
8 The diagram below represents a swinging
Foucault pendulum.

This pendulum will show an apparent change in
the direction of its swing due to Earth’s
(1) curved surface (3) rotation
(2) tilted axis (4) revolution

9 The diagram below shows the altitude of the Sun
at solar noon on March 21, as seen by an observer
at 42° N latitude.

Compared to the altitude of the Sun observed at
solar noon on March 21, the altitude of the Sun
observed at solar noon on June 21 will be
(1) 15° higher in the sky
(2) 23.5° higher in the sky
(3) 42° higher in the sky
(4) 48° higher in the sky

10 The diagram below shows Earth’s orbit around
the Sun and different positions of the Moon as it
travels around Earth. Letters A through D repre-
sent four different positions of the Moon.

An eclipse of the Moon is most likely to occur
when the Moon is at position
(1) A (3) C
(2) B (4) D

11 In the Northern Hemisphere, planetary winds
blowing from north to south are deflected, or
curved, toward the west. This deflection is caused
by the 
(1) unequal heating of land and water surfaces
(2) movement of low-pressure weather systems
(3) orbiting of Earth around the Sun
(4) spinning of Earth on its axis

12 The table below shows air-pressure readings
taken at two cities, in the same region of the
United States, at noon on four different days.

Air-Pressure Readings

The wind speed in the region between cities A
and B was probably the greatest at noon on day
(1) 1 (3) 3
(2) 2 (4) 4

Day City A
Air Pressure (mb)

City B
Air Pressure (mb)

1 1004.0 1004.0

2 1000.1 1002.9

3 1000.2 1011.1

4 1010.4 1012.3

Earth

Sun

D

B

A
C

(Not drawn to scale)

Horizon 48°

March 21

Observer
located
at 42° N

Sun

Ceiling of room
Pivotal point

of attachment

Swinging
pendulum

Floor

Ring of pegs
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Base your answers to questions 21 and 22 on the graph below, which shows the changes in relative humid-
ity and air temperature during a spring day in Washington, D.C.
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23 Landscapes will undergo the most chemical
weathering if the climate is
(1) cool and dry (3) warm and dry
(2) cool and wet (4) warm and wet 

24 A huge undersea earthquake off the Alaskan
coastline could produce a
(1) tsunami (3) hurricane
(2) cyclone (4) thunderstorm   

25 Which rock is foliated, shows mineral alignment
but not banding, and contains medium-sized
grains of quartz and pyroxene?
(1) phyllite (3) gneiss
(2) schist (4) quartzite

26 The cross section below shows a V-shaped valley
and the bedrock beneath the valley.

Which agent of erosion is responsible for cutting
most V-shaped valleys into bedrock?
(1) surface winds (3) glacial ice
(2) running water (4) ocean waves

Soil

21 Which statement best describes the relationship
between relative humidity and air temperature as
shown by the graph?
(1) Relative humidity decreases as air tempera-

ture decreases.
(2) Relative humidity decreases as air tempera-

ture increases.
(3) Relative humidity increases as air tempera-

ture increases.
(4) Relative humidity remains the same as air

temperature decreases.

22 What were the relative humidity and air tempera-
ture at noon on this day?
(1) 47% and 32°F (3) 47% and 48°F
(2) 65% and 32°F (4) 65% and 48°F



Base your answers to questions 78 through 82 on the weather graphs below, which show data recorded at
Syracuse, New York, as a winter storm moved across the region between December 1 and December 4, 2007.
Graph 1 shows air temperatures and dewpoints. Graph 2 shows barometric pressures.
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27 The diagram below shows three identical plastic tubes filled to the same level with spherical beads of 
different diameters.  Each tube was filled with water to the top of the beads.  The clamps were then opened
to allow water to drain into the beakers.

Which graph best represents the relative amount of water retained by the beads in
each tube?

28 Data from two weather instruments have been recorded on the graph below. Line A on the graph 
represents air-temperature data. Line B was plotted using the scale for variable B.

Line B on the graph represents data from which weather instrument?
(1) thermometer (3) psychrometer
(2) barometer (4) anemometer
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Base your answers to questions 70 and 71 on the information below and on your knowledge of Earth science.

Accurate observations of the Sun were made by a New York State observer. This per-
son observed the time of sunrise and the position of sunrise along the eastern horizon for
each day during the month of May.

70 Describe how the time of sunrise changed for the observer each day during the
month of May.    [1]

71 State the actual Earth motion that causes the Sun to appear to rise each day.    [1]

Base your answers to questions 72 and 73 on the data table below, which shows the amount of water vapor,
in grams per cubic meter, that will saturate 1 cubic meter of air at different temperatures.

Amount of Water Vapor That Will Saturate
1 Cubic Meter of Air at Different Temperatures

72 On the grid provided in your answer booklet, construct a line graph of the data, fol-
lowing the directions below.
a Place the name of the correct variable along the y-axis. Include the correct units.    [1]
b Mark an appropriate numerical scale showing equal intervals along the y-axis.    [1]
c Plot the amount of water that will saturate 1 cubic meter of air at the temperatures

shown in the data table. Connect the points with a smooth, curved line.    [1]

73 Describe the relationship between the air temperature and the amount of water
vapor necessary to saturate the air.    [1]

P.S./E. Sci.–Aug. ’04 [21] [OVER]

Air 
Temperature

(°C)

Water Vapor
(g/m3)

–20 1

–10 2

0 5

10 9

20 17

30 29

40 50



5 What is represented by the diagram below?

(1) changing phases of the Sun
(2) changing phases of the Moon
(3) stages in an eclipse of the Sun
(4) stages in an eclipse of the Moon

6 Which graph best represents the relationship
between the angle of insolation and the intensity of
insolation?

7 A square meter of surface of which of these 
natural areas would most likely absorb the most
insolation during a clear day?
(1) a fast-moving river
(2) a dark-green forest
(3) a beach with white sand
(4) a snow-covered field

8 Which observable change would occur in New
York State if Earth’s rate of rotation were one-half
its present rate?
(1) The Sun would rise in the southwest each

day.
(2) The length of a day would be longer.
(3) The time needed to complete a cycle of Moon

phases would be greater.
(4) The seasonal changes would not occur.

9 The data below represent some of the weather
conditions at a New York State location on a 
winter morning.

What was the dewpoint at this time?
(1) 1°C (3) –3°C
(2) 2°C (4) –5°C

10 Students wish to study the effect of elevation
above sea level on air temperature and air pres-
sure. They plan to hike in the Adirondack
Mountains from Heart Lake, elevation 2,179 feet,
to the peak of Mt. Marcy, elevation 5,344 feet.
Which instruments should they use to collect
their data?
(1) anemometer and psychrometer
(2) anemometer and barometer 
(3) thermometer and psychrometer 
(4) thermometer and barometer

11 Weather-station measurements indicate that the
dewpoint temperature and air temperature are
getting farther apart and that air pressure is ris-
ing. Which type of weather is most likely arriving
at the station?
(1) a snowstorm
(2) a warm front
(3) cool, dry air 
(4) maritime tropical air
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Air temperature (dry-
bulb temperature) 0°C

Relative humidity 81%

Present weather snow



Base your answers to questions 64 through 66 on the diagram provided in your answer booklet and on your knowl-
edge of Earth science. The diagram shows the Sun, Earth, and the Moon’s orbit around Earth as viewed from space.

64 On the diagram provided in your answer booklet, draw a circle of approximately this
size      to represent the Moon’s position in its orbit when a solar eclipse is viewed
from Earth.    [1]

65 Approximately how many complete revolutions does the Moon make around Earth
each month?     [1]

66 Explain why solar eclipses do not occur every time the Moon revolves around Earth.  [1]

Base your answers to questions 67 through 70 on the table below and on your knowledge of Earth science.
The table shows air temperatures and air pressures recorded by a weather balloon rising over Buffalo, New York.

67 On the grid provided in your answer booklet, construct a graph of altitude above sea
level and air temperature by following the directions below.

a Plot an X for the air temperature recorded at each altitude shown on the table.  [1]

b Connect the Xs with a solid line.    [1]

68 What weather instrument is usually attached to a weather balloon to measure air
pressure?     [1]

69 State the relationship shown in the table between altitude above sea level and air
pressure recorded by the rising weather balloon.    [1]

70 This rising weather balloon also recorded dewpoint temperatures. If the dewpoint at 
1,500 meters was 12ºC, what was the relative humidity of the air at 1,500 meters
above sea level?    [1]
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Part C

Answer all questions in this part.

Directions (64–80): Record your answers in the spaces provided in your answer booklet. Some questions
may require the use of the Earth Science Reference Tables.

Altitude Above
Sea Level (m)

Air Temperature
(°C)

Air Pressure
(mb)

300 16.0 973

600 16.5 937

900 15.5 904

1,200 13.0 871

1,500 12.0 842

1,800 10.0 809

2,100 7.5 778

2,400 5.0 750

2,700 2.5 721



14 The cross section below shows a sea breeze
blowing from the ocean toward the land. The air
pressure at the land surface is 1013 millibars.

The air pressure at the ocean surface a few miles
from the shore is most likely
(1) 994 mb (3) 1013 mb
(2) 1005 mb (4) 1017 mb

15 An instrument used to measure a weather vari-
able is shown below. 

Which weather variable is measured by this
instrument?
(1) wind direction (3) wind speed
(2) air pressure (4) amount of rainfall

16 Mt. Marcy often has the coldest nighttime
temperatures in New York State because of its
(1) latitude and planetary winds
(2) latitude and elevation
(3) longitude and planetary winds
(4) longitude and elevation

17 The map below shows a weather variable recorded
at noon on a certain day.  Isolines show values from
20 to 70. 

Which atmospheric variable is most likely
represented by the isolines on this map?
(1) snowfall in inches
(2) wind speed in knots
(3) barometric pressure in millibars
(4) air temperature in degrees Fahrenheit

18 Which combination of temperature and pressure
is inferred to occur within Earth’s stiffer mantle?
(1) 3500°C and 0.4 million atmospheres
(2) 3500°C and 2.0 million atmospheres
(3) 5500°C and 0.4 million atmospheres
(4) 5500°C and 2.0 million atmospheres
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Ocean

(Not drawn to scale)
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Part A

Answer all questions in this part.

Directions (1–35): For each statement or question, write on your separate answer sheet the number of the
word or expression that, of those given, best completes the statement or answers the question. Some questions
may require the use of the Earth Science Reference Tables. 

1 Scientists can plan to photograph a solar eclipse
because most astronomical events are
(1) cyclic and predictable
(2) cyclic and unpredictable
(3) random and predictable
(4) random and unpredictable

2 The Coriolis effect causes winds in New York
State to generally curve
(1) to the right of the direction of travel
(2) to the left of the direction of travel
(3) upward away from Earth’s surface
(4) downward toward Earth’s surface

3 In New York State, the constellation Pisces can
be seen in the night sky between the middle of
summer and the middle of winter. The constella-
tion Scorpio can be seen in the night sky between
early spring and early fall. The reason these two
constellations can be viewed only at these times
is a direct result of Earth’s
(1) spin on its axis
(2) movement around the Sun
(3) axis having a 23.5° tilt
(4) distance from the Sun

4 Approximately how many degrees per day does
Earth revolve in its orbit around the Sun?
(1) 1° (3) 15°
(2) 13° (4) 23.5°

5 Compared with our Sun, the star Betelgeuse is
(1) smaller, hotter, and less luminous
(2) smaller, cooler, and more luminous
(3) larger, hotter, and less luminous
(4) larger, cooler, and more luminous

6 Astronomers viewing light from distant galaxies
observe a shift of spectral lines toward the red
end of the visible spectrum. This shift provides
evidence that
(1) orbital velocities of stars are decreasing  
(2) Earth’s atmosphere is warming
(3) the Sun is cooling
(4) the universe is expanding

7 How many calories are required to evaporate
1 gram of boiling water?
(1) 1 (3) 540
(2) 80 (4) 620

8 A weather instrument is shown below.

Which weather variable is measured by this
instrument?
(1) wind speed (3) cloud cover
(2) precipitation (4) air pressure
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6 In October, observers in New York State looking
due south at the night sky would see a different
group of constellations than they had seen in
March. What is the best explanation for this
change in the night sky?
(1) Constellations revolve around Earth.
(2) Constellations revolve around the Sun. 
(3) The Sun revolves around the center of our

galaxy. 
(4) Earth revolves around the Sun.  

7 Which surface soil type has the slowest perme-
ability rate and is most likely to produce flooding?
(1) pebbles (3) silt
(2) sand (4) clay

8 Which map best represents the surface wind
pattern around a Northern Hemisphere high-
pressure center?

9 What is the relative humidity when the air tem-
perature is 29°C and the wet-bulb temperature is
23°C?
(1) 6% (3) 54% 
(2) 20% (4) 60%

10 The diagram below represents an aneroid barom-
eter that shows the air pressure, in inches of
mercury.

When converted to millibars, this air pressure is
equal to
(1) 1009.0 mb (3) 1015.5 mb
(2) 1012.5 mb (4) 1029.9 mb

11 Great volcanic eruptions send dust and ash into
the stratosphere. Weeks after such great erup-
tions, air temperatures are often
(1) cooler than normal because the atmosphere is

less transparent
(2) cooler than normal because the atmosphere is

more transparent
(3) warmer than normal because the atmosphere

is less transparent
(4) warmer than normal because the atmosphere

is more transparent

12 A P-wave takes 8 minutes and 20 seconds to
travel from the epicenter of an earthquake to a
seismic station.  Approximately how long will an
S-wave take to travel from the epicenter of the
same earthquake to this seismic station?
(1) 6 min 40 sec (3) 15 min 00 sec
(2) 9 min 40 sec (4) 19 min 00 sec
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29.00 31.00
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Base your answers to questions 70 through 72 on the diagram below, which shows the temperature change
when a parcel of air warms, rises, and expands to form a cloud.  Location A is at the base of the cloud.

70 Explain why the warmer air rises.   [1]

71 Assume the cooling rate of the rising parcel of air is constant.  Determine the 
temperature of the air parcel at the 3350-foot altitude.  Express your answer to the
nearest tenth of a degree.   [1]

72 State the relative humidity of the air at location A.   [1]

Cloud Formation

3350 feet

350 feet

1350 feet

A

Parcels of air

 54.5°F

 60.0°F
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32 The incomplete flowchart below shows some of the changes that occur in warm air as it rises to form a cloud.

Which statement should be placed in the empty box to accurately complete the 
flowchart?
(1) The air warms as it expands.
(2) The air cools until it reaches the dewpoint.
(3) The air’s relative humidity decreases to zero.
(4) The air enters the thermosphere.

33 The highest surface wind speeds occur when there is a
(1) 4-millibar air-pressure difference between two nearby locations
(2) 4-millibar air-pressure difference between two distant locations
(3) 20-millibar air-pressure difference between two nearby locations
(4) 20-millibar air-pressure difference between two distant locations

34 The block diagram below shows a portion of Earth’s crust.

Which stream drainage pattern is most likely present on this crustal surface?

( 1 ) ( 3 )( 2 ) ( 4 )

Warm air rises.
The air expands

due to
lower pressure.

Condensation
occurs and a
cloud forms.



Base your answers to questions 65 and 66 on the diagram below, which represents water molecules attached
to salt and dust particles within a cloud in the atmosphere.

65 Explain why salt and dust particles are important in cloud formation.  [1]

66 State one natural process that causes large amounts of dust to enter Earth’s 
atmosphere.  [1]

(Not drawn to scale)
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Salt Dust
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Part C

Answer all questions in this part.

Directions (65–83): Record your answers in the spaces provided in your answer booklet. Some questions
may require the use of the Earth Science Reference Tables.
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8 Which temperature zone of Earth’s atmosphere
contains the most water vapor?
(1) mesosphere (3) thermosphere
(2) stratosphere (4) troposphere

9 The diagram below shows the result of leaving an
empty, dry clay flowerpot in a full container of
water for a period of time.  The water level in the 
container dropped to level A.  The top of the wet
area moved to level B.

Level B is higher than level A because water
(1) is less dense than the clay pot
(2) is more dense than the clay pot
(3) traveled upward in the clay pot by capillary

action
(4) traveled downward in the clay pot by capillary

action

10 Which weather condition most directly deter-
mines wind speeds at Earth’s surface?
(1) visibility changes
(2) amount of cloud cover
(3) air-pressure gradient
(4) dewpoint differences

11 Which statement best explains why an increase in
the relative humidity of a parcel of air generally
increases the chance of precipitation?
(1) The dewpoint is farther from the condensa-

tion point, causing rain.
(2) The air temperature is closer to the dewpoint,

making cloud formation more likely.
(3) The amount of moisture in the air is greater,

making the air heavier.
(4) The specific heat of the moist air is greater

than the drier air, releasing energy.

12 The two elements that make up the largest per-
centage by mass of Earth’s crust are oxygen and
(1) silicon (3) hydrogen
(2) potassium (4) nitrogen

13 The weather instrument below can be used to
determine relative humidity.

Based on the temperatures shown, the relative
humidity is
(1) 19% (3) 33%
(2) 2% (4) 40%

14 Which two minerals have cleavage planes at right
angles?
(1) biotite mica and muscovite mica
(2) sulfur and amphibole
(3) quartz and calcite
(4) halite and pyroxene

15 Which property would best distinguish sediment
deposited by a river from sediment deposited by
a glacier?
(1) mineral composition of the sediment
(2) amount of sediment sorting
(3) thickness of sediment layers
(4) age of fossils found in the sediment
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10°C
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of water

B (wet to this height)
A (water level)

Container



Base your answers to questions 66 and 67 on the table and graph below. The table labeled “Animal Key”
shows symbols to represent various animal groups that exist on Earth. The graph shows inferred changes in
Earth’s average temperatures over the last 500 million years. 

66 On the graph provided in your answer booklet, indicate when each of the life-forms
in the table is believed to have first appeared on Earth by placing the letter for each
animal group in the correct box. The correct location for earliest fish, letter B, has
already been plotted above the graph.     [2]

67 The two factors listed below could have caused the temperature variations shown on
the graph. For each factor, state the effect that the increase described would have
had on Earth’s temperature, and explain why that temperature change would have
taken place.    [2]

Factors
A Increase in carbon dioxide (CO2) and water vapor (H2O gas) content of

Earth’s atmosphere

B Increase in volcanic ash in Earth’s atmosphere
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Part B–2

Answer all questions in this part.

Directions (51–63): Record your answers in the spaces provided in your answer booklet. Some questions
may require the use of the Earth Science Reference Tables.

51 The diagram below shows conditions that commonly cause fog to form over land in coastal areas. 

A weather station at the lighthouse records a temperature of 36°F and an air pressure
of 1016.4 mb. Using the proper weather map symbols, place the following information
in the correct positions on the weather station model in your answer booklet.   [2]

• Present weather
• Dewpoint
• Air pressure
• Wind direction
• Wind speed

Lighthouse

Fog

Cold land surface

15 knots

Warm,
moist air
from the

southeast
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73 Using the Fujita Scale shown below and the information in the passage, complete
the table in your answer booklet, by assigning an F-Scale number for the tornado as
it passed through each town given in the table.   [1]

Fujita Scale

F-Scale
Number

Wind Speed
(mph) Type of Damage Done

F–0 40–72 some damage to chimneys; breaks branches off trees; pushes over 
shallow-rooted trees; damages sign boards

F–1 73–112 peels surface off roofs; mobile homes pushed off foundations or overturned;
moving autos pushed off the roads; attached garages may be destroyed

F–2 113–157
considerable damage; roofs torn off frame houses; mobile homes 
demolished; boxcars pushed over; large trees snapped or uprooted;
light-object missiles generated

F–3 158–206 roof and some walls torn off well-constructed homes; trains overturned;
most trees in forest uprooted

F–4 207–260 well-constructed houses leveled; structures with weak foundations blown off
some distance; cars thrown and large missiles generated

F–5 261–318

strong frame houses lifted off foundations and carried considerable 
distances to disintegrate; automobile-sized missiles fly through the air in
excess of 100 meters; trees debarked; steel-reinforced concrete structures
badly damaged

74 Calculate the tornado’s average rate of travel, in miles per minute, between Vestal and
Windsor, by using the equation below. Express your answer to the nearest tenth.   [1]

tornado’s rate of travel =
distance between Vestal and Windsor (miles)

time (minutes)
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Base your answers to questions 69 through 71 on data tables I and II and on the Hurricane Tracking Map
below. Table I represents the storm track data for an Atlantic hurricane. Location, wind velocity, air pressure,
and storm strength are shown for the storm’s center at 3 p.m. Greenwich time each day. Table II shows a scale
of relative storm strength. The map shows the hurricane’s path.

Data Table I Data Table II

Hurricane Tracking Map

85° W 60° W65° W70° W75° W80° W 50° W55° W 40° W45° W 30° W35° W
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31
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27
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25
24

Latitude
(°N)

Longitude
(°W) Date

Wind
Velocity
(knots)

Air
Pressure
(millibars)

Storm Strength

14 37 Aug.  24 30 1006 Tropical depression
16 44 Aug.  25 70 987 Category-1 hurricane
19 52 Aug.  26 90 970 Category-2 hurricane
21 59 Aug.  27 80 997 Category-1 hurricane
23 65 Aug.  28 80 988 Category-1 hurricane
25 70 Aug.  29 80 988 Category-1 hurricane
27 73 Aug.  30 65 988 Category-1 hurricane
30 74 Aug.  31 85 976 Category-2 hurricane
32 72 Sept.  01 85 968 Category-2 hurricane
37 64 Sept.  02 70 975 Category-1 hurricane
44 53 Sept.  03 65 955 Category-1 hurricane

Storm Strength Scale Relative Strength

Tropical depression
Tropical storm
Category 1
Category 2
Category 3
Category 4
Category 5

Weakest

Strongest



28 Which cross section below best represents the conditions that cause early winter lake-effect snowstorms in
New York State?

29 Which block diagram best represents the relative direction of plate motion at the San Andreas Fault?
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17 On the map below, dark-gray areas represent
regions of lake-effect snow on a December day.

Which New York State location appears to be
experiencing a lake-effect snowstorm?
(1) New York City (3) Plattsburgh
(2) Utica (4) Watertown

18 The cross section below shows the general
bedrock structure of an area containing three
different landscape regions, A, B, and C.

Which list correctly identifies the type of 
landscapes represented by letters A, B, and C?
(1) A = plain, B = plateau, C = mountain
(2) A = mountain, B = plateau, C = plain
(3) A = mountain, B = plain, C = plateau
(4) A = plateau, B = plain, C = mountain

19 In New York State, the surface bedrock of the
Catskills consists mainly of
(1) weakly consolidated gravels and sands
(2) quartzites, dolostones, marbles, and schists
(3) conglomerates, red sandstones, basalt, and

diabase
(4) limestones, shales, sandstones, and 

conglomerates

20 The topographic map below shows a stream
crossing several contour lines and passing
through points X and Y. Elevations are measured
in feet.

What is the approximate gradient between point X
and point Y?
(1) 10 ft/mi (3) 40 ft/mi
(2) 20 ft/mi (4) 80 ft/mi

21 The map below shows an overhead view of 
sediments that have accumulated at the bottom
of a lake. Points A through D represent locations
on the shoreline of the lake.

A river most likely flows into the lake nearest to
location
(1) A (3) C
(2) B (4) D

22 An increase in which gas in Earth’s atmosphere
will most significantly increase global temperatures?
(1) methane (3) nitrogen
(2) oxygen (4) hydrogen

Sand

Pebbles

Clay

Silt

B

D

A

C

2 km

A B
C
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Base your answers to questions 76 through 79 on the magazine article and diagram below.

Lake-Effect Snow

During the cold months of the year, the words “lake effect” are very much a part of the
weather picture in many locations in New York State. Snow created by the lake effect may
represent more than half the season’s snowfall in some areas.

In order for heavy lake-effect snow to develop, the temperature of the water at the sur-
face of the lake must be higher than the temperature of the air flowing over the water. The
higher the water temperature and the lower the air temperature, the greater the potential
for lake-effect snow.

A lake-effect storm begins when air flowing across the lake is warmed as it comes in close
contact with the water. The warmed air rises and takes moisture along with it. This mois-
ture, which is water vapor from the lake, is turned into clouds as it encounters much 
colder air above. When the clouds reach the shore of the lake, they deposit their snow on
nearby land. A typical lake-effect storm is illustrated in the diagram below.

The area most likely to receive snow from a lake is called a “snowbelt.” Lake Ontario’s
snowbelt includes the counties along the eastern and southeastern ends of the lake.
Because the lake runs lengthwise from west to east, the prevailing westerly winds are able
to gather the maximum amount of moisture as they flow across the entire length of the lake.
There can be lake-effect snowfall anywhere around the lake, but the heaviest and most fre-
quent snowfalls occur near the eastern shore.

In parts of the snowbelt, the lake effect combines with a phenomenon known as oro-
graphic lifting to produce some very heavy snowfalls. After cold air has streamed over the
length of Lake Ontario, it moves inland and is forced to climb the slopes of the Tug Hill
Plateau and the Adirondack Mountains, resulting in very heavy snowfall.

76 State the relationship that must exist between water temperature and air tempera-
ture for lake-effect snow to develop.      [1]

77 State why locations east and southeast of Lake Ontario are more likely to receive
lake-effect snow than are locations west of the lake.     [1]

78 State the name of the New York State landscape region that includes location A
shown in the diagram.      [1]

79 State why very heavy snowfall occurs in the Tug Hill Plateau region.      [1]

Land
Tug Hill Plateau

Lake Ontario

Snow

Cold air

A

Adirondacks
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27 The map below shows the average number of thunderstorms during the year in the continental United
States. 

Which New York State landscape region normally experiences the most thunder-
storms?
(1) Allegheny Plateau (3) Adirondack Mountains
(2) Taconic Mountains (4) Champlain Lowlands
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28 The arrows in the cross section below show the
prevailing winds moving across northern New
York State into Vermont during the summer.  

Compared to the climate of location A, the climate
of location B is
(1) warmer and wetter (3) cooler and wetter
(2) warmer and drier (4) cooler and drier

29 The cross section below shows a profile of a 
sediment deposit.

The pattern of sediment size shown indicates 
that these sediments were most likely deposited
within a 
(1) landslide (3) moraine
(2) drumlin (4) delta

(Drawn to scale)

A

B
Lake

Champlain

New York Vermont

(Not drawn to scale)



11 The diagram below represents Earth at four 
different positions, A, B, C, and D, in its orbit
around the Sun.

Between which positions would New York State
be experiencing the summer season?
(1) A and B (3) C and D
(2) B and C (4) D and A

12 An air mass classified as mP usually forms over
which type of Earth surface?
(1) warm land (3) cool land 
(2) warm ocean (4) cool ocean

13 The air-pressure field map below represents a
high-pressure system over the central United
States. Isobars show the air pressure, in millibars.
Letters A through E represent locations on Earth’s
surface.

Between which two locations is the wind speed
greatest?
(1) A and B (3) C and D
(2) B and C (4) D and E

14 Surface ocean currents located at 40º south lati-
tude, 90° west longitude generally flow toward the
(1) northeast (3) southwest
(2) southeast (4) west
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10 Adjacent land and ocean surfaces have the same temperature at sunrise on a clear, calm, summer day. Then
the land and water are heated by the Sun for several hours. Which cross section shows the most likely direc-
tion of surface winds that will develop at this ocean shore?

OceanLand

( 2 )

OceanLand

( 4 )

OceanLand

( 1 )

OceanLand

( 3 )
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33 The weather map below shows a portion of the United States. Line AB represents a frontal boundary
between two air masses. The two large arrows indicate the direction that a cP air mass is moving.

Which symbol correctly represents the frontal boundary at line AB?

34 Which cross section below best shows the locations of high air pressure and low air pressure near a beach
on a hot, sunny, summer afternoon?

Beach Water
L H L

( 1 ) ( 2 ) ( 3 ) ( 4 )

Beach Water
H L H

Beach Water
L H

Beach Water
H L
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H High air pressure
L Low air pressure
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34 The table below shows some properties of four different minerals.

The minerals listed in the table are varieties of which mineral?
(1) garnet (3) quartz
(2) magnetite (4) olivine

35 Adjacent water and landmasses are heated by the morning Sun on a clear, calm day.
After a few hours, a surface wind develops. Which map best represents this wind’s
direction?

WaterLand

( 1 )

WaterLand

( 4 )

WaterLand

( 2 )

WaterLand

( 3 )

Mineral Variety Color Hardness Luster Composition

flint black 7 nonmetallic SiO2

chert gray, brown, or yellow 7 nonmetallic SiO2

jasper red 7 nonmetallic SiO2

chalcedony white or light color 7 nonmetallic SiO2
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25 Four quartz samples of equal size and shape were placed in a stream.  Which of the four quartz samples
below has most likely been transported farthest in the stream?

26 The diagram below shows Earth as viewed from space.

Which season is beginning in the Northern Hemisphere?
(1) spring (3) fall
(2) summer (4) winter

27 The table below shows the latitude and the average yearly temperature for four different cities.

It can be inferred from this table that the cities at higher latitudes have
(1) lower average yearly temperatures because these cities receive insolation at a

higher angle during the year
(2) lower average yearly temperatures because these cities receive insolation at a

lower angle during the year
(3) higher average yearly temperatures because these cities receive insolation at a

higher angle during the year
(4) higher average yearly temperatures because these cities receive insolation at a

lower angle during the year

City Singapore Calcutta Washington, D.C. Moscow
Latitude 1° N 23° N 39° N 56° N
Average Yearly
Temperature 81°F 79°F 57°F 39°F

( 3 )( 1 ) ( 4 )( 2 )
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Base your answers to questions 73 and 74 on the data table below, which shows the average 
number of days with thunderstorms that occur over land areas at different latitudes each year.

Data Table

73 On the grid in your answer booklet, plot, with an X, the average number of days per
year a thunderstorm occurs over a land area for each latitude shown on the data table.
Connect the centers of the Xs with a line.   [1]

74 State the relationship between latitude and the average number of days each year that
thunderstorms occur over a land area.  [1]

Latitude
Average Number of

Days a Thunderstorm 
Occurs Over Land

60° N 5

45° N 14

30° N 19

15° N 30

0° (equator) 56

15° S 44

30° S 21

45° S 8

60° S 0



29 The map below shows four coastal locations labeled A, B, C, and D.

The climate of which location is warmed by a nearby major ocean current?
(1) A (3) C
(2) B (4) D

30 Which fossil sequence is in order from oldest to youngest?

31 The diagram below shows a glacial landscape feature forming over time from a melting block of ice.

This glacial landscape feature is best identified as
(1) a kettle lake (3) a finger lake
(2) an outwash plain (4) a moraine

Block of ice dropped by
a glacier

Water

Ice block melts

Ice

Ice block becomes
surrounded by sediment

Ice

( 1 ) ( 3 )

( 2 ) ( 4 )

A

B C

D

North
America

Europe

Atlantic
Ocean

Africa
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7 A student used a sling psychrometer to measure
the humidity of the air. If the relative humidity
was 65% and the dry-bulb temperature was 10°C,
what was the wet-bulb temperature?
(1) 5°C (3) 3°C
(2) 7°C (4) 10°C

8 A gradual increase in atmospheric carbon dioxide
would warm Earth’s atmosphere because carbon
dioxide is a 
(1) poor reflector of ultraviolet radiation
(2) good reflector of ultraviolet radiation
(3) poor absorber of infrared radiation
(4) good absorber of infrared radiation

9 Why are the beaches that are located on the
southern shore of Long Island often considerably
cooler than nearby inland locations on hot sum-
mer afternoons?
(1) A land breeze develops due to the lower spe-

cific heat of water and the higher specific
heat of land.

(2) A sea breeze develops due to the higher spe-
cific heat of water and the lower specific heat
of land.

(3) The beaches are closer to the Equator than
the inland locations are.

(4) The beaches are farther from the Equator
than the inland locations are.

6 Which diagram best illustrates how air rising over a mountain produces precipitation?
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Base your answers to questions 67 through 69 on the cross section and bar graph below. The cross section
shows a portion of Earth’s crust along the western coast of the United States. The points show different 
locations on Earth’s surface. The arrows show the prevailing wind direction. The bar below each point shows
the yearly precipitation at that location.

67 Explain why the valleys have lower amounts of precipitation than points on the 
western slopes of the mountain ranges.  [1]

68 What is the yearly precipitation total for the four points located in the Coastal
Mountain Ranges?  [1]

69 State one reason why colder temperatures would be recorded at the top of the Sierra
Nevada Mountain Range than at the top of the Coastal Mountain Ranges.  [1]

Base your answers to questions 70 and 71 on the diagram in your answer booklet, which shows the latitude-
longitude grid on a model of Earth. Point Y is a location on Earth’s surface.

70 On the diagram in your answer booklet, place an X at 15° S 30° W.  [1]

71 What is Earth’s rate of rotation at point Y, in degrees per hour?  [1]
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P.S./E. Sci.–June ’07 [2]

Part A

Answer all questions in this part.

Directions (1–35): For each statement or question, write on your separate answer sheet the number of the
word or expression that, of those given, best completes the statement or answers the question. Some questions
may require the use of the Earth Science Reference Tables. 

1 The best evidence that Earth spins on its axis is
the motion of
(1) tectonic plates
(2) Polaris
(3) a wind vane
(4) a Foucault pendulum

2 When viewed from Earth, the light from very 
distant galaxies shows a red shift.  This is evidence
that these distant galaxies are
(1) revolving around the Sun
(2) revolving around the Milky Way
(3) moving away from Earth
(4) moving toward Earth 

3 The arrows on the cross section below show the
prevailing wind that flows over a mountain.
Points A and B represent locations on opposite
sides of the mountain.

Which statement correctly describes the differ-
ences in the climates of locations A and B?
(1) Location A is warmer and drier than location B.
(2) Location A is cooler and wetter than location B.
(3) Location B is warmer and wetter than location A.
(4) Location B is cooler and drier than location A.

4 The average temperature at Earth’s equator is
higher than the average temperature at Earth’s
South Pole because the South Pole
(1) receives less intense insolation
(2) receives more infrared radiation
(3) has less land area
(4) has more cloud cover

5 Which statement best summarizes the general
effects of ocean currents at 20° S latitude on coastal
regions of South America?
(1) The east coast and west coast are both warmed.
(2) The east coast and west coast are both cooled.
(3) The east coast is warmed and the west coast

is cooled.
(4) The east coast is cooled and the west coast is

warmed.

6 Which type of electromagnetic energy has the
longest wavelength?
(1) infrared radiation
(2) radio wave radiation
(3) ultraviolet radiation
(4) x-ray radiation

7 Under which atmospheric conditions will water
most likely evaporate at the fastest rate?
(1) hot, humid, and calm
(2) hot, dry, and windy
(3) cold, humid, and windy
(4) cold, dry, and calm

B

A
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23 The topographic map below shows two hills 
located in upstate New York.

Which agent of erosion is most responsible for
the shape of these hills?
(1) wind (3) waves
(2) gravity (4) glaciers

24 During an El Niño event, surface water tempera-
tures increase along the west coast of South
America. Which weather changes are likely to
occur in this region?
(1) decreased air temperature and decreased

precipitation
(2) decreased air temperature and increased 

precipitation
(3) increased air temperature and increased 

precipitation
(4) increased air temperature and decreased 

precipitation

25 The diagram below shows air movement over a
mountain.

Compared to the climate on the windward side of
the mountain, the climate on the leeward side of
the mountain is
(1) drier and warmer 
(2) drier and cooler
(3) more humid and warmer
(4) more humid and cooler

26 Which factor has the greatest influence on the
number of daylight hours that a particular Earth
surface location receives?
(1) longitude
(2) latitude
(3) diameter of Earth
(4) distance from the Sun

27 Energy is transferred from Barnard’s Star to
Earth mainly by
(1) red shifts
(2) density currents
(3) conduction
(4) electromagnetic waves

28 A stream’s velocity decreases from 100 cm/s to 
5 cm/s. Which size sediment particles will still be
transported by the stream?
(1) pebbles, sand, silt, and clay
(2) sand, silt, and clay, only
(3) silt and clay, only
(4) clay, only

Windward
side

Leeward
side

N

650

600 600

miles

0 0.1 0.2 0.3 0.4



15 The diagram below shows a greenhouse.

What is the primary function of the clear glass of
the greenhouse?
(1) The glass reduces the amount of insolation

entering the greenhouse.
(2) The glass allows all wavelengths of radiation

to enter and all wavelengths of radiation to
escape.

(3) The glass allows short wavelengths of radia-
tion to enter, but reduces the amount of long-
wavelength radiation that escapes.

(4) The glass allows long wavelengths of radiation
to enter, but reduces the amount of short-
wavelength radiation that escapes.

16 The cross section below shows the prevailing
winds that cause different climates on the wind-
ward and leeward sides of this mountain range.

Compared to the climate conditions on the lee-
ward side of this mountain range, the conditions
on the windward side are usually
(1) cooler and wetter
(2) cooler and drier
(3) warmer and wetter
(4) warmer and drier

17 The California Ocean Current, which flows along
the west coast of North America, is a 
(1) cool current, flowing north
(2) cool current, flowing south
(3) warm current, flowing north
(4) warm current, flowing south

18 Which change at a particular location in a stream
usually causes more sediments to be deposited at
that location?
(1) decrease in stream velocity
(2) decrease in stream width
(3) increase in stream slope
(4) increase in stream discharge

19 Rocks are classified as igneous, sedimentary, or
metamorphic based primarily on their
(1) texture
(2) crystal or grain size
(3) method of formation
(4) mineral composition

20 The internal atomic structure of a mineral most
likely determines the mineral’s
(1) color, streak, and age
(2) origin, exposure, and fracture
(3) size, location, and luster
(4) hardness, cleavage, and crystal shape

21 How are the minerals biotite mica and muscovite
mica different?
(1) Biotite mica is colorless, but muscovite mica

is not.
(2) Biotite mica contains iron and/or magnesium,

but muscovite mica does not.
(3) Muscovite mica scratches quartz, but biotite

mica does not.
(4) Muscovite mica cleaves into thin sheets, but

biotite mica does not.

22 Which three minerals are most commonly found
in the igneous rock granite?
(1) amphibole, calcite, and hematite
(2) amphibole, biotite mica, and gypsum
(3) plagioclase feldspar, pyroxene, and olivine
(4) plagioclase feldspar, potassium feldspar, and

quartz 

Ocean
Mountain range

Prevailing
wind

Windward side Leeward side

Greenhouse

Insolation
Clear glass
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22 The map below shows barrier islands in the ocean
along the coast of Texas.

Which agent of erosion most likely formed these
barrier islands?
(1) mass movement (3) streams
(2) wave action (4) glaciers

23 What will be the most probable arrangement of
rock particles deposited directly by a glacier? 
(1) sorted and layered
(2) sorted and not layered
(3) unsorted and layered
(4) unsorted and not layered

24 Which two gases have been added to Earth’s
atmosphere in large amounts and are believed to
have increased global warming by absorbing
infrared radiation?
(1) neon and argon
(2) chlorine and nitrogen
(3) hydrogen and helium
(4) methane and carbon dioxide

25 The cross section below shows soil layer X, which
was formed from underlying bedrock.

Which change would most likely cause soil layer X
to increase in thickness?
(1) a decrease in slope
(2) a decrease in rainfall
(3) an increase in biologic activity  
(4) an increase in air pressure

26 The diagram below shows wind flowing over a
mountain range.

As the wind flows down the leeward side of the
mountain range, the air becomes
(1) cooler and drier
(2) cooler and wetter
(3) warmer and drier
(4) warmer and wetter

Mountain
range

Windward
side

Leeward
side

Soil
layer

X

Bedrock

N

Texas

Gulf of Mexico

Barrier islands
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10 Most of the solar radiation absorbed by Earth’s
surface is later radiated back into space as which
type of electromagnetic radiation?
(1) x ray (3) infrared 
(2) ultraviolet (4) radio wave

11 In the United States, most tornadoes are
classified as intense
(1) low-pressure funnel clouds that spin clockwise
(2) low-pressure funnel clouds that spin counter-

clockwise
(3) high-pressure funnel clouds that spin clockwise
(4) high-pressure funnel clouds that spin

counterclockwise

12 Which type of air mass is associated with warm,
dry atmospheric conditions?
(1) cP (3) mP
(2) cT (4) mT

13 The approximate latitude of Utica, New York, is
(1) 43°05' N (3) 75°15' E
(2) 43°05' S (4) 75°15' W

14 Earth’s surface winds generally blow from regions
of higher
(1) air temperature toward regions of lower air

temperature
(2) air pressure toward regions of lower air pressure
(3) latitudes toward regions of lower latitudes
(4) elevations toward regions of lower elevations

15 The diagram below shows how prevailing winds
cause different weather conditions on the
windward and leeward sides of a mountain range.

Clouds usually form on the windward sides of
mountains because this is where air
(1) rises and cools (3) sinks and cools
(2) rises and warms (4) sinks and warms

P.S./E. Sci.–August ’07 [3] [OVER]
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9 The diagram below represents the Sun’s rays striking Earth and the Moon.  Numbers 1 through 4 represent
positions of the Moon in its orbit around Earth.

The highest tides on Earth occur when the Moon is in positions
(1) 1 and 3 (3) 3 and 2
(2) 2 and 4 (4) 4 and 1

1

2

4

Earth

(Not drawn to scale)

Sun’s rays3



16 The cross section below shows the direction of air
flowing over a mountain.  Points A and B are at
the same elevation on opposite sides of the
mountain. 

Compared to the air temperature and humidity at
point A, the air temperature and humidity at
point B are usually 
(1) cooler and drier (3) warmer and drier
(2) cooler and wetter (4) warmer and wetter

17 The cross section below shows rock layers A, B,
C, D, and fault F.  The rock layers have not been
overturned.

Which sequence places the rock layers and fault
in order from oldest to youngest?
(1) D → C → B → A → F
(2) A → B → C → D → F
(3) F → D → C → B → A
(4) F → A → B → C → D

18 The largest sediment particles that can be trans-
ported by a stream traveling at a velocity of 
200 centimeters per second are
(1) boulders (3) pebbles
(2) cobbles (4) sand

19 What happens to the density and temperature of
rock within Earth’s interior as depth increases?
(1) density decreases and temperature decreases
(2) density decreases and temperature increases
(3) density increases and temperature increases
(4) density increases and temperature decreases

20 Scientists believe that a large asteroid struck
Earth approximately 65 million years ago.  It is
often theorized that this event contributed to the 
(1) end of the last ice age
(2) breaking up of the supercontinent Pangea
(3) evolution of the first birds
(4) extinction of the dinosaurs

21 Which two landscape regions in New York State
have the oldest surface bedrock?
(1) Allegheny Plateau and Newark Lowlands
(2) Tug Hill Plateau and Erie-Ontario Lowlands
(3) Taconic Mountains and the Catskills
(4) Adirondack Mountains and Hudson Highlands

22 The topographic map below shows locations X
and Y.

What is the approximate gradient between X 
and Y?
(1) 15 ft/mi (3) 30 ft/mi
(2) 20 ft/mi (4) 60 ft/mi
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35 The diagram below shows the flow of air over a mountain, from location A to B to C.

Which graph best shows how the air temperature and probability of precipitation change during this air
movement?
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Base your answers to questions 60 and 61 on the diagram below, which represents a model of the radio-
active decay of a particular element. The diagram shows the decay of a radioactive element ( ) into the 
stable decay element ( ) after one half-life period.

60 On the diagram provided in your answer booklet, shade in the amount of stable
decay element present after the second half-life period.    [1]

61 If the radioactive element in this model is carbon-14, how much time will have
passed after one half-life?    [1]

62 The diagram below shows warm, moist air moving off the ocean and over a mountain,
causing precipitation between points 1 and 2.

Describe two changes that occur to the warm, moist air between points 1 and 2 that
would cause cloud formation.    [2]
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17 The cross section below shows the flow of winds
over a mountain ridge.

The heaviest rainfall would most likely occur on
which side of this mountain and in which type of
air mass?
(1) on the leeward side, in a mP air mass
(2) on the leeward side, in a cT air mass
(3) on the windward side, in a mT air mass
(4) on the windward side, in a cP air mass

18 Various weather conditions at LaGuardia Airport
in New York City are shown on the station model
below.

What were the barometric pressure and weather
conditions at the airport at the time of the obser-
vation?
(1) 914.6 mb of pressure and smog
(2) 914.6 mb of pressure and a clear sky
(3) 1014.6 mb of pressure and smog
(4) 1014.6 mb of pressure and a clear sky

19 The properties of an air mass are mostly deter-
mined by the 
(1) rate of Earth’s rotation 
(2) direction of Earth’s surface winds
(3) source region where the air mass formed
(4) path the air mass follows along a land surface

20 Which list correctly matches each instrument
with the weather variable it measures?
(1) wind vane—wind speed

thermometer—temperature
precipitation gauge—relative humidity

(2) wind vane—wind direction
thermometer—dewpoint
psychrometer—air pressure

(3) barometer—relative humidity
anemometer—cloud cover
precipitation gauge—probability of

precipitation   

(4) barometer—air pressure
anemometer—wind speed
psychrometer—relative humidity

21 What is the difference between the dry-bulb
temperature and the wet-bulb temperature when
the relative humidity is 28% and the dry-bulb
temperature is 0°C?
(1) 11°C (3) 28°C
(2) 2°C (4) 4°C

22 Based on the theory of plate tectonics, it is
inferred that over the past 250 million years
North America has moved toward the
(1) northwest (3) southeast
(2) southwest (4) northeast

23 According to tectonic plate maps, New York State
is presently located
(1) at a convergent plate boundary
(2) above a mantle hot spot
(3) above a mid-ocean ridge
(4) near the center of a large plate

P.S./E. Sci.–Jan. ’06 [4]
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Base your answers to questions 28 and 29 on the diagram below, which shows air movement over a
mountain range.  The arrows indicate the direction of airflow.  Points 1 through 3 represent locations on Earth’s
surface.

28 Compared to the climate at location 1, the climate at location 3 is
(1) cooler and drier (3) warmer and drier
(2) cooler and wetter (4) warmer and wetter

29 Cloud formation at location 2 is the direct result of air that is rising,
(1) expanding, and cooling (3) compressing, and cooling
(2) expanding, and warming (4) compressing, and warming

30 The diagram below shows the latitude and longitude lines on Earth.  Points A and B are locations on Earth’s
surface.

If it is 4 a.m. at location A, what time is it at location B?
(1) 10 a.m. (3) 6 a.m.
(2) 2 a.m. (4) 8 a.m.
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26 The map below shows the location of four cities,
A, B, C, and D, in the western United States
where prevailing winds are from the southwest.

Which city most likely receives the least amount
of average yearly precipitation?
(1) A (3) C
(2) B (4) D

27 Earth’s troposphere, hydrosphere, and litho-
sphere contain relatively large amounts of which
element?
(1) iron (3) hydrogen
(2) oxygen (4) potassium

28 The long, sandy islands along the south shore of
Long Island are composed mostly of sand and
rounded pebbles arranged in sorted layers. The
agent of erosion that most likely shaped and 
sorted the sand and pebbles while transporting
them to their island location was
(1) glaciers (3) wind
(2) landslides (4) ocean waves

29 Which river is a tributary branch of the Hudson
River?
(1) Delaware River (3) Mohawk River
(2) Susquehanna River (4) Genesee River

30 What are the largest particles that a stream can
transport when its velocity is 200 centimeters per
second?
(1) silt (3) pebbles
(2) sand (4) cobbles

N

C

B

D

A

Key

Mountains

United StatesOcean

P.S./E. Sci.–Aug. ’02 [6]

25 The cross section below illustrates the general sorting of sediment by a river as it flows from a mountain to
a plain.

Sand

Mountain

Gravel

Plain
Silt and clay

River

(Not drawn to scale)

Which factor most likely caused the sediment to be sorted in the pattern shown?
(1) velocity of the river water
(2) hardness of the surface bedrock
(3) mineral composition of the sediment
(4) temperature of the water
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39 The cross section below shows how prevailing
winds have caused different climates on the wind-
ward and leeward sides of a mountain range.

Why does the windward side of this mountain
have a wet climate?
(1) Rising air compresses and cools, causing the

water droplets to evaporate.
(2) Rising air compresses and warms, causing

the water vapor to condense.
(3) Rising air expands and cools, causing the

water vapor to condense.
(4) Rising air expands and warms, causing the

water droplets to evaporate.

40 Which graph best shows the average annual
amounts of precipitation received at different
latitudes on Earth?

Base your answers to questions 41 through 44 on
the “Properties of Common Minerals” chart in the
Earth Science Reference Tables. 

41 Which mineral leaves a green-black powder
when rubbed against an unglazed porcelain
plate?
(1) galena (3) hematite
(2) graphite (4) pyrite

42 Which mineral scratches dolomite and is
scratched by olivine?
(1) galena
(2) quartz
(3) potassium feldspar
(4) muscovite mica

43 Which statement about the minerals plagioclase
feldspar, gypsum, biotite mica, and talc can best
be inferred from the chart?
(1) These minerals have the same chemical and

physical properties.
(2) These minerals have different chemical

properties, but they have similar physical
properties.

(3) These minerals have different physical and
chemical properties, but they have identical
uses.

(4) The physical and chemical properties of
these minerals determine how humans use
them.

44 Minerals from this chart are found in several
different rocks. Which two rocks are primarily
composed of a mineral that bubbles with acid? 
(1) limestone and marble
(2) granite and dolostone
(3) sandstone and quartzite
(4) slate and conglomerate

North South

A
m

ou
nt

 o
f

P
re

ci
pi

ta
tio

n

Latitude (°)

( 3 )

90 60 30 0 30 60 90

North South

A
m

ou
nt

 o
f

P
re

ci
pi

ta
tio

n

Latitude (°)

( 1 )

90 60 30 0 30 60 90

North South

A
m

ou
nt

 o
f

P
re

ci
pi

ta
tio

n

Latitude (°)

( 4 )

90 60 30 0 30 60 9090

North

A
m

ou
nt

 o
f

P
re

ci
pi

ta
tio

n

Latitude (°)

( 2 )

60 30 0 30 60 90

South

Dry
(leeward side)

Rain
shadowMountain range

Wet
(windward side)

Prevailing
wind



13 A high air-pressure, dry-climate belt is located at
which Earth latitude?
(1) 0° (3) 30° N
(2) 15° N (4) 60° N

14 The Canaries Current along the west coast of
Africa and the Peru Current along the west coast
of South America are both
(1) warm currents that flow away from the

Equator
(2) warm currents that flow toward the Equator
(3) cool currents that flow away from the Equator
(4) cool currents that flow toward the Equator

15 Which two gases in Earth’s atmosphere are
believed by scientists to be greenhouse gases that
are major contributors to global warming?
(1) carbon dioxide and methane
(2) oxygen and nitrogen
(3) hydrogen and helium
(4) ozone and chlorine

16 The average temperature at Earth’s North Pole is
colder than the average temperature at the
Equator because the Equator
(1) receives less ultraviolet radiation
(2) receives more intense insolation
(3) has more cloud cover
(4) has a thicker atmosphere

17 On a certain day, the isobars on a weather map
are very close together over eastern New York
State. To make the people of this area aware of
possible risk to life and property in this situation,
the National Weather Service should issue 
(1) a dense-fog warning
(2) a high-wind advisory
(3) a heat-index warning
(4) an air-pollution advisory

18 During which geologic time period did the earliest
reptiles and great coal-forming forests exist?
(1) Devonian (3) Mississippian
(2) Quaternary (4) Pennsylvanian

12 Which graph best shows the relationship between the probability of precipitation and the difference
between air temperature and dewpoint?
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39 The cross section below shows how prevailing
winds have caused different climates on the wind-
ward and leeward sides of a mountain range.

Why does the windward side of this mountain
have a wet climate?
(1) Rising air compresses and cools, causing the

water droplets to evaporate.
(2) Rising air compresses and warms, causing

the water vapor to condense.
(3) Rising air expands and cools, causing the

water vapor to condense.
(4) Rising air expands and warms, causing the

water droplets to evaporate.

40 Which graph best shows the average annual
amounts of precipitation received at different
latitudes on Earth?

Base your answers to questions 41 through 44 on
the “Properties of Common Minerals” chart in the
Earth Science Reference Tables. 

41 Which mineral leaves a green-black powder
when rubbed against an unglazed porcelain
plate?
(1) galena (3) hematite
(2) graphite (4) pyrite

42 Which mineral scratches dolomite and is
scratched by olivine?
(1) galena
(2) quartz
(3) potassium feldspar
(4) muscovite mica

43 Which statement about the minerals plagioclase
feldspar, gypsum, biotite mica, and talc can best
be inferred from the chart?
(1) These minerals have the same chemical and

physical properties.
(2) These minerals have different chemical

properties, but they have similar physical
properties.

(3) These minerals have different physical and
chemical properties, but they have identical
uses.

(4) The physical and chemical properties of
these minerals determine how humans use
them.

44 Minerals from this chart are found in several
different rocks. Which two rocks are primarily
composed of a mineral that bubbles with acid? 
(1) limestone and marble
(2) granite and dolostone
(3) sandstone and quartzite
(4) slate and conglomerate
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Base your answers to questions 68 and 69 on the barogram below, which shows air pressure recorded in
millibars at Green Bay, Wisconsin, from April 2 through April 4, 1982.

68 Calculate the rate of change in air pressure from 10 a.m. to 8 p.m. on April 3.  Label
your answer with the correct units.   [2]

69 What most likely caused the changes in air pressure for the period of time shown on
the graph?   [1]
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Base your answers to questions 78 through 82 on the weather graphs below, which show data recorded at
Syracuse, New York, as a winter storm moved across the region between December 1 and December 4, 2007.
Graph 1 shows air temperatures and dewpoints. Graph 2 shows barometric pressures.
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8 What is the dewpoint if the relative humidity is
100% and the air temperature is 20°C?
(1) 0°C (3) 20°C
(2) 10°C (4) 100°C

9 Which graph best represents the change in air
pressure as air temperature increases at Earth’s
surface?

10 Compared to an area of Earth’s surface with gentle
slopes, an area with steeper slopes most likely has
(1) less infiltration and more runoff
(2) less infiltration and less runoff
(3) more infiltration and more runoff
(4) more infiltration and less runoff

11 Which geographic region is the most common
source region for the mT air masses that move
into New York State?
(1) northern Canada
(2) Gulf of Mexico
(3) Arctic Ocean
(4) southwestern United States

12 Which weather variable would most likely
decrease ahead of an approaching storm system?
(1) wind speed (3) cloud cover
(2) air pressure (4) relative humidity

13 Which gas in Earth’s upper atmosphere is beneficial
to humans because it absorbs large amounts of
ultraviolet radiation?
(1) water vapor (3) nitrogen
(2) methane (4) ozone

14 Which combination of climate factors generally
results in the coldest temperatures?
(1) low elevation and low latitude
(2) low elevation and high latitude
(3) high elevation and low latitude
(4) high elevation and high latitude

15 The cross sections below show the surface
bedrock in two different locations 20 miles apart.
Rock layers are labeled 1, 2, 3, 4, and X. The rock
layers have not been overturned.

Rock layer X at location B is most likely the same
relative age as which rock layer at location A?
(1) 1 (3) 3
(2) 2 (4) 4

16 In New York State, the risk of sunburn is greatest
between 11 a.m. and 3 p.m. on summer days
because
(1) the air temperature is hot
(2) the angle of insolation is high
(3) Earth’s surface reflects most of the sunlight
(4) the Sun is closest to Earth
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Base your answers to questions 39 and 40 on the graph below. The graph shows air temperature and 
relative humidity at a single location during a 24-hour period.
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39 What was the approximate change in relative
humidity from 12 noon to 4 p.m.?
(1) 10% (3) 20%
(2) 15% (4) 30%

40 At which time would the rate of evaporation most
likely be greatest?
(1) 11 p.m. (3) 10 a.m.
(2) 6 a.m. (4) 4 p.m.

Base your answers to questions 41 and 42 on the map below of Iceland, a country located on the Mid-
Atlantic Ridge. Four locations are represented by the letters A through D.
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41 The fine-grained texture of most of the igneous
rock formed on the surface of Iceland is due to
(1) rapid cooling of the molten rock
(2) high density of the molten rock
(3) numerous faults in the island’s bedrock
(4) high pressure under the island 

42 The youngest bedrock is most likely found at
which location?
(1) A (3) C
(2) B (4) D



10 Which pair of shaded circles best represents the relative sizes of Earth and Venus when drawn to scale?

11 The weather instrument below is used to determine dewpoint and relative humidity.

Based on the temperatures shown, the approximate dewpoint and relative humidity
are
(1) –19°C and 4% (3) 8°C and 40%
(2) –5°C and 25% (4) 12°C and 53%
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9 The arrows in the block diagram below show the
movement of water after it has fallen as precipi-
tation.

Which arrow indicates the process of transpira-
tion?
(1) 1 (3) 3
(2) 2 (4) 4

10 What are the dewpoint and wind direction shown
on the station model below?

(1) 72°F and wind from the northeast
(2) 72°F and wind from the southeast
(3) 74°F and wind from the northwest
(4) 74°F and wind from the southwest

11 Most of the air in the lower troposphere at the
equatorial low-pressure belt is
(1) warm, moist, and rising
(2) warm, dry, and rising
(3) cool, moist, and sinking
(4) cool, dry, and sinking

12 The diagram below shows dry-bulb and wet-bulb
temperature readings for a parcel of air.

What is the dewpoint of the air?
(1) 27°C (3) 3°C
(2) 10°C (4) –5°C

13 Which atmospheric temperature zone is located
between 8 and 32 miles above Earth’s surface and
contains an abundance of ozone?
(1) troposphere (3) mesosphere
(2) stratosphere (4) thermosphere

14 Which natural event temporarily slows or 
reverses surface ocean currents in the equatorial
region of the Pacific Ocean, causing a disruption
of normal weather patterns?
(1) monsoons (3) El Niño
(2) volcanic eruptions (4) deforestation

15 Which form of electromagnetic energy has the
longest wavelength?
(1) ultraviolet rays (3) gamma rays
(2) visible light (4) radio waves
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Base your answers to questions 65 through 67 on the diagram below, which shows a hygrometer located on
a wall in a classroom. The hygrometer’s temperature readings are used by the students to determine the rela-
tive humidity of the air in the classroom. 

Dry-bulb
thermometer

24OC
20OC

Wet-bulb
thermometer

Wet cloth wick Reservoir of
water

65 Based on the temperature readings shown in this diagram, determine the relative
humidity of the air in the classroom.     [1]

66 Besides relative humidity, identify another weather variable of the air in the classroom
that may be determined by using both temperature readings on the hygrometer.    [1]

67 Describe how water evaporating from the wick attached to the wet-bulb thermometer
lowers the temperature reading of that thermometer.     [1]

68 An Earth science class is preparing a booklet on emergency preparedness. State one
safety measure that should be taken to minimize danger from each of the following
threats.     [3]
a Thunderstorm
b Tornado
c Volcanic eruption

P.S. E./Sci.–Jan. ’02 [20]



14 The weather instrument shown below can be used to determine dewpoint.

Based on the values shown, the dewpoint is
(1) –5°C (3) 8°C
(2) 2°C (4) 33°C

15 Which arrangement of the Sun, the Moon, and Earth results in the highest high tides, and the lowest low
tides on Earth? (Diagrams are not drawn to scale.)

16 Which station model correctly represents the weather conditions in an area that is experiencing winds from
the northeast at 25 knots and has had a steady drop in barometric pressure of 2.7 millibars during the last
three hours?
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Base your answers to questions 69 through 71 on data tables I and II and on the Hurricane Tracking Map
below. Table I represents the storm track data for an Atlantic hurricane. Location, wind velocity, air pressure,
and storm strength are shown for the storm’s center at 3 p.m. Greenwich time each day. Table II shows a scale
of relative storm strength. The map shows the hurricane’s path.

Data Table I Data Table II

Hurricane Tracking Map
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14 37 Aug.  24 30 1006 Tropical depression
16 44 Aug.  25 70 987 Category-1 hurricane
19 52 Aug.  26 90 970 Category-2 hurricane
21 59 Aug.  27 80 997 Category-1 hurricane
23 65 Aug.  28 80 988 Category-1 hurricane
25 70 Aug.  29 80 988 Category-1 hurricane
27 73 Aug.  30 65 988 Category-1 hurricane
30 74 Aug.  31 85 976 Category-2 hurricane
32 72 Sept.  01 85 968 Category-2 hurricane
37 64 Sept.  02 70 975 Category-1 hurricane
44 53 Sept.  03 65 955 Category-1 hurricane

Storm Strength Scale Relative Strength

Tropical depression
Tropical storm
Category 1
Category 2
Category 3
Category 4
Category 5

Weakest

Strongest



11 The diagram below represents Earth at four 
different positions, A, B, C, and D, in its orbit
around the Sun.

Between which positions would New York State
be experiencing the summer season?
(1) A and B (3) C and D
(2) B and C (4) D and A

12 An air mass classified as mP usually forms over
which type of Earth surface?
(1) warm land (3) cool land 
(2) warm ocean (4) cool ocean

13 The air-pressure field map below represents a
high-pressure system over the central United
States. Isobars show the air pressure, in millibars.
Letters A through E represent locations on Earth’s
surface.

Between which two locations is the wind speed
greatest?
(1) A and B (3) C and D
(2) B and C (4) D and E

14 Surface ocean currents located at 40º south lati-
tude, 90° west longitude generally flow toward the
(1) northeast (3) southwest
(2) southeast (4) west
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10 Adjacent land and ocean surfaces have the same temperature at sunrise on a clear, calm, summer day. Then
the land and water are heated by the Sun for several hours. Which cross section shows the most likely direc-
tion of surface winds that will develop at this ocean shore?

OceanLand

( 2 )

OceanLand

( 4 )

OceanLand

( 1 )

OceanLand

( 3 )
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33 The weather map below shows a portion of the United States. Line AB represents a frontal boundary
between two air masses. The two large arrows indicate the direction that a cP air mass is moving.

Which symbol correctly represents the frontal boundary at line AB?

34 Which cross section below best shows the locations of high air pressure and low air pressure near a beach
on a hot, sunny, summer afternoon?

Beach Water
L H L

( 1 ) ( 2 ) ( 3 ) ( 4 )

Beach Water
H L H
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H High air pressure
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13 The cross section below shows a house on the
shore of Lake Ontario in August.

Under which conditions would the wind shown in
the cross section most likely occur?
(1) at 2 a.m., when the air over land is 70°F and

the air over the lake is 80°F
(2) at 6 a.m., when the air over land is 70°F and

the air over the lake is 70°F
(3) at 2 p.m., when the air over land is 80°F and

the air over the lake is 70°F
(4) at 10 p.m., when the air over land is 70°F and

the air over the lake is 72°F

14 Which type of surface absorbs the greatest
amount of electromagnetic energy from the Sun?
(1) smooth, shiny, and light colored
(2) smooth, shiny, and dark colored  
(3) rough, dull, and light colored
(4) rough, dull, and dark colored

15 Which New York State location is most likely to
experience the heaviest winter snowfall when the
surface winds are blowing from the west or north-
west?
(1) New York City (3) Oswego
(2) Binghamton (4) Plattsburgh

16 The largest particles that a stream deposits as it
enters a pond are 8 centimeters in diameter.  The
minimum velocity of the stream is approximately
(1) 100 cm/sec (3) 300 cm/sec
(2) 200 cm/sec (4) 400 cm/sec

17 Which ocean current transports warm water away
from Earth’s equatorial region?
(1) Brazil Current (3) Falkland Current
(2) Guinea Current (4) California Current

18 The data table below shows the density of four
different mineral samples.

Data Table

A student accurately measured the mass of a 
sample of one of the four minerals to be 
294.4 grams and its volume to be 73.6 cm3.
Which mineral sample did the student measure?
(1) corundum (3) hematite
(2) galena (4) quartz

19 Which mineral has a metallic luster, a black
streak, and is an ore of iron?
(1) galena (3) pyroxene
(2) magnetite (4) graphite

20 The edges of most lithospheric plates are 
characterized by
(1) reversed magnetic orientation
(2) unusually rapid radioactive decay
(3) frequent volcanic activity
(4) low P-wave and high S-wave velocity

21 Compared to Earth’s continental crust, Earth’s
oceanic crust is
(1) thinner and more dense
(2) thinner and less dense
(3) thicker and more dense
(4) thicker and less dense

Mineral Density
(g/cm3)

corundum 4.0

galena 7.6

hematite 5.3

quartz 2.7

Lake Ontario

Wind

(Not drawn to scale)



14 The cross section below shows a sea breeze
blowing from the ocean toward the land. The air
pressure at the land surface is 1013 millibars.

The air pressure at the ocean surface a few miles
from the shore is most likely
(1) 994 mb (3) 1013 mb
(2) 1005 mb (4) 1017 mb

15 An instrument used to measure a weather vari-
able is shown below. 

Which weather variable is measured by this
instrument?
(1) wind direction (3) wind speed
(2) air pressure (4) amount of rainfall

16 Mt. Marcy often has the coldest nighttime
temperatures in New York State because of its
(1) latitude and planetary winds
(2) latitude and elevation
(3) longitude and planetary winds
(4) longitude and elevation

17 The map below shows a weather variable recorded
at noon on a certain day.  Isolines show values from
20 to 70. 

Which atmospheric variable is most likely
represented by the isolines on this map?
(1) snowfall in inches
(2) wind speed in knots
(3) barometric pressure in millibars
(4) air temperature in degrees Fahrenheit

18 Which combination of temperature and pressure
is inferred to occur within Earth’s stiffer mantle?
(1) 3500°C and 0.4 million atmospheres
(2) 3500°C and 2.0 million atmospheres
(3) 5500°C and 0.4 million atmospheres
(4) 5500°C and 2.0 million atmospheres
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26 The cross section below shows two cities, A and B, at different elevations.

Compared to the yearly temperature and precipitation at city B, city A most likely has
(1) lower temperatures and less precipitation (3) higher temperatures and less precipitation
(2) lower temperatures and more precipitation (4) higher temperatures and more precipitation

27 The graph below shows changes in carbon dioxide concentrations in Earth’s atmosphere over a 140-year
period. Carbon dioxide concentrations are shown in parts per million (ppm).

This significant change in CO2 concentration is most likely caused by
(1) decreased cloud cover, and is predicted to decrease average global temperatures
(2) decreased volcanic activity, and is predicted to increase average global temperatures
(3) increased use of fossil fuels, and is predicted to increase average global temperatures
(4) increased El Niño activity, and is predicted to decrease average global temperatures
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34 The table below shows some properties of four different minerals.

The minerals listed in the table are varieties of which mineral?
(1) garnet (3) quartz
(2) magnetite (4) olivine

35 Adjacent water and landmasses are heated by the morning Sun on a clear, calm day.
After a few hours, a surface wind develops. Which map best represents this wind’s
direction?

WaterLand

( 1 )

WaterLand

( 4 )

WaterLand

( 2 )

WaterLand

( 3 )

Mineral Variety Color Hardness Luster Composition

flint black 7 nonmetallic SiO2

chert gray, brown, or yellow 7 nonmetallic SiO2

jasper red 7 nonmetallic SiO2

chalcedony white or light color 7 nonmetallic SiO2
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34 The diagram below shows three stages in the formation of a specific rock.

Which rock is formed as a result of these three stages?
(1) limestone (3) schist
(2) gneiss (4) coal

35 The diagram below shows the temperature readings on a weather instrument.

Based on these readings, the relative humidity of the air is closest to 
(1) 8% (3) 32%
(2) 11% (4) 60%
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–15 20151050–5–10 353025

–15

Wet bulb

Dry bulb

Stage 1 Stage 2 Stage 3

Remains
of partially
decayed
plants

Burial produces
pressure from overlying
sediments.

Further burial creates
more pressure.
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29 The diagram below shows the Moon as it revolves around Earth.  The numbered locations represent different
positions of the Moon in its orbit.

Which Moon phase would be seen by an observer in New York State when the Moon
is at position 2?

30 The diagram below shows a sling psychrometer.

Based on the dry-bulb temperature and the wet-bulb temperature, what is the
dewpoint?
(1) 5°C (3) 14°C
(2) 12°C (4) 16°C

( 1 ) ( 4 )( 3 )( 2 )

1

(Not drawn to scale)
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31 The diagram below shows a sling psychrometer.

Based on the dry-bulb temperature and the wet-bulb temperature, what is the relative
humidity?
(1) 66% (3) 51%
(2) 58% (4) 12%

32 Arrows in the block diagram below show the relative movement along a tectonic plate boundary.

Between which two tectonic plates does this type of plate boundary exist?
(1) Nazca Plate and South American Plate
(2) Eurasian Plate and Indian-Australian Plate
(3) North American Plate and Eurasian Plate
(4) Pacific Plate and North American Plate

(Not drawn to scale)
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12 The diagram below represents the major stars of
the constellation Orion, as viewed by an observer
in New York State.

Which statement best explains why Orion can be
observed from New York State on December 21
but not on June 21?

(1) Orion has an eccentric orbit around Earth.
(2) Orion has an eccentric orbit around the Sun.
(3) Earth revolves around the Sun.
(4) Earth rotates on its axis.

13 Which type of air mass usually contains the most
moisture?

(1) mT (3) cT
(2) mP (4) cP

14 A student read in a newspaper that the maxi-
mum length of the daylight period for the year in
Syracuse, New York, had just been reached.
What was the date of this newspaper?

(1) March 22 (3) September 22
(2) June 22 (4) December 22

15 Which graph best shows the general effect that
differences in elevation above sea level have on
the average annual temperature?
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11 The map below shows part of North America.

The arrows shown on the map most likely represent the direction of movement of

(1) Earth’s rotation (3) ocean conduction currents
(2) the prevailing northeast winds (4) Atlantic Ocean hurricanes
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Part A

Answer all questions in this part

Directions (1–35):  For each statement or question, write in your answer booklet the number of the word or
expression that, of those given, best completes the statement or answers the question. Some questions may
require the use of the 2010 Edition Reference Tables for Physical Setting/Earth Science.

1 If an observer on Earth views Polaris on the 
horizon, the observer is located at the
(1) equator (0°)
(2) North Pole (90° N)
(3) Tropic of Cancer (23.5° N)
(4) Tropic of Capricorn (23.5° S)

2 The theory that the universe is expanding is 
supported by the
(1) blue shift of light from distant galaxies
(2) red shift of light from distant galaxies
(3) nuclear fusion occurring in the Sun
(4) radioactive decay occurring in the Sun

3 Most scientists believe Earth’s Early Archean
atmosphere was formed primarily by gases 
released from
(1) stream erosion (3) volcanic eruptions
(2) chemical weathering (4) plant transpiration

4 During which month does the Sun appear to rise
farthest north of due east for an observer in 
New York State?
(1) December (3) June
(2) January (4) July

5 How many degrees does the Sun appear to move
across the sky in four hours?
(1) 60° (3) 15°
(2) 45° (4) 4°

6 Which type of land surface will most likely absorb
the greatest amount of incoming solar radiation?
(1) rough, dark-colored surface
(2) rough, light-colored surface
(3) smooth, dark-colored surface
(4) smooth, light-colored surface

7 Which graph best shows the general relationship
between altitude and temperature in the 
troposphere?

8 Which weather variable is measured by a 
barometer?
(1) dewpoint (3) air pressure
(2) wind speed (4) visibility

9 During which phase change will the greatest
amount of energy be absorbed by 1 gram of
water?
(1) melting (3) evaporation
(2) freezing (4) condensation
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8 The bar graph below shows one planetary characteristic, identified as X, plotted for the planets of our solar
system.

Which characteristic of the planets in our solar system is represented by X?
(1) mass (3) eccentricity of orbit
(2) density (4) period of rotation

9 Which graph best represents the general relationship between latitude and average surface temperature?
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Base your answers to questions 55 and 56 on the data table below, which shows the air temperature, in
degrees Fahrenheit, and air pressure, in inches of mercury (Hg), recorded at a weather station in New York State
from 11 a.m. to 7 p.m. on a day in September.

55 On the grid in your answer booklet, construct a line graph by plotting the data for the air temperature for
each time from 11 a.m. to 7 p.m. Connect the plots with a line. The data for air pressure have been 
plotted.   [1]

56 State the relationship between air temperature and air pressure from 11 a.m. to 2 p.m.   [1]

Time
Air

Temperature
(°F)

Air Pressure
(in of Hg)

11 a.m. 77 29.81
12 noon 81 29.79
1 p.m. 84 29.77
2 p.m. 88 29.75
3 p.m. 87 29.74
4 p.m. 86 29.73
5 p.m. 85 29.73
6 p.m. 82 29.74
7 p.m. 79 29.76



Base your answers to questions 79 through 81 on the passage below.

Graywacke

Graywacke is a type of sandstone composed of a great variety of minerals.  Unlike
a “clean” sandstone where both the sand-sized grains and cement are composed 
mostly of quartz, graywacke is a “dirty” sandstone which can be composed of potassium
feldspar, plagioclase feldspar, calcite, hornblende, and augite, as well as quartz.

Graywacke can be used for paving highways.  The hard, massive bedrock is first
drilled and then blasted into large chunks.  Stone crushers grind these chunks into 
pebble-sized pieces.  Truckloads of the graywacke pebbles are then hauled to plants
where asphalt for paving is made.

79 State one difference in the mineral composition of a “clean” sandstone and a “dirty”
sandstone.   [1]

80 Identify one rock-forming process that must have occurred after the sediments were
deposited to form graywacke.   [1]

81 State one negative environmental impact a graywacke quarry could have on the area
where it is located.   [1]

82 The graph below shows the average changes in monthly global air temperatures from
1990 to 1992.  The time of a major volcanic eruption of Mount Pinatubo in the
Philippines is shown.

Explain how this volcanic eruption could have caused the general decrease in 
temperature shown by the graph.   [1]
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Base your answers to questions 36 and 37 on the graph below, which shows air temperature, dewpoint, and
present weather conditions for a 23-hour period at Dallas, Texas.

36 The thunderstorm that occurred between 11 p.m. and 12 midnight was most likely
the result of
(1) the arrival of a warm front
(2) the arrival of a cold front
(3) an increase in the difference between air temperature and dewpoint
(4) an increase in both air temperature and dewpoint

37 Which weather condition was reported at Dallas when the air temperature was equal
to the dewpoint?
(1) fog (3) thunderstorm
(2) rain (4) drizzle

Part B–1

Answer all questions in this part. 

Directions (36–50): For each statement or question, write on your separate answer sheet the number of the
word or expression that, of those given, best completes the statement or answers the question. Some
questions may require the use of the Earth Science Reference Tables. 
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13 The graph below shows the average number of
days each year that thunderstorms occur at dif-
ferent latitudes on Earth.

According to the graph, what is the approximate
number of days each year that thunderstorms occur
at locations along the 40° N parallel of latitude?
(1) 8 days (3) 24 days
(2) 18 days (4) 32 days

14 One result of a large volcanic eruption is that 
surface air temperatures decrease over a sizable
region of Earth. This phenomenon occurs because
volcanic eruptions usually decrease the
(1) transparency of the atmosphere
(2) number of dust particles entering the atmo-

sphere
(3) amount of moisture in the atmosphere
(4) reflection of sunlight within the atmosphere

15 When rainfall occurs, the rainwater will most
likely become surface runoff if the land surface is
(1) sandy (3) covered with grass
(2) impermeable (4) nearly flat

16 Fossil pollen has been recovered from sediments
deposited in late-Pleistocene lakes.  The pollen’s
geologic age can most accurately be measured by
using 
(1) rubidium-87 (3) oxygen-18
(2) potassium-40 (4) carbon-14

17 Andrija Mohorovic
Ω
ić discovered the interface

between the crust and the mantle that is now
named for him. His discovery of the “Moho” was
based on analysis of
(1) landscape boundaries
(2) continental coastlines
(3) erosional surfaces
(4) seismic waves

18 Which phrase best describes coal?
(1) low density, mafic
(2) chemical precipitate
(3) organic plant remains
(4) glassy texture, volcanic

19 Which mineral will scratch glass (hardness = 5.5),
but not pyrite?
(1) gypsum (3) orthoclase
(2) fluorite (4) quartz

20 The observed difference in density between 
continental crust and oceanic crust is most likely
due to differences in their
(1) composition (3) porosity
(2) thickness (4) rate of cooling
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12 The diagram below represents a naturally occurring geologic process.

Which process is best illustrated by the diagram?
(1) cementation (3) metamorphism
(2) erosion (4) weathering

Feldspar Water Clay minerals
(less than 0.0004 cm)

Salts of calcium,
potassium, and

sodium dissolved
in water
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17 The diagram below shows weather instruments A and B.

Which table correctly indicates the name of the weather instrument and the weather
variable that it measures?

Instrument Weather Variable
MeasuredLetter Name

A thermometer humidity
B wind vane wind direction

Instrument Weather Variable
MeasuredLetter Name

A barometer wind speed
B anemometer air pressure

( 3 )( 1 )

Instrument Weather Variable
MeasuredLetter Name

A thermometer wind direction
B wind vane humidity

Instrument Weather Variable
MeasuredLetter Name

A barometer air pressure
B anemometer wind speed

( 4 )( 2 )
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18 Which ocean current carries cool water toward Earth’s equator?
(1) Alaska Current (3) Peru Current
(2) East Australia Current (4) North Atlantic Current

19 Equal areas of which surface would most likely absorb the most insolation?
(1) smooth, white surface (3) smooth, black surface
(2) rough, white surface (4) rough, black surface


