
8 The diagram below represents a swinging
Foucault pendulum.

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

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

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

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

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

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

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

Air-Pressure Readings

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

Day City A
Air Pressure (mb)

City B
Air Pressure (mb)

1 1004.0 1004.0

2 1000.1 1002.9

3 1000.2 1011.1

4 1010.4 1012.3

Earth
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(Not drawn to scale)
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Ring of pegs
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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 diagram below, which represents the position of the
Sun with respect to Earth’s surface at solar noon on certain dates. The latitudes of six locations on the same line
of longitude are shown. The observer is located at 42° N in New York State. The date for the Sun at position A
has been deliberately left blank.

0°
Equator

90° S 23.5° S 23.5° N 42° N 90° N

48°

A

March 21

June 21

P.S./E. Sci.–Aug. ’02 [8]

36 At which New York State location could the
observer be located?
(1) Plattsburgh (3) New York City
(2) Mount Marcy (4) Slide Mountain

37 When the Sun is at position A, which latitude
receives the most direct rays of the Sun?
(1) Tropic of Cancer (23.5° N)
(2) Tropic of Capricorn (23.5° S)
(3) Equator (0°)
(4) Antarctic Circle (66.5° S)

38 When the Sun is at the March 21 position, New
York State will usually have
(1) longer days than nights
(2) 12 hours of daylight and 12 hours of darkness
(3) the lowest annual altitude of the Sun at solar

noon
(4) the highest annual altitude of the Sun at solar

noon



Base your answers to questions 55 through 57 on the weather station model provided in your answer booklet.

55 On the weather station model provided in your answer booklet, draw the proper
symbols to indicate a wind of 25 knots blowing from the southeast.    [1]

56 What is the actual air pressure shown by this weather station model?    [1]

57 a What specific type of precipitation is occurring at this weather station?     [1]
b State one additional weather condition shown by the station model. Explain how

this weather condition provides evidence of high relative humidity.    [1]

51 State the general relationship between a planet’s distance from the Sun and the time
a planet takes to complete one orbit around the Sun.     [1] 

Base your answers to questions 52 through 54 on the diagram below, which shows the altitude of the Sun at
solar noon on certain dates. The positions of the Sun, labeled A, B, and C, were measured by an observer at 
42° north latitude. The date when the Sun was observed at position A has been deliberately left blank.

52 Which season begins in New York State when the noontime Sun is observed at 
position A?    [1]

53 Position B represents the Sun’s position at solar noon on March 21. On what other
date of the year would the noontime Sun be observed at position B?     [1]

54 What is the total change in altitude that occurs as the noontime Sun appears to move
from position A to position C?    [1]

A

B

(June 21)

(March 21)

71
.5

°

48
°

24
.5

°

C

Observer
Horizon
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Part B–2

Answer all questions in this part.

Directions (51–63): Record your answers in the spaces provided in your answer booklet. Some questions
may require the use of the Earth Science Reference Tables.
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30 Which graph best shows the inferred density of Earth’s interior as depth increases from the upper mantle
to the lower mantle?
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31 The Catskills landscape region is classified as a
plateau primarily because the region has
(1) V-shaped valleys
(2) jagged hilltops
(3) horizontal bedrock structure
(4) folded metamorphic rock

32 London, England, is located at approximately 
51° 30' north latitude and 0° longitude. Elmira,
New York, is located at approximately 42° 10' north
latitude and 76° 54' west longitude.  What is one
reason why London has a warmer average winter
temperature than Elmira?
(1) London is located closer to the equator.
(2) London is located at a higher elevation.
(3) London’s climate is modified by the North

Atlantic Ocean Current.
(4) London’s climate is modified by its longer

duration of insolation. 

33 In which diagram is the observer experiencing
the greatest intensity of insolation?
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30 Which graph best shows the inferred density of Earth’s interior as depth increases from the upper mantle
to the lower mantle?

D
en

si
ty

 (
g/

cm
3 )

7

6

5

4

3

Upper
mantle

Lower
mantle

Depth Below Surface

( 1 )

D
en

si
ty

 (
g/

cm
3 )

7

6

5

4

3

Upper
mantle

Lower
mantle

Depth Below Surface

( 3 )

D
en

si
ty

 (
g/

cm
3 )

7

6

5

4

3

Upper
mantle

Lower
mantle

Depth Below Surface

( 2 )

D
en

si
ty

 (
g/

cm
3 )

7

6

5

4

3

Upper
mantle

Lower
mantle

Depth Below Surface

( 4 )

31 The Catskills landscape region is classified as a
plateau primarily because the region has
(1) V-shaped valleys
(2) jagged hilltops
(3) horizontal bedrock structure
(4) folded metamorphic rock

32 London, England, is located at approximately 
51° 30' north latitude and 0° longitude. Elmira,
New York, is located at approximately 42° 10' north
latitude and 76° 54' west longitude.  What is one
reason why London has a warmer average winter
temperature than Elmira?
(1) London is located closer to the equator.
(2) London is located at a higher elevation.
(3) London’s climate is modified by the North

Atlantic Ocean Current.
(4) London’s climate is modified by its longer

duration of insolation. 

33 In which diagram is the observer experiencing
the greatest intensity of insolation?
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30 Which graph best shows the inferred density of Earth’s interior as depth increases from the upper mantle
to the lower mantle?
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31 The Catskills landscape region is classified as a
plateau primarily because the region has
(1) V-shaped valleys
(2) jagged hilltops
(3) horizontal bedrock structure
(4) folded metamorphic rock

32 London, England, is located at approximately 
51° 30' north latitude and 0° longitude. Elmira,
New York, is located at approximately 42° 10' north
latitude and 76° 54' west longitude.  What is one
reason why London has a warmer average winter
temperature than Elmira?
(1) London is located closer to the equator.
(2) London is located at a higher elevation.
(3) London’s climate is modified by the North

Atlantic Ocean Current.
(4) London’s climate is modified by its longer

duration of insolation. 

33 In which diagram is the observer experiencing
the greatest intensity of insolation?
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30 Which graph best shows the inferred density of Earth’s interior as depth increases from the upper mantle
to the lower mantle?
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31 The Catskills landscape region is classified as a
plateau primarily because the region has
(1) V-shaped valleys
(2) jagged hilltops
(3) horizontal bedrock structure
(4) folded metamorphic rock

32 London, England, is located at approximately 
51° 30' north latitude and 0° longitude. Elmira,
New York, is located at approximately 42° 10' north
latitude and 76° 54' west longitude.  What is one
reason why London has a warmer average winter
temperature than Elmira?
(1) London is located closer to the equator.
(2) London is located at a higher elevation.
(3) London’s climate is modified by the North

Atlantic Ocean Current.
(4) London’s climate is modified by its longer

duration of insolation. 

33 In which diagram is the observer experiencing
the greatest intensity of insolation?
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Base your answers to questions 63 through 65 on the experiment description and diagram below.

A student was interested in how the angle of insolation affects absorption of 
radiation. The student took three black metal plates, each containing a built-in 
thermometer, and placed them at the same distance from three identical lamps. The
plates were tilted so that the light from the lamps created three different angles of 
incidence with the center of the plates, as shown in the diagram. The starting tempera-
tures of the plates were recorded. The lamps were turned on for 10 minutes. Then the
final temperatures were recorded.

63 Explain why the metal plate at a 90° angle of incidence had a final temperature higher than the other two
plates.   [1]

64 How would the final temperatures of the three metal plates be different if the experiment was repeated
using white metal plates? Explain why the white plates would have these final temperatures.   [1]

65 The metal plate at a 90° angle of incidence represents a location on Earth at solar noon on March 21. What
is the latitude of this location?   [1]

P.S./E. Sci.–Jan. ’12 [21] [OVER]
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20 The diagram below shows a classroom demon-
stration. Two identical flashlights were placed in
the positions shown and they illuminated areas of
varying size, A and B, on a classroom globe.
Thermometers were then placed at the center of
each illuminated area to measure the rate of tem-
perature increase. Readings were taken over a
period of 30 minutes.

Students most likely observed that the tempera-
ture of area A increased at a
(1) slower rate than the temperature of area B

because area A received rays that were less
concentrated

(2) slower rate than the temperature of area B
because area A received rays that were more
slanted

(3) faster rate than the temperature of area B
because area A received rays that were more
perpendicular to the surface

(4) faster rate than the temperature of area B
because area A received rays with less total
energy

21 The photograph below shows a broken piece of
the mineral calcite.

The calcite breaks in smooth, flat surfaces
because calcite
(1) is very dense
(2) is very soft
(3) contains certain impurities
(4) has a regular arrangement of atoms

22 Most inferences about the characteristics of
Earth’s mantle and core are based on 
(1) the behavior of seismic waves in Earth’s 

interior
(2) well drillings from Earth’s mantle and core
(3) chemical changes in exposed and weathered

metamorphic rocks
(4) comparisons between Moon rocks and Earth

rocks 

23 What is the minimum rate of flow at which a
stream of water can maintain the transportation
of pebbles 1.0 centimeter in diameter?
(1) 50 cm/sec (3) 150 cm/sec
(2) 100 cm/sec (4) 200 cm/sec

24 Which activity demonstrates chemical weathering?
(1) freezing of water in the cracks of a sandstone

sidewalk
(2) abrasion of a streambed by tumbling rocks
(3) grinding of talc into a powder
(4) dissolving of limestone by acid rain

25 Unsorted, angular, rough-surfaced cobbles and
boulders are found at the base of a cliff. What most
likely transported these cobbles and boulders?
(1) running water (3) gravity
(2) wind (4) ocean currents

26 The seismogram below shows P-wave and S-wave
arrival times at a seismic station following an
earthquake.

The distance from this seismic station to the epi-
center of the earthquake is approximately
(1) 1,600 km (3) 4,400 km
(2) 3,200 km (4) 5,600 km

Arrival of
P-waves

Arrival of
S-waves

0 minutes 6 minutes 12 minutes

Globe

Flashlight

Flashlight
Area A

Area B



Base your answers to questions 48 through 50 on the diagram below, which shows the tilt of Earth on its axis
in relation to the Sun on one particular day. Points A through E are locations on Earth’s surface. Point D is 
located in New York State. The dashed line represents Earth’s axis.

Sun's
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Equator

Earth

D
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48 Which diagram best represents the angle of the Sun’s rays received at location C at noon on this day?

30° 70°

50° 90°

( 1 ) ( 3 )

( 2 ) ( 4 )

49 What is the latitude of location A?

(1) 0° (3) 63 ° S

(2) 23 ° N (4) 90° N

50 On this day, which location has the greatest
number of hours of daylight?
(1) E (3) C
(2) B (4) D1

2

1
2



Base your answers to questions 48 through 50 on the diagram below, which shows the tilt of Earth on its axis
in relation to the Sun on one particular day. Points A through E are locations on Earth’s surface. Point D is 
located in New York State. The dashed line represents Earth’s axis.
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48 Which diagram best represents the angle of the Sun’s rays received at location C at noon on this day?
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49 What is the latitude of location A?
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number of hours of daylight?
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Base your answers to questions 48 through 50 on the diagram below, which shows the tilt of Earth on its axis
in relation to the Sun on one particular day. Points A through E are locations on Earth’s surface. Point D is 
located in New York State. The dashed line represents Earth’s axis.
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48 Which diagram best represents the angle of the Sun’s rays received at location C at noon on this day?
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49 What is the latitude of location A?
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Base your answers to questions 48 through 50 on the diagram below, which shows the tilt of Earth on its axis
in relation to the Sun on one particular day. Points A through E are locations on Earth’s surface. Point D is 
located in New York State. The dashed line represents Earth’s axis.
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48 Which diagram best represents the angle of the Sun’s rays received at location C at noon on this day?

30° 70°

50° 90°

( 1 ) ( 3 )

( 2 ) ( 4 )

49 What is the latitude of location A?

(1) 0° (3) 63 ° S

(2) 23 ° N (4) 90° N

50 On this day, which location has the greatest
number of hours of daylight?
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Base your answers to questions 66 and 67 on the data table below, which lists the apparent diameter of the
Sun, measured in minutes and seconds of a degree, as it appears to an observer in New York State. (Apparent
diameter is how large an object appears to an observer.)

Apparent Diameter of the Sun During the Year

66 On the grid provided in your answer booklet, graph the data shown on the table by
marking with a dot the apparent diameter of the Sun for each date listed and con-
necting the dots with a smooth, curved line.   [2]

67 Explain why the apparent diameter of the Sun changes throughout the year as Earth
revolves around the Sun.   [1]

P.S./E. Sci.–June ’05 [18]

Part C

Answer all questions in this part.

Directions (66–83): Record your answers in the spaces provided in your answer booklet. Some questions
may require the use of the Earth Science Reference Tables.

Date Apparent Diameter
( ' = minutes  '' = seconds)

January 1 32'32''

February 10 32'25''

March 20 32'07''

April 20 31'50''

May 30 31'33''

June 30 31'28''

August 10 31'34''

September 20 31'51''

November 10 32'18''

December 30 32'32''



Base your answers to questions 49 and 50 on the graph below, which shows the duration of daylight hours
throughout the year for five cities located in the Northern Hemisphere. 

49 Which city experiences the greatest variation in daylight hours during one year?
(1) Caracas (3) New Orleans
(2) Mexico City (4) Edmonton

50 What is the primary reason each city’s duration of daylight hours changes throughout
the year?
(1) Earth’s axis is tilted 23.5° to the plane of its orbit.
(2) Earth’s rotation rate is 15° per day.
(3) The cities are located at different longitudes.
(4) The cities are located at different elevations. 
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8 Letters A, B, C, D, and X on the map below represent locations on Earth. The map shows the latitude-
longitude grid. 

Solar time is based on the position of the Sun. If the solar time is 1 p.m. at 
location X, at which location is the solar time 5 p.m.?
(1) A (3) C
(2) B (4) D

9 The table below shows the duration of insolation (hours of daylight) measured by four observers, W, X, Y,
and Z, at four different Earth latitudes on both March 21 and June 21. There were clear skies at all four 
latitudes on both days.

Which observer was located at the Equator?
(1) W (3) Y
(2) X (4) Z

Africa

South
America

North
America

Europe

Australia

Asia

C

D
B

XA

180° 120°120°90° 90° 60° 30° 0° 30° 60° E150° 150°

80° N
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30°

P.S./E. Sci.–Aug. ’03 [3] [OVER]

Observer Duration of Insolation
March 21

Duration of Insolation
June 21

W 12 hr 0 hr

X 12 hr 12 hr

Y 12 hr 18 hr

Z 12 hr 24 hr



Base your answers to questions 44 through 46 on the world map below. The shaded portion of the map
indicates areas of night, and the unshaded portion indicates areas of daylight on a certain day of the year. Dashed
latitude lines represent the Arctic Circle (66.5° N) and the Antarctic Circle (66.5° S). Point A is a location on
Earth’s surface.

44 Which diagram shows the position of Earth relative to the Sun’s rays on this day?

45 Approximately how many hours of daylight would occur at position A on this day?
(1) 6 (3) 12 
(2) 9 (4) 15 

46 On this day, the duration of daylight from the equator to the Arctic Circle
(1) decreases, only (3) decreases, then increases
(2) increases, only (4) increases, then decreases
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Base your answers to questions 74 through 77 on the diagrams below. Diagram 1 shows Earth’s location in
its orbit on the first day of each of the four seasons, labeled A through D. Diagram 2 shows a north polar view
of Earth on March 21.  Point E represents a location on Earth’s surface. Longitude lines are shown at 15° 
intervals. 
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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 2010 Edition Reference Tables for Physical Setting/Earth Science.

Base your answers to questions 51 through 53 on the diagram below, which represents a north polar view of
Earth on a specific day of the year.  Solar times at selected longitude lines are shown.  Letter A represents a
location on Earth’s surface.

51 How many degrees apart are the longitude lines shown in the diagram?   [1]

52 State the altitude of Polaris as seen by an observer at the North Pole.   [1]

53 How many hours of daylight would an observer at location A experience on this day?   [1]
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Base your answers to questions 74 through 77 on the diagrams below. Diagram 1 shows Earth’s location in
its orbit on the first day of each of the four seasons, labeled A through D. Diagram 2 shows a north polar view
of Earth on March 21.  Point E represents a location on Earth’s surface. Longitude lines are shown at 15° 
intervals. 
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8 Earth is farthest from the Sun during the Northern
Hemisphere’s summer, and Earth is closest to the
Sun during the Northern Hemisphere’s winter.
During which season in the Northern Hemisphere
is Earth’s orbital velocity greatest?
(1) winter (3) summer
(2) spring (4) fall

9 The diagram below represents the direction of
Earth’s rotation as it appears from above the North
Pole. Point X is a location on Earth’s surface.

The time at point X is closest to
(1) 9 a.m. (3) 9 p.m.
(2) 12 noon (4) 12 midnight

10 As a ship crosses the Prime Meridian, an observer
on the ship measures the altitude of Polaris at 60°.
What is the ship’s location?
(1) 60° south latitude and 0° longitude
(2) 60° north latitude and 0° longitude
(3) 0° latitude and 60° east longitude
(4) 0° latitude and 60° west longitude

11 Which part of the Sun’s electromagnetic spec-
trum has the longest wavelength? 
(1) radio wave radiation
(2) infrared radiation
(3) visible light radiation
(4) x-ray radiation

12 Which weather change is most likely indicated by
rapidly falling air pressure?
(1) Humidity is decreasing.
(2) Temperature is decreasing.
(3) Skies are clearing.
(4) A storm is approaching.

13 Which diagram correctly shows how surface
winds are deflected (curved) in the Northern and
Southern Hemispheres due to Earth’s rotation?

14 The diagram below shows points A, B, C, and D
on a meandering stream.

At which point does the greatest stream erosion
occur?
(1) A (3) C
(2) B (4) D
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Original direction of wind
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13 If the base of a cloud is located at an altitude of 
2 kilometers and the top of the cloud is located at
an altitude of 8 kilometers, this cloud is located in
the
(1) troposphere, only
(2) stratosphere, only
(3) troposphere and stratosphere
(4) stratosphere and mesosphere

14 On a day with no wind, the air temperature outside
a house is 10°C. The air temperature inside the
house is 18°C. Which diagram best represents the
air circulation pattern that is most likely to occur
when a window of the house is first opened?

15 Most of the Gulf Stream Ocean Current is 
(1) warm water that flows southwestward
(2) warm water that flows northeastward
(3) cool water that flows southwestward
(4) cool water that flows northeastward 

16 Which event is the best example of erosion?
(1) breaking apart of shale as a result of water

freezing in a crack
(2) dissolving of rock particles on a limestone

gravestone by acid rain
(3) rolling of a pebble along the bottom of a

stream
(4) crumbling of bedrock in one area to form soil

17 Which graph best shows the relationship between
the concentration of carbon dioxide in Earth’s
atmosphere and the amount of infrared radiation
absorbed by the atmosphere?

18 The diagram below represents the direction of
Earth’s rotation as it appears from above the North
Pole. Point X is a location on Earth’s surface.

The time at point X is closest to
(1) 6 a.m. (3) 6 p.m.
(2) 12 noon (4) 12 midnight

19 Snowfall is rare at the South Pole because the air
over the South Pole is usually
(1) rising and moist (3) sinking and moist
(2) rising and dry    (4) sinking and dry
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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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Base your answers to questions 36 and 37 on the diagram below, which shows the Moon, Earth, and the
Sun’s rays as viewed from space.  Letter A indicates a certain position of the Moon in its orbit.

36 Which diagram correctly shows the direction of Earth’s rotation and revolution?

Key
Rotation
Revolution

Light rays
from Sun

Earth

( 3 )

North Pole
Light rays
from Sun

Earth

( 1 )

North Pole

( 4 )

Light rays
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Earth

North Pole

( 2 )

Light rays
from Sun

Earth

North Pole

A

Moon's orbit

(Not drawn to scale)

Moon

Light rays
from Sun

Earth

North Pole

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 39 and 40 on the map below, which shows the latitude and longitude of five
observers, A, B, C, D, and E, on Earth.

Equator

10° N

10° S

70° W80° W90° W

B C

A

ED

39 What is the altitude of Polaris (the North Star)
above the northern horizon for observer A?
(1) 0° (3) 80°
(2) 10° (4) 90°

40 Which two observers would be experiencing the
same apparent solar time?
(1) A and C (3) B and E
(2) B and C (4) D and E

Base your answers to questions 41 through 43 on the diagram below, which shows a model of the apparent
path and position of the Sun in relation to an observer at four different locations, A, B, C, and D, on Earth’s sur-
face on the dates indicated. The zenith (z) and the actual position of the Sun in the model at the time of the
observation are shown. [The zenith is the point directly over the observer.]

Location A
March 21

Location B
September 23

Location C
June 21

Location D
March 21

z z z
Sun’s

apparent
path

Sun’s
actual

position

ObserverS N

Sun’s
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Sun’s
apparent
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Sun’s
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Sun’s
apparent

path

Sun’s
actual

position

ObserverS N

z

41 According to the Sun’s actual position shown in
the diagrams, the most intense insolation is being
received by the observer at location
(1) A (3) C
(2) B (4) D

42 Where on Earth’s surface is the observer at loca-
tion C located? 
(1) at the Equator
(2) at the South Pole
(3) at the North Pole
(4) in Oswego, New York

43 From sunrise to sunset at location B, the length
of the observer’s shadow will
(1) increase, only
(2) decrease, only
(3) increase, then decrease
(4) decrease, then increase



Base your answers to questions 44 through 46 on the world map below. The shaded portion of the map
indicates areas of night, and the unshaded portion indicates areas of daylight on a certain day of the year. Dashed
latitude lines represent the Arctic Circle (66.5° N) and the Antarctic Circle (66.5° S). Point A is a location on
Earth’s surface.

44 Which diagram shows the position of Earth relative to the Sun’s rays on this day?

45 Approximately how many hours of daylight would occur at position A on this day?
(1) 6 (3) 12 
(2) 9 (4) 15 

46 On this day, the duration of daylight from the equator to the Arctic Circle
(1) decreases, only (3) decreases, then increases
(2) increases, only (4) increases, then decreases
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1 Which statement correctly compares the size,
composition, and density of Neptune to Earth?
(1) Neptune is smaller, more gaseous, and less dense.
(2) Neptune is larger, more gaseous, and less dense.
(3) Neptune is smaller, more solid, and more dense.
(4) Neptune is larger, more solid, and more dense.

2 A person in New York State worked outdoors in
sunlight for several hours on a day in July. Which
type of clothing should the person have worn to
absorb the least electromagnetic radiation?
(1) dark colored with a rough surface
(2) dark colored with a smooth surface
(3) light colored with a rough surface
(4) light colored with a smooth surface

3 The diagram below shows an observer on Earth
measuring the altitude of Polaris.

What is the latitude of this observer?
(1) 43° N (3) 47° N
(2) 43° S (4) 47° S

4 The diagram below represents Earth at a specific
position in its orbit as viewed from space. The
shaded area represents nighttime.

Which Earth latitude receives the greatest inten-
sity of insolation when Earth is at the position
shown in the diagram?

(1) 0° (3) 66 ° N

(2) 23 ° N (4) 90° N

5 Surface ocean currents curve to the right in the
Northern Hemisphere because
(1) the Moon spins on its axis
(2) the Moon travels in an orbit around Earth
(3) Earth spins on its axis
(4) Earth travels in an orbit around the Sun

6 Which star color indicates the hottest star surface
temperature?
(1) blue (3) yellow
(2) white (4) red

7 What is the dewpoint temperature when the dry-
bulb temperature is 12°C and the wet-bulb 
temperature is 4°C?
(1) –9°C (3) 8°C
(2) 19°C (4) 4°C

1
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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. 



8 The diagram below represents a swinging
Foucault pendulum.

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

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

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

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

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

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

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

Air-Pressure Readings

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

Day City A
Air Pressure (mb)

City B
Air Pressure (mb)

1 1004.0 1004.0

2 1000.1 1002.9

3 1000.2 1011.1

4 1010.4 1012.3

Earth

Sun

D

B
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C

(Not drawn to scale)
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Part A

Answer all questions in this part.

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

1 The diagram below shows a heavy mass moving
back and forth in a straight-line direction. The
apparent direction of movement changes over time.

This device provides evidence that
(1) Earth rotates
(2) Earth’s axis is tilted
(3) Earth revolves
(4) Earth has a magnetic pole

2 Compared to the terrestrial planets, the Jovian
planets have
(1) smaller diameters
(2) greater average densities
(3) slower rates of rotation
(4) longer periods of revolution

3 Which two factors cause the perpendicular rays
of the Sun to move between 23.5° N and 23.5° S?
(1) tilt of Earth’s axis and Earth’s revolution
(2) tilt of Earth’s axis and Earth’s rotation
(3) eccentricity of Earth’s orbit and Earth’s 

revolution
(4) eccentricity of Earth’s orbit and Earth’s 

rotation

4 Which two stars are most similar in luminosity?
(1) Betelgeuse and Barnard’s Star
(2) Procyon B and Proxima Centauri
(3) Polaris and the Sun
(4) Alpha Centauri and Sirius

5 The map below shows the location of Chicxulub
Crater created 65.5 million years ago by an 
asteroid impact.

This impact event occurred at the same time as the
(1) extinction of the dinosaurs
(2) initial opening of the Atlantic Ocean
(3) formation of the Catskill Delta
(4) evolution of the first mammals

6 Where has the process of nuclear fusion been
occurring for over four billion years?
(1) in Earth’s inner core
(2) on the surface of the Moon
(3) at lithospheric plate boundaries
(4) in the Sun’s interior

7 From Utica, New York, Polaris is observed at an
altitude of approximately
(1) 43° (3) 75°
(2) 47° (4) 90°

North America

South
America

Atlantic
Ocean

Pacific
Ocean

Chicxulub Crater
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Part A

Answer all questions in this part.

Directions (1–35):  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.

1 Why do the planets in our solar system have a 
layered internal structure?
(1) All planets cooled rapidly after they formed.
(2) The Sun exerts a gravitational force on the

planets.
(3) Each planet is composed of materials of 

different densities.
(4) Cosmic dust settled in layers on the planets’

surfaces.

2 The diagram below shows a large pendulum in
motion over an 8-hour period.

What is the main reason the pendulum appears to
change its direction of swing over time?
(1) tilt of Earth on its axis
(2) rotation of Earth on its axis
(3) revolution of Earth in its orbit
(4) speed of Earth in its orbit

3 On which day of the year does the Sun reach the
greatest altitude at solar noon in New York City?
(1) June 21 (3) August 21
(2) July 21 (4) September 21

4 Cosmic background radiation provides direct 
evidence for the origin of
(1) the universe
(2) our solar system
(3) Earth’s ozone layer
(4) Earth’s earliest atmosphere

5 Planetary winds and ocean currents are deflected
to the right in the Northern Hemisphere and to
the left in the Southern Hemisphere due to
(1) seasonal changes (3) the Doppler effect
(2) plate tectonics (4) the Coriolis effect

6 What is the approximate altitude of Polaris at
Syracuse, New York?
(1) 43° (3) 76°
(2) 47° (4) 90°

7 Most rocks that form from fragmental rock 
particles are classified as
(1) extrusive igneous
(2) intrusive igneous
(3) clastic sedimentary
(4) chemical sedimentary

8 Which group of organisms has the shortest record
of life on Earth?
(1) eurypterids (3) birds
(2) graptolites (4) placoderm fish

9 What is inferred to be the main source of the free
oxygen that first entered Earth’s atmosphere?
(1) meteorite impacts releasing oxygen
(2) oxygen-producing organisms
(3) melting of glacial ice into hydrogen and 

oxygen
(4) radioactive decay of rocks containing oxygen
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P.S./E. Sci.–Jan ’07 [2]

Part A

Answer all questions in this part.

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

1 Which object in our solar system has the greatest
density?
(1) Jupiter (3) the Moon
(2) Earth (4) the Sun

2 Which sequence of Moon phases could be
observed from Earth during a 2-week period?

3 What is the main reason that the gravitational
attraction between Earth and the Moon changes
each day?
(1) Earth’s axis is tilted at 23.5°.
(2) Earth’s rotational speed varies with the 

seasons.
(3) The Moon has an elliptical orbit.
(4) The Moon has a spherical shape.

4 The diagram below shows the equipment used to
demonstrate a Foucault pendulum.

In the demonstration, a student swings the
weight hanging in the pail and then spins the
stool.  The stool represents
(1) the revolving Earth
(2) the rotating Earth
(3) the Coriolis effect
(4) convection currents

5 If Earth’s axis were tilted less than 23.5°, which
seasonal average temperature change would
occur in New York State?
(1) Spring and fall would be cooler.
(2) Spring and fall would be warmer.
(3) Winter would be cooler.
(4) Summer would be cooler.

Stick

Pail

Weight

Stool

( 1 )

( 2 )

( 3 )

( 4 )

Key

Full Moon phase

New Moon phase



9 The diagram below represents a Foucault pendu-
lum swinging freely for 8 hours.

The Foucault pendulum appears to gradually
change its direction of swing due to Earth’s
(1) orbit around the Sun (3) tilted axis
(2) curved surface (4) spin on its axis

10 The diagram below shows the noontime shadows
cast by a student and a tree.

If the time is solar noon and the student is located
in New York State, in what direction is the stu-
dent facing?
(1) north (3) east
(2) south (4) west

11 The diagram below represents the Moon in its
orbit, as viewed from above Earth’s North Pole.
Position 1 represents a specific location of the
Moon in its orbit.

Which phase of the Moon will be seen from
Earth when the Moon is at position 1?

12 During nighttime cooling, most of the energy
radiated by Earth’s oceans into space is 
(1) ultraviolet rays (3) visible light rays
(2) gamma rays (4) infrared rays

13 Landscapes with horizontal bedrock structure,
steep slopes, and high elevations are classified as
(1) plateau regions (3) lowland regions
(2) plain regions (4) mountain regions
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36 The table below shows gravitational data for a planet traveling in an elliptical orbit around a star. The table
shows the relative gravitational force between the star and this planet at eight positions in the orbit (letters
A through H). Higher numbers indicate stronger gravitational attraction.

Which diagram best represents the positions of the planet in its orbit that would pro-
duce the gravitational forces shown in the data table?

Star Star
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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. 

Planet’s Position in the Orbit A B C D E F G H

Relative Gravitational Force
Between Star and Planet 52 42 25 12 10 12 25 42



1 Which graph best represents the force of gravity between Earth and the Sun during one revolution of Earth
around the Sun?
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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. 

2 Which celestial feature is largest in actual size? 
(1) the Moon (3) the Sun
(2) Jupiter (4) the Milky Way 

3 The best evidence that Earth rotates is provided
by the
(1) location of mid-oceanic ridge volcanoes and

the distribution of index fossils 
(2) movement of Foucault pendulums and the

Coriolis effect on air movement
(3) pattern of changing seasons and the depth of

meteor impacts 
(4) rate of uranium-238 decay and changes in

atmospheric composition 

4 How do Jupiter’s density and period of rotation
compare to Earth’s?
(1) Jupiter is less dense and has a longer period

of rotation.
(2) Jupiter is less dense and has a shorter period

of rotation. 
(3) Jupiter is more dense and has a longer period

of rotation.
(4) Jupiter is more dense and has a shorter period

of rotation.



1 The apparent rising and setting of the Sun, as
viewed from Earth, is caused by
(1) Earth’s rotation
(2) Earth’s revolution
(3) the Sun’s rotation
(4) the Sun’s revolution

2 In which direction on the horizon does the Sun
appear to rise on July 4 in New York State?
(1) due north (3) north of due east
(2) due south (4) south of due east

3 Which graph best represents the change in gravi-
tational attraction between the Sun and a comet
as the distance between them increases?

4 The best evidence that Earth spins on its axis is
provided by
(1) variations in atmospheric density
(2) apparent shifts in the swing of a Foucault

pendulum
(3) changes in the position of sunspots on the Sun
(4) eclipses of the Moon

5 A major belt of asteroids is located between Mars
and Jupiter. What is the approximate average dis-
tance between the Sun and this major asteroid belt?
(1) 110 million kilometers
(2) 220 million kilometers
(3) 390 million kilometers
(4) 850 million kilometers

6 A cycle of Moon phases can be seen from Earth
because the 
(1) Moon’s distance from Earth changes at a pre-

dictable rate 
(2) Moon’s axis is tilted
(3) Moon spins on its axis
(4) Moon revolves around Earth

7 Which diagram represents the approximate alti-
tude of Polaris as seen by an observer located in
Syracuse, New York?

8 Compared to Earth’s crust, Earth’s core is
believed to be
(1) less dense, cooler, and composed of more iron
(2) less dense, hotter, and composed of less iron
(3) more dense, hotter, and composed of more iron
(4) more dense, cooler, and composed of less iron
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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. 



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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26 Which pie graph correctly shows the percentage of elements by volume in Earth’s troposphere?

27 The symbols below represent star masses and distances.

Which diagram shows two stars that have the greatest gravitational force between
them?

( 1 ) ( 3 )
 d 2d

( 2 )
 2d

( 4 )
 d

d

represents a star with a mass the same as the Sun’s mass
represents a star with a mass greater than the Sun’s mass

represents a certain distance between star centers
2d represents twice the distance between star centers
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72 List, from oldest to youngest, the four types of sediment shown above the bedrock in
the cross section.   [1]

73 Explain why the till layer is composed of unsorted sediment.   [1]

74 How does the shape of the sand dune at location B provide evidence that the
prevailing winds that formed this dune were blowing from the southwest?   [1]

Base your answers to questions 75 through 77 on the data table below.  A student recorded the hours of
daylight and the altitude of the Sun at noon on the twenty-first day of every month for one year in Buffalo, New
York.  

Data Table

75 On the graph in your answer booklet, draw a line to represent the general relation-
ship between the altitude of the Sun at noon and the number of hours of daylight
throughout the year at Buffalo.   [1]

76 The sky model diagram in your answer booklet shows the apparent path of the Sun
on March 21 for an observer in Buffalo, New York.  Draw a line to represent the
apparent path of the Sun from sunrise to sunset at Buffalo on May 21.  Be sure your
path indicates the correct altitude of the noon Sun and begins and ends at the correct
positions on the horizon.   [2]

77 On the same sky model diagram in your answer booklet, place an asterisk (!) at the
apparent position of the North Star as seen from Buffalo.   [1]

Date
Hours of

Daylight

Altitude of the

Sun at Noon (°)

January 21 9.5 32.3

February 21 10.8 40.1

March 21 12.0 47.3

April 21 13.7 55.1

May 21 14.8 62.5

June 21 15.3 70.4

July 21 14.8 63.3

August 21 13.7 55.5

September 21 12.1 47.7

October 21 10.8 39.9

November 21 9.5 32.1

December 21 9.0 24.4



Base your answers to questions 54 through 57 on the data table below.  The data table shows the latitude of
several cities in the Northern Hemisphere and the duration of daylight on a particular day.

Data Table

54 On the grid in your answer booklet, plot with an X the duration of daylight for each
city shown in the data table.  Connect your Xs with a smooth, curved line.   [1]

55 Based on the data table, state the relationship between latitude and the duration of
daylight.   [1]

56 Use your graph to determine the latitude at which the Sun sets 7 hours after it 
rises.   [1]

57 The data were recorded for the first day of a certain season in the Northern
Hemisphere.  State the name of this season.   [1]

City Latitude
(°N)

Duration of
Daylight (hr)

Panama City,
Panama 9 11.6

Mexico City,
Mexico 19 11.0

Tampa,
Florida 28 10.4

Memphis,
Tennessee 35 9.8

Winnipeg,
Canada 50 8.1

Churchill,
Canada 59 6.3

Fairbanks,
Alaska 65 3.7
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9 An air mass classified as cT usually forms over
which type of Earth surface?
(1) cool water (3) warm water
(2) cool land (4) warm land

10 What is the dewpoint when the dry-bulb 
temperature is 24°C and the wet-bulb 
temperature is 21°C?
(1) 16°C (3) 20°C
(2) 18°C (4) 21°C

11 During which process does water gain the most
heat energy?
(1) condensation (3) evaporation
(2) freezing (4) melting

12 The graph below shows the general relationship
between latitude and the duration of insolation
on a particular day of the year.

Which date is represented by the graph?
(1) March 21 (3) September 21
(2) June 21 (4) December 21

13 Eurypterid fossils are abundant in the Bertie
dolostone, a sedimentary rock layer found in
western New York State.  The presence of both
the eurypterids and the dolostone indicates that,
during the formation of this rock layer, this region
of New York State was
(1) covered by evaporating shallow seas
(2) uplifted and eroded
(3) buried beneath lava flows 
(4) intensely metamorphosed

14 The table below shows information about the
radioactive decay of carbon-14.

What is the amount of carbon-14 remaining after
28,500 years?

(1) (3)

(2) (4)

15 Which coastal location experiences a cooler 
summer climate due to ocean currents?
(1) southeast coast of North America
(2) northeast coast of Australia
(3) southwest coast of South America
(4) northwest coast of Europe

16 According to the fossil record, which group of 
organisms has existed for the greatest length of
time?
(1) gastropods (3) mammals
(2) corals (4) vascular plants

17 The division of Earth’s geologic history into units
of time called eons, eras, periods, and epochs is
based on
(1) absolute dating techniques
(2) fossil evidence
(3) climatic changes
(4) seismic data

15
16

g 31
32

g

1
16

g 1
32

g

Half-Life
Mass of
Original

Carbon-14
Remaining (g)

Number of
Years

0 1 0

1 1
2

5700

2 1
4

11,400

3 1
8

17,100



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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5 What is represented by the diagram below?

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

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

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

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

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

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

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

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

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

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

Relative humidity 81%

Present weather snow



36 The table below shows the duration of insolation at different latitudes for three different days during the
year.

Which dates are represented most correctly by Day 1, Day 2, and Day 3, respectively?
(1) March 21, September 22, December 21
(2) June 21, September 22, December 21
(3) September 22, December 21, March 21
(4) December 21, March 21, June 21

P.S./E. Sci.–Jan. ’03 [13] [OVER]

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. 

Latitude

Day 1
Duration of
Insolation

(hours)

Day 2
Duration of
Insolation

(hours)

Day 3
Duration of
Insolation

(hours)

90° N 24 12 0

80° N 24 12 0

70° N 24 12 0

60° N 18 1
2

12 5 1
2

50° N 16 1
4 12 7 3

4

40° N 15 12 9

30° N 14 12 10

20° N 13 1
4 12 10 3

4

10° N 12 1
2

12 11 1
2

0° 12 12 12
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26 Which pie graph correctly shows the percentage of elements by volume in Earth’s troposphere?

27 The symbols below represent star masses and distances.

Which diagram shows two stars that have the greatest gravitational force between
them?

( 1 ) ( 3 )
 d 2d

( 2 )
 2d

( 4 )
 d

d

represents a star with a mass the same as the Sun’s mass
represents a star with a mass greater than the Sun’s mass

represents a certain distance between star centers
2d represents twice the distance between star centers
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50 Which graph best shows the altitude of the Sun, as measured by the observer located
at 42° N, at various times on December 21?
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Base your answers to questions 39 and 40 on the map below, which shows the latitude and longitude of five
observers, A, B, C, D, and E, on Earth.

Equator

10° N

10° S

70° W80° W90° W

B C

A

ED

39 What is the altitude of Polaris (the North Star)
above the northern horizon for observer A?
(1) 0° (3) 80°
(2) 10° (4) 90°

40 Which two observers would be experiencing the
same apparent solar time?
(1) A and C (3) B and E
(2) B and C (4) D and E

Base your answers to questions 41 through 43 on the diagram below, which shows a model of the apparent
path and position of the Sun in relation to an observer at four different locations, A, B, C, and D, on Earth’s sur-
face on the dates indicated. The zenith (z) and the actual position of the Sun in the model at the time of the
observation are shown. [The zenith is the point directly over the observer.]

Location A
March 21

Location B
September 23

Location C
June 21

Location D
March 21

z z z
Sun’s

apparent
path

Sun’s
actual

position

ObserverS N

Sun’s
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path

Sun’s
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Sun’s
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path

Sun’s
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Sun’s
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path

Sun’s
actual

position

ObserverS N

z

41 According to the Sun’s actual position shown in
the diagrams, the most intense insolation is being
received by the observer at location
(1) A (3) C
(2) B (4) D

42 Where on Earth’s surface is the observer at loca-
tion C located? 
(1) at the Equator
(2) at the South Pole
(3) at the North Pole
(4) in Oswego, New York

43 From sunrise to sunset at location B, the length
of the observer’s shadow will
(1) increase, only
(2) decrease, only
(3) increase, then decrease
(4) decrease, then increase
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41 According to the Sun’s actual position shown in
the diagrams, the most intense insolation is being
received by the observer at location
(1) A (3) C
(2) B (4) D

42 Where on Earth’s surface is the observer at loca-
tion C located? 
(1) at the Equator
(2) at the South Pole
(3) at the North Pole
(4) in Oswego, New York
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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 2010 Edition Reference Tables for Physical Setting/Earth Science.

Base your answers to questions 66 through 69 on the map in your answer booklet, which shows partially
drawn contour lines. Xs indicate elevations in meters. Letters A, B, C, and D represent locations on the map.

66 On the map in your answer booklet, complete the 250-meter contour line.   [1]

67 On the portion of the map showing contour lines in your answer booklet, place an X
in an area where an elevation of 55 meters is located.   [1]

68 Calculate the stream gradient from elevation A to elevation B. Label your answer
with the correct units.   [1]

69 On the grid in your answer booklet, construct a topographic profile along line CD.
Plot with an X the elevation of each contour line that crosses line CD. Connect the
Xs from C to D with a smooth, curved line to complete the profile. Elevations C and D
have already been plotted.   [1]

Base your answers to questions 70 through 73 on the diagrams below, which show the apparent path and
solar noon positions of the Sun on specific dates at three different locations on Earth.

70 What evidence indicates that the observer at location A is at the equator?   [1]

71 Explain why the observer’s shadow at location B will always point northward at solar
noon.   [1]

72 On the diagram in your answer booklet, draw a line representing the apparent path
of the Sun at location B on August 21.   [1]

73 How many hours of daylight are seen by the observer at location C on June 21?   [1]
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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 2010 Edition Reference Tables for Physical Setting/Earth Science.
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66 On the map in your answer booklet, complete the 250-meter contour line.   [1]
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solar noon positions of the Sun on specific dates at three different locations on Earth.

70 What evidence indicates that the observer at location A is at the equator?   [1]

71 Explain why the observer’s shadow at location B will always point northward at solar
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72 On the diagram in your answer booklet, draw a line representing the apparent path
of the Sun at location B on August 21.   [1]
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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
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66 On the map in your answer booklet, complete the 250-meter contour line.   [1]

67 On the portion of the map showing contour lines in your answer booklet, place an X
in an area where an elevation of 55 meters is located.   [1]

68 Calculate the stream gradient from elevation A to elevation B. Label your answer
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69 On the grid in your answer booklet, construct a topographic profile along line CD.
Plot with an X the elevation of each contour line that crosses line CD. Connect the
Xs from C to D with a smooth, curved line to complete the profile. Elevations C and D
have already been plotted.   [1]

Base your answers to questions 70 through 73 on the diagrams below, which show the apparent path and
solar noon positions of the Sun on specific dates at three different locations on Earth.

70 What evidence indicates that the observer at location A is at the equator?   [1]

71 Explain why the observer’s shadow at location B will always point northward at solar
noon.   [1]

72 On the diagram in your answer booklet, draw a line representing the apparent path
of the Sun at location B on August 21.   [1]

73 How many hours of daylight are seen by the observer at location C on June 21?   [1]
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Base your answers to questions 39 through 41 on the diagram below and on your knowledge of Earth
science. The diagram shows a pin perpendicular to a card. The card was placed outdoors in the sunlight on a
horizontal surface. The positions of the pin’s shadow on the card were recorded several times on March 21 by
an observer in New York State.

39 Which diagram best represents the length of the pin’s shadow at 2 p.m. on March 21?

P.S./E. Sci.–Jan. ’06 [12]
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Base your answers to questions 39 through 42 on the diagram below, which represents Earth in its orbit
around the Sun.  The position of Earth on the first day of each season is labeled A, B, C, and D.

39 Which diagram correctly shows the directions of Earth’s revolution and rotation?

40 At which location are the Sun’s noontime rays perpendicular to Earth’s surface at the
Tropic of Cancer (23.5° N)?
(1) A (3) C
(2) B (4) D

( 1 ) ( 3 )

( 2 ) ( 4 )
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8 The diagram below represents a swinging
Foucault pendulum.

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

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

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

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

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

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

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

Air-Pressure Readings

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

Day City A
Air Pressure (mb)

City B
Air Pressure (mb)

1 1004.0 1004.0

2 1000.1 1002.9

3 1000.2 1011.1

4 1010.4 1012.3
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Base your answers to questions 63 through 66 on the diagram below, which represents an exaggerated model
of Earth’s orbital shape. Earth is closest to the Sun at one time of year (perihelion) and farthest from the Sun at
another time of year (aphelion).

Earth
at

perihelion

Earth
at

aphelion
Sun

(Not drawn to scale)

N

S

N

S

P.S./E. Sci.–Aug. ’02 [18]

63 State the actual geometric shape of Earth’s orbit.     [1]

64 Identify the season in the Northern Hemisphere when Earth is at perihelion.     [1]

65 Describe the change that takes place in the apparent size of the Sun, as viewed from
Earth, as Earth moves from perihelion to aphelion.     [1]

66 State the relationship between Earth’s distance from the Sun and Earth’s orbital 
velocity.    [1]



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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( 2 )

OceanLand

( 4 )

OceanLand
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34 The diagram below shows Earth’s orbit around the Sun.  Locations A, B, C, and D represent Earth on the
first day of each season.

Which location represents March 21?
(1) A (3) C
(2) B (4) D

35 The diagram below shows some features in a cave.

Which type of rock was chemically weathered by acidic groundwater to produce the
cave and its features?
(1) siltstone (3) quartzite
(2) basalt (4) limestone
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Base your answers to questions 69 through 71 on the diagram below, which shows the parts of Earth
experiencing daylight and darkness as Earth orbits the Sun.  Letters A, B, C, D, and E are positions in Earth’s
orbit as viewed from above the Northern Hemisphere.

69 Approximately how many days does it take Earth to move from position A to position C
in its orbit? [1]

70 Which season is the Northern Hemisphere experiencing when Earth is at position E?   [1]

71 On the grid in your answer booklet, place Xs to show the duration of insolation at the
Arctic Circle (66.5° N) as Earth orbits the Sun at positions A, B, C, and D.  Connect
the Xs with a line.   [1]
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Base your answers to questions 48 through 50 on the diagram below, which represents Earth revolving
around the Sun.  Letters A, B, C, and D represent Earth’s location in its orbit on the first day of the four 
seasons. NP represents the North Pole.

48 Which location in Earth’s orbit represents the first day of summer in New York State?
(1) A (3) C
(2) B (4) D

49 If the tilt of Earth’s axis were decreased from 23.5° to 15°, New York State’s winters
would become
(1) warmer, and summers would become cooler
(2) warmer, and summers would become warmer
(3) cooler, and summers would become cooler
(4) cooler, and summers would become warmer
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P.S./E. Sci.–Jan. ’06 [2]

Part A

Answer all questions in this part.

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

1 Which event takes the most time?
(1) one revolution of Earth around the Sun
(2) one revolution of Venus around the Sun
(3) one rotation of the Moon on its axis
(4) one rotation of Venus on its axis

2 Compared to the Jovian planets in our solar
system, Earth is 
(1) less dense and closer to the Sun
(2) less dense and farther from the Sun
(3) more dense and closer to the Sun
(4) more dense and farther from the Sun

3 A Foucault pendulum appears to change its
direction of swing due to the 
(1) tilt of Earth’s axis   
(2) spin of Earth on its axis   
(3) deflection of Earth’s planetary winds   
(4) movement of Earth in its orbit around the

Sun   

4 The lines on which set of views best represent
Earth’s latitude system?

5 The diagram below shows a satellite in four
different positions as it revolves around a planet.

Which graph best represents the changes in this
satellite’s orbital velocity as it revolves around the
planet?
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11 Which bar graph correctly shows the orbital eccentricity of the planets in our solar system?

12 The diagram below shows Earth in its orbit around the Sun.  Positions A, B, C, and D represent Earth at
the beginning of each season.

At which lettered position of Earth does New York State experience the first day 
of summer?
(1) A (3) C
(2) B (4) D
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Base your answers to questions 39 through 41 on the diagram below, which shows a model of Earth’s orbit
around the Sun. Letters A, B, C, and D represent Earth’s position at the beginning of each season. 

39 Which position of Earth represents the first day of summer in the Northern
Hemisphere?
(1) A (3) C
(2) B (4) D

40 The diagram below shows how Earth is illuminated [lighted] by the Sun as viewed
from above the North Pole.

In which orbital position would Earth be illuminated as shown?
(1) A (3) C
(2) B (4) D
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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 2010 Edition Reference Tables for Physical Setting/Earth Science.

Base your answers to questions 51 and 52 on the diagram below, which shows Earth’s orbit around the Sun
as viewed from space. Earth is shown at eight different positions labeled A through H. Earth’s North Pole, Arctic
Circle, and equator have been labeled at position C. The arrows show the direction of orbital motion.

51 Complete the data table in your answer booklet by placing the letter that represents
the position of Earth at the start of each season in the Northern Hemisphere.   [1]

52 Approximately how many days does Earth take to move from position A to 
position C?   [1]
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Base your answers to questions 39 through 42 on the diagram below, which represents Earth in its orbit
around the Sun.  The position of Earth on the first day of each season is labeled A, B, C, and D.

39 Which diagram correctly shows the directions of Earth’s revolution and rotation?

40 At which location are the Sun’s noontime rays perpendicular to Earth’s surface at the
Tropic of Cancer (23.5° N)?
(1) A (3) C
(2) B (4) D
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Base your answers to questions 48 through 50 on the diagram below, which represents an exaggerated view
of Earth revolving around the Sun.  Letters A, B, C, and D represent Earth’s location in its orbit on the first day
of each of the four seasons.

48 Which location in Earth’s orbit represents the first day of fall (autumn) for an
observer in New York State?
(1) A (3) C
(2) B (4) D

49 Earth’s rate of revolution around the Sun is approximately
(1) 1° per day (3) 15° per hour
(2) 360° per day (4) 23.5° per hour

50 Which observation provides the best evidence that Earth revolves around the Sun?
(1) Stars seen from Earth appear to circle Polaris.
(2) Earth’s planetary winds are deflected by the Coriolis effect.
(3) The change from high ocean tide to low ocean tide is a repeating pattern.
(4) Different star constellations are seen from Earth at different times of the year.
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Part B–2

Answer all questions in this part.  

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

51 Identify by name the surface ocean current that cools the climate of locations on the
western coastline of North America.    [1]

Base your answers to questions 52 and 53 on diagrams I through III below. Diagrams I, II, and III represent the
length and direction of the shadow of a vertical stick measured at noon on three different dates at 42° N latitude.

52 Explain how the changing altitude (angle of incidence) of the noon Sun affects the
length of the shadows shown in the diagrams.    [1]

53 On the diagram provided in your answer booklet, draw the direction and length of the
shadow at noon that will most likely be observed at 42° N latitude on June 21.  [1]

54 The diagram below shows a cross section of New York State bedrock that has not
been overturned. Line X represents an unconformity.

The index fossil Eurypterus is found in the limestone layer. What trilobite index 
fossil could be found in the shale layer?     [1]
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25 Which graph best shows the length of a shadow cast from sunrise to sunset by a flagpole in New York State?

26 The diagram below represents possible stages in the life cycle of stars.

Which star has the greatest probability of producing a supernova explosion?
(1) Barnard’s Star (3) Procyon B
(2) Betelgeuse (4) Sun
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P.S./E. Sci.–Aug. ’04 [2]

Part A

Answer all questions in this part.

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

1 One complete cycle of the phases of the Moon
takes approximately one
(1) day (3) month
(2) week (4) year 

2 The diagram below shows the Moon at four posi-
tions in its orbit around Earth.

An observer on Earth could see a solar eclipse
when the Moon is at position
(1) 1 (3) 3
(2) 2 (4) 4

3 Which two stars have the most similar luminosity
and temperature? 
(1) Betelgeuse and Barnard’s Star 
(2) Rigel and Betelgeuse 
(3) Alpha Centauri and the Sun
(4) Sirius and Procyon B

4 Which planet would float if it could be placed in
water?
(1) Mercury (3) Saturn
(2) Earth (4) Pluto

5 The diagram below is a constructed ellipse. 
F1 and F2 are the foci of the ellipse.

The eccentricity of this constructed ellipse is clos-
est to the eccentricity of the orbit of which planet?
(1) Mercury (3) Saturn
(2) Earth (4) Pluto

6 The diagram below shows the noontime shadow
cast by a vertical post located in New York State.

Which letter indicates a location west of the post?
(1) A (3) C
(2) B (4) D

7 On March 21, at which location in New York State
would sunrise occur first?
(1) Riverhead (3) Buffalo
(2) Syracuse (4) Massena
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20 The cross sections below show a three-stage sequence in the development of a
glacial feature.

Which glacial feature has formed by the end of stage 3?
(1) kettle lake (3) drumlin
(2) finger lake (4) parallel scratches

21 Which diagram best shows the Sun’s apparent path, as seen by an observer on
July 21 in New York State?
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Base your answers to questions 36 and 37 on the diagram below, which shows the angle of the Sun’s 
noontime rays received at different Earth latitudes on May 1.

Night Day
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Sun’s rays

Earth on May 1

75°

90°

75°

60°
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15°

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. 

36 Which changes can be expected to occur at 45° N
over the next 30 days?
(1) The duration of insolation will decrease and

the temperature will decrease.
(2) The duration of insolation will decrease and

the temperature will increase.
(3) The duration of insolation will increase and

the temperature will decrease.
(4) The duration of insolation will increase and

the temperature will increase.

37 At which latitude can the noontime Sun be
observed in the northern part of the sky?
(1) 0° (3) 60° N
(2) 30° N (4) 90° N



Base your answers to questions 44 through 46 on the world map below. The shaded portion of the map
indicates areas of night, and the unshaded portion indicates areas of daylight on a certain day of the year. Dashed
latitude lines represent the Arctic Circle (66.5° N) and the Antarctic Circle (66.5° S). Point A is a location on
Earth’s surface.

44 Which diagram shows the position of Earth relative to the Sun’s rays on this day?

45 Approximately how many hours of daylight would occur at position A on this day?
(1) 6 (3) 12 
(2) 9 (4) 15 

46 On this day, the duration of daylight from the equator to the Arctic Circle
(1) decreases, only (3) decreases, then increases
(2) increases, only (4) increases, then decreases
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Part B–2

Answer all questions in this part.  

Directions (53–59): 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 53 through 55 on the diagram below, which represents Earth at a specific
position in its orbit as viewed from space. The shaded area represents nighttime. Points A and B are locations
on Earth’s surface.

53 a State the month in which Earth is at the position shown in the diagram.     [1]
b State the latitude that receives the most intense radiation from the Sun when Earth

is at this position in its orbit.     [1]

54 Describe the length of daylight at point A compared to the length of daylight at 
point B on the day represented by the diagram.      [1]

55 The model of Earth provided in your answer booklet represents Earth in its orbit 
6 months later. On the model shown in your answer booklet
• draw the position of Earth’s axis and label the axis       [1] 
• label the North Pole      [1]
• draw the position of Earth’s Equator and label the Equator     [1]



Base your answers to questions 60 through 62 on the cross section below, which shows rock units 
A through E that have not been overturned.

60 Identify one metamorphic rock that may be found along the boundary between rock
units C and E.   [1]

61 Describe one piece of evidence shown in the cross section that can be used to infer
that rock unit A is younger than rock unit B.   [1]

62 State the diameter of a particle normally found in rock unit B.   [1]

63 The diagram below shows the position of sunrise along the horizon for a period of
time from September 10 until December 21, as seen by an observer near
Binghamton, New York.

State one reason why the position of sunrise changes during this time period.   [1]
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9 The diagram below represents a Foucault pendu-
lum swinging freely for 8 hours.

The Foucault pendulum appears to gradually
change its direction of swing due to Earth’s
(1) orbit around the Sun (3) tilted axis
(2) curved surface (4) spin on its axis

10 The diagram below shows the noontime shadows
cast by a student and a tree.

If the time is solar noon and the student is located
in New York State, in what direction is the stu-
dent facing?
(1) north (3) east
(2) south (4) west

11 The diagram below represents the Moon in its
orbit, as viewed from above Earth’s North Pole.
Position 1 represents a specific location of the
Moon in its orbit.

Which phase of the Moon will be seen from
Earth when the Moon is at position 1?

12 During nighttime cooling, most of the energy
radiated by Earth’s oceans into space is 
(1) ultraviolet rays (3) visible light rays
(2) gamma rays (4) infrared rays

13 Landscapes with horizontal bedrock structure,
steep slopes, and high elevations are classified as
(1) plateau regions (3) lowland regions
(2) plain regions (4) mountain regions
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25 The symbols below are used to represent different regions of space.

Which diagram shows the correct relationship between these four regions?  [If one symbol
is within another symbol, that means it is part of, or included in, that symbol.]

26 A student in New York State looked toward the eastern horizon to observe sunrise at three different times
during the year.  The student drew the following diagram that shows the positions of sunrise, A, B, and C,
during this one-year period.

Which list correctly pairs the location of sunrise to the time of the year?
(1) A—June 21 (3) A—March 21

B—March 21 B—June 21
C—December 21 C—December 21

(2) A—December 21 (4) A—June 21
B—March 21 B—December 21
C—June 21 C—March 21
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Part C

Answer all questions in this part.

Directions (64–82): 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 64 and 65 on the data table below, which shows the azimuths of sunrise and
sunset on August 2 observed at four different latitudes.  Azimuth is the compass direction measured, in degrees,
along the horizon, starting from north.

Data Table

64 On the outer edge of the azimuth circle in your answer booklet, mark with an X the
positions of sunrise and sunset for each latitude shown in the data table. Write the
correct letter code beside each X. The positions of sunrise and sunset for 30° N have
been plotted and labeled with letters A and B.   [2]

65 State the relationship at sunrise between the latitude and the azimuth.   [1]

Latitude
Azimuths of Sunrise 

and Sunset
Letter Code

30° N
sunrise 69° A

sunset 291° B

40° N
sunrise 66° C

sunset 294° D

50° N
sunrise 61° E

sunset 299° F

60° N
sunrise 51° G

sunset 309° H



P.S./E. Sci.–Jan. ’08 [14]

Base your answers to questions 47 through 50 on the diagram below, which represents the Sun’s apparent
paths and the solar noon positions for an observer at 42° N latitude on December 21, September 23, and 
June 21.

47 In which direction will sunrise occur on June 21?
(1) north of due west (3) south of due west
(2) north of due east (4) south of due east

48 How many hours occurred between sunrise and solar noon on September 23?
(1) 6 (3) 12
(2) 8 (4) 24

49 Which diagram best shows the location of Polaris relative to the observer?
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Base your answers to questions 47 through 50 on the diagram below, which represents the Sun’s apparent
paths and the solar noon positions for an observer at 42° N latitude on December 21, September 23, and 
June 21.

47 In which direction will sunrise occur on June 21?
(1) north of due west (3) south of due west
(2) north of due east (4) south of due east

48 How many hours occurred between sunrise and solar noon on September 23?
(1) 6 (3) 12
(2) 8 (4) 24

49 Which diagram best shows the location of Polaris relative to the observer?
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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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19 The cross section below shows rock layers that
underwent crustal movement during an igneous
intrusion in the Cretaceous Period.

Which statement best describes the cause of the
ridges shown?
(1) The rock layers were evenly weathered.
(2) Some rock layers were more resistant to

weathering and erosion.
(3) The igneous intrusion flowed over the surface.
(4) More deposition occurred at the ridge sites

after uplift.

20 The picture below shows a geological feature in
the Kalahari Desert of southwestern Africa.

Which process most likely produced the present
appearance of this feature?
(1) wind erosion
(2) volcanic eruption
(3) earthquake vibrations
(4) plate tectonics

21 Which group of organisms, some of which were
preserved as fossils in early Paleozoic rocks, are
still in existence today?
(1) brachiopods (3) graptolites
(2) eurypterids (4) trilobites

22 The diagram below shows the shadow cast by a
telephone pole on March 21 at solar noon at a
location in New York State.

Which shadow was cast by the same telephone
pole on June 21 at solar noon?

23 Which two New York State landscape regions are
formed mostly of surface bedrock that is approxi-
mately the same geologic age?
(1) Manhattan Prong and Atlantic Coastal Plain
(2) Erie-Ontario Lowlands and Adirondack

Mountains
(3) Adirondack Mountains and Allegheny Plateau
(4) Tug Hill Plateau and St. Lawrence Lowlands

( 2 ) ( 4 )

( 1 ) ( 3 )

Shadow Cast on March 21

Ridges
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Part B–2

Answer all questions in this part.

Directions (52–64): 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 52 through 56 on the diagram below. The diagram represents the appar-
ent path of the Sun observed at four locations on Earth’s surface on March 21. The present positions of the Sun,
Polaris, and the zenith (position directly overhead) are shown for an observer at each location.

52 The observer at location A casts a shadow at the time represented in the diagram.

a State the compass direction in which the observer at location A must look to view her
shadow.   [1] 

b Describe the change in the length of the shadow that will occur between the time
shown and sunset.      [1]

53 State the approximate time of day for the observer at location B when the Sun is at
the position shown in the diagram.      [1]

54 Explain why the intensity of sunlight at noon on March 21 is greater at location C
than at the other locations.     [1]

55 The observer at location D is located at a higher latitude than the other three observers.
State one way that this conclusion can be determined from the diagram.     [1]

56 State the other day of the year when the Sun’s apparent path is exactly the same as
that shown for these four locations on March 21.    [1]
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40 Which model best represents the apparent path of the Sun observed at various times during the year at the
Equator?

Always the
same path

N S

( 1 )

March, September

N S

( 3 )

DecemberJune

March,
September

N S

( 2 )

DecemberJune

( 4 )

March,
September

N S

DecemberJune

41 The topographic map below shows a particular
landscape.

Which map best represents the stream drainage
pattern for this landscape?

42 Which diagram correctly shows how mantle con-
vection currents are most likely moving beneath
colliding lithospheric plates?

43 Which two rocks have the most similar mineral
composition?
(1) marble and rhyolite
(2) limestone and basalt
(3) quartzite and rock salt
(4) granite and phyllite

Plate Plate

( 1 )

Asthenosphere
Plate Plate

( 3 )

Asthenosphere

Plate Plate

( 2 )

Asthenosphere
Plate Plate

( 4 )

Asthenosphere( 1 ) ( 3 )

( 2 ) ( 4 )

100050
0
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39 A student performed a laboratory activity in which water was poured slowly into four cups containing equal
volumes of loosely packed sediment samples, as shown in the diagram below. All particles were spherical in
shape and uniform in size within a container. After the water level reached the surface of each sample, the
student determined the amount of water that had been added.

The results of the activity should have indicated that approximately equal amounts of
water were added to the cups of
(1) silt and pebbles, only
(2) sand, silt, and pebbles, only
(3) pebbles and the mixture, only
(4) sand, pebbles, and the mixture, only

40 The diagram below shows the apparent path of the Sun as viewed by an observer at a certain Earth location
on March 21.

At which latitude is the observer located?
(1) the Equator (0°) (3) 66 ° N

(2) 23 ° N (4) 90° N1
2

1
2

South
West

Observer

North
East

Sun directly
overhead at

noon

P
at

h
of

S
un

Water Sand Silt Pebbles
Mixture of sand,
clay, and pebbles

Graduated cylinder

(Not actual size)
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Part B–2

Answer all questions in this part.

Directions (52–64): 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 52 through 56 on the diagram below. The diagram represents the appar-
ent path of the Sun observed at four locations on Earth’s surface on March 21. The present positions of the Sun,
Polaris, and the zenith (position directly overhead) are shown for an observer at each location.

52 The observer at location A casts a shadow at the time represented in the diagram.

a State the compass direction in which the observer at location A must look to view her
shadow.   [1] 

b Describe the change in the length of the shadow that will occur between the time
shown and sunset.      [1]

53 State the approximate time of day for the observer at location B when the Sun is at
the position shown in the diagram.      [1]

54 Explain why the intensity of sunlight at noon on March 21 is greater at location C
than at the other locations.     [1]

55 The observer at location D is located at a higher latitude than the other three observers.
State one way that this conclusion can be determined from the diagram.     [1]

56 State the other day of the year when the Sun’s apparent path is exactly the same as
that shown for these four locations on March 21.    [1]
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Part B–2

Answer all questions in this part.

Directions (52–64): 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 52 through 56 on the diagram below. The diagram represents the appar-
ent path of the Sun observed at four locations on Earth’s surface on March 21. The present positions of the Sun,
Polaris, and the zenith (position directly overhead) are shown for an observer at each location.

52 The observer at location A casts a shadow at the time represented in the diagram.

a State the compass direction in which the observer at location A must look to view her
shadow.   [1] 

b Describe the change in the length of the shadow that will occur between the time
shown and sunset.      [1]

53 State the approximate time of day for the observer at location B when the Sun is at
the position shown in the diagram.      [1]

54 Explain why the intensity of sunlight at noon on March 21 is greater at location C
than at the other locations.     [1]

55 The observer at location D is located at a higher latitude than the other three observers.
State one way that this conclusion can be determined from the diagram.     [1]

56 State the other day of the year when the Sun’s apparent path is exactly the same as
that shown for these four locations on March 21.    [1]
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Base your answers to questions 36 through 38 on the diagram below, which represents a model of the sky
(celestial sphere) for an observer in New York State. The curved arrow represents the Sun’s apparent path for
part of one day. The altitude of Polaris is also indicated.

36 According to this diagram, what is the Sun’s altitude at solar noon?
(1) 23.5° (3) 48°
(2) 42° (4) 90°

37 Where is this observer most likely located?
(1) Massena (3) Slide Mountain
(2) Oswego (4) Mt. Marcy

38 On which date could this observation of the Sun’s apparent path have been made?
(1) March 21 (3) October 21
(2) July 21 (4) December 21
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Solar noon
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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. 
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Part B–2

Answer all questions in this part.

Directions (52–64): 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 52 through 56 on the diagram below. The diagram represents the appar-
ent path of the Sun observed at four locations on Earth’s surface on March 21. The present positions of the Sun,
Polaris, and the zenith (position directly overhead) are shown for an observer at each location.

52 The observer at location A casts a shadow at the time represented in the diagram.

a State the compass direction in which the observer at location A must look to view her
shadow.   [1] 

b Describe the change in the length of the shadow that will occur between the time
shown and sunset.      [1]

53 State the approximate time of day for the observer at location B when the Sun is at
the position shown in the diagram.      [1]

54 Explain why the intensity of sunlight at noon on March 21 is greater at location C
than at the other locations.     [1]

55 The observer at location D is located at a higher latitude than the other three observers.
State one way that this conclusion can be determined from the diagram.     [1]

56 State the other day of the year when the Sun’s apparent path is exactly the same as
that shown for these four locations on March 21.    [1]
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47 Rock layers B, C, and D formed during the Devonian Period. Which fossil might be found in these rock layers?

Elliptocephala
( 2 )

Cystiphyllum
( 4 )

Phacops
( 3 )

Mastodont
( 1 )

P.S./E. Sci.–Aug. ’03 [13] [OVER]

Base your answers to questions 48 and 49 on the
diagram below, which shows numbered positions of
the Sun at four different times along the Sun’s appar-
ent daily path, as seen by an observer in New York
State. Numbers  1 through  4 represent apparent
positions of the Sun.

48 The observer had the longest shadow when the
Sun was at position
(1) 1 (3) 3
(2) 2 (4) 4

49 During which day of the year is the Sun most
likely to follow the apparent path shown? 
(1) March 1 (3) October 1
(2) July 1 (4) December 1

50 The two photographs below show dates on tomb-
stones found in a cemetery in St. Remy, New
York. The tombstones were 5 meters apart and
both faced north. Tombstone A had dates cut into
the rock in 1922. Tombstone B had dates cut into
the rock in 1892.

Which statement best explains why the dates are
more difficult to read on tombstone A than on
tombstone B?
(1) Tombstone A is composed of minerals less

resistant to weathering than tombstone B.
(2) Tombstone A has undergone a longer period

of weathering than tombstone B.
(3) Tombstone A experienced cooler tempera-

tures than tombstone B.
(4) Tombstone A was exposed to less acid rain

than tombstone B.

Tombstone A (1922)

Tombstone B (1892)

Sun’s
apparent path

41

3

Zenith

NorthSouth Observer

West

East

2



Base your answers to questions 49 and 50 on the diagram below, which shows sunlight entering a room
through the same window at three different times on the same winter day.

Sunrise Noon Sunset

P.S./E. Sci.–June ’03 [15] [OVER]

49 The apparent change in the Sun’s position shown
in the diagram is best explained by
(1) the Sun rotating at a rate of 15° per hour
(2) Earth rotating at a rate of 15° per hour

(3) the Sun’s axis tilted at an angle of 23 °

(4) Earth’s axis tilted at an angle of 23 °

50 This room is located in a building in New York
State. On which side of the building is the win-
dow located?
(1) north (3) east
(2) south (4) west

1
2

1
2



50 Which diagram best represents the Sun’s apparent path as seen by an observer at
43.5° N latitude on December 21?
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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 An observer recorded the times of three successive
high tides at one Earth location as:

• 7:12 a.m.
• 7:38 p.m.
• 8:04 a.m.

What was the time of the next high tide?
(1) 8:12 p.m. (3) 8:38 p.m.
(2) 8:30 p.m. (4) 9:04 p.m.

2 A camera was placed in an open field and pointed
toward the northern sky.  The lens of the camera
was left open for a certain amount of time.  The
result is shown in the photograph below.  The
angle of the arc through which two of the stars
appeared to move during this time exposure is
shown.

How many hours was the lens left open to pro-
duce the photograph?
(1) 12 (3) 6
(2) 2 (4) 4

3 At which location is the altitude of Polaris
approximately 42°?
(1) Niagara Falls (3) Watertown
(2) Elmira (4) Massena

4 At which latitude is the Sun directly overhead on
certain days of the year?
(1) 23.5° N (3) 66.5° N
(2) 42° N (4) 90° N

5 Which motion causes the constellation Orion to
be visible at midnight from New York State in
winter but not in summer? 
(1) rotation of Earth
(2) rotation of Orion
(3) revolution of Earth
(4) revolution of Orion

6 The model below shows the Sun’s apparent path
across the sky for an observer in New York State.

On which day of the year was this path observed?
(1) March 21 (3) September 21
(2) June 21 (4) December 21

W

E

S N

P.S./E. Sci.–August ’09 [2]
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29 Which diagram most accurately represents the relative diameters of Earth and Mercury?

30 Which diagram represents the tilt of Earth’s axis relative to the Sun’s rays on December 15?

31 The cross section below shows four rock units, A, B, C, and D.

Which rock unit is youngest in age?
(1) A (3) C
(2) B (4) D
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29 Which diagram most accurately represents the relative diameters of Earth and Mercury?
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29 Which diagram most accurately represents the relative diameters of Earth and Mercury?

30 Which diagram represents the tilt of Earth’s axis relative to the Sun’s rays on December 15?
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29 Which diagram most accurately represents the relative diameters of Earth and Mercury?

30 Which diagram represents the tilt of Earth’s axis relative to the Sun’s rays on December 15?
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10 The drill-core samples below were taken from
two locations 1000 kilometers apart. Rock layers
1 through 8 have been labeled. Some index fossils
are shown in the layers.

Which numbered layers most likely formed at the
same time?
(1) 1 and 6 (3) 3 and 5
(2) 2 and 8 (4) 4 and 7

11 A tree in New York State casts a shadow as shown
in the diagram below.

What time of day and season are represented by
the diagram?
(1) early morning in winter
(2) early morning in summer
(3) late afternoon in winter
(4) late afternoon in summer

12 Near which two latitudes are most of Earth’s
major deserts located?
(1) 0° and 90° N (3) 30° N and 30° S
(2) 30° S and 60° S (4) 60° S and 60° N

13 How much of an 800-gram sample of potassium-40
will remain after 3.9 × 109 years of radioactive
decay?
(1) 50 grams (3) 200 grams
(2) 100 grams (4) 400 grams

14 Thin layers of volcanic ash act as excellent time
markers in the correlation of bedrock because
volcanic ash
(1) is easily eroded and lasts only a short time on

Earth’s surface
(2) stays in the atmosphere for millions of years
(3) is deposited over millions of years
(4) falls to Earth over a large area in a short 

period of time

15 Evidence indicates that 251 million years ago a mass
extinction of many life-forms occurred on Earth.
Which form of life became extinct at this time?
(1) trilobites (3) mammoths
(2) dinosaurs (4) eurypterids

16 What is the dewpoint when the air temperature is
26°C and the relative humidity is 77%?
(1) 3°C (3) 22°C
(2) 20°C (4) 23°C

South West

SunHorizon

Drill Core 1 Drill Core 2

1

2

3

4

5

6

7
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Base your answers to questions 39 through 41 on the diagram below, which shows a model of Earth’s orbit
around the Sun. Letters A, B, C, and D represent Earth’s position at the beginning of each season. 

39 Which position of Earth represents the first day of summer in the Northern
Hemisphere?
(1) A (3) C
(2) B (4) D

40 The diagram below shows how Earth is illuminated [lighted] by the Sun as viewed
from above the North Pole.

In which orbital position would Earth be illuminated as shown?
(1) A (3) C
(2) B (4) D

A
rc

tic
Circle

Equator

Tropic of C
ancerNorth Pole

SunA

B

C

D

(Not drawn to scale)
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28 The ozone layer helps life on Earth because
ozone
(1) modifies the normal El Niño weather pattern
(2) reflects insolation from the Sun
(3) absorbs damaging ultraviolet radiation from

the Sun
(4) deflects winds from a straight line to a curved

path

29 Under identical conditions, which surface will
reflect the greatest amount of insolation? 
(1) a basaltic sand beach
(2) a pine tree forest
(3) a glacial ice sheet
(4) a blacktop parking lot

30 The diagram below shows Earth on a particular
day in its orbit around the Sun.  The dashed line
represents Earth’s axis.

Which date is represented by the diagram?
(1) March 21 (3) September 23
(2) June 21 (4) December 21

31 Fossils of trilobites, graptolites, and eurypterids
are found in the same bedrock layer in New York
State. During which geologic time interval could
this bedrock layer have formed?
(1) Late Ordovician to Early Devonian
(2) Late Silurian to Early Cretaceous
(3) Early Permian to Late Jurassic
(4) Early Cambrian to Middle Ordovician

32 Wavy bands of light and dark minerals visible in
gneiss bedrock probably formed from the
(1) cementing together of individual mineral

grains
(2) cooling and crystallization of magma
(3) evaporation of an ancient ocean
(4) heat and pressure during metamorphism

33 The table below shows the hardness of four com-
mon materials.

Hardness of Four Materials

Which statement best describes the hardness of
the mineral dolomite?
(1) Dolomite can scratch window glass, but can-

not be scratched by a fingernail.
(2) Dolomite can scratch window glass, but can-

not be scratched by a steel nail.   
(3) Dolomite can scratch a copper penny, but

cannot be scratched by a fingernail.
(4) Dolomite can scratch a copper penny, but

cannot be scratched by a steel nail.     

Material Hardness

human fingernail 2.5

copper penny 3.0

window glass 4.5

steel nail 6.5

Sun’s
rays

North Pole

Equator



Base your answers to questions 44 through 46 on the world map below. The shaded portion of the map
indicates areas of night, and the unshaded portion indicates areas of daylight on a certain day of the year. Dashed
latitude lines represent the Arctic Circle (66.5° N) and the Antarctic Circle (66.5° S). Point A is a location on
Earth’s surface.

44 Which diagram shows the position of Earth relative to the Sun’s rays on this day?

45 Approximately how many hours of daylight would occur at position A on this day?
(1) 6 (3) 12 
(2) 9 (4) 15 

46 On this day, the duration of daylight from the equator to the Arctic Circle
(1) decreases, only (3) decreases, then increases
(2) increases, only (4) increases, then decreases
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Base your answers to questions 48 through 50 on the diagram below, which shows the tilt of Earth on its axis
in relation to the Sun on one particular day. Points A through E are locations on Earth’s surface. Point D is 
located in New York State. The dashed line represents Earth’s axis.

Sun's
direct
rays

AB

C

E

Equator

Earth

D

P.S. E./Sci.–Jan. ’02 [14]

48 Which diagram best represents the angle of the Sun’s rays received at location C at noon on this day?

30° 70°

50° 90°

( 1 ) ( 3 )

( 2 ) ( 4 )

49 What is the latitude of location A?

(1) 0° (3) 63 ° S

(2) 23 ° N (4) 90° N

50 On this day, which location has the greatest
number of hours of daylight?
(1) E (3) C
(2) B (4) D1

2

1
2
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25 Four quartz samples of equal size and shape were placed in a stream.  Which of the four quartz samples
below has most likely been transported farthest in the stream?

26 The diagram below shows Earth as viewed from space.

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

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

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

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

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

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

lower angle during the year

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

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



Base your answers to questions 44 through 46 on the world map below. The shaded portion of the map
indicates areas of night, and the unshaded portion indicates areas of daylight on a certain day of the year. Dashed
latitude lines represent the Arctic Circle (66.5° N) and the Antarctic Circle (66.5° S). Point A is a location on
Earth’s surface.

44 Which diagram shows the position of Earth relative to the Sun’s rays on this day?

45 Approximately how many hours of daylight would occur at position A on this day?
(1) 6 (3) 12 
(2) 9 (4) 15 

46 On this day, the duration of daylight from the equator to the Arctic Circle
(1) decreases, only (3) decreases, then increases
(2) increases, only (4) increases, then decreases
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Base your answers to questions 36 through 38 on the diagram below, which shows the altitude and appar-
ent position of the noontime Sun, as seen from various latitudes on Earth on a particular day of the year. Letters
A through D represent locations on Earth’s surface.

36 Which lettered location will experience the shortest period of daylight during one
Earth rotation on this day?
(1) A (3) C
(2) B (4) D

37 What is the altitude of the noontime Sun at the Equator on this date?

(1) 23 ° (3) 66 °
(2) 43° (4) 90°

38 Which season will begin at 41° N latitude, three months after the date represented
by this diagram?
(1) summer (3) winter
(2) fall (4) spring

1
2

1
2

A
B

C

D

(Not drawn to scale)

23  °1
2

66  ° S1
2

23  ° S

23  ° N

66  ° N1
2

1
2

1
2

1
2

Equator

Night Day

Sun’s rays

0°

25  °

43°

90°

47°

0°

41° N

Sun’s apparent
positions at noon

South Pole

North Pole
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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. 


