
Answer all the questions on a piece of looseleaf. 

Regents Review
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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]
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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.

How many degrees does the altitude of the noon sun 
change from 12/21 to 3/21 in NY? Explain why.
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ANSWER:
23.5°

As the Earth revolves around the Sun, the altitude gets 
higher as you go from winter to spring.
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22 In which set are the rock drawings labeled with their correct rock types?

23 The topographic map below shows a lake and two rivers.

In which direction does each of the rivers flow?
(1) The Sapphire River and the Garnet River both flow east.
(2) The Sapphire River and the Garnet River both flow west.
(3) The Sapphire River flows east and the Garnet River flows west.
(4) The Sapphire River flows west and the Garnet River flows east.

Gem
Lake

N

Garnet River
Sapphire River

( 1 )

Sedimentary MetamorphicIgneous

( 4 )

Sedimentary MetamorphicIgneous

( 3 )

Sedimentary MetamorphicIgneous

( 2 )

Sedimentary MetamorphicIgneous

P.S./E. Sci.–Jan. ’08 [5] [OVER]

What is the main difference between igneous, 
sedimentary, and metamorphic rocks?
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#2

ANSWER:
How each of the rocks form
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41 Approximately how many million years older than bedrock layer B is bedrock layer D?
(1) 150 (3) 340
(2) 220 (4) 420

42 Evidence of tectonic activity in this cross section is provided by the
(1) folding and tilting of the rock layers
(2) faulting and movement of the rock layers
(3) igneous intrusion into the rock layers
(4) collision of crustal plate boundaries in the rock layers

Base your answer to question 43 on the seismogram below. The seismogram was recorded at a seismic
station and shows the arrival times of the first P-wave and S-wave from an earthquake.

43 Which part of this seismogram is used to find the distance to the epicenter of the
earthquake?
(1) P-wave arrival time, only
(2) S-wave arrival time, only
(3) difference in the arrival time of the P-wave and S-wave
(4) difference in the height of the P-wave and S-wave

8:168:148:128:108:088:06 a.m.
Time

S-wave arrivalP-wave arrival

P.S./E. Sci.–June ’10 [13] [OVER]

How far is this location from the epicenter of this 
earthquake? (hint: lag and wedgie)
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ANSWER:
 S Wave Arrival: 08:11:30 
-P Wave Arrival: 08:08:00

Lag Time: 00:03:30

Wedgie the lag time and distance: 2200km

BACK NEXT



Base your answers to questions 33 and 34 on the diagram of Earth shown below. Letters B, C, and D represent
layers of Earth.  Letter Q represents a location on Earth’s surface.

33 What is the probable density of the granitic bedrock at Q?
(1) 1.0 g/cm3 (3) 3.0 g/cm3

(2) 2.7 g/cm3 (4) 5.5 g/cm3

34 Which letter best represents Earth’s mantle?
(1) Q (3) C
(2) B (4) D

35 The block diagram below represents the present ocean floor. The white arrows show the movement of the
ocean floor and the black arrows show the movement of the asthenosphere.

Which characteristic of the ocean-floor bedrock is best described by the and ⊝
symbols in the diagram?

(1) = older age; ⊝ = younger age

(2) = younger age; ⊝ = older age

(3) = reversed magnetic polarity; ⊝ = normal magnetic polarity

(4) = normal magnetic polarity; ⊝ = reversed magnetic polarity 
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Which of these layers is thought to be entirely liquid? 
(Give the letter and the name)
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ANSWER:
C: Liquid Outer Core
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7 The diagram below shows the Moon at four positions in its orbit around Earth as viewed from above the
North Pole. 

Beginning with the Moon at position X (the new-Moon phase), which sequence of
Moon phases would be seen by an observer on Earth during 1 month?

( 1 )

( 2 )

( 3 )

( 4 )

Rays from

the Sun
X

Moon

Earth

North

Pole

(Not drawn to scale)

P.S. E./Sci.–June ’02 [3] [OVER]

What phase would be visible from Earth when the Moon is at X? 
What type of eclipse could occur?
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#5

ANSWER:
New Moon and a Solar Eclipse
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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
2

1
2

23 o N

23 o S

Equator

66 o S

66 o N

Sun’s
rays

North
Pole

South
Pole

Horizon

43°

47°

PolarisZenith
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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. 

What is the current latitude of this man’s location?  
What is one possible city he is close to?
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ANSWER:
43° North and a city could be Utica, Syracuse, 

Rochester or Niagara Falls
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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?

W

E

S N
Polaris

( 1 )

W

E

S N

Polaris

( 2 )

W

E

S N

Polaris

( 3 )

W

E

S N

Polaris

( 4 )

Observer

Observer

Observer

Observer

June 21
W

E

Sun’s
apparent

path

Septem
ber 23

Decem
ber 21

S N

Solar noon

Solar noon

Solar noon

Observer

( 1 ) ( 3 )

( 2 ) ( 4 )

How much higher is the noon sun on June 21st than 
on December 21st?
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ANSWER:
47° higher
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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]

A

6 a.m.
8 a.m.

10 a.m.

Noon

4 a.m.

2 a.m.

Midnight

10 p.m.

8 p.m. 4 p.m.

2 p.m.

6 p.m.

Sun’s
rays

Direction of rotation

North Pole
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#8

How many degrees will point A rotate as it moves from 
it’s current position at 6am to where it will be at 12 noon?
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#8

ANSWER:
90°

BACK NEXT



Base your answers to questions 62 through 65 on the map below and the cross sections on the next page.
The map shows a portion of the Indian Ocean and surrounding landmasses. The location of the epicenter of a
large undersea earthquake that occurred on December 26, 2004, is shown by an X. The isolines surrounding the 
epicenter show the approximate location of the first tsunami wave produced by this earthquake in half-hour
intervals after the initial earthquake. Cross sections I and II illustrate how this undersea earthquake produced
the tsunami. Cross section III shows the tsunami approaching a shoreline. The cross sections are not drawn to
scale.

Epicenter
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80! E 90! E 100! E 110! E 120! E

80! E 90! E 100! E 110! E 120! E

20° N
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0 1000 2000 km

20! S 20! S

1 hour
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Indian Ocean

Bengkulu, Sumatra

Phuket, Thailand
1

2
3

Pondicherry,
India

Isoline interval = 0.5 hours

Asia
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N
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#9

What was the cause of the tsunami shown on this map?
 What should you do in the event of a tsunami warning in your area?
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#9

ANSWER:
Earthquake and you should head to higher ground

BACK NEXT



Base your answer to question 50 on the diagram below. This diagram shows a portion of the solar system.

50 What is the average distance, in millions of kilometers, from the Sun to the asteriod
belt?

(1) 129 (3) 503
(2) 189 (4) 857

Mars
Mercury

Venus

Earth

Sun
Jupiter

Saturn

Asteroid
belt Uranus

(Not drawn to scale)

P.S./E. Sci.–Jan. ’09 [16]

#10

What type of model of the solar system is representer here?
Approximately how far from the Sun is the Asteroid belt?
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#10

ANSWER:
Heliocentric Model and between 227.9-778.4 million km

BACK NEXT



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

#11

If this house is located in NY, what compass 
direction is this window facing?
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#11

ANSWER:
South

BACK NEXT



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

#12

Which location is currently experiencing the 
most direct insolation?
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#12

ANSWER:
Choice 4
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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

#13

What date is represented by this diagram? 
How many hours of daylight will NY experience on this day?
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#13

ANSWER:
Winter and 9 hours of daylight

BACK NEXT



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]

A

B

D

C

E

Contact
metamorphism

Key

Igneous rock

Horizon
Sept
10

Sept
19

Sept
30

Oct
8

Oct
25

Nov
20

Nov
25

Dec
9

Dec
21

P.S./E. Sci.–Jan. ’10 [15] [OVER]

If these circles represent sunrise on different dates, 
what compass direction is the December 21 sun?
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ANSWER:
Southeast

BACK NEXT



P.S./E. Sci.–Jan. ’08 [21] [OVER]

Base your answers to questions 71 and 72 on the passage and time zones map shown below.

Time Zones

In 1883, Earth was divided into 24 time zones. The United States (excluding Alaska
and Hawaii) has four time zones, which are indicated by different shadings on the map.
Each zone is roughly centered on lines of longitude that are 15° apart. These lines are
shown as dashed lines on the map. Most locations within a time zone have the same time.
This time is called standard time. As you move to the west, the time in each zone is one
hour earlier than the previous time zone.

71 When it is 1 a.m. in New York City, what time is it in Denver?   [1]

72 Explain, in terms of Earth’s rotation, why the time zones are 15° of longitude apart.   [1]

Dallas

Denver

Pacific
time zone

Central
time zone

Eastern
time zone

Mountain
time zone

Buffalo

New York
City

120° W 105° W 90° W 75° W

San Francisco

If it is 10am in New York City, what time is it in Denver?

#15BACK NEXT
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ANSWER:
8am (as you go west, the time gets less)
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Base your answers to questions 53 through 56 on the world map in your answer booklet and on your
knowledge of Earth science. The map shows major earthquakes and volcanic activity occurring from 1996
through 2000. Letter A represents a volcano on a crustal plate boundary.

53 In your answer booklet, place an X on the map to show the location of the Nazca
Plate.  [1]

54 Explain why most major earthquakes are found in specific zones instead of being
randomly scattered across Earth’s surface.   [1]

55 Identify the source of the magma for the volcanic activity in Hawaii.   [1]

56 Identify the type of plate movement responsible for the presence of the volcano at
location A.   [1]

P.S./E. Sci.–Jan. ’06 [19] [OVER]

Base your answers to questions 57 through 59 on the diagram below, which shows the Moon’s orbit around
Earth. Four positions of the Moon are represented by letters A, B, C, and D. Earth’s North Pole is labeled. The
shaded areas on Earth and the Moon represent night.

57 What motion of the Moon results in the Moon phases as viewed from Earth?   [1]

58 A total solar eclipse sometimes occurs when the Moon is at position A. Explain why
a total solar eclipse does not occur every time the Moon is at position A.   [1]

59 State one season that begins when the line separating day and night passes through
Earth’s North Pole, as shown in this diagram.   [1]

Sun’s
rays A

B

C

D

North
Pole

Earth

(Not drawn to scale)

Moon’s orbit

#16

In which position of the Moon could a solar eclipse occur?
Draw the phase as seen from Earth when the Moon is in position D.
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#16

ANSWER:
Solar Eclipse at A

Moon position D:
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Base your answers to questions 46 and 47 on the diagrams below.  Diagram 1 represents a cross section of
Earth and its interior layers.  The asterisk ( ) shows the location of an earthquake epicenter.  Letters 
A through D are seismic stations on Earth’s surface.  

Diagram 2 shows four seismograms labeled I, II, III, and IV, which were recorded at seismic stations 
A, B, C, and D during the same time interval.

P-wave
arrival

S-wave arrival

P-wave
arrival

S-wave arrival

I

III

P-wave
arrivalIV

II

P-wave
arrival

S-wave arrival

Diagram 2

A

B

C

D

Mantle

Outer core

Inner
core

Diagram 1
Earthquake
epicenter

(Not drawn to scale)

P.S./E. Sci.–August ’10 [14]

Which location (I, II, III or IV) is located closest to 
the epicenter of this earthquake?
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ANSWER:
Location 1

BACK NEXT
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Base your answers to questions 39 through 41 on the diagram below, which has lettered arrows showing the
motions of Earth and the Moon.

39 These lettered arrows represent motions that are
(1) noncyclic and unpredictable (3) cyclic and unpredictable
(2) noncyclic and predictable (4) cyclic and predictable

40 Which two motions are completed in about the same amount of time?
(1) A and B (3) C and D
(2) B and C (4) A and D

41 Which lettered arrow represents the motion that causes the Moon to show phases
when viewed from Earth?
(1) A (3) C
(2) B (4) D

B Arrow

A

B

C

D

         Motion

Earth’s rotation
on its axis

Earth’s revolution
around the Sun

The Moon’s rotation
on its axis

The Moon’s revolution
around Earth

Key

Sun

D

A

Moon

(Not drawn to scale)

C

Earth

Which motion (A, B, C, or D) is responsible for lunar phases?
Which motion is responsible for the apparent path of the Sun each day? 
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ANSWER:
Motion D: Moons Revolution
Motion A: Earth’s Rotation
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10 The reaction below represents an energy-producing process.

The reaction represents how energy is produced
(1) in the Sun by fusion
(2) when water condenses in Earth’s atmosphere
(3) from the movement of crustal plates
(4) during nuclear decay

11 The diagram below shows the spectral lines for an element.

Which diagram best represents the spectral lines of this element when its light is
observed coming from a star that is moving away from Earth?

Hydrogen + Hydrogen → Helium + Energy
(lighter element) (lighter element) (heavier element)

Violet Red

P.S./E. Sci.–June ’08 [3] [OVER] 

Violet Red

( 1 )

Violet Red

( 2 )

Violet Red

( 3 )

Violet Red

( 4 )

10 The reaction below represents an energy-producing process.

The reaction represents how energy is produced
(1) in the Sun by fusion
(2) when water condenses in Earth’s atmosphere
(3) from the movement of crustal plates
(4) during nuclear decay

11 The diagram below shows the spectral lines for an element.

Which diagram best represents the spectral lines of this element when its light is
observed coming from a star that is moving away from Earth?

Hydrogen + Hydrogen → Helium + Energy
(lighter element) (lighter element) (heavier element)

Violet Red

P.S./E. Sci.–June ’08 [3] [OVER] 

Violet Red

( 1 )

Violet Red

( 2 )

Violet Red

( 3 )

Violet Red

( 4 )

10 The reaction below represents an energy-producing process.

The reaction represents how energy is produced
(1) in the Sun by fusion
(2) when water condenses in Earth’s atmosphere
(3) from the movement of crustal plates
(4) during nuclear decay

11 The diagram below shows the spectral lines for an element.

Which diagram best represents the spectral lines of this element when its light is
observed coming from a star that is moving away from Earth?

Hydrogen + Hydrogen → Helium + Energy
(lighter element) (lighter element) (heavier element)

Violet Red

P.S./E. Sci.–June ’08 [3] [OVER] 

Violet Red

( 1 )

Violet Red

( 2 )

Violet Red

( 3 )

Violet Red

( 4 )

If spectrum A is a laboratory spectrum, which 
galaxy (B or C) is moving away from the observer?

#19

A

B

C
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ANSWER:
Spectrum B
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Texture clastic bioclastic crystalline

Rock A, B, C, D E F

Texture clastic bioclastic crystalline

Rock A, B, C D E, F

Texture clastic bioclastic crystalline

Rock A, C B, E D, F

Texture clastic bioclastic crystalline

Rock A, B, F E C, D

(1) (3)

(2) (4)

Base your answers to questions 48 through 50 on the drawings of six sedimentary rocks labeled A
through F.

48 Most of the rocks shown were formed by
(1) volcanic eruptions and crystallization (3) heat and pressure
(2) compaction and/or cementation (4) melting and/or solidification

49 Which two rocks are composed primarily of quartz, feldspar, and clay minerals?
(1) rock salt and conglomerate (3) sandstone and shale
(2) rock salt and breccia (4) sandstone and limestone     

50 Which table shows the rocks correctly classified by texture?

A
Conglomerate

B
Breccia

C
Sandstone

D
Shale

E
Limestone

F
Rock salt

Which of these rocks is clastic, and
 composed of the smallest sediments?
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ANSWER:
Shale
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7 The diagram below represents the shape of the
Milky Way Galaxy.

The Milky Way Galaxy is best described as
(1) elliptical (3) circular
(2) irregular (4) spiral

8 Compared to the temperature and luminosity of
the star Polaris, the star Sirius is
(1) hotter and more luminous
(2) hotter and less luminous
(3) cooler and more luminous
(4) cooler and less luminous

9 The Big Bang Theory, describing the creation of
the universe, is most directly supported by the
(1) redshift of light from distant galaxies
(2) presence of volcanoes on Earth
(3) apparent shape of star constellations
(4) presence of craters on Earth’s Moon

10 Which process requires water to gain 540 calories
of energy per gram?
(1) vaporization (3) melting
(2) condensation (4) freezing

11 Which geographic area is a common source region
for cP air masses that move into New York State?
(1) southwestern United States
(2) central Canada
(3) the north Pacific Ocean
(4) the Gulf of Mexico

12 A parcel of air has a dry-bulb temperature of
24°C and a relative humidity of 55%. What is the
dewpoint of this parcel of air?
(1) 6°C (3) 24°C
(2) 14°C (4) 29°C

13 Which statement can best be supported by the
fossil record?
(1) Humans have lived on Earth throughout geo-

logic history.
(2) The organisms on Earth have not changed.
(3) Most life-forms that existed on Earth have

become extinct.
(4) Dinosaurs existed on Earth for more than

544 million years.

14 The diagram below shows a geologic cross sec-
tion. Letters A through D represent different
rock units.

Which sequence correctly shows the age of the
lettered rock units, from oldest to youngest?
(1) A → B → C → D
(2) C → D → A → B
(3) D → B → A → C
(4) D → C → B → A

P.S./E. Sci.–Aug. ’05 [3] [OVER]

Surface

B
C

D

Key

Shale

Contact metamorphism

Igneous rock

Limestone

Sandstone

A

#21

What is a galaxy? 
How are galaxies classified? 

What type of galaxy is shown in this picture?
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ANSWER:
Galaxies are massive groups of stars

The are classified by shape
This is the Milky Way (Spiral Galaxy)
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Base your answers to questions 43 through 46 on the diagram and map below. The diagram shows three 
seismograms of the same earthquake recorded at three different seismic stations, X, Y, and Z. The distances
from each seismic station to the earthquake epicenter have been drawn on the map. A coordinate system has
been placed on the map to describe locations. The map scale has not been included.
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#22

Use the letters and numbers around the edges of this map to 
describe the location of the epicenter of this earthquake.

(for example, the “n” in the word “ocean” is located at B-1)
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ANSWER:
H3
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17 Two streams begin at the same elevation and
have equal volumes. Which statement best
explains why one stream could be flowing faster
than the other stream?
(1) The faster stream contains more dissolved

minerals.
(2) The faster stream has a much steeper gradi-

ent.
(3) The streams are flowing in different direc-

tions.
(4) The faster stream has a temperature of

10°C, and the slower stream has a tempera-
ture of 20°C.

18 During which era did the initial opening of the
present-day Atlantic Ocean most likely occur?
(1) Cenozoic (3) Paleozoic 
(2) Mesozoic (4) Late Proterozoic 

19 The absolute age of a rock is the approximate
number of years ago that the rock formed. The
absolute age of an igneous rock can best be
determined by
(1) comparing the amounts of decayed and

undecayed radioactive isotopes in the rock
(2) comparing the sizes of the crystals found in

the upper and lower parts of the rock
(3) examining the rock’s relative position in a

rock outcrop
(4) examining the environment in which the

rock is found

20 The four particles shown in the table below are
of equal volume and are dropped into a column
filled with water. 

Particle Shape Density

A flat 2.5 g/cm3

B flat 3.0 g/cm3

C round 2.5 g/cm3

D round 3.0 g/cm3

Which particle would usually settle most rapidly?
(1) A (3) C
(2) B (4) D

21 Approximately how long does an earthquake 
P-wave take to travel the first 6500 kilometers
after the earthquake occurs?
(1) 6.5 min (3) 10.0 min
(2) 8.0 min (4) 18.5 min

22 Which two locations are in the same New York
State landscape region?
(1) Albany and Old Forge
(2) Massena and Mt. Marcy 
(3) Binghamton and New York City
(4) Jamestown and Ithaca

P.S. E./Sci.–Aug. ’01 [5] [OVER]

16 The diagram below shows four rock samples.

Sample BSample A Sample C Sample D

Which sample best shows the physical properties normally associated with regional
metamorphism?
(1) A (3) C
(2) B (4) D

#23

Classify these samples as igneous sedimentary or metamorphic. 
Explain what characteristic helped you identify the rock.
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ANSWER:
Sample A-Metamorphic: Banding

Sample B-Sedimentary-Cemented Pebbles
Sample C-Sedimentary-Fossils

Sample D-Igneous-Interlocking Crystals
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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 39 on the passage and diagram below. The diagram shows the
orbits of the four inner planets and the asteroid Hermes around the Sun. Point A represents a position along
Hermes’ orbit.

The Curious Tale of Asteroid Hermes

It’s dogma [accepted belief] now: an asteroid hit Earth 65 million years ago and
wiped out the dinosaurs.  But in 1980 when scientists Walter and Luis Alvarez first 
suggested the idea to a gathering at the American Association for Advancement of
Sciences, their listeners were skeptical. Asteroids hitting Earth? Wiping out species?  It
seemed incredible.

At that very moment, unknown to the audience, an asteroid named Hermes
halfway between Mars and Jupiter was beginning a long plunge toward our planet.  Six
months later it would pass 300,000 miles from Earth’s orbit, only a little more than the
distance to the Moon….

Hermes approaches Earth’s orbit twice every 777 days.  Usually our planet is far
away when the orbit crossing happens, but in 1937, 1942, 1954, 1974 and 1986,
Hermes came harrowingly [dangerously] close to Earth itself.  We know about most 
of these encounters only because Lowell Observatory astronomer Brian Skiff 
rediscovered Hermes on Oct. 15, 2003.

Astronomers around the world have been tracking it carefully ever since.…

Excerpted from “The Curious Tale of Asteroid Hermes,” Dr. Tony Phillips, Science @ NASA, November 3, 2003

Orbit of
Asteroid Hermes

Sun

(Not drawn to scale)

Mercury

Earth

Mars

Venus
A
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#24

In terms of eccentricity, how does the orbit of Hermes 
compare with that of the other planets shown?
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ANSWER:
Hermes is flatter, more elliptical, higher eccentricity
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31 The diagram below shows a sling psychrometer.

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

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

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

(Not drawn to scale)

Oceanic crust

Continent

Continental crust

Fault

Ocean floor

Wet bulb

Dry bulb

–20 –10 0 10 20 30 40 50° C–25 –15 –5 5 15 25 35 45

–20 –10 0 10 20 30 40 50° C–25  –15 –5 5 15 25 35 45
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#25

What type of plate boundary is shown here? 
Name one location on Earth where this type of plate motion is occurring?
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ANSWER:
Transform Plate Boundary-San Andreas Fault
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33 Which map shows the two correctly labeled air masses that frequently converge in the central plains to cause
tornadoes?

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

If all four samples are placed together in a closed, dry container and shaken vigorously
for 10 minutes, which mineral sample would experience the most abrasion?
(1) quartz (3) pyroxene
(2) amphibole (4) galena

PyroxeneQuartz Amphibole Galena

( 2 ) ( 4 )

( 3 )( 1 )

mT

cP

cP

mT

cT

mP

mP

cT

Which of these samples would not scratch a glass plate?
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ANSWER:
Galena
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48 The block diagram below shows the bedrock age as measured by radioactive dating and the present loca-
tion of part of the Hawaiian Island chain. These volcanic islands may have formed as the Pacific Plate
moved over a mantle hot spot.

Kauai
3.8-5.6* Oahu

2.3-3.3*
Molokai
1.3-1.8*

*Age, in millions of years

Hot spot

Hawaii

Aleutian trench

N

Maui
less than 1.0*

Hawaii
0.8-present*

47 The map below shows some features along an ocean shoreline.

Land

Bay

Ocean

Sand bar

Beach

Bay

Inlet

Baymouth bar
Sea
island

N

In which general direction is the sand being moved along this shoreline by ocean (long-
shore) currents?
(1) northeast (3) northwest
(2) southeast (4) southwest

This diagram provides evidence that the Pacific Crustal Plate was moving toward the 
(1) south (3) southwest
(2) east (4) northwest

#27

Based on the locations of the extinct volcanoes, what 
direction is the Pacific Plate currently moving?
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ANSWER:
Northwest
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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 Evidence of mass extinctions of life-forms is 
preserved in the fossil record.  It is inferred that
some of these extinctions occurred because of
(1) earthquakes (3) solar eclipses
(2) asteroid impacts (4) tsunamis

2 By which process do stars convert mass into great
amounts of energy?
(1) nuclear fusion (3) gravitational pull
(2) heat transfer (4) radioactive decay

3 The diagram below represents the development of
our universe from the time of the Big Bang until
the present. Letter A indicates two celestial objects.

The present-day celestial objects labeled A are
best identified as
(1) asteroid belts (3) spiral galaxies
(2) terrestrial planets (4) eccentric comets

4 The constellation Pisces changes position during
a night, as shown in the diagram below.

Which motion is mainly responsible for this
change in position?
(1) revolution of Earth around the Sun
(2) rotation of Earth on its axis
(3) revolution of Pisces around the Sun
(4) rotation of Pisces on its axis

5 The diagram below represents the bright-line
spectrum for an element.

The spectrum of the same element observed in
the light from a distant star is shown below.

The shift in the spectral lines indicates that the
star is moving
(1) toward Earth
(2) away from Earth
(3) in an elliptical orbit around the Sun
(4) in a circular orbit around the Sun

Big Bang

Ti
m

e

Present A

Violet Red

Violet Red

Pisces

Pisces

Pisces

East West

P.S./E. Sci.–August ’10 [2]

What motion causes the apparent movement of the 
constellation Pisces?
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ANSWER:
Earth’s Rotation
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22 In which set are the rock drawings labeled with their correct rock types?

23 The topographic map below shows a lake and two rivers.

In which direction does each of the rivers flow?
(1) The Sapphire River and the Garnet River both flow east.
(2) The Sapphire River and the Garnet River both flow west.
(3) The Sapphire River flows east and the Garnet River flows west.
(4) The Sapphire River flows west and the Garnet River flows east.

Gem
Lake

N

Garnet River
Sapphire River

( 1 )

Sedimentary MetamorphicIgneous

( 4 )

Sedimentary MetamorphicIgneous

( 3 )

Sedimentary MetamorphicIgneous

( 2 )

Sedimentary MetamorphicIgneous

P.S./E. Sci.–Jan. ’08 [5] [OVER]

#29

What compass direction is Sapphire River flowing? 
What compass direction is Garnet River flowing?
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ANSWER:
Both flowing East (flowing out of the “V”)

BACK NEXT



Base your answers to questions 45 and 46 on the cross section below, which shows an underwater 
mountain range in the Atlantic Ocean. The oceanic bedrock is composed mainly of basalt. Points X and Y are
locations in the bedrock that have been diverging at the same rate. The movement of the North American Plate
and Eurasian Plate is shown by the two arrows.

45 Which statements best describe the age and magnetic orientation of the basalts found
at locations X and Y?
(1) The basalt at location X is younger than the basalt at location Y.  Both 

locations have the same magnetic orientation.
(2) The basalts at locations X and Y are the same age.  Both locations have the 

same magnetic orientation.
(3) The basalts at locations X and Y are the same age.  Location X has normal 

magnetic orientation and location Y has reversed magnetic orientation.
(4) The basalt at location X is older than the basalt at location Y.  Location X has 

reversed magnetic orientation and location Y has normal magnetic orientation.

( Not drawn to scale)

Atlantic Ocean

North American Plate Eurasian Plate

X Y

P.S./E. Sci.–Jan. ’08 [12]

#30

How does the age of the rocky at point X compare with 
the age of the rock at point Y?
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ANSWER:
Same age-equal distance from the ridge
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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
apparent

path

Sun’s
actual

position

ObserverS N

Sun’s
apparent

path

Sun’s
actual

position

ObserverS S

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

#31

What happens to the altitude of Polaris as you travel from 
point D to point A?
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ANSWER:
It gets higher in the sky
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Base your answers to questions 31 and 32 on the map below, which shows the risk of damage from seismic
activity in the United States.

31 In the United States, most of the major damage expected from a future earthquake
is predicted to occur near a
(1) divergent plate boundary, only
(2) convergent plate boundary, only
(3) mid-ocean ridge and a divergent plate boundary
(4) transform plate boundary and a hot spot

32 Which New York State location has the greatest risk of earthquake damage?
(1) Binghamton (3) Plattsburgh
(2) Buffalo (4) Elmira

Minor Damage
Moderate Damage
Major to Extreme Damage

Key
No Damage

Explain why there is very little chance of earthquake 
damage in the center of the United States.
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ANSWER:
Not near a plate boundary
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Base your answers to questions 58 through 61 on the contour map below. Letters A through H represent
locations in the area represented by the map. Contour lines are labeled in feet.

58 Calculate the gradient of the slope along the dashed line between points G and H
on the map. Label the answer with the correct units.    [2]

59 State how the shape of the contour lines crossing the Green River indicates that this
river flows toward the southeast.    [1]

60 Which letter represents the highest elevation?     [1]

61 Explain how the contour lines on the map indicate that the location labeled “Steep
Cliff ” is accurately named.     [1]

H

0 1/2 1 2 3 miles

G

N

A
100

100

100

200
D

C

E
F

200

200
200

Steep
Cliff100

B

Green River
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#33

What is the elevation of point A?
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ANSWER:
80 feet
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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

Star
formation

Supergiant
or

giant
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explosion
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Black dwarf
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Low mass
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#34

What factor determines whether a star will die as a black 
hole, neutron star, or black dwarf?
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ANSWER:
Its Mass
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Part B–2

Answer all questions in this part.

Directions (51–59): 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 51 and 52 on the topographic map of an island shown below. Elevations are
expressed in feet. Points A, B, C, and D are locations on the island. A triangulation point shows the highest ele-
vation on the island.

BA

Ocean

N

0

300
250

200

100
50

150

0 2 4 6 8 10 miles
Scale

325

C

D
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51 On the grid provided in your answer booklet, construct a topographic profile repre-
senting the cross-sectional view between point A and point B, following the directions
below. 
a Plot the elevation of the land along line AB by marking, with a dot, the elevation of

each point where a contour line is crossed by line AB.     [2]
b Connect the dots with a smooth, curved line to complete the topographic profile.   [1]

52 What is the average gradient, in feet per mile, along the straight line from point C to
point D?     [1]

#35

What is the approximate gradient between points C and D?
(record your answer to the nearest tenth, and include units)
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ANSWER:
Elevation of D: 200 feet
Elevation of C: 50 feet

(subtract the field value: 150 feet)

Distance between C and D is about 6 miles

150 feet/6 miles =25.0 feet/mile
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#36Base your answers to questions 47 and 48 on the map and graph below.  The map shows two cities, Arica
and Rio de Janeiro, located on opposite coasts of South America.  Both cities are near sea level.  The graph
shows the average monthly temperatures for the cities. 

47 Why does Arica have cooler average monthly temperatures than Rio de Janeiro?
(1) Rio de Janeiro receives insolation at a higher angle than Arica.
(2) Rio de Janeiro is influenced by a warmer ocean current than Arica.
(3) Arica is farther north than Rio de Janeiro.
(4) Arica receives yearly insolation that is less intense than Rio de Janeiro.

48 The summer season at Arica and Rio de Janeiro occurs from approximately
(1) March 21 through June 20
(2) June 21 through September 22
(3) September 23 through December 20
(4) December 21 through March 20
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What are the approximate coordinates of Rio de Janeiro?
What are the approximate coordinates of Arica?
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ANSWER:
Rio: 22° S, 43° W

Arica: 19° S, 75° W
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34 The block diagram below shows a tectonic plate boundary.  Points A and B represent locations on Earth’s
surface.

Which graph best shows the depths of most major earthquakes whose epicenters lie
between A and B?
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#37

What happens to the depth of earthquakes as you travel 
from point A to point B?
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ANSWER:
Earthquakes get deeper
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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. 

Sun

(Not drawn to scale)

Diagram 1

A

N C

Equato

r
N

Night
Day

D

B

N

Day
Night

Arctic Circle

N

Diagram 2

E

Noon

March 21

Sun’s
rays
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What is the altitude of the noon sun in NY when the Earth is 
at position D?
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ANSWER:
24.5° (winter)
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4 The diagram below represents two planets in our
solar system drawn to scale, Jupiter and planet A.

Planet A most likely represents

(1) Earth (3) Saturn
(2) Venus (4) Uranus

5 The graph below represents the brightness and
temperature of stars visible from Earth.

Which location on the graph best represents a
star with average brightness and temperature?

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

6 The length of an Earth year is based on Earth’s 

(1) rotation of 15°/hr
(2) revolution of 15°/hr
(3) rotation of approximately 1°/day
(4) revolution of approximately 1°/day

7 Earth’s hydrosphere is best described as the

(1) solid outer layer of Earth
(2) liquid outer layer of Earth
(3) magma layer located below Earth’s stiffer

mantle
(4) gaseous layer extending several hundred

kilometers from Earth into space

8 The passage of the Moon into Earth’s shadow
causes a

(1) lunar eclipse (3) new Moon
(2) solar eclipse (4) full Moon

9 The diagram below shows the latitude-longitude
grid on an Earth model. Points A and B are loca-
tions on the surface.

On Earth, the solar time difference between
point A and point B would be

(1) 1 hour (3) 12 hours
(2) 5 hours (4) 24 hours

10 The diagram below represents part of Earth’s
latitude-longitude system.

What is the latitude and longitude of point L?

(1) 5° E 30° N (3) 5° N 30° E
(2) 5° W 30° S (4) 5° S 30° W
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How many hours time difference are there between 
locations A and B? Which location is earlier?
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ANSWER:
5 hours difference

B is earlier (as you go west, the time gets less)
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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

What are the dates of Day 1, Day 2, and Day 3?

#40BACK NEXT



#40

ANSWER:
Day 1 is Summer

Day 2 is Fall or Spring
Day 3 is Winter
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26 A camera was placed outside at night and pointed directly at Polaris and several other stars. The lens was
kept open and a time-exposure photograph was taken. The diagram below represents that photograph of
Polaris and star trails, with an angular protractor to measure apparent motion.

How many hours was the lens kept open to create the star trails in this photograph?
(1) 1 hour (3) 3 hours
(2) 6 hours (4) 4 hours

27 The sequence of bedrock cross sections below represents the same landscape region over a period of 
geologic time.

This sequence best represents
(1) an arid region that experienced mostly uplifting forces 
(2) an arid region that experienced mostly erosional forces 
(3) a humid region that experienced mostly uplifting forces 
(4) a humid region that experienced mostly erosional forces 
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#41

What motion is responsible for the apparent movement of 
the stars as seen in the diagram?
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ANSWER:
Earth Rotation
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Base your answers to questions 59 and 60 on the diagram below, which shows an incomplete concept map
identifying the types of plate boundaries. Information in the boxes labeled A, B, C, D, and E has been deliber-
ately omitted. 

59 On the chart provided in your answer booklet, write the information that should be
placed in the boxes labeled A, B, and C that will correctly complete those portions
of the concept map.   [2]

60 On the geographic map provided in your answer booklet, write the letters D and E
on the plate boundary locations where the indicated movements are occurring.
Write the letters approximately the same size as shown on the concept map and
locate the letters directly on the plate boundary.   [2]

divergent
boundary

B

the Rift Valley
in eastern Africa

with subduction

the Japanese
island arc

 where two plates

an example is

where two oceanic
plates collide

this occurs

an example is

A

move
together

three types are

without subduction

the Himalayas

where two plates

this occurs

an example is

transform
boundary

D

with subduction

where two plates

an example is

where oceanic and
continental

plates collide

this occurs

an example is

one major type is

one major type is one major type is

E

 where
C

Earth’s Crustal
Plate Boundaries

slide past
one another

Identify A, B, C, D, and E.
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ANSWER:
A-Convergent

B-Plates Pull Aprt
C-Continent to Continent

D-San Andreas Fault
E-Juan de Fuca and North America
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Base your answers to questions 75 through 78 on the Rock Classification flowchart shown below. Letters A,
B, and C represent specific rocks in this classification scheme.

Rock Classification Flowchart

75 Rock A is composed of very fine-grained quartz and feldspar particles 0.005 centi-
meter in diameter. State the name of rock A.     [1]

76 Rock B has a glassy, vesicular texture and is composed mainly of potassium feldspar
and quartz. State the name of rock B.     [1]

77 Granite could be placed in the same position in the flowchart above as gabbro.
Describe two differences between granite and gabbro.    [1]

78 The diagram below represents two magnified views showing the arrangement of
minerals before and after metamorphism of rock C. State the name of rock C.   [1]

Mineral Arrangement
Before Metamorphism

Rock C Showing Banding
After Metamorphism

Stress

Stress

Stress

Stress

P.S./E. Sci.–Aug. ’03 [19] [OVER]

Rocks

Sedimentary Igneous Metamorphic

Clastic Crystalline Bioclastic Extrusive Intrusive Foliated Nonfoliated

Rock A
Rock 
salt

Limestone Gabbro QuartziteRock B Rock C

#43

What could rock A be?
What could rock B be? 
What could rock C be?
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ANSWER:

Rock A-Conglomerate, Breccia, Sandstone, Siltstone, Shale
Rock B-Rhyolite, Basalt

Rock C-Gneiss, Slate, Phyllite, Schist
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#44

What agent of erosion deposited this sediment?

18 Which statement is best supported by the fossil
record?
(1) Fossils are found in nearly all rocks.
(2) Fossils are found only in areas that were once

under water.
(3) Most early life-forms that left fossil remains

are now extinct.
(4) Most early life-forms that left fossil remains

still exist today.

19 U-shaped valleys and parallel grooves in bedrock
are characteristics of erosion by
(1) mass movement (3) running water
(2) wave action (4) glacial ice

20 Which mineral is the major component of drywall?
(1) talc (3) muscovite mica
(2) calcite (4) selenite gypsum

21 Which element is most abundant in Earth’s crust?
(1) nitrogen (3) oxygen
(2) hydrogen (4) silicon

22 What elevation and bedrock structure are generally
found in the Catskills?
(1) low elevation and horizontal sedimentary

bedrock structure
(2) high elevation and horizontal sedimentary

bedrock structure
(3) low elevation and folded metamorphic

bedrock structure
(4) high elevation and folded metamorphic

bedrock structure

23 The Mariana Trench was most likely created by the
(1) convergence of the Pacific and Philippine

Plates
(2) divergence of the Eurasian and Philippine

Plates
(3) sliding of the Pacific Plate past the North

American Plate
(4) movement of the Pacific Plate over the

Hawaii Hot Spot

24 The landscape diagram below shows a fan-shaped
pattern of sediment deposits.

The fan-shaped pattern of these sediments is
most likely the result of deposition by
(1) glacial ice (3) running water
(2) ocean waves (4) prevailing winds

Sedimen
t dep

osi
ts

P.S./E. Sci.–Jan. ’10 [4]
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ANSWER:
Running Water
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#45

What drainage pattern fits the landscape?

P.S./E. Sci.–Jan. ’06 [6]

26 The cross section below shows a drill rig used to
collect rock samples from below Earth’s surface.    

The rock samples collected from the bottom of
the drill hole came from which Earth layer?
(1) lithosphere (3) asthenosphere
(2) hydrosphere (4) stiffer mantle

27 Which sequence shows the order in which land-
scape regions are crossed as an airplane flies in a
straight course from Albany, New York, to
Massena, New York?
(1) plateau → plain → mountain
(2) plateau → mountain → plain
(3) plain → mountain → plain 
(4) mountain → plain → plateau

28 Why are Precambrian gneiss cobbles and boulders
commonly found on top of the surface bedrock in
the Catskills?
(1) The surface bedrock of the Catskills is com-

posed of Precambrian gneiss.
(2) The surface bedrock of the Catskills has been

overturned.
(3) Many meteorites composed of gneiss have

landed in the Catskills.
(4) Glaciers transported these rocks from the

Adirondacks to the Catskills.

29 Which component of Earth’s atmosphere is
classified as a greenhouse gas?
(1) oxygen (3) helium
(2) carbon dioxide (4) hydrogen

30 The cross section below shows the rock structure
of a deeply eroded, domed mountain region.

Which map shows the stream drainage pattern
that will most likely develop as the bedrock is
weathered and eroded from this igneous dome?

Earth’s
surface

2 kilometers

Drill rig

(Not drawn to scale)

(Not drawn to scale)

Igneous
intrusion

( 1 ) ( 3 )

( 2 ) ( 4 )

35 The block diagram below represents a deeply eroded dome.

Which map shows the stream drainage pattern that would most likely develop on this
deeply eroded dome?

( 1 )

( 2 )

( 3 )

( 4 )

P.S./E. Sci.–Aug. ’04 [9] [OVER]

35 The block diagram below represents a deeply eroded dome.

Which map shows the stream drainage pattern that would most likely develop on this
deeply eroded dome?

( 1 )

( 2 )

( 3 )

( 4 )

P.S./E. Sci.–Aug. ’04 [9] [OVER]

A B
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ANSWER:
A
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#46
10 The diagram below shows a laboratory setup.  The rubber band holds filter paper across the base of the open

tube to hold the soil sample.  The tube was placed in the water as shown.  The upward movement of water
is represented by arrows.  The height of the water that moved upward within the soil was measured.
Students repeated this procedure using soils with different particle sizes.  Results of the experiment are
shown in the data table.

Data Table

Results of this experiment lead to the conclusion that
(1) capillarity is greater in soils with larger particles 
(2) capillarity is greater in soils with smaller particles
(3) permeability is greater in soils with larger particles
(4) permeability is greater in soils with smaller particles

Rubber band
and filter paper

Soil

Water

Average Soil
Particle Diameter

(cm)

Height of Water
in Column

(cm)

0.006 30.0

0.2 8.0

1.0 0.5

P.S./E. Sci.–June ’09 [4]

11 When two tectonic plates collide, oceanic crust
usually subducts beneath continental crust
because oceanic crust is primarily composed of
igneous rock that has
(1) low density and is mafic
(2) low density and is felsic
(3) high density and is mafic
(4) high density and is felsic

12 New York State’s generalized landscape regions
are identified primarily on the basis of elevation
and
(1) bedrock structure (3) geologic age
(2) climate zones (4) latitude

What is the upward movement of water called?
What size (big or small) has the most water retention?
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ANSWER:
Capillarity 

Really small particles
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#47

What type of chemical weathering forms caves?

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

Sun

(Not drawn to scale)

A

N C

Equator

N

Night
Day

D

B

N

Day
Night

Arctic Circle

N

P.S./E. Sci.–Aug. ’08 [10]
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ANSWER:
Carbonation

BACK NEXT



#48

What agent of erosion caused the debris flow?

P.S./E. Sci.–June ’08 [11] [OVER]

31 The diagrams below represent four different examples of one process that transports sediments.

Which process is shown in these diagrams?
(1) chemical weathering (3) mass movement
(2) wind action (4) rock abrasion

Soil creep Debris flow Mud flow Rock fall

Gradual downhill
movement of soil

Rapid downslope flow
of debris

Downward flow of fine
particles (mud) and
large amounts of water

Rapid falling of pieces
of rock from a cliff or
steep slope

32 The cross section below shows a stream flowing
downhill.  Points A through D are locations in the
stream.

At which point would most deposition occur?
(1) A (3) C
(2) B (4) D

33 A stream flowing at a velocity of 250 centimeters
per second is transporting sediment particles
ranging in size from clay to cobbles.  Which trans-
ported particles will be deposited by the stream if
its velocity decreases to 100 centimeters per 
second?
(1) cobbles, only
(2) cobbles and some pebbles, only
(3) cobbles, pebbles, and some sand, only
(4) cobbles, pebbles, sand, silt, and clay

34 Which rock is sedimentary in origin and formed
as a result of chemical processes?
(1) granite (3) breccia
(2) shale (4) dolostone

35 The photograph below shows an igneous rock.

What is the origin and rate of formation of this
rock?
(1) plutonic with slow cooling
(2) plutonic with rapid cooling
(3) volcanic with slow cooling
(4) volcanic with rapid cooling

Lake

A

B

D

Stream

C

BACK NEXT



#48

ANSWER:
Gravity
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#49

What layer is most resistant to weathering?

6 Which list shows stars in order of increasing
temperature?
(1) Barnard’s Star, Polaris, Sirius, Rigel
(2) Aldebaran, the Sun, Rigel, Procyon B
(3) Rigel, Polaris, Aldebaran, Barnard’s Star
(4) Procyon B, Alpha Centauri, Polaris, Betelgeuse

7 Which group of organisms is inferred to have
existed for the least amount of time in 
geologic history?
(1) trilobites (3) eurypterids
(2) dinosaurs (4) placoderm fish

8 Which weather variable can be determined by
using a psychrometer?
(1) barometric pressure
(2) cloud cover
(3) relative humidity
(4) wind speed

9 The cross section below shows sedimentary
bedrock layers A, B, C, and D exposed at Earth’s
surface.

Which layer appears to be the least resistant to
weathering?
(1) A (3) C
(2) B (4) D

10 Which rock was organically formed and some-
times contains fossilized plant impressions?
(1) rock gypsum (3) breccia
(2) phyllite (4) coal

11 The geologic cross section below shows an
unconformity in New York State bedrock layers
that have not been overturned. Index fossils
found throughout some rock layers are shown.

Which New York State index fossil may have
been present in a rock layer that is missing due to
the unconformity?

12 Most scientists believe the Milky Way Galaxy is
(1) spherical in shape   
(2) 4.6 billion years old
(3) composed of stars revolving around Earth
(4) one of billions of galaxies in the universe

Maclurites

( 4 )

Bothriolepis

( 2 )

Condor

( 1 )

Lichenaria

( 3 )

(Not drawn to scale)

Unconformity

B

A

C

D
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ANSWER:
D-Shale layer
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#50

Which diagram shows the youngest river and why?

Base your answers to questions 45 and 46 on the diagrams below. Diagrams A, B, and C represent three 
different river valleys.

45 Which bar graph best represents the relative gradients of the main rivers shown in
diagrams A, B, and C?

46 Most sediments found on the floodplain shown in diagram A are likely to be
(1) angular and weathered from underlying bedrock 
(2) angular and weathered from bedrock upstream
(3) rounded and weathered from underlying bedrock 
(4) rounded and weathered from bedrock upstream 

( 1 )

G
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di
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tSteep

Gentle

Diagram
( 3 )

Diagram

( 2 )

Diagram
( 4 )

Diagram

A B C

A B C A B C

A B C
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Diagram A Diagram CDiagram B
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ANSWER:
Diagram B with the V shape valley
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#51

What agent of erosion formed the Drumlins?

Base your answers to questions 54 through 57 on map A and map B below, and on map C in your answer
booklet, which show evidence that much of New York State was once covered by a glacial ice sheet. Map A
shows the location of the Finger Lakes Region in New York State. The boxed areas on map A were enlarged to
create maps B and C. Map B shows a portion of a drumlin field near Oswego, New York. Map C, in your answer
booklet, shows the locations of glacial moraines and outwash plains on Long Island, New York.

54 The arrangement of the drumlins on map B indicates that a large ice sheet advanced
across New York State in which compass direction?   [1]

55 The diagrams below represent three sediment samples labeled X, Y, and Z. These
samples were collected from three locations marked with empty boxes ( ) on map C
in your answer booklet.

In your answer booklet, write the letter of each sample in the correct box on map C
to indicate the location from which each sample was most likely collected.   [1]

Lake
Erie

Long Island
Sound

Rochester

Lake Ontario

Map B

Map C

Key

Drumlins

Map BMap A

Finger Lakes Region

OswegoLake
Ontario

Oswego

N

Sorted particle-
size range:

0.005–0.09 cm

Unsorted particle-
size range:
0.01–62 cm

Sample Y Sample Z

Sorted particle-
size range:
0.1–0.3 cm

(Not drawn to scale)

Sample X

!
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ANSWER:
Glaciers
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#52

What is this feature called and how does it form?22 According to plate tectonic theory, during which
geologic time interval did the continents of North
America and Africa separate, resulting in the ini-
tial opening of the Atlantic Ocean?
(1) Mesozoic Era (3) Proterozoic Eon
(2) Paleozoic Era (4) Archean Eon

23 Which rock most probably formed directly from
lava cooling quickly at Earth’s surface?

24 The diagram below shows a sedimentary rock 
sample.

Which agent of erosion was most likely respon-
sible for shaping the particles forming this rock?
(1) mass movement (3) glacial ice
(2) wind (4) running water

25 Near which location in New York State would a
geologist have the greatest chance of finding
dinosaur footprints in the surface bedrock?
(1) 41° 10' N latitude, 74º W longitude
(2) 42º 10' N latitude, 74º 30' W longitude
(3) 43º 30' N latitude, 76º W longitude
(4) 44º 30' N latitude, 75º 30' W longitude

(Shown actual size)

Large intergrown
crystals

Gas pockets
in glass

( 2 )

Pebbles
cemented in
sand matrix

( 1 )

Mica crystals
in foliated
layers

( 3 )

( 4 )

P.S./E. Sci.–Jan. ’04 [5] [OVER]

21 The diagrams below show gradual stages 1, 2, and 3 in the development of a river delta where a river enters
an ocean.

Which statement best explains why the river delta is developing at this site?
(1) The rate of deposition is less than the rate of erosion.
(2) The rate of deposition is greater than the rate of erosion.
(3) Sea level is slowly falling.
(4) Sea level is slowly rising.

Stage 1 Stage 2 Stage 3
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ANSWER:
Delta formed by running water entering an ocean
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What type of weathering is this called?

P.S. E./Sci.–June ’02 [6]

26 The diagram below shows granite bedrock with
cracks. Water has seeped into the cracks and
frozen. The arrows represent the directions in
which the cracks have widened due to weathering.

Which statement best describes the physical
weathering shown by the diagram?
(1) Enlargement of the cracks occurs because

water expands when it freezes.
(2) This type of weathering occurs only in

bedrock composed of granite.
(3) The cracks become wider because of chemi-

cal reactions between water and the rock.
(4) This type of weathering is common in

regions of primarily warm and humid cli-
mates.

27 The table below shows the density of four min-
eral samples.

Mineral Density
(g/cm3)

Cinnabar 8.2

Magnetite 5.2

Quartz 2.7

Siderite 3.9

If the shape and size of the four mineral samples
are the same, which mineral will settle most
slowly in water?
(1) cinnabar (3) quartz
(2) magnetite (4) siderite

28 Which stream-drainage pattern most likely
developed on the surface of a newly formed vol-
canic mountain?

29 The cross section below shows sedimentary
rocks being eroded by water at a waterfall.

The sedimentary rock layers are being weath-
ered and eroded at different rates primarily
because the rock layers 
(1) formed during different time periods
(2) contain different fossils
(3) have different compositions
(4) are horizontal

( 1 ) ( 3 )

( 2 ) ( 4 )

Ice

BACK NEXT



#53

ANSWER:
Frost Wedging

or
Frost Action
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#54

What type of sorting is this called?

26 The map below shows the location of four cities,
A, B, C, and D, in the western United States
where prevailing winds are from the southwest.

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

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

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

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

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

N

C

B

D

A

Key

Mountains

United StatesOcean

P.S./E. Sci.–Aug. ’02 [6]

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

Sand

Mountain

Gravel

Plain
Silt and clay

River

(Not drawn to scale)

Which factor most likely caused the sediment to be sorted in the pattern shown?
(1) velocity of the river water
(2) hardness of the surface bedrock
(3) mineral composition of the sediment
(4) temperature of the water
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ANSWER:
Horizontal Sorting
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The lake formed when a massive ice block is dropped off 
by a glacier, buried in sediment and then melts is called..?

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

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

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

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

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

Block of ice dropped by
a glacier

Water

Ice block melts

Ice

Ice block becomes
surrounded by sediment

Ice

( 1 ) ( 3 )

( 2 ) ( 4 )

A

B C

D

North
America

Europe

Atlantic
Ocean

Africa

P.S./E. Sci.–August ’10 [8]
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ANSWER:
A Kettle Lake
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#56

Dropping all mixed particles into the tube of water will 
give you what type of sorting?

Base your answers to questions 53 and 54 on the diagram below, which shows a clear plastic tube contain-
ing water and a beaker containing a mixture of rounded quartz grains of different sizes.

53 When the rounded quartz grains are poured all at once into the tube, the grains will set-
tle to the bottom of the tube. On the cross section provided in your answer booklet,
draw the approximate grain sizes and pattern of arrangement of the rounded quartz
grains at the bottom of the tube.  [1]

54 The side-view diagram below shows the same mixture and amount of rounded
quartz grains being poured all at once into a moving stream with a depth of 3 meters. 

Describe the general location of the 2-mm-diameter rounded quartz grains compared
to the 4-mm-diameter rounded quartz grains as they are transported and deposited
downstream.    [1]

Particles being poured

Side View of Stream

Direction of streamflow

12 meters

Top of stream

Bottom of stream

Tube
containing
water

Beaker containing
mixture of quartz grains
(2–4 mm in diameter)

(Not drawn to scale)

P.S./E. Sci.–Aug. ’04 [16]
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ANSWER:
Vertical sorting
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#57

What is happening at A and B (think erosion/deposition)
Where does water have the fastest velocity?

What is a turn called within a stream?

P.S./E. Sci.–Jan. ’05 [5] [OVER]

25 The map below shows the path of a river. The
arrow shows the direction the river is flowing.
Letters A and B identify the banks of the river.

The water depth is greater near bank A than bank B
because the water velocity near bank A is
(1) faster, causing deposition to occur
(2) faster, causing erosion to occur
(3) slower, causing deposition to occur
(4) slower, causing erosion to occur

26 Which home-building material is made mostly
from the mineral gypsum?
(1) plastic pipes (3) drywall panels
(2) window glass (4) iron nails

27 The two most abundant elements by mass in
Earth’s crust are oxygen and
(1) potassium (3) nitrogen 
(2) hydrogen (4) silicon

River

B

A

24 The diagram below represents a part of the crystal structure of the mineral kaolinite.

Structure of Kaolinite

An arrangement of atoms such as the one shown in the diagram determines a mineral’s
(1) age of formation (3) physical properties 
(2) infiltration rate (4) temperature of formation
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ANSWER:
A=has erosion

B=has deposition
A=has the fastest water velocity

A turn is called a meander
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What tube has the greatest permeability?

P.S./E. Sci.–June ’06 [15] [OVER]

50 The diagram below shows tubes A and B partly filled with equal volumes of round 
plastic beads of uniform size. The beads in tube A are smaller than the beads in 
tube B. Water was placed in tube A until the pore spaces were filled. The drain valve
was then opened, and the amount of time for the water to drain from the tube was
recorded. The amount of water that remained around the beads was then 
calculated and recorded. Data table 1 shows the measurements recorded using tube A.

If the same procedure was followed with tube B, which data table shows the 
measurements most likely recorded?

(1) (3)

(2) (4)

Data Table 2: Tube B

water required to fill pore spaces 168 mL

time required for draining 1.4 sec

water that remained around the beads
after draining 36 mL

Data Table 2: Tube B

water required to fill pore spaces 168 mL

time required for draining 3.2 sec

water that remained around the beads
after draining 46 mL

Data Table 2: Tube B

water required to fill pore spaces 124 mL

time required for draining 3.2 sec

water that remained around the beads
after draining 36 mL

Data Table 2: Tube B

water required to fill pore spaces 124 mL

time required for draining 1.4 sec

water that remained around the beads
after draining 26 mL

Data Table 1: Tube A

water required to fill pore spaces 124 mL

time required for draining 2.1 sec

water that remained around the beads
after draining 36 mL

Tube A Tube B

Drain
valves
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ANSWER:
Tube B
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What container has the greatest porosity?

P.S./E. Sci.–August ’07 [4]

16 The diagrams below represent three containers, A, B, and C, which were filled with equal volumes of
uniformly sorted plastic beads.  Water was poured into each container to determine porosity and infiltration
time.

Which data table best represents the porosity and infiltration time of the beads in the three containers?

(1) (3)

(2) (4)

CBA

(Not drawn to scale)

Beaker Porosity
(%)

Infiltration Time
(sec)

A 40 5.2

B 40 2.8

C 40 0.4

Beaker Porosity
(%)

Infiltration Time
(sec)

A 20 5.2

B 30 2.8

C 40 0.4

Beaker Porosity
(%)

Infiltration Time
(sec)

A 40 0.4

B 40 2.8

C 40 5.2

Beaker Porosity
(%)

Infiltration Time
(sec)

A 20 0.4

B 30 2.8

C 40 5.2
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ANSWER:
They are all the same!
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What is the rounding of rocks called?

P.S./E. Sci.–June ’10 [11] [OVER]

Part B–1

Answer all questions in this part.

Directions (36–50): 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.

Base your answers to questions 36 through 38 on the block diagram below, which represents the landscape
features associated with a meandering stream. WX is the location of a cross section.  Location A indicates a 
landscape feature.

36 The landscape feature at location A is best described as
(1) a sandbar (3) a delta
(2) an escarpment (4) a floodplain

37 Which particle of quartz shows evidence of being transported the farthest distance by
the stream?

38 Which cross section best represents the shape of the stream bottom at WX?

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

W X W X W X W X

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

XW

A

(Not drawn to scale)
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#60

ANSWER:
Abrasion (water or wind)
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#61

What is the top layer of soil called?
What is soil made of?

31 The cross section below shows layers of soil.

P.S./E. Sci.–Jan. ’06 [7] [OVER]

Dark brown to black soil
with a high organic content

Tan to orange soil with
a high clay content,
some rock fragments

Light gray to black soil,
coarse rock fragments

Which two processes produced the layer of dark brown to black soil?
(1) melting and solidification of magma (3) weathering and biologic activity
(2) erosion and uplifting (4) compaction and cementation

32 Equal volumes of the four samples shown below were placed outside and heated by energy from the Sun’s
rays for 30 minutes.

Iron fragmentsBasaltic sandCopper penniesWater

The surface temperature of which sample increased at the slowest rate?
(1) water (3) basaltic sand
(2) copper pennies (4) iron fragments
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#61

ANSWER:
Humus

Weathered rock and organic remains
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#62

Label the water cycle

65 Part of which generalized New York State landscape region is drained by the
Susquehanna River and its tributaries?   [1]

66 The diagram below shows a model of the water cycle.  The arrows show the move-
ment of water molecules through the water cycle.  The circled numbers represent
the processes that occur as the water molecules reach the different stages of the
water cycle.

Complete the table in your answer booklet by identifying the name of the water
cycle process occurring at each number.   [2]

Water vapor
from ocean

Water vapor
from plants

Groundwater

Sun
4

2
1

3

Ocean5

6

P.S./E. Sci.–Aug. ’06 [20]

Part C

Answer all questions in this part.

Directions (65–82): 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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#62

ANSWER:
1. Evaporation
2. Transpiration

3.  Condensation
4.  Precipitation

5.  Runoff
6.  Infiltration
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#63

What made the 2 types of valley’s?

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

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

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

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

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

Soil

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

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

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

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

temperature decreases.

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

Base your answers to questions 61 and 62 on the photograph below, which shows a mountainous region cut
by a large valley in its center.

61 What characteristic of this large valley supports the inference that glacial ice formed
the valley?  [1]

62 Describe additional geologic evidence that might be found on the valley floor that
would support the idea that glacial ice formed this valley.   [1]

P.S./E. Sci.–Jan. ’04 [17] [OVER]

Part C

Answer all questions in this part.

Directions (61–74): Record your answers in the spaces provided in your answer booklet. Some questions
may require the use of the Earth Science Reference Tables.

A B
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#63

ANSWER:
A.  Glacier
B.  River
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#64

What deposited these samples?

Base your answers to questions 54 through 57 on map A and map B below, and on map C in your answer
booklet, which show evidence that much of New York State was once covered by a glacial ice sheet. Map A
shows the location of the Finger Lakes Region in New York State. The boxed areas on map A were enlarged to
create maps B and C. Map B shows a portion of a drumlin field near Oswego, New York. Map C, in your answer
booklet, shows the locations of glacial moraines and outwash plains on Long Island, New York.

54 The arrangement of the drumlins on map B indicates that a large ice sheet advanced
across New York State in which compass direction?   [1]

55 The diagrams below represent three sediment samples labeled X, Y, and Z. These
samples were collected from three locations marked with empty boxes ( ) on map C
in your answer booklet.

In your answer booklet, write the letter of each sample in the correct box on map C
to indicate the location from which each sample was most likely collected.   [1]

Lake
Erie

Long Island
Sound

Rochester

Lake Ontario

Map B

Map C

Key

Drumlins

Map BMap A

Finger Lakes Region

OswegoLake
Ontario

Oswego

N

Sorted particle-
size range:

0.005–0.09 cm

Unsorted particle-
size range:
0.01–62 cm

Sample Y Sample Z

Sorted particle-
size range:
0.1–0.3 cm

(Not drawn to scale)

Sample X

!
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Base your answers to questions 54 through 57 on map A and map B below, and on map C in your answer
booklet, which show evidence that much of New York State was once covered by a glacial ice sheet. Map A
shows the location of the Finger Lakes Region in New York State. The boxed areas on map A were enlarged to
create maps B and C. Map B shows a portion of a drumlin field near Oswego, New York. Map C, in your answer
booklet, shows the locations of glacial moraines and outwash plains on Long Island, New York.

54 The arrangement of the drumlins on map B indicates that a large ice sheet advanced
across New York State in which compass direction?   [1]

55 The diagrams below represent three sediment samples labeled X, Y, and Z. These
samples were collected from three locations marked with empty boxes ( ) on map C
in your answer booklet.

In your answer booklet, write the letter of each sample in the correct box on map C
to indicate the location from which each sample was most likely collected.   [1]

Lake
Erie

Long Island
Sound

Rochester

Lake Ontario

Map B

Map C

Key

Drumlins

Map BMap A

Finger Lakes Region

OswegoLake
Ontario

Oswego

N

Sorted particle-
size range:

0.005–0.09 cm

Unsorted particle-
size range:
0.01–62 cm

Sample Y Sample Z

Sorted particle-
size range:
0.1–0.3 cm

(Not drawn to scale)

Sample X

!
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#64

ANSWER:
Y.  Glacier (unsorted)

Z.  River (sorted)
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#65

What day has the strongest winds?

8 The diagram below represents a swinging
Foucault pendulum.

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

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

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

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

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

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

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

Air-Pressure Readings

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

Day City A
Air Pressure (mb)

City B
Air Pressure (mb)

1 1004.0 1004.0

2 1000.1 1002.9

3 1000.2 1011.1

4 1010.4 1012.3

Earth

Sun

D

B

A
C

(Not drawn to scale)

Horizon 48°

March 21

Observer
located
at 42° N

Sun

Ceiling of room
Pivotal point

of attachment

Swinging
pendulum

Floor

Ring of pegs
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#65

ANSWER:
Day 3 (biggest difference in pressure)
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#66

What time of day was humidity the highest?
What time of day was the driest?

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

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

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

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

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

Soil

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

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

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

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

temperature decreases.

22 What were the relative humidity and air tempera-
ture at noon on this day?
(1) 47% and 32°F (3) 47% and 48°F
(2) 65% and 32°F (4) 65% and 48°F
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#66

ANSWER:
6am and 4pm
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#67

What is the name of this circulation?

Base your answers to questions 47 through 50 on the cross section below and on your knowledge of Earth
science. The cross section shows the general movement of air within a portion of Earth’s atmosphere located
between 30° N and 30° S latitude.  Numbers 1 and 2 represent different locations in the atmosphere.

47 Which temperature zone layer of Earth’s atmosphere is shown in the cross section?
(1) troposphere (3) mesosphere
(2) stratosphere (4) thermosphere

48 The air movement shown in the cross section is due to the process of 
(1) condensation (3) evaporation
(2) conduction (4) convection

49 What is the approximate percentage by volume of oxygen present in Earth’s atmo-
sphere at location 2?
(1) 10% (3) 33%
(2) 21% (4) 46%

Earth’s
surfaceLatitude

30° S

10
 k

m

1 1

22

30° N 0°

(Not drawn to scale)
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#67

ANSWER:
Convection

BACK NEXT



#68

What are these instruments called and what do they 
measure?

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

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

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

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

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

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

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

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

50

40

30

20

60

70
N

Sea breeze

1013 mb

Ocean

(Not drawn to scale)

P.S./E. Sci.–Jan. ’09 [5] [OVER] 

6 In October, observers in New York State looking
due south at the night sky would see a different
group of constellations than they had seen in
March. What is the best explanation for this
change in the night sky?
(1) Constellations revolve around Earth.
(2) Constellations revolve around the Sun. 
(3) The Sun revolves around the center of our

galaxy. 
(4) Earth revolves around the Sun.  

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

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

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

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

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

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

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

more transparent
(3) warmer than normal because the atmosphere

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

is more transparent

12 A P-wave takes 8 minutes and 20 seconds to
travel from the epicenter of an earthquake to a
seismic station.  Approximately how long will an
S-wave take to travel from the epicenter of the
same earthquake to this seismic station?
(1) 6 min 40 sec (3) 15 min 00 sec
(2) 9 min 40 sec (4) 19 min 00 sec

30.00

29.00 31.00

H

H

( 3 )( 1 )

H

( 4 )( 2 )

H
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A B
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#68

ANSWER:
A: Barometer-measures pressure

B: Anemometer-measures wind speed
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#69

Which city is coastal and which is inland?

P.S./E. Sci.–June ’11 [15] [OVER]

Base your answers to questions 56 through 59 on the graphs and map below. The map shows a view of Earth
from above the North Pole. Points on the map indicate the positions of Reykjavik, Iceland, and Yakutsk, Russia.
The graphs show average monthly air temperature (line graphs) and amount of precipitation (bar graphs) for
both locations.

56 Write the two-letter weather map symbol for an air mass that originates over
Yakutsk.   [1]

57 Explain why Reykjavik has cooler summers and warmer winters than Yakutsk.   [1]

58 Describe one way the yearly precipitation in Yakutsk differs from that in Reykjavik.   [1]

59 Identify one warm and one cool ocean current that affect the climate of Iceland.   [1]

BACK NEXT



#69

ANSWER:
Iceland is coastal
Russia is inland
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#70

Whats missing?

P.S./E. Sci.– June ’11 [7] [OVER]

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

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

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

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

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

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

Warm air rises.
The air expands

due to
lower pressure.

Condensation
occurs and a
cloud forms.
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#70

ANSWER:
Air cools to the dew point
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#71

What type of front is this?

Base your answers to questions 51 through 53 on the cross section below, which shows a typical cold front
moving over New York State in early summer.

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

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

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

cP mT

Direction of
movement

Cold, dry air Warm, moist air

Cumulonimbus clouds

Rain

Lightning

Cold front

P.S./E. Sci.–June ’05 [14]

Part B–2

Answer all questions in this part.

Directions (51–65): Record your answers in the spaces provided in your answer booklet. Some questions
may require the use of the Earth Science Reference Tables.BACK NEXT



#71

ANSWER:
Cold Front
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#72

The curvature of winds caused by Earth’s rotation is 
called....

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

A

B C

D

Key

Original direction of wind
Deflected path of wind

Rotation
( 1 )

North Pole

Rotation
( 2 )

North Pole

Rotation
( 3 )

North Pole

Rotation
( 4 )

North Pole

Point X North
Pole Sun’s

rays

Direction of rotation
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#72

ANSWER:
The Coriolis Effect
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#73

What do the 2 air masses stand for?

P.S./E. Sci.–June ’06 [8]

33 Which map shows the two correctly labeled air masses that frequently converge in the central plains to cause
tornadoes?

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

If all four samples are placed together in a closed, dry container and shaken vigorously
for 10 minutes, which mineral sample would experience the most abrasion?
(1) quartz (3) pyroxene
(2) amphibole (4) galena

PyroxeneQuartz Amphibole Galena

( 2 ) ( 4 )

( 3 )( 1 )

mT

cP

cP

mT

cT

mP

mP

cT
BACK NEXT
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ANSWER:
cP is continental polar
mT is maritime tropical
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#74

Calculate the dew point and relative humidity

P.S./E. Sci.–June ’07 [3] [OVER]

8 Which temperature zone of Earth’s atmosphere
contains the most water vapor?
(1) mesosphere (3) thermosphere
(2) stratosphere (4) troposphere

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

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

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

action

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

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

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

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

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

than the drier air, releasing energy.

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

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

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

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

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

18°C

10°C

Wet cloth wick
Reservoir
of water

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

Container
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ANSWER:
Dewpoint = 2ºC

Relative Humidity = 33% 
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#75

Express how winds blow around H and L pressure

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?

Star Star Planet C
Mass = 1

Distance = 2

( 3 )

Planet A
Mass = 1

Distance = 1

( 1 )

Star Planet D
Mass = 2

Distance = 2

( 4 )

Star Planet B
Mass = 2

Distance = 1

( 2 )

P.S./E. Sci.–June ’04 [5] [OVER]

17 Which map best represents the direction of surface winds associated with the high- and low-pressure systems?
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#75

ANSWER:
High pressure is clockwise and outward

Low pressure is inward and counterclockwise
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#76

What is this a map of?

12 The diagram below represents the major stars of
the constellation Orion, as viewed by an observer
in New York State.

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

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

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

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

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

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

15 Which graph best shows the general effect that
differences in elevation above sea level have on
the average annual temperature?
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P.S./E. Sci.–June ’01 [4]

11 The map below shows part of North America.

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

(1) Earth’s rotation (3) ocean conduction currents
(2) the prevailing northeast winds (4) Atlantic Ocean hurricanes
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20° N 20° N
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ANSWER:
Path of an atlantic hurricane
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Around what point are the strongest winds?

24 The weather map below shows isobars labeled in millibars. Points A, B, C, and D are locations on Earth’s
surface.

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

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

Which statement best explains why the position of the polar front jet stream varies with the seasons?
(1) Rising air compresses and cools in winter.
(2) Water heats and cools more rapidly than land in winter.
(3) Prevailing winds reverse direction in summer.
(4) The vertical rays of the Sun shift north of the equator in summer.
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ANSWER:
B
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Is this a land or sea breeze?

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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P.S./E. Sci.–Aug. ’03 [4]

BACK NEXT



#78

ANSWER:
Land breeze
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What city just experienced a thunderstorm?
What city has the coolest temps?

Part B–1

Answer all questions in this part.

Directions (36–50): For each statement or question, write on your separate answer sheet the number of the
word or expression that, of those given, best completes the statement or answers the question.  Some questions
may require the use of the Earth Science Reference Tables.

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

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

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

38 Surface winds within this low-pressure system most likely are flowing
(1) toward the center in a clockwise pattern
(2) toward the center in a counterclockwise pattern
(3) away from the center in a clockwise pattern
(4) away from the center in a counterclockwise pattern
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ANSWER:
B has had a thunderstorm
 C has the coolest temps
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How can you tell that Utica has a good chance for rain?
What is the pressure?

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

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

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

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

4 of a mile.  On the station model for New York City
in your answer booklet, place, in the proper location and format, the
information below.   [2]
• wind direction
• wind speed
• present weather 
• visibility

P.S./E. Sci.–August ’07 [16]
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ANSWER:
Air temp and Dew point are close

999.8 mb
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What location has expansional cooling and lots of 
precipitation?

P.S./E. Sci.–June ’07 [2]

Part A

Answer all questions in this part.

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

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

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

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

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

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

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

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

warmed.

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

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