

  ___________________________________________________________________________________

66. Clouds are typically categorized into which four main types?

a) Low, medium, high, and clouds with extensive vertical development.
b) Fracto, alto, nimbo, and cumulus.
c) Steam, upslope, advection, and radiation.

67. What is the term used to describe cumulous clouds that are hidden by or within other cloud formations?

a) Embedded thunderstorms.
b) Strato-cirrus.
c) Hidden verticalis.

68. Which of the following are hazards that can be associated with thunderstorms?  (Check all that apply.)

☐ Large hailstones
☐ Updrafts
☐ Downdrafts
☐ Lightning
☐ Tornados
☐ Icing
☐ Altimeter fluctuation
☐ Ceiling and visibility restrictions
☐ Engine Water Ingestion
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69. A lifting action is one of the three requirements for creating a thunderstorm.  What are the other two?

1) A lifting action

 2)  _________________________________________________________________________________

 3)  _________________________________________________________________________________

70. In which stage of a thunderstorm is turbulence the most violent?

  ___________________________________________________________________________________

71. What creates the downdrafts in a thunderstorm?

a) Air cooled by the process of condensing out water droplets.
b) The evaporative effect of wind at higher altitudes moving faster.
c) Drops of moisture, too heavy for the cloud to support, begin falling and create a downward motion of air.

72. What is the best way for light airplanes to navigate through thunderstorms?

a) Fly above them.
b) Fly below them, by at least 1,000 feet.
c) Fly around them, by at least 20 nautical miles.

73. Describe the following prefix/suffix terms as they apply to cloud classification:

Cumulo/cumulus  ____________________________________________________

Strato/stratus  ____________________________________________________

Nimbo/nimbus  ____________________________________________________

74. Define the following terms.

Drizzle  ____________________________________________________

Rain  ____________________________________________________

Virga  ____________________________________________________

Snow  ____________________________________________________

75. Where does an air mass get its characteristics?

a) From the jetstream.
b) From the rotation of the earth. 
c) From a source region, an area in which the air mass remains relatively stagnant for a period of days or longer.

76. Describe the characteristics of each of the following air masses.

  Warm Cool Moist Dry

Maritime polar ☐ ☐ ☐ ☐
Continental tropical ☐ ☐ ☐ ☐
Continental polar ☐ ☐ ☐ ☐
Maritime tropical ☐ ☐ ☐ ☐
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77. Which type of air mass will most likely result in good visibility at the surface?

a) Unstable air mass, warmed from below.
b) Unstable air mass, cooled from below.
c) Stable air mass, cooled from below.

78. Define the following terms:

cold front  ____________________________________________________

warm front  ____________________________________________________

stationary front  ____________________________________________________

occluded front  ____________________________________________________

79. Which type of front typically moves faster?  A cold front or a warm front?

  ___________________________________________________________________________________

80. Which type of front is more likely to provide the lifting action required to create a thunderstorm?  A cold front  
or a warm front?

  ___________________________________________________________________________________

81. What serious hazard to pilots may form along or ahead of a fast-moving cold front?

  ___________________________________________________________________________________
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Answers to Study Questions

1. c

2. ☐  Observations and forecasts can’t cover 
everywhere, so pilots should be able to 
recognize micro weather conditions (places 
likely to have updrafts, turbulence, icing, 
cloud formation, limits to visibility, etc.)

☐	 The FAA takes pleasure in forcing pilots to 
learn additional subject areas

☐  Forecasts can be wrong, and pilots should 
be able to note when the weather is likely 
to go bad

☐  So pilots can impress the friends with their 
weather forecasting ability

3. 78%
21%
1%

4. troposphere
5. Moisture and associated weather are trapped 

in the troposphere, and rarely found in the 
stratosphere.

6. uneven heating of the earth’s surface

7. ☐ Fractional composition of uranium in the soil
☐  Seasonal variation in the length of the day 

(sunrise to sunset)
☐ Distance from the equator
☐ Phases of the moon
☐ Time of day

8. less
rise
low
more
higher

9. a
10. 3
11. b
12. Friction at the surface slows down winds and 

makes them less susceptible to the Coriolis effect.
13. southwesterly

14. a
15. b
16. Own words, to the effect of “outside air pressure 

goes down, aneroid cells expand, which moves 
the needle to indicate lower pressure”

17. c
18. movement of pressure systems and the 

associated weather
19. b
20. 25.80 inches of mercury
21. 2,100 feet
22. b
23. 10,000 feet (but as low as 5,000 feet for some)
24. a
25. b
26. c
27. convective currents
28. b
29. b
30. downdrafts
31. b
32. b
33. sudden, drastic shift in wind speed, direction, or 

both
a small, but extremely strong downdraft in a 
narrow area

34. c
35. a
36. how to recognize the risk of a microburst 

encounter
how to avoid an encounter, and 
the best flight strategy for successful escape 
should an encounter occur

X

X

X
X
X
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Answers to Study Questions

37. 

38. lines of equal atmospheric pressure
low pressure area surrounded by higher 
pressure
high pressure area surrounded by lower 
pressure
elongated area of high pressure
elongated area of low pressure

39. c
40. steep

strong
41. b
42. dampen out and disappear
43. become larger
44. decreases

lighter
45. increases with altitude
46. b
47. c
48. b (false)
49. Raise the temperature by 20 °F.
50. sublimation
51. b
52. c
53. temperature at which air becomes saturated
54. Own words, to the effect of “For every 4.4 °F 

difference between temperature and dewpoint, 
the base of clouds above the ground will be 
+1,000 feet.”

55.    3,000 ft AGL 1,000 ft AGL

10,000 ft AGL 2,300 ft AGL
56. In all four methods air is cooled until saturated.
57. b
58. c
59. fog
60. b
61. b
62. a
63. b
64. dewpoint
65. condensation nuclei
66. a
67. a

68. ☐ Large hailstones
☐ Updrafts
☐ Downdrafts
☐ Lightning
☐ Tornados
☐ Icing
☐ Altimeter fluctuation
☐ Ceiling and visibility restrictions
☐ Engine Water Ingestion

69. unstable air
moisture

70. mature stage

Wind: calm 
 

Wind: 060° at 115 knots 
 

Wind: 270° at 25 knots 
 

Wind: 235° at 60 knots 

Wind: 180° at 30 knots 

Wind: 330° at 15 knots 

X
X
X
X
X
X
X
X
X
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Answers to Study Questions

71. c
72. c
73. towering or heaped

layered
rain bearing

74. very small water droplets, < 0.02 inches in 
diameter
drops larger than drizzle
rain that evaporates before hitting the ground
small frozen water crystals

75. c
76. Cool & Moist

Warm & Dry
Cool & Dry
Warm & Moist

77. a
78. advancing mass of cold, dense air

advancing mass of warm air
the boundary between a cold air mass and a 
warm air mass that remains stationary for days
a fast-moving cold front that catches up with a 
slow-moving warm front ahead of it

79. cold front
80. cold front
81. squall line


