
63 The cross section in your answer booklet shows the lithosphere and asthenosphere
between points A and B on the map.
a On the cross section provided in your answer booklet, draw an arrow in the Juan

de Fuca Plate to indicate the direction of the relative movement of the plate.     [1]
b Identify the type of tectonic plate boundary that exists at the Juan de Fuca Ridge.    [1]
c Identify the name of the plate in the cross section labeled x.    [1]
d How does the average earthquake depth beneath the Oregon coastline compare

to the average earthquake depth beneath Mt. Hood?    [1]

64 An emergency management specialist in Portland, Oregon, is developing a plan that
would help save lives or prevent property damage in the event of a future earth-
quake. Describe two actions or ideas that should be included in the plan.    [2]
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Base your answers to questions 65 and 66 in part on the maps below, which show areas of hurricane for-
mation and normal hurricane paths in the Atlantic Ocean during May, July, and September. The areas of hurri-
cane formation usually have surface ocean-water temperatures greater than 80°F.

65 How does the area of hurricane formation change from May to September?    [1]

66 State one reason why most hurricane paths curve northeastward as hurricanes move
north of 30° N latitude.      [1]
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Base your answers to questions 26 through 28 on
the weather map of North America below. The map
shows the location of a front and the air mass influ-
encing its movement.

26 Which region is the probable source of the air
mass labeled cP on the map?
(1) central Canada
(2) southwestern United States
(3) North Atlantic Ocean
(4) Gulf of Mexico

27 Which type of front and frontal movement is
shown on the weather map?
(1) cold front moving northwestward
(2) cold front moving southeastward
(3) warm front moving northwestward
(4) warm front moving southeastward

28 The cP air mass is identified on the basis of its
temperature and
(1) wind direction (3) moisture content
(2) cloud cover (4) windspeed

29 Clouds usually form when
(1) air temperature reaches the dewpoint
(2) evaporation has warmed the surrounding air
(3) relative humidity is 0%
(4) condensation nuclei have been removed

from the air

Base your answers to questions 30 and 31 on the
diagram below, which shows a portion of Earth’s inte-
rior. Point A is a location on the interface between
layers.

30 The arrows shown in the asthenosphere repre-
sent the inferred slow circulation of the plastic
mantle by a process called
(1) insolation (3) conduction
(2) convection (4) radiation

31 The temperature of rock at location A is approxi-
mately
(1) 600°C (3) 2,600°C
(2) 1,000°C (4) 3,000°C

32 The diagram below shows the bedrock structure
beneath a series of hills.

Which process was primarily responsible for
forming the hills?
(1) folding (3) deposition
(2) faulting (4) vulcanism

(Not drawn to scale)
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29 The map below shows surface air temperatures, in degrees Fahrenheit, reported by weather stations in the
north-central United States. Letter X represents an air mass moving in the direction shown by the arrow. A
line marks a frontal boundary advancing in a southeasterly direction.

Which weather-map symbols best represent air-mass X and the frontal boundary
shown on the map?

30 The block diagram below shows a cross section of a landscape. Letters A, B, C, D, and E represent 
different rock layers.

Which rock layers appear to be most resistant to weathering?
(1) A and B (3) C, D, and E
(2) B and D (4) A, C, and E
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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?
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20 The diagram below shows the relative positions of Earth and Mars in their orbits on a particular date 
during the winter of 2007.

Which diagram correctly shows the locations of Earth and Mars on the same date during the winter of
2008?

21 A cross section of a weather front is shown below.

Which symbol would be used to represent this front on a weather map?
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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?
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Base your answers to questions 51 through 53 on the cross section below, which shows a typical cold front
moving over New York State in early summer.

51 Explain why the warm, moist air is rising at the frontal boundary.   [1]

52 State one process that causes clouds to form in this rising air.   [1]

53 Central Canada was the geographic source region for the cP air mass shown in the
cross section. Identify the most likely geographic source region for the mT air mass
shown in the cross section.   [1]
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Part B–2

Answer all questions in this part.

Directions (51–65): 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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33 Which map shows the two correctly labeled air masses that frequently converge in the central plains to cause
tornadoes?

34 The diagram below shows four mineral samples, each having approximately the same mass.

If all four samples are placed together in a closed, dry container and shaken vigorously
for 10 minutes, which mineral sample would experience the most abrasion?
(1) quartz (3) pyroxene
(2) amphibole (4) galena
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Base your answers to questions 41 through 43 on
the map below. The map shows an imaginary conti-
nent on Earth. Arrows represent prevailing wind
directions. Letters A through D represent locations
on the continent. Locations A and B are at the same
latitude and at the same elevation at the base of the
mountains.

41 Over the course of a year, compared to location
B, location A will have 
(1) less precipitation and a smaller temperature

range
(2) less precipitation and a greater temperature

range
(3) more precipitation and a smaller temperature

range
(4) more precipitation and a greater temperature

range

42 The climate at location C is much drier than at
location D. This difference is best explained by the
fact that location C is located
(1) farther from any mountain range
(2) closer to a large body of water
(3) at a latitude that experiences longer average

annual daylight
(4) at a latitude where air is sinking and surface

winds diverge

43 Compared to the observations made at location D,
the observed altitude of Polaris at location B is
(1) always less
(2) only less from March 21 to September 22 
(3) only greater from March 21 to September 22 
(4) always greater

44 A list of three observed relationships is shown
below. 
• Erosional rate = depositional rate
• Amount of insolation = amount of terrestrial

radiation
• Rate of condensation = rate of evaporation
In which situation would each relationship exist?
(1) when a cyclic change occurs
(2) when a change of state occurs
(3) when dynamic equilibrium is reached
(4) when global warming ceases and global cool-

ing begins

45 A student filled a graduated cylinder with 
1,000 milliliters of water to represent a radio-
active substance. After 30 seconds, the student
poured out one-half of the water in the cylinder
to represent the decay occurring within the first
half-life. The student repeated the process every
30 seconds. How much water did the student
pour from the cylinder at the 2-minute mark?
(1) 12.5 mL (3) 125.0 mL
(2) 62.5 mL (4) 250.0 mL

46 Which graph best represents the relationship
between surface-water runoff and stream dis-
charge?
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36 The weather map below shows the air temperatures recorded at the same time at cities across the United
States.

Which map correctly shows the locations of the 40°F and 50°F isotherms?

( 1 ) ( 3 )

( 2 ) ( 4 )

42

45

35 30
34

40
44

50

40
40

50

6068

73

60

48

40
50

3740
47

58 48

60

60

66

33

62

39

77
80

53

Part B–1

Answer all questions in this part.

Directions (36–50):  For each statement or question, choose 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. Record your answers on your separate answer sheet.
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36 The weather map below shows the air temperatures recorded at the same time at cities across the United
States.

Which map correctly shows the locations of the 40°F and 50°F isotherms?
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Part B–1

Answer all questions in this part.

Directions (36–50):  For each statement or question, choose 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. Record your answers on your separate answer sheet.
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29 The map below shows surface air temperatures, in degrees Fahrenheit, reported by weather stations in the
north-central United States. Letter X represents an air mass moving in the direction shown by the arrow. A
line marks a frontal boundary advancing in a southeasterly direction.

Which weather-map symbols best represent air-mass X and the frontal boundary
shown on the map?

30 The block diagram below shows a cross section of a landscape. Letters A, B, C, D, and E represent 
different rock layers.

Which rock layers appear to be most resistant to weathering?
(1) A and B (3) C, D, and E
(2) B and D (4) A, C, and E
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Base your answers to questions 19 and 20 on the satellite image below, which shows cloud patterns 
associated with weather fronts over the United States on a certain day. The states of Nebraska (NE) and 
New York (NY) have been labeled.

NE

NY

19 At the time this satellite image was taken, what
were the weather conditions in New York State?
(1) clear skies with no precipitation
(2) mostly cloudy in the northern part of the

State and clear in the southern part
(3) cloudy with heavy precipitation
(4) very cloudy with no precipitation

20 Which type of front was producing the weather in
Nebraska when this image was taken?
(1) cold front (3) stationary front
(2) warm front (4) occluded front
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Base your answers to questions 45 through 47 on the map below, which shows Earth’s planetary wind belts.

45 The curving of these planetary winds is the result of 
(1) Earth’s rotation on its axis
(2) the unequal heating of Earth’s atmosphere
(3) the unequal heating of Earth’s surface
(4) Earth’s gravitational pull on the Moon

46 Which wind belt has the greatest effect on the climate of New York State?
(1) prevailing northwesterlies (3) northeast trades
(2) prevailing southwesterlies (4) southeast trades

47 Which climatic conditions exist where the trade winds converge?
(1) cool and wet (3) warm and wet
(2) cool and dry (4) warm and dry
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50 Which map best shows the surface movement of winds between 30° N and 30° S
latitude?
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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.

Base your answers to questions 36 and 37 on the map below, which represents an imaginary continent.
Locations A and B are on opposite sides of a mountain range on a planet similar to Earth.  Location C is on the
planet’s equator.

36 Compared to the climate at location A, the climate at location B would most likely be
(1) warmer and more humid (3) cooler and more humid 
(2) warmer and less humid (4) cooler and less humid

37 Location C most likely experiences
(1) low air pressure and low precipitation
(2) low air pressure and high precipitation
(3) high air pressure and low precipitation
(4) high air pressure and high precipitation
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Base your answers to questions 54 through 56 on the map below, which shows an imaginary continent on a
planet that has climate conditions similar to Earth.  The continent is surrounded by oceans.  Two mountain
ranges are shown.  Points A through D represent locations on the continent.

54 Identify one labeled latitude on this continent where a high-pressure zone exists and
dry air is sinking to the surface.  Include both the unit and compass direction in your
answer.   [1]

55 Identify one factor that causes a colder climate at location B than at location A.   [1]

56 Explain why location C has a warmer and drier climate than location D.   [1]

Base your answers to questions 57 through 59 on the passage below and on your knowledge of stars and
galaxies.

Stars

Stars can be classified according to their properties, such as diameter, mass,
luminosity, and temperature. Some stars are so large that the orbits of the planets in
our solar system would easily fit inside them.

Stars are grouped together in galaxies covering vast distances. Galaxies contain
from 100 billion to over 300 billion stars. Astronomers have discovered billions of 
galaxies in the universe.

57 Arrange the terms galaxy, star, and universe in order from largest to smallest.   [1]

58 Complete the table in your answer booklet by placing an X in the boxes that indicate
the temperature and luminosity of each star compared to our Sun.   [1]

59 The star Betelgeuse is farther from Earth than the star Aldebaran.  Explain why Betelgeuse
appears brighter or more luminous than Aldebaran. [1]
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46 Which map best represents the global prevailing surface wind patterns responsible for generating Atlantic
Ocean currents?
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Base your answers to questions 28 through 30 on the diagram below, which represents the planetary wind
and moisture belts in Earth’s Northern Hemisphere.

Tropopause

Polar front

(Not drawn to scale)
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28 The climate at 90° north latitude is dry because the air at that location is usually
(1) warm and rising (3) cool and rising
(2) warm and sinking (4) cool and sinking

29 The paths of the surface planetary winds are curved due to Earth’s
(1) revolution (3) circumference
(2) rotation (4) size

30 The tropopause is approximately how far above sea level?
(1) 12 mi (3) 60 mi
(2) 12 km (4) 60 km

31 The diagram below shows four magnified block-shaped sandstone samples labeled A, B, C, and D. Each
sandstone sample contains quartz grains of different shapes and sizes. The quartz grains are held together
by hematite cement.
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In which sample did the quartz grains undergo the most abrasion during erosional
transport?
(1) A (3) C
(2) B (4) D



18 In each diagram below, the mass of the star is the same. In which diagram is the force of gravity greatest
between the star and the planet shown?
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17 Which map best represents the direction of surface winds associated with the high- and low-pressure systems?
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Part B–2

Answer all questions in this part.

Directions (51–64): Record your answers in the spaces provided in your answer booklet. Some questions
may require the use of the Earth Science Reference Tables.

Base your answers to questions 51 through 55 on the data table and map below and on your knowledge of
Earth science.  The data table shows the altitude of the top of a thunderstorm cloud and the probability of hail
being formed for a location in New York State.  The map shows the average number of days per year hail strikes
the ground in different regions of the United States.  
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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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13 The diagram below shows the apparent daily path of the Sun, as viewed by an observer at a certain latitude
on three different days of the year.

At which latitude were these apparent Sun paths most likely observed?
(1) 0° (3) 43° N
(2) 23.5° N (4) 66.5° N

14 Which map best represents the surface wind pattern associated with high-pressure and low-pressure 
systems in the Northern Hemisphere? 
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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
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22 According to the Big Bang theory, which graph best represents the relationship between time and the size
of the universe from the beginning of the universe to the present?

23 Which map below shows the most likely storm track for a hurricane ( ) in the Atlantic Ocean?
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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

40° N 40° N

20° N 20° N
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46 The diagram below shows an experimental setup to compare water retention and 
permeability in two columns with equal volumes of spherical plastic beads of 
different diameters.

Which statement best describes the water retention and permeability in the two
columns of beads?
(1) The column with 4-mm beads has greater water retention and permeability.
(2) The column with 12-mm beads has greater water retention and permeability.
(3) The column with 4-mm beads has greater water retention and the column with 

12-mm beads has greater permeability.
(4) The column with 12-mm beads has greater water retention and the column with 

4-mm beads has greater permeability.

47 The weather satellite image below shows two large swirl-shaped cloud formations,
labeled A and B, over the Pacific Ocean.

These large swirl-shaped cloud formations most likely represent
(1) polar air masses (3) tornadoes
(2) warm fronts (4) hurricanes
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B

Beaker
Clamp

Column containing
4-mm beads

Beaker
Clamp

Column containing
12-mm beads



Base your answers to questions 42 through 45 on the satellite image below, which shows a Northern
Hemisphere hurricane, and on your knowledge of Earth science.

42 What is the usual surface wind pattern around the eye of Northern Hemisphere
hurricanes?
(1) clockwise and outward (3) counterclockwise and outward
(2) clockwise and inward (4) counterclockwise and inward

43 Which air mass is normally associated with the formation of hurricanes?
(1) continental tropical (3) continental polar
(2) maritime tropical (4) maritime polar

44 Clouds form in the hurricane because the air is
(1) sinking, expanding, and cooling (3) rising, expanding, and cooling
(2) sinking, compressing, and warming (4) rising, compressing, and warming 

45 When the eye of this hurricane reaches 43° N latitude, this hurricane will most 
likely be pushed by planetary winds toward the
(1) northwest (3) southwest
(2) northeast (4) southeast

P.S./E. Sci.–Aug. ’04 [12]



Base your answers to questions 42 through 45 on the weather map below. The map shows isobars and seven
weather station models. Four of the weather stations are identified by letters A, B, C, and D.

42 Which New York State weather station had clear skies?
(1) Albany (3) New York City
(2) Buffalo (4) Syracuse

43 Which weather station had the highest relative humidity?
(1) A (3) C
(2) B (4) D

44 What was the probable air pressure, in millibars, at station D?
(1) 1015.0 mb (3) 1021.0 mb
(2) 1017.0 mb (4) 1036.0 mb

45 Which weather information shown at station B was measured with an anemometer and weather vane?
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24 The weather map below shows isobars labeled in millibars. Points A, B, C, and D are locations on Earth’s
surface.

Which location was probably experiencing the highest wind speed?
(1) A (3) C
(2) B (4) D

25 The map below shows two seasonal positions of the polar front jet stream over North America.

Which statement best explains why the position of the polar front jet stream varies with the seasons?
(1) Rising air compresses and cools in winter.
(2) Water heats and cools more rapidly than land in winter.
(3) Prevailing winds reverse direction in summer.
(4) The vertical rays of the Sun shift north of the equator in summer.
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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?
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Base your answers to questions 13 and 14 on the
weather map below, which shows a low-pressure
system centered near Poughkeepsie, New York.
Isobars shown are measured in millibars.

13 Which city is most likely experiencing winds of
the greatest velocity?
(1) New York City (3) Poughkeepsie
(2) Binghamton (4) Scranton

14 Surface winds are most likely blowing from
(1) Danbury toward New York City 
(2) Poughkeepsie toward Scranton
(3) Binghamton toward Danbury
(4) Port Jervis toward Binghamton

15 Scientists have inferred the structure of Earth’s
interior mainly by analyzing
(1) the Moon’s interior
(2) the Moon’s composition
(3) Earth’s surface features
(4) Earth’s seismic data

16 Which process transfers energy primarily by elec-
tromagnetic waves?
(1) radiation (3) conduction
(2) evaporation (4) convection

17 The cross section below shows the direction of
movement of an oceanic plate over a mantle hot
spot, resulting in the formation of a chain of vol-
canoes labeled A, B, C, and D. The geologic age
of volcano C is shown.

What are the most likely geologic ages of volca-
noes B and D?
(1) B is 5 million years old and D is 12 million

years old.
(2) B is 2 million years old and D is 6 million

years old.
(3) B is 9 million years old and D is 9 million

years old.
(4) B is 10 million years old and D is 4 million

years old.

18 New York State landscape regions are identified
and classified primarily by their
(1) surface topography and bedrock structure
(2) existing vegetation and type of weather
(3) latitude and longitude
(4) chemical weathering rate and nearness to

large bodies of water

19 A stream flowing at a velocity of 75 centimeters
per second can transport
(1) clay, only
(2) pebbles, only
(3) pebbles, sand, silt, and clay, only
(4) boulders, cobbles, pebbles, sand, silt, and clay
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Base your answers to questions 36 through 38 on the map below, which shows sea-level air pressure, in 
millibars, for a portion of the eastern coast of North America. Points A, B, C, and D are sea-level locations on
Earth’s surface.

36 Which weather instrument was used to measure the air pressures?
(1) thermometer (3) sling psychrometer
(2) wind vane (4) barometer

37 Which location most likely recorded the highest wind speed?
(1) A (3) C
(2) B (4) D

38 The air pressure recorded at point D was most likely
(1) 1014 mb (3) 1010 mb
(2) 1012 mb (4) 1006 mb
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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. 



Base your answers to questions 74 through 77 on the three western New York State snowfall maps below
and on your knowledge of Earth science. The three maps represent three different winter seasons. The isolines
show the total inches of snowfall received each winter season. Some western New York State counties are
labeled on each map. The dotted line AB has been drawn on the 1991–1992 winter season map.

P.S./E. Sci.–Aug. ’05 [24]
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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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24 The weather map below shows isobars labeled in millibars. Points A, B, C, and D are locations on Earth’s
surface.

Which location was probably experiencing the highest wind speed?
(1) A (3) C
(2) B (4) D

25 The map below shows two seasonal positions of the polar front jet stream over North America.

Which statement best explains why the position of the polar front jet stream varies with the seasons?
(1) Rising air compresses and cools in winter.
(2) Water heats and cools more rapidly than land in winter.
(3) Prevailing winds reverse direction in summer.
(4) The vertical rays of the Sun shift north of the equator in summer.
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14 Which map view best represents the pattern of
isobar values, in millibars, and the pattern of wind
flow, shown by arrows, at Earth’s surface sur-
rounding a Northern Hemisphere low-pressure
center?

15 An observer measured the air temperature and
the dewpoint and found the difference between
them to be 12°C. One hour later, the difference
between the air temperature and the dewpoint
was found to be 4°C. Which statement best
describes the changes that were occurring?
(1) The relative humidity was decreasing and the

chance of precipitation was decreasing.
(2) The relative humidity was decreasing and the

chance of precipitation was increasing.
(3) The relative humidity was increasing and the

chance of precipitation was decreasing.
(4) The relative humidity was increasing and the

chance of precipitation was increasing.

16 Which two ocean currents are both warm cur-
rents that primarily flow away from the equator?
(1) Guinea Current and Labrador Current
(2) Brazil Current and Agulhas Current
(3) Alaska Current and Falkland Current
(4) Canaries Current and Gulf Stream Current

17 Which surface soil conditions allow the most infil-
tration of rainwater?    
(1) steep slope and permeable soil
(2) steep slope and impermeable soil
(3) gentle slope and permeable soil
(4) gentle slope and impermeable soil

18 The map below shows a river emptying into an
ocean, producing a delta.

Which graph best represents the relationship
between the distance from the river delta into the
ocean and the average size of sediments deposited
on the ocean floor?
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1 Summer days in New York State are likely to be
hotter than winter days because in summer
(1) Earth is closer to the Sun
(2) the number of sunspots increases
(3) Earth’s northern axis is tilted toward the Sun
(4) the Sun gives off more energy

2 Which planet takes more time to complete one
rotation on its axis than to complete one revolu-
tion around the Sun?
(1) Mercury (3) Mars
(2) Venus (4) Jupiter

3 Which observation provides the best evidence
that Earth rotates?
(1) The position of the planets among the stars

changes during the year.
(2) The location of the constellations in rela-

tionship to Polaris changes from month to
month.

(3) The length of the shadow cast by a flagpole
at noontime changes from season to season.

(4) The direction of swing of a freely swinging
pendulum changes during the day.

4 Which mineral is white or colorless, has a hard-
ness of 2.5, and splits with cubic cleavage?
(1) calcite (3) pyrite
(2) halite (4) mica

5 Which radioactive isotope is most useful for
determining the age of mastodont bones found
in late Pleistocene sediments?
(1) uranium-238 (3) potassium-40
(2) carbon-14 (4) rubidium-87

6 A map view of surface air movement in a low-
pressure system is shown below.

The air near the center of this low-pressure 
system usually will
(1) evaporate into a liquid
(2) reverse direction
(3) rise and form clouds
(4) squeeze together to form a high-pressure

system

7 At which location will the highest altitude of the
star Polaris be observed?
(1) Equator 
(2) Tropic of Cancer
(3) Arctic Circle
(4) central New York State

8 Which star is cooler and many times brighter
than Earth’s Sun?
(1) Barnard’s Star (3) Rigel
(2) Betelgeuse (4) Sirius

L

500 km

P.S. E./Sci.–Jan. ’02 [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. 



41 The arrows on which map best represent the direction of surface winds associated
with this low-pressure system?

42 If this weather system follows a normal storm track, the low-pressure center (L) will
generally move toward the 
(1) northeast (3) southeast
(2) northwest (4) southwest
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10 The least amount of surface water runoff will
occur when soil pore spaces are
(1) saturated and the slope is steep
(2) saturated and the slope is gentle
(3) unsaturated and the slope is steep
(4) unsaturated and the slope is gentle

11 Which map best shows the general surface wind
pattern in a low-pressure system located over the
eastern United States?

12 Which landscape surface resulted primarily from
erosion by glaciers?

13 The formation of soil is primarily the result of
(1) stream erosion and mass movement
(2) stream deposition and runoff
(3) precipitation and wind erosion
(4) weathering and biological activity

14 Sediments found in glacial moraines are best
described as
(1) sorted and layered
(2) sorted and not layered
(3) unsorted and layered
(4) unsorted and not layered

15 Old Forge and Watertown, located at nearly the
same latitude in New York State, have very 
different landscapes. Which factor is primarily
responsible for these landscape differences?
(1) average annual temperature
(2) average annual precipitation
(3) bedrock structure
(4) soil characteristics

16 The topographic map below shows the location of
a stream. Points A and B are locations on Earth’s
surface.

What is the gradient between points A and B?
(1) 1 m/km (3) 10 m/km
(2) 2 m/km (4) 20 m/km
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13 Which weather-station model shows an air pres-
sure of 993.4 millibars?

14 An Earth science student observed the following
weather conditions in Albany, New York, for 
2 days: The first day was warm and humid with
southerly winds. The second day, the tempera-
ture was 15 degrees cooler, the relative humidity
had decreased, and wind direction was north-
west. Which type of air mass most likely had
moved into the area on the second day?
(1) continental tropical (3) maritime tropical
(2) continental polar (4) maritime polar

15 A sample of wood found in an ancient tomb con-
tains 25% of its original carbon-14. The age of
this wood sample is approximately
(1) 2,800 years (3) 11,400 years
(2) 5,700 years (4) 17,100 years

16 Which set of conditions would produce the most
runoff of precipitation?
(1) gentle slope and permeable surface
(2) gentle slope and impermeable surface
(3) steep slope and permeable surface
(4) steep slope and impermeable surface

17 Which map view best shows the movement of
surface air around a low-pressure system in the
Northern Hemisphere?

18 The surface bedrock of a region of eastern New
York State is shale. Which statement best explains
why the soil that covers the shale in this region
contains abundant garnet and gneiss pebbles? 
(1) Volcanic lava flowed over the shale bedrock.
(2) A meteor impact scattered garnet and gneiss

pebbles over the area.
(3) The soil consists of rock materials transported

to this region by agents of erosion.
(4) The soil formed from the chemical and physi-

cal weathering of shale.
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12 The flowchart below shows part of Earth’s water cycle. The question marks indicate a part of the flowchart
that has been deliberately left blank.

Which process should be shown in place of the question marks to best complete the
flowchart?
(1) condensation (3) evaporation
(2) deposition (4) infiltration

Precipitation Runoff Ocean Water vapor???
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Base your answers to questions 75 through 79 on the map and data tables below.  The map shows the loca-
tion of Birdsville and Bundaberg in Australia.  Data table 1 shows the average monthly high temperatures for
Birdsville.  Data table 2 includes the latitude and longitude, elevation above sea level, and the average rainfall
in January for Birdsville and Bundaberg.

City Latitude (° S) Longitude (° E) Elevation (m) Average January
Rainfall (mm)

Birdsville 25.9 139.4 47 25

Bundaberg 24.9 152.4 14 105

Data Table 2
Information about Two Australian Cities

Map of Australia

Indian
Ocean

Pacific
Ocean

Mountains
Key N

Month Temperature (°C)
January 39
February 38
March 35
April 30.5
May 25
June 22
July 21
August 23.5
September 28
October 32.5
November 36
December 38

Data Table 1
Average Monthly High Temperatures

for Birdsville, Australia

Birdsville

Bundaberg

75 On the grid in your answer booklet, plot with an X the average monthly high
temperatures for Birdsville, Australia. Connect the Xs with a line.  The average
monthly high temperatures for Bundaberg have already been plotted on the graph
for you.   [1]

76 State one factor that could account for the difference between the average high
temperatures recorded in December for Birdsville and Bundaberg.   [1]

77 State one reason for the difference in the average January rainfall for Birdsville and
Bundaberg.   [1]

78 Explain why Bundaberg will experience solar noon before Birdsville each day.   [1]

79 On the map in your answer booklet, draw the 30° S latitude line.   [1]



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.

Base your answers to questions 36 through 38 on the weather map below, which shows a low-pressure 
system over the eastern United States. Letters A through D represent weather stations.

36 Which station model correctly represents the barometric pressure at station A?

37 Which weather instrument was used to measure wind speed at station D?
(1) barometer (3) psychrometer
(2) thermometer (4) anemometer

38 Surface winds within this low-pressure system most likely are flowing
(1) toward the center in a clockwise pattern
(2) toward the center in a counterclockwise pattern
(3) away from the center in a clockwise pattern
(4) away from the center in a counterclockwise pattern
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Base your answers to questions 82 through 85 on the information and weather map below. The weather map
shows the center of a low-pressure system. The symbol represents the dry line which separates cT and
mT air masses. Isobars are drawn at intervals of 4 millibars. Letter A indicates a weather station model.

82 The atmospheric conditions in eastern Nebraska are represented on the map by a 
station model labeled A. In your answer booklet, fill in the correct information for
each weather variable, based on station model A.   [1]

83 Compared to the temperature and humidity of the air on the east side of the dry line,
describe the temperature and humidity of the air on the west side.   [1]

84 Explain why the warm air is rising along the warm front.   [1]

85 In what compass direction will the center of this low-pressure system most likely
move if it follows a normal storm track?   [1]
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56 The weather map below shows a typical midlatitude low-pressure system centered in
Illinois.

a On the weather map provided in your answer booklet, indicate which boxed area has
the highest surface air temperatures by marking an X in one of the four boxes on the
map.    [1]

b On the weather map provided in your answer booklet, draw an arrow to predict the
normal storm track that this low-pressure center would be expected to follow.   [1]

L



Base your answers to questions 37 through 39 on the weather map below, which shows air temperature and
winds for a few locations in the eastern half of the United States. A large low-pressure system is shown on the map.
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37 Surface winds within this low-pressure system
generally flow
(1) clockwise and toward the center of the system
(2) clockwise and away from the center of the 

system
(3) counterclockwise and toward the center of the

system
(4) counterclockwise and away from the center of

the system

38 Which type of front extends eastward from the
low-pressure center?
(1) cold (3) occluded 
(2) warm (4) stationary

39 If the low-pressure center follows a typical storm
track, it will move toward the 
(1) southwest (3) northwest
(2) southeast (4) northeast



Base your answers to questions 12 through 14 on the weather map below, which shows a high-pressure 
center (H) and a low-pressure center (L), with two fronts extending from the low-pressure center.  Points X and
Y are locations on the map connected by a reference line.

12 Which type of front is located between Buffalo and Detroit?
(1) stationary (3) occluded 
(2) warm (4) cold

13 Which cross section best represents the fronts and air movements in the lower 
atmosphere along line XY?
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Base your answers to questions 39 through 42 on the weather map below. The map shows a low-pressure
system and some atmospheric conditions at weather stations A, B, and C. 

39 Which type of weather is usually associated with a cP air mass, as shown near 
weather station C?
(1) moist and cool (3) dry and cool
(2) moist and warm (4) dry and warm

40 Which cross section best represents the air masses, air movement, clouds, and precipi-
tation occurring behind and ahead of the warm front located between stations A and B?
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Part C

Answer all questions in this part.

Directions (66–85): Record your answers in the spaces provided in your answer booklet. Some questions
may require the use of the Earth Science Reference Tables.

Base your answers to questions 66 through 68 on the diagram below, which shows air masses, clouds, and
rain associated with two fronts that are influencing weather conditions in New York State. Letters A, B, and C
represent three air masses.  The arrows show the direction of air and front movements.

66 Identify the most likely geographic source region for air mass B.   [1]

67 Identify the type of front shown between air mass B and air mass C.   [1]

68 Identify one process that causes clouds to form in the air rising along the frontal 
surface between air mass A and air mass B.   [1]
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38 Which map shows the regions that are most likely experiencing the precipitation
associated with this weather system?
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14 Which map best shows the most probable areas of precipitation associated with these
weather systems?

15 Which graph best shows the general relationship between the altitude of the noontime Sun and the 
intensity of insolation received at a location?
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Base your answers to questions 54 through 56 on the data table below.  Six identical cylinders, A through F,
were filled with equal volumes of sorted spherical particles. The data table shows the particle diameters, in 
centimeters, and the amount of time, in seconds, for water to flow equal distances through each cylinder.

Data Table

54 Use the information in the data table to construct a line graph. On the grid in your
answer booklet, plot the data for the flow time for each of the particle sizes given in
the data table.  Connect the plotted data with a smooth, curved line.   [1]

55 Determine the flow time in a cylinder containing particles with a diameter of 
0.13 centimeter.   [1]

56 State one reason why the water flows faster through the cylinders containing larger
particles than through the cylinders containing smaller particles.   [1]

Base your answers to questions 57 through 59 on the cross section below, which shows two weather fronts
moving across New York State. Lines X and Y represent frontal boundaries. The large arrows show the 
general direction the air masses are moving. The smaller arrows show the general direction warm, moist air is
moving over the frontal boundaries.

57 Which type of front is represented by letter X?   [1]

58 Explain why the warm, moist air rises over the frontal boundaries.   [1]

59 Which type of front forms when front X catches and overtakes front Y?   [1]

Cylinder
Particle

Diameter
(cm)

Flow Time
(s)

A 0.07 51

B 0.08 39

C 0.10 25

D 0.14 13

E 0.16 10

F 0.18 8

cP mT cP

X
Y
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Base your answers to questions 12 through 14 on the weather map below, which shows a high-pressure 
center (H) and a low-pressure center (L), with two fronts extending from the low-pressure center.  Points X and
Y are locations on the map connected by a reference line.

12 Which type of front is located between Buffalo and Detroit?
(1) stationary (3) occluded 
(2) warm (4) cold

13 Which cross section best represents the fronts and air movements in the lower 
atmosphere along line XY?
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Base your answers to questions 36 through 38 on the weather map below and on your knowledge of Earth
science. The weather map shows a typical low-pressure system and associated weather fronts labeled A and B.
The L indicates the center of the low-pressure system. A few New York State cities are shown. Symbols cP and
mT represent different air masses. The wind direction at Utica and Rochester is shown on the station models.

36 Which front symbols are drawn correctly, based on the air masses shown?

37 If this weather system is following a normal storm track, the center of this low is most
likely moving toward which city?
(1) Buffalo (3) Utica
(2) Ithaca (4) Plattsburgh

P.S./E. Sci.–Jan. ’06 [10]

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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Base your answers to questions 40 through 43 on the weather map below, which shows a low-pressure
system over the central United States.  Isobars are labeled in millibars.  Points A, B, C, and D represent locations
on Earth’s surface.

40 The circulation of surface winds associated with this low-pressure system is
(1) clockwise and toward the center of the low
(2) clockwise and away from the center of the low
(3) counterclockwise and toward the center of the low
(4) counterclockwise and away from the center of the low

41 The air pressure at the center of this low is 
(1) 991 mb (3) 997 mb
(2) 994 mb (4) 1001 mb

42 Which location is most likely experiencing the fastest wind speed?
(1) A (3) C
(2) B (4) D
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26 On which weather map do the front symbols best represent the direction of movement of the cold front and
warm front associated with the low-pressure system shown on the map?
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Base your answers to questions 36 through 38 on the weather map below and on your knowledge of Earth
science. The weather map shows a typical low-pressure system and associated weather fronts labeled A and B.
The L indicates the center of the low-pressure system. A few New York State cities are shown. Symbols cP and
mT represent different air masses. The wind direction at Utica and Rochester is shown on the station models.

36 Which front symbols are drawn correctly, based on the air masses shown?

37 If this weather system is following a normal storm track, the center of this low is most
likely moving toward which city?
(1) Buffalo (3) Utica
(2) Ithaca (4) Plattsburgh

P.S./E. Sci.–Jan. ’06 [10]

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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Part B–2

Answer all questions in this part.

Directions (51–64): Record your answers in the spaces provided in your answer booklet. Some questions
may require the use of the Earth Science Reference Tables.

Base your answers to questions 51 through 53 on the weather map below.  The weather map shows a low-
pressure system in New York State during July.  The L represents the center of the low-pressure system.  Two
fronts extend from the center of the low.  Line XY on the map is a reference line.

51 The cross section in your answer booklet shows a side view of the area along line XY
on the map.  On lines 1 and 2 in the cross section, place the appropriate two-letter 
air-mass symbols to identify the most likely type of air mass at each of these locations.
[1]

52 The forecast for one city located on the map is given below:

“In the next hour, skies will become cloud covered.  Heavy rains are expected
with possible lightning and thunder.  Temperatures will become much cooler.”

State the name of the city for which this forecast was given.   [1]

53 Identify one action that people should take to protect themselves from lightning.   [1]
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X
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Binghamton
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12 Earth’s outer core and inner core are both
inferred to be
(1) liquid
(2) solid
(3) composed of a high percentage of iron
(4) under the same pressure

13 Surface winds on Earth are primarily caused by
differences in
(1) air density due to unequal heating of Earth’s

surface
(2) ocean wave heights during the tidal cycle
(3) rotational speeds of Earth’s surface at various

latitudes
(4) distances from the Sun during the year

14 Which nonfoliated rock forms only in a zone of
contact metamorphism?
(1) conglomerate (3) pegmatite
(2) hornfels (4) quartzite

15 During a dry summer, the flow of most large New
York State streams generally
(1) continues because some groundwater seeps

into the streams
(2) increases due to greater surface runoff 
(3) remains unchanged due to transpiration from

grasses, shrubs, and trees
(4) stops completely because no water runs off

into the streams

16 The density of Earth’s crust is
(1) less than the density of the outer core but

greater than the density of the mantle
(2) greater than the density of the outer core but

less than the density of the mantle
(3) less than the density of both the outer core

and the mantle
(4) greater than the density of both the outer

core and the mantle

11 The graph below shows changes in the atmosphere occurring above typical air-mass source regions A, B, C,
and D. Changes in air temperature and altitude are shown as the graphed lines. Changes in water-vapor 
content, in grams of vapor per kilogram of air, are shown as numbers on each graphed line.

Which list best identifies each air-mass source region?
(1) A — cT, B — cP, C — mP, D — mT (3) A — mP, B — mT, C — cT, D — cP
(2) A — cP, B — mP, C — mT, D — cT (4) A — mT, B — cT, C — cP, D — mP
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Base your answers to questions 75 through 79 on the passage and map below.  The map shows the average
yearly precipitation in New York State measured in inches.

Landscapes and Precipitation

Moisture from the Gulf of Mexico and the Atlantic Ocean is carried to New York
State by storm systems and air currents. Rain and snowfall amounts vary by region.
Heavy snow belts are located near Lake Erie and Lake Ontario as well as in the plateau
regions of eastern and northern New York State. Long Island and New York City 
usually experience lighter snowfalls. Snowfall amounts are converted to inches of water
to determine yearly precipitation.

75 Identify two bodies of water that are major sources of moisture for the precipitation
that occurs in New York State.   [1]

76 Identify the New York State landscape region that has the greatest average yearly
amount of precipitation.   [1]

77 Identify one process that occurs in rising air that produces clouds from water vapor.   [1]

78 On the map in your answer booklet, draw one arrow to show the path that air 
travels to produce heavy lake-effect snowfall in Oswego, New York.   [1]

79 Describe two actions that could be taken to prepare for a forecasted severe snow
event.   [1]
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20 The diagram below shows the relative positions of Earth and Mars in their orbits on a particular date 
during the winter of 2007.

Which diagram correctly shows the locations of Earth and Mars on the same date during the winter of
2008?

21 A cross section of a weather front is shown below.

Which symbol would be used to represent this front on a weather map?
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Base your answers to questions 51 and 52 on the weather map below, which shows the position of a low-
pressure system. The L is the center of the low. The shaded portion represents an area of precipitation. A 
weather station model for Albany, New York, is shown on the map.

51 What type of front extends eastward from the low-pressure center?    [1]

52 In your answer booklet, complete the weather data table for Albany, New York,
based on the station model shown on the map.    [2]

38
38

N

L

Albany

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.
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43 Which map shows the most likely path this low-pressure center will follow during the
next 12 hours?

Base your answers to questions 44 through 46 on the block diagrams of four rock outcrops, A, B, C, and D,
located within 15 kilometers of each other.  The rock layers have not been overturned.

44 When the rock layers at outcrops A, B, C, and D are correlated, which rock layer
would be determined to be the oldest?
(1) quartzite (3) gneiss
(2) marble (4) sandstone

45 Which stream velocity carried only clay particles to the depositional environment
where the shale formed?
(1) 0.02 cm/s (3) 10 cm/s
(2) 0.05 cm/s (4) 20 cm/s

46 By which process was the quartzite formed?
(1) deposition of clastic sediment (3) metamorphism of sandstone
(2) precipitation from seawater (4) cementation of shells

Outcrop A Outcrop C Outcrop DOutcrop B

Unconformity

Key

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

L L L L



24 In which map does the arrow show the general
direction that most low-pressure storm systems
move across New York State?

25 The apparent daily path of the Sun changes with
the seasons because
(1) Earth’s axis is tilted
(2) Earth’s distance from the Sun changes
(3) the Sun revolves
(4) the Sun rotates

26 In general, the probability of flooding decreases
when there is an increase in the amount of
(1) precipitation (3) runoff
(2) infiltration (4) snow melt

27 Which object orbits Earth in both the Earth-
centered (geocentric) and Sun-centered (helio-
centric) models of our solar system?
(1) the Moon (3) the Sun
(2) Venus (4) Polaris

28 Predictable changes in the direction of swing of
a Foucault pendulum provide evidence that
(1) Earth is tilted on its axis
(2) Earth rotates on its axis
(3) Earth’s orbit is slightly elliptical
(4) Earth’s magnetic poles reverse over time

29 Compared to felsic igneous rocks, mafic igneous
rocks contain greater amounts of 
(1) white quartz (3) pink feldspar
(2) aluminum (4) iron

30 What is the age of the most abundant surface
bedrock in the Finger Lakes region of New York
State?
(1) Cambrian (3) Pennsylvanian 
(2) Devonian (4) Permian

31 What are the two most abundant elements by
mass found in Earth’s crust?
(1) aluminum and iron
(2) sodium and chlorine
(3) calcium and carbon
(4) oxygen and silicon

( 1 ) ( 3 )

( 2 ) ( 4 )

P.S. E./Sci.–Aug. ’01 [6]

23 The diagram below is a portion of a geologic time line. Letters A through D represent the time intervals
between the labeled events, as estimated by some scientists.
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Base your answers to questions 84 and 85 on the map and passage below. The map shows isolines of average
yearly rainfall, in centimeters, for the Congo River region of Africa.

The climate of the Congo River region is mainly influenced by air from two source
regions. One air-mass source region is over the Benguela Current along the west coast
of Africa. This air mass moves at low altitudes toward the Congo River region. 
A second air-mass source region is located over the South Equatorial Current along the
east coast of Africa. This air mass moves at higher altitudes over the Congo River
region.

84 According to the map, what is a possible average yearly rainfall amount received on
the equator (0°) at 20° E?   [1]

85 Explain why air masses that form over the South Equatorial Current move at 
higher altitudes than air masses that form over the Benguela Current.   [1]
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13 Which weather-station model shows an air pres-
sure of 993.4 millibars?

14 An Earth science student observed the following
weather conditions in Albany, New York, for 
2 days: The first day was warm and humid with
southerly winds. The second day, the tempera-
ture was 15 degrees cooler, the relative humidity
had decreased, and wind direction was north-
west. Which type of air mass most likely had
moved into the area on the second day?
(1) continental tropical (3) maritime tropical
(2) continental polar (4) maritime polar

15 A sample of wood found in an ancient tomb con-
tains 25% of its original carbon-14. The age of
this wood sample is approximately
(1) 2,800 years (3) 11,400 years
(2) 5,700 years (4) 17,100 years

16 Which set of conditions would produce the most
runoff of precipitation?
(1) gentle slope and permeable surface
(2) gentle slope and impermeable surface
(3) steep slope and permeable surface
(4) steep slope and impermeable surface

17 Which map view best shows the movement of
surface air around a low-pressure system in the
Northern Hemisphere?

18 The surface bedrock of a region of eastern New
York State is shale. Which statement best explains
why the soil that covers the shale in this region
contains abundant garnet and gneiss pebbles? 
(1) Volcanic lava flowed over the shale bedrock.
(2) A meteor impact scattered garnet and gneiss

pebbles over the area.
(3) The soil consists of rock materials transported

to this region by agents of erosion.
(4) The soil formed from the chemical and physi-

cal weathering of shale.
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( 2 )

( 3 )

( 4 )
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12 The flowchart below shows part of Earth’s water cycle. The question marks indicate a part of the flowchart
that has been deliberately left blank.

Which process should be shown in place of the question marks to best complete the
flowchart?
(1) condensation (3) evaporation
(2) deposition (4) infiltration

Precipitation Runoff Ocean Water vapor???
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12 The flowchart below shows part of Earth’s water cycle. The question marks indicate a part of the flowchart
that has been deliberately left blank.

Which process should be shown in place of the question marks to best complete the
flowchart?
(1) condensation (3) evaporation
(2) deposition (4) infiltration

Precipitation Runoff Ocean Water vapor???
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York State is shale. Which statement best explains
why the soil that covers the shale in this region
contains abundant garnet and gneiss pebbles? 
(1) Volcanic lava flowed over the shale bedrock.
(2) A meteor impact scattered garnet and gneiss

pebbles over the area.
(3) The soil consists of rock materials transported

to this region by agents of erosion.
(4) The soil formed from the chemical and physi-

cal weathering of shale.
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12 The flowchart below shows part of Earth’s water cycle. The question marks indicate a part of the flowchart
that has been deliberately left blank.

Which process should be shown in place of the question marks to best complete the
flowchart?
(1) condensation (3) evaporation
(2) deposition (4) infiltration

Precipitation Runoff Ocean Water vapor???



13 Which weather-station model shows an air pres-
sure of 993.4 millibars?

14 An Earth science student observed the following
weather conditions in Albany, New York, for 
2 days: The first day was warm and humid with
southerly winds. The second day, the tempera-
ture was 15 degrees cooler, the relative humidity
had decreased, and wind direction was north-
west. Which type of air mass most likely had
moved into the area on the second day?
(1) continental tropical (3) maritime tropical
(2) continental polar (4) maritime polar

15 A sample of wood found in an ancient tomb con-
tains 25% of its original carbon-14. The age of
this wood sample is approximately
(1) 2,800 years (3) 11,400 years
(2) 5,700 years (4) 17,100 years

16 Which set of conditions would produce the most
runoff of precipitation?
(1) gentle slope and permeable surface
(2) gentle slope and impermeable surface
(3) steep slope and permeable surface
(4) steep slope and impermeable surface

17 Which map view best shows the movement of
surface air around a low-pressure system in the
Northern Hemisphere?

18 The surface bedrock of a region of eastern New
York State is shale. Which statement best explains
why the soil that covers the shale in this region
contains abundant garnet and gneiss pebbles? 
(1) Volcanic lava flowed over the shale bedrock.
(2) A meteor impact scattered garnet and gneiss

pebbles over the area.
(3) The soil consists of rock materials transported

to this region by agents of erosion.
(4) The soil formed from the chemical and physi-

cal weathering of shale.
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12 The flowchart below shows part of Earth’s water cycle. The question marks indicate a part of the flowchart
that has been deliberately left blank.

Which process should be shown in place of the question marks to best complete the
flowchart?
(1) condensation (3) evaporation
(2) deposition (4) infiltration
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Base your answers to questions 61 through 63 on the block diagrams below, which show three types of
streams with equal volumes.   

61 Explain how the differences between the type 1 and type 3 stream channels indicate
that the average velocities of the streams are different.   [1]

62 Explain why the outside of the curve of a meandering channel experiences more
erosion than the inside of the curve.   [1]

63 Explain how the cobbles and pebbles that were transported by these streams
became smooth and rounded in shape.   [1]

Base your answers to questions 64 and 65 on the station model below, which shows the weather conditions
at Rochester, New York, at 4 p.m. on a particular day in June. 

64 What was the actual barometric pressure, according to the station model, to the
nearest tenth of a millibar?   [1]

65 The winds shown by this station model were blowing from which compass direction
and at what wind speed?   [1]
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29 Which station model shows the correct form for indicating a northwest wind at 25 knots and an air pressure
of 1023.7 mb?

30 The data table below shows the mass and volume of three samples of the same mineral.  [The density
column is provided for student use.]

Data Table

Which graph best represents the relationship between the density and the volume of
these mineral samples?

( 1 ) ( 3 )

De
ns

ity

Volume

De
ns

ity

Volume

( 2 ) ( 4 )

De
ns

ity

Volume

De
ns

ity

Volume

Sample Mass (g) Volume (cm3) Density (g/cm3)
A 50 25
B 100 50
C 150 75

237

237

( 4 )

1023.7

( 3 )( 2 )( 1 )

1023.7



P.S./E. Sci.–June ’07 [7] [OVER]

29 Which station model shows the correct form for indicating a northwest wind at 25 knots and an air pressure
of 1023.7 mb?

30 The data table below shows the mass and volume of three samples of the same mineral.  [The density
column is provided for student use.]

Data Table

Which graph best represents the relationship between the density and the volume of
these mineral samples?

( 1 ) ( 3 )

De
ns

ity

Volume

De
ns

ity

Volume

( 2 ) ( 4 )

De
ns

ity

Volume

De
ns

ity

Volume

Sample Mass (g) Volume (cm3) Density (g/cm3)
A 50 25
B 100 50
C 150 75

237

237

( 4 )

1023.7

( 3 )( 2 )( 1 )

1023.7



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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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.

Base your answers to questions 36 through 38 on the weather map below, which shows a low-pressure 
system over the eastern United States. Letters A through D represent weather stations.

36 Which station model correctly represents the barometric pressure at station A?

37 Which weather instrument was used to measure wind speed at station D?
(1) barometer (3) psychrometer
(2) thermometer (4) anemometer

38 Surface winds within this low-pressure system most likely are flowing
(1) toward the center in a clockwise pattern
(2) toward the center in a counterclockwise pattern
(3) away from the center in a clockwise pattern
(4) away from the center in a counterclockwise pattern
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Answer all questions in this part.
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system over the eastern United States. Letters A through D represent weather stations.
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49 Which rock type is the oldest? 50 Which feature is represented by the symbol
along the edges of the dike and sills?

(1) contact metamorphic rock 
(2) an unconformity
(3) a glacial moraine
(4) index fossils

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

P.S. E./Sci.–Aug. ’01 [15] [OVER]

Base your answers to questions 49 and 50 on the geologic cross section below. Overturning has not occurred.
The dike and sills shown in the cross section are igneous intrusions.

Sill

Sill

Dike

51 The graph below shows the concentration (per-
centage) of copper at various depths in the
bedrock at a mine in Arizona. 

Between which depths should the bedrock be
mined in order to obtain rock with the highest
percentage of copper?
(1) 100–130 ft (3) 330–360 ft
(2) 230–260 ft (4) 650–680 ft

52 The station model below shows the weather
conditions at Massena, New York, at 9 a.m. on a
particular day in June.

What was the barometric pressure at Massena 
3 hours earlier on that day?
(1) 997.1 mb (3) 1003.3 mb
(2) 999.7 mb (4) 1009.1 mb
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6 Compared to the other planets in our solar 
system, Jupiter, Saturn, and Neptune have
(1) shorter periods of rotation
(2) shorter periods of revolution
(3) greater eccentricities
(4) greater densities

7 Air pressure is usually highest when the air is
(1) cool and humid (3) warm and humid
(2) cool and dry (4) warm and dry

8 Weather data is normally recorded at positions 
A, B, C, and D on the weather station model
shown below.

At which position should the measurements from
a rain gauge be recorded?
(1) A (3) C
(2) B (4) D

9 Heat energy from the lower latitudes is 
transferred to colder Earth regions by planetary
wind circulation mainly through the process of
(1) conduction (3) convection
(2) radiation (4) reflection

10 The Coriolis effect is a result of Earth’s
(1) tilted axis (3) revolution
(2) orbital shape (4) rotation

11 For weeks after a series of major volcanic eruptions,
Earth’s surface air temperatures are often
(1) warmer because ash and dust decrease

atmospheric transparency
(2) warmer because ash and dust increase 

atmospheric transparency
(3) cooler because ash and dust decrease 

atmospheric transparency
(4) cooler because ash and dust increase 

atmospheric transparency

12 The table below shows how the radioactive decay
of potassium-40 can be used to determine the age
of a rock.

How old is a sample of granite that contains 
8 grams of radioactive potassium-40 and 56 grams
of its nonradioactive decay products?
(1) 1.3 ! 109 years old (3) 3.9 ! 109 years old
(2) 2.6 ! 109 years old (4) 5.2 ! 109 years old

13 Which gas became part of Earth’s atmosphere
mainly as a result of the evolution of life-forms?
(1) oxygen (3) helium
(2) nitrogen (4) hydrogen

14 Devonian-age fossils found in New York State
bedrock, such as Manticoceras and Mucrospirifer,
provide evidence that parts of New York State
were once
(1) under a shallow sea containing tropical waters
(2) higher in elevation and eroded extensively by

glaciers
(3) covered by extensive lava flows
(4) impacted by comets and asteroids

15 Which two types of organisms both survived the
mass extinction that occurred at the end of the
Permian Period?
(1) trilobites and nautiloids
(2) corals and vascular plants
(3) placoderm fish and graptolites
(4) gastropods and eurypterids

Ratio of Radioactive
Potassium-40 to
Nonradioactive
Decay Products

Age of Rock
(years)

1:0 0

1:1 1.3 ! 109

1:3 2.6 ! 109

1:7 3.9 ! 109

1:15 5.2 ! 109

1:31 6.5 ! 109C

D

A B



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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16 Which graph correctly represents the three most abundant elements, by mass, in Earth’s crust?
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17 The photograph below shows actual crystal sizes in
a light-colored igneous rock that contains several
minerals, including potassium feldspar, quartz, and
biotite mica.

The rock should be identified as
(1) granite (3) basalt
(2) gabbro (4) rhyolite

18 Which weather station model shows the highest
relative humidity?
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( 4 )
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(Shown to actual size)
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17 The photograph below shows actual crystal sizes in
a light-colored igneous rock that contains several
minerals, including potassium feldspar, quartz, and
biotite mica.

The rock should be identified as
(1) granite (3) basalt
(2) gabbro (4) rhyolite

18 Which weather station model shows the highest
relative humidity?
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17 The photograph below shows actual crystal sizes in
a light-colored igneous rock that contains several
minerals, including potassium feldspar, quartz, and
biotite mica.

The rock should be identified as
(1) granite (3) basalt
(2) gabbro (4) rhyolite

18 Which weather station model shows the highest
relative humidity?
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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
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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 One factor responsible for the strength of 
gravitational attraction between a planet and the
Sun is the
(1) degree of tilt of the planet’s axis 
(2) distance between the planet and the Sun
(3) planet’s period of rotation
(4) amount of insolation given off by the Sun

2 Which planet is located approximately ten times
farther from the Sun than Earth is from the Sun?
(1) Mars (3) Saturn
(2) Jupiter (4) Uranus

3 Large craters found on Earth support the 
hypothesis that impact events have caused
(1) a decrease in the number of earthquakes and

an increase in sea level
(2) an increase in solar radiation and a decrease

in Earth radiation
(3) the red shift of light from distant stars and the

blue shift of light from nearby stars
(4) mass extinctions of life-forms and global 

climate changes

4 What is the inferred age of our solar system, in
millions of years? 
(1) 544 (3) 4600
(2) 1300 (4) 10,000

5 The water table usually rises when there is
(1) a decrease in the amount of infiltration  
(2) a decrease in the amount of surface area 

covered by vegetation   
(3) an increase in the amount of precipitation
(4) an increase in the slope of the land  

6 What causes the Coriolis effect?
(1) Earth’s tilt on its axis
(2) the spin of Earth on its axis
(3) the orbital motion of the Moon around Earth
(4) the orbital motion of Earth around the Sun

7 What is the relative humidity when the dry-bulb
temperature is 16°C and the wet-bulb tempera-
ture is 14°C?
(1) 90% (3) 14%
(2) 80% (4) 13%

8 Which weather instrument is used to measure
wind speed?
(1) anemometer (3) psychrometer
(2) wind vane (4) thermometer

9 A weather station model is shown below.

What is the barometric pressure indicated by this 
station model?
(1) 0.029 mb (3) 1002.9 mb
(2) 902.9 mb (4) 1029.0 mb

10 The upward movement of air in the atmosphere
generally causes the temperature of that air to
(1) decrease and become closer to the dewpoint
(2) decrease and become farther from the 

dewpoint
(3) increase and become closer to the dewpoint 
(4) increase and become farther from the dewpoint

029
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11 The diagrams below show apparent changes in the positions of the stars in the Big Dipper that have
occurred in the past 200,000 years. The directions of individual star movements as seen from Earth are
shown by the arrows.

Which diagram best represents how the Big Dipper will appear when viewed from
Earth in 200,000 years?

12 On which station model would the present weather symbol *most likely be found?
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occurred in the past 200,000 years. The directions of individual star movements as seen from Earth are
shown by the arrows.

Which diagram best represents how the Big Dipper will appear when viewed from
Earth in 200,000 years?

12 On which station model would the present weather symbol *most likely be found?
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Base your answers to questions 69 through 72 on the four weather station models, A, B, C, and D, below.

69 In your answer booklet, list the letters of the four station models, in order, from the
station with the highest air-pressure reading to the station with the lowest
air-pressure reading.   [1]

70 Convert the air temperature at station A into degrees Celsius.   [1]

71 What evidence indicates that station C has the highest relative humidity?   [1]

72 On station model D in your answer booklet, draw the proper symbol to indicate a 
25-knot wind coming from the west.   [1]

Base your answers to questions 73 through 75 on the map in your answer booklet, which shows the inferred
position of Earth’s landmasses at a particular time in Earth’s history.  The Taconic Mountains are shown near a
subduction zone where they formed after the coast of Laurentia collided with a volcanic island arc, closing the
western part of the Iapetus Ocean.

73 On the map in your answer booklet, place an X to show the approximate location of
the remaining part of the Iapetus Ocean.   [1]

74 On the map in your answer booklet, draw an arrow on the Laurentia landmass to
show its direction of movement relative to the subduction zone.   [1]

75 Identify the geologic time period represented by the map.   [1]

A

82

62

012

B

56

49

999

C

78

75

978

D

32

24

002
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Base your answers to questions 69 through 72 on the four weather station models, A, B, C, and D, below.

69 In your answer booklet, list the letters of the four station models, in order, from the
station with the highest air-pressure reading to the station with the lowest
air-pressure reading.   [1]

70 Convert the air temperature at station A into degrees Celsius.   [1]

71 What evidence indicates that station C has the highest relative humidity?   [1]

72 On station model D in your answer booklet, draw the proper symbol to indicate a 
25-knot wind coming from the west.   [1]

Base your answers to questions 73 through 75 on the map in your answer booklet, which shows the inferred
position of Earth’s landmasses at a particular time in Earth’s history.  The Taconic Mountains are shown near a
subduction zone where they formed after the coast of Laurentia collided with a volcanic island arc, closing the
western part of the Iapetus Ocean.

73 On the map in your answer booklet, place an X to show the approximate location of
the remaining part of the Iapetus Ocean.   [1]

74 On the map in your answer booklet, draw an arrow on the Laurentia landmass to
show its direction of movement relative to the subduction zone.   [1]

75 Identify the geologic time period represented by the map.   [1]
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Base your answers to questions 69 through 72 on the four weather station models, A, B, C, and D, below.

69 In your answer booklet, list the letters of the four station models, in order, from the
station with the highest air-pressure reading to the station with the lowest
air-pressure reading.   [1]

70 Convert the air temperature at station A into degrees Celsius.   [1]

71 What evidence indicates that station C has the highest relative humidity?   [1]

72 On station model D in your answer booklet, draw the proper symbol to indicate a 
25-knot wind coming from the west.   [1]

Base your answers to questions 73 through 75 on the map in your answer booklet, which shows the inferred
position of Earth’s landmasses at a particular time in Earth’s history.  The Taconic Mountains are shown near a
subduction zone where they formed after the coast of Laurentia collided with a volcanic island arc, closing the
western part of the Iapetus Ocean.

73 On the map in your answer booklet, place an X to show the approximate location of
the remaining part of the Iapetus Ocean.   [1]

74 On the map in your answer booklet, draw an arrow on the Laurentia landmass to
show its direction of movement relative to the subduction zone.   [1]

75 Identify the geologic time period represented by the map.   [1]
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Base your answers to questions 69 through 72 on the four weather station models, A, B, C, and D, below.

69 In your answer booklet, list the letters of the four station models, in order, from the
station with the highest air-pressure reading to the station with the lowest
air-pressure reading.   [1]

70 Convert the air temperature at station A into degrees Celsius.   [1]

71 What evidence indicates that station C has the highest relative humidity?   [1]

72 On station model D in your answer booklet, draw the proper symbol to indicate a 
25-knot wind coming from the west.   [1]

Base your answers to questions 73 through 75 on the map in your answer booklet, which shows the inferred
position of Earth’s landmasses at a particular time in Earth’s history.  The Taconic Mountains are shown near a
subduction zone where they formed after the coast of Laurentia collided with a volcanic island arc, closing the
western part of the Iapetus Ocean.

73 On the map in your answer booklet, place an X to show the approximate location of
the remaining part of the Iapetus Ocean.   [1]

74 On the map in your answer booklet, draw an arrow on the Laurentia landmass to
show its direction of movement relative to the subduction zone.   [1]

75 Identify the geologic time period represented by the map.   [1]
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Base your answers to questions 48 through 50 on the station models below, which show various weather
conditions recorded at the same time on the same day at four different cities.

48 Which wind speed was recorded at Detroit?
(1) 15 knots (3) 35 knots
(2) 25 knots (4) 45 knots

49 Which city had the lowest relative humidity?
(1) Chicago (3) Buffalo
(2) Detroit (4) Utica

50 Which weather symbol best represents the type of precipitation that was most likely
occurring in Utica?

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

Buffalo, New YorkDetroit, MichiganChicago, Illinois Utica, New York

67

65

03456

41

081 61

52

052 75

67

028
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Base your answers to questions 70 through 73 on the atmospheric cross section below, which represents a 
winter storm system. Zones A, B, C, and D are located on a west to east line at approximately 43° N latitude
across New York State. This cross section shows how solid and liquid forms of precipitation depend on the air
temperature above Earth’s surface. The storm is moving from west to east.

70 Explain why sleet is occurring in Zone B.    [1]

71 At the time of the events represented by the cross section, Syracuse, New York, is
experiencing the following weather conditions: 

The temperature, dewpoint, and wind direction are shown on the weather station
model in your answer booklet. Using proper format, add the information shown in
the table to the model provided in your answer booklet. [2]

72 As the storm moves eastward, the type of precipitation received in Syracuse changes.
State the type of precipitation that will immediately follow freezing rain.    [1]

73 Describe the general air movement and temperature change that caused the clouds
associated with this storm to form.    [2]

Zone A Zone B Zone C Zone D
A

lti
tu

de
Earth’s surface

Clouds

West East

(Not drawn to scale)

Syracuse

Air temperature below 0oC

Air temperature above 0oC

Key

Snow

Sleet

Freezing rain

Rain
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Cloud cover 100%

Wind speed 15 knots

Present weather Freezing rain

Precipitation 1.23 inches past 6 hours

Visibility 1 mile
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Base your answers to questions 58 and 59 on the table below, which shows weather data recorded at Albany,
New York.

Data Table

58 Complete the station model in your answer booklet, using the proper format to 
accurately represent these six weather conditions.   [1]

59 State one reason why rain was unlikely at the time the data was collected. Support
your answer by using the data.   [1]

Base your answers to questions 60 and 61 on the passage below.

Average temperatures on Earth are primarily the result of the total amount 
of insolation absorbed by Earth’s surface and atmosphere compared to the amount of
long-wave energy radiated back into space. Scientists believe that the addition of
greenhouse gases into Earth’s atmosphere gradually increases global temperatures.

60 Identify one major greenhouse gas that contributes to global warming.   [1]

61 Explain how increasing the amount of greenhouse gases in Earth’s atmosphere
increases global temperatures.   [1]

Base your answers to questions 62 and 63 on the diagram below, which shows Earth’s orbit and the orbit of
a comet within our solar system.

62 Explain how this comet’s orbit illustrates the heliocentric model of our solar system. [1]

63 Explain why the time required for one revolution of the comet is more than the time
required for one revolution of Earth.   [1]

Earth

Sun

Comet

(Not drawn to scale)

Location Temperature
(°F)

Dewpoint
(°F)

Cloud Cover
(%)

Pressure
(mb)

Wind
Direction

Wind Speed
(knots)

Albany 58 36 25 1017.0 from the west 20



57 Tectonic plate boundaries may be classified as divergent, convergent, or transform. For
each location listed in the data table in your answer booklet, place an X in the proper col-
umn to indicate the type of plate boundary at that location.    [2]

58 The following weather data was collected at Boonville, New York.

Air temperature 65°F
Dewpoint 64°F
Visibility  2 miles
Present weather drizzle
Wind direction from the west
Wind speed       5 knots
Amount of cloud cover 100%
Barometric pressure      996.2 millibars

On the station model provided in your answer booklet, using the proper format,
record:
• the amount of cloud cover   [1]
• the barometric pressure      [1]
• the symbol for the present weather     [1]
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Base your answers to questions 48 through 50 on the station models below, which show various weather
conditions recorded at the same time on the same day at four different cities.

48 Which wind speed was recorded at Detroit?
(1) 15 knots (3) 35 knots
(2) 25 knots (4) 45 knots

49 Which city had the lowest relative humidity?
(1) Chicago (3) Buffalo
(2) Detroit (4) Utica

50 Which weather symbol best represents the type of precipitation that was most likely
occurring in Utica?

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

Buffalo, New YorkDetroit, MichiganChicago, Illinois Utica, New York
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41

081 61

52

052 75

67

028
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Base your answers to questions 48 through 50 on the station models below, which show various weather
conditions recorded at the same time on the same day at four different cities.

48 Which wind speed was recorded at Detroit?
(1) 15 knots (3) 35 knots
(2) 25 knots (4) 45 knots

49 Which city had the lowest relative humidity?
(1) Chicago (3) Buffalo
(2) Detroit (4) Utica

50 Which weather symbol best represents the type of precipitation that was most likely
occurring in Utica?

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

Buffalo, New YorkDetroit, MichiganChicago, Illinois Utica, New York

67
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Base your answers to questions 54 through 56 on the information on the four station models shown below.
The weather data were collected at Niagara Falls, Syracuse, Utica, and New York City at the same time.

54 What was the air pressure in Niagara Falls?   [1]

55 Explain how the weather conditions shown on the station models suggest that Utica
had the greatest chance of precipitation.   [1]

56 New York City was experiencing a wind blowing from the south at 10 knots with hazy
conditions limiting visibility to 3

4 of a mile.  On the station model for New York City
in your answer booklet, place, in the proper location and format, the
information below.   [2]
• wind direction
• wind speed
• present weather 
• visibility
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Base your answers to questions 54 through 56 on the information on the four station models shown below.
The weather data were collected at Niagara Falls, Syracuse, Utica, and New York City at the same time.

54 What was the air pressure in Niagara Falls?   [1]

55 Explain how the weather conditions shown on the station models suggest that Utica
had the greatest chance of precipitation.   [1]

56 New York City was experiencing a wind blowing from the south at 10 knots with hazy
conditions limiting visibility to 3

4 of a mile.  On the station model for New York City
in your answer booklet, place, in the proper location and format, the
information below.   [2]
• wind direction
• wind speed
• present weather 
• visibility
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Base your answers to questions 54 through 56 on the information on the four station models shown below.
The weather data were collected at Niagara Falls, Syracuse, Utica, and New York City at the same time.

54 What was the air pressure in Niagara Falls?   [1]

55 Explain how the weather conditions shown on the station models suggest that Utica
had the greatest chance of precipitation.   [1]

56 New York City was experiencing a wind blowing from the south at 10 knots with hazy
conditions limiting visibility to 3

4 of a mile.  On the station model for New York City
in your answer booklet, place, in the proper location and format, the
information below.   [2]
• wind direction
• wind speed
• present weather 
• visibility
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51 Describe the relationship between the altitude of the top of a thunderstorm cloud
and the probability that hail will be produced by that cloud.   [1]

52 Into which atmospheric temperature zone (layer) above New York State would the
top of a thunderstorm cloud extend to have a 100% probability of hail?   [1]

53 State the average number of days per year that Syracuse, New York, will experience
hail.   [1]

54 The table below shows weather conditions recorded in Syracuse, New York, at the
time of a severe hailstorm.

On the weather map station model in your answer booklet, use the correct symbols and
proper format to indicate the six weather conditions shown in the table.   [2]

55 State one way that humans could protect themselves from harm if a severe hail
warning is issued for their locality.  [1]

Base your answers to questions 56 through 59 on the geologic time line shown in your answer booklet.
Letters a through g on the time line indicate specific reference points in geologic time.

56 Place an X on the geologic time line in your answer booklet, so that the center of the
X shows the time that the coral index fossil Lichenaria shown below existed on
Earth.   [1]

57 Letter a indicates a specific time during which geologic period?   [1]

58 Identify the mountain building event (orogeny) that was occurring in eastern North
America at the time represented by letter g.   [1]

59 Identify one letter that indicates a time for which there is no rock record in New
York State.   [1]

Wind direction

Present weather

Visibility

Wind speed

hail

 mile

20 knots

from the northwest

Amount of cloud cover

990.0 millibars

100%

Barometric pressure

1
4



Base your answers to questions 48 through 50 on the station models below, which show various weather
conditions recorded at the same time on the same day at four different cities.

48 Which wind speed was recorded at Detroit?
(1) 15 knots (3) 35 knots
(2) 25 knots (4) 45 knots

49 Which city had the lowest relative humidity?
(1) Chicago (3) Buffalo
(2) Detroit (4) Utica

50 Which weather symbol best represents the type of precipitation that was most likely
occurring in Utica?

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

Buffalo, New YorkDetroit, MichiganChicago, Illinois Utica, New York
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Base your answers to questions 54 through 56 on the information on the four station models shown below.
The weather data were collected at Niagara Falls, Syracuse, Utica, and New York City at the same time.

54 What was the air pressure in Niagara Falls?   [1]

55 Explain how the weather conditions shown on the station models suggest that Utica
had the greatest chance of precipitation.   [1]

56 New York City was experiencing a wind blowing from the south at 10 knots with hazy
conditions limiting visibility to 3

4 of a mile.  On the station model for New York City
in your answer booklet, place, in the proper location and format, the
information below.   [2]
• wind direction
• wind speed
• present weather 
• visibility
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51 The atmospheric conditions at a given location are represented by the weather 
station model below. 

On the lines provided in your answer booklet, fill in the correct information for each
variable listed, based on this weather station model.   [2]

Base your answers to questions 52 through 54 on the diagram provided in your answer booklet, which 
represents the Sun’s rays striking Earth at a position in its orbit around the Sun.

52 On the diagram provided in your answer booklet, neatly and accurately shade the
area of Earth that is in darkness.    [1]

53 On the diagram provided in your answer booklet, draw the line of latitude that is
receiving the Sun’s direct perpendicular rays on this date.    [1]

54 What month of the year is represented by the diagram?     [1]

55 The diagram provided in your answer booklet shows the Sun, the Moon, and Earth
in line with one another in space. On the diagram, draw two dots (•) on the surface
of Earth to indicate the locations where the highest ocean tides are most likely
occurring.    [1]

56 Using the “Luminosity and Temperature of Stars” graph in the Earth Science
Reference Tables, list the five stars below in order of decreasing relative luminosity,
with letter a being the brightest.    [1] 

Aldebaran, Betelgeuse, Polaris, Sirius, the Sun

09646

45

–6

.15

1
4  •
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Part B–2

Answer all questions in this part.

Directions (51–64): Record your answers in the spaces provided in your answer booklet. Some questions
may require the use of the Earth Science Reference Tables.



20 The diagram below shows the relative positions of Earth and Mars in their orbits on a particular date 
during the winter of 2007.

Which diagram correctly shows the locations of Earth and Mars on the same date during the winter of
2008?

21 A cross section of a weather front is shown below.

Which symbol would be used to represent this front on a weather map?

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

cP mT
Direction of
movement

Sun

( 1 )

EarthMars
Sun

( 2 )

Earth
Mars

Sun

( 3 )

Sun

( 4 )

Earth Mars
Mars

Earth

(Not drawn to scale)

SunEarthMars
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Part B–1

Answer all questions in this part.

Directions (36–51): For each statement or question, write on the 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.

Base your answers to questions 36 through 38 on
the weather map below. Points A, B, C, and D are
locations on Earth’s surface.

36 The isolines on the map represent values of air

(1) density (3) pressure
(2) humidity (4) temperature

37 The strongest winds are closest to location

(1) A (3) C
(2) B (4) D

38 Which type of front extends southward from the
center of the low?

(1) occluded (3) warm
(2) stationary (4) cold

Base your answers to questions 39 and 40 on
Moh’s mineral hardness scale and the chart below
showing the approximate hardness of some common
objects..

39 Which statement is best supported by this scale?

(1) A fingernail will scratch calcite, but not
quartz.

(2) A fingernail will scratch quartz, but not cal-
cite.

(3) A piece of glass can be scratched by quartz,
but not by calcite.

(4) A piece of glass can be scratched by calcite,
but not by quartz.

40 The hardness of these minerals is most closely
related to the

(1) mineral’s color
(2) mineral’s abundance in nature
(3) amount of iron the mineral contains
(4) internal arrangement of the mineral’s atoms

Low
High
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101

6
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20
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16
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1008
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1000 99
6

1024

D

A
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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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Average Number of Thunderstorms Each Year

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)



Part C

Answer all questions in this part.

Directions (66–85):  Record your answers in the spaces provided in your answer booklet.  Some questions
may require the use of the Earth Science Reference Tables.

Base your answers to questions 66 through 69 on the map below, which shows a portion of the United States
where 148 tornadoes occurred during a 24-hour period in April 1974. The paths of the tornadoes are shown.

66 Explain why all the tornadoes moved toward the northeast.   [1]

67 Describe the air movement most likely found within these tornadoes.   [1]

68 A school receives a tornado warning.  Describe one emergency action that a teacher
and the students in a classroom should immediately take to protect themselves from
injury.   [1]

69 Most of these tornadoes occurred with thunderstorms along cold fronts. Identify the
water cycle process that forms clouds along cold fronts.   [1]

New York
Michigan

Wisconsin

Illinois

Indiana

Kentucky

Tennessee

M
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Georgia N
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tornado
path
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Base your answers to questions 39 through 42 on the weather map below. The map shows a low-pressure
system and some atmospheric conditions at weather stations A, B, and C. 

39 Which type of weather is usually associated with a cP air mass, as shown near 
weather station C?
(1) moist and cool (3) dry and cool
(2) moist and warm (4) dry and warm

40 Which cross section best represents the air masses, air movement, clouds, and precipi-
tation occurring behind and ahead of the warm front located between stations A and B?

Cool
air

Warm
air

Warm
air

Cool
air

( 2 ) ( 4  )

BA BA
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20 The diagram below shows the relative positions of Earth and Mars in their orbits on a particular date 
during the winter of 2007.

Which diagram correctly shows the locations of Earth and Mars on the same date during the winter of
2008?

21 A cross section of a weather front is shown below.

Which symbol would be used to represent this front on a weather map?

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

cP mT
Direction of
movement

Sun

( 1 )

EarthMars
Sun

( 2 )

Earth
Mars

Sun

( 3 )

Sun

( 4 )

Earth Mars
Mars

Earth

(Not drawn to scale)

SunEarthMars
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20 Which weather map symbol represents air masses
that normally form just south of the United States
over the Caribbean Sea?
(1) cP (3) mP
(2) cT (4) mT

21 An earthquake’s magnitude can be determined
by
(1) analyzing the seismic waves recorded by a

seismograph
(2) calculating the depth of the earthquake 

faulting
(3) calculating the time the earthquake occurred
(4) comparing the speed of P-waves and S-waves

22 A seismic station is recording the seismic waves
produced by an earthquake that occurred 
4200 kilometers away.  Approximately how long
after the arrival of the first P-wave will the first 
S-wave arrive?
(1) 1 min 05 sec (3) 7 min 20 sec
(2) 5 min 50 sec (4) 13 min 10 sec

23 The diagram below shows a section of a meander
in a stream.  The arrows show the direction of
stream flow.

The streambank on the outside of this meander is
steeper than the streambank on the inside of this
meander because the water on the outside of this
meander is moving
(1) slower, causing deposition
(2) faster, causing deposition
(3) slower, causing erosion
(4) faster, causing erosion

24 Which agent of erosion is mainly responsible for
the formation of the depressions occupied by
both the kettle lakes and finger lakes found in
New York State?
(1) wind (3) streams
(2) waves (4) glaciers

25 The map below shows the boundary between two
air masses.  The arrows show the direction in
which the boundary is moving. 

Which weather map uses the correct weather
front symbol to illustrate this information?

26 If a low-pressure system follows a typical storm
track across New York State, it will move toward
the
(1) southeast (3) northeast
(2) southwest (4) northwest

mT

cP

( 4 )

mT

cP

( 2 )
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( 3 )

mT

cP
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