
Base your answers to questions 77 through 81 on the passage and map below and the tide table on the next
page. The map shows the tidal range (the difference between the highest and lowest tides) in meters for the Bay
of Fundy, Chignecto Bay, and the Minas Basin. The table shows the times of high and low tides for Hopewell
Cape for August 21 and 22, 2005.

The Bay of Fundy has the Highest Tides on Earth

The unique shape of the Bay of Fundy contributes to the extremely high ocean
tides experienced there.  Frequently described as funnel shaped, the bay gradually
becomes more narrow and shallow to the northeast where it splits to form Chignecto
Bay and the Minas Basin. The highest tides of the Bay of Fundy are found within these
fingers of the bay and are caused by the incoming tides encountering seaward-moving
river currents as the bay narrows.  The tide height is also affected by the amount of
time it takes for high tide to flood the bay.  This time is nearly identical from one high
tide to the next.
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Base your answers to questions 44 through 46 on the diagram below, which shows Earth in orbit around 
the Sun, and the Moon in orbit around Earth. M1, M2, M3, and M4 indicate positions of the Moon in its orbit.
Letter A indicates a location on Earth’s surface.

44 An observer at location A on Earth views the Moon when it is at position M3. Which
phase of the Moon will the observer see?

45 At which Moon position could a solar eclipse be seen from Earth?
(1) M1 (3) M3
(2) M2 (4) M4

46 An observer at location A noticed that the apparent size of the Moon varied slightly
from month to month when the Moon was at position M4 in its orbit. Which 
statement best explains this variation in the apparent size of the Moon?
(1) The Moon expands in summer and contracts in winter.
(2) The Moon shows complete cycles of phases throughout the year.
(3) The Moon’s period of rotation is equal to its period of revolution.
(4) The Moon’s distance from Earth varies in a cyclic manner.

( 4 )( 3 )( 2 )( 1 )
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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
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31 The diagram below shows Earth and the Moon in four locations during their orbits. Arrows A through D
represent different motions of Earth, the Moon, and the Sun.

Which arrow represents a rate of movement of approximately 1° per day?
(1) A (3) C
(2) B (4) D

32 The diagram below shows columns A, B, C, and D that contain different sediments.

Equal volumes of water were poured through each column. Which column of sediment retained the most
water?
(1) A (3) C
(2) B (4) D
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Base your answers to questions 40 through 42 on the world map below, which shows regions of Earth where
a solar eclipse was visible on May 20, 1947. Locations A, B, C, and D are on Earth’s surface.

40 At which location could an observer have viewed this total solar eclipse if the skies
were clear?
(1) A (3) C
(2) B (4) D

41 Which statement best describes the visibility of this eclipse from locations in New
York State?
(1) A total eclipse was visible all day.
(2) A total eclipse was visible only from noon until sunset.
(3) A partial eclipse was visible only from noon until sunset.
(4) Neither a partial nor a total eclipse was visible.



34 The diagram below shows the Moon at four positions in its orbit around Earth as viewed from above the
North Pole. The date of one of the four positions has been labeled.

Which photograph shows the appearance of the Moon as viewed by an observer in
New York State on May 17, 2000?

35 The diagram below represents a sample of rubidium-87 (87Rb).

Which diagram represents the correct proportion of 87Rb to its decay product, 87Sr,
after two half-lives?
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37 Which diagram represents the phase of the Moon, as seen by an observer on Earth,
when the Moon is located at position A in its orbit?

Base your answers to questions 38 through 40 on the passage below and on your knowledge of Earth
science.

A Newly Discovered Planet

Scientists studying a Sun-like star named Ogle-Tr-3 discovered a planet that is, on
the average, 3.5 million kilometers away from the star’s surface.  The planet was discov-
ered as a result of observing a cyclic decrease in the brightness of Ogle-Tr-3 every 28.5
hours.  The changing brightness is the result of the planet blocking some of the starlight
when it is between Ogle-Tr-3 and Earth.  This observation allowed scientists to find not
only the planet, but also to determine the planet’s mass and density.  The mass has been
calculated to be approximately 159 times the mass of Earth.  The planet is only 20% as
dense as Jupiter.  Scientists think that this low density is the result of being very close to
Ogle-Tr-3.

38 Compared to the period of revolution of Mercury and Venus, this newly discovered
planet’s period of revolution is
(1) shorter than both Mercury’s and Venus’
(2) longer than both Mercury’s and Venus’
(3) shorter than Mercury’s but longer than Venus’
(4) longer than Mercury’s but shorter than Venus’

39 The density of the discovered planet has been estimated to be approximately 
(1) 5.5 g/cm3 (3) 1.3 g/cm3

(2) 2.0 g/cm3 (4) 0.3 g/cm3

40 The planet was discovered when it passed between Earth and the star Ogle-Tr-3.
Which event in our solar system results from a similar type of alignment of the
Moon between Earth and the Sun?
(1) summer solstice (3) solar eclipse
(2) winter solstice (4) lunar eclipse

( 2 ) ( 3 ) ( 4 )( 1 )
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Base your answers to questions 44 through 46 on the diagram below, which shows Earth in orbit around 
the Sun, and the Moon in orbit around Earth. M1, M2, M3, and M4 indicate positions of the Moon in its orbit.
Letter A indicates a location on Earth’s surface.

44 An observer at location A on Earth views the Moon when it is at position M3. Which
phase of the Moon will the observer see?

45 At which Moon position could a solar eclipse be seen from Earth?
(1) M1 (3) M3
(2) M2 (4) M4

46 An observer at location A noticed that the apparent size of the Moon varied slightly
from month to month when the Moon was at position M4 in its orbit. Which 
statement best explains this variation in the apparent size of the Moon?
(1) The Moon expands in summer and contracts in winter.
(2) The Moon shows complete cycles of phases throughout the year.
(3) The Moon’s period of rotation is equal to its period of revolution.
(4) The Moon’s distance from Earth varies in a cyclic manner.

( 4 )( 3 )( 2 )( 1 )
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29 The diagram below shows the Moon as it revolves around Earth.  The numbered locations represent different
positions of the Moon in its orbit.

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

30 The diagram below shows a sling psychrometer.

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

Base your answers to questions 65 through 69 on the data table below, which shows the percentage of the
lighted side of the Moon visible from Earth for the first fourteen days of July 2003.

65 On what July date listed in the table did the Moon appear as shown below?   [1]

66 What motion of the Moon causes the percentage of the lighted side of the Moon 
visible from Earth to change from July 1 to July 14?  [1]

67 A full Moon phase was observed on July 14.  On what day in August was the next full
Moon phase observed?   [1]

68 The diagram in your answer booklet shows the orbit of the Moon around Earth.
Place an X on the orbit to show where the Moon was in its orbit on July 14, 2003.   [1]

69 Why are the phases of the Moon considered to be cyclic?   [1]

Date
Percentage of Lighted

Side of the Moon Visible
From Earth (%)

July 1 1
July 2 5
July 3 10
July 4 17
July 5 26
July 6 37
July 7 48
July 8 59
July 9 70
July 10 80
July 11 89
July 12 95
July 13 98
July 14 100



37 Which diagram represents the phase of the Moon, as seen by an observer on Earth,
when the Moon is located at position A in its orbit?

Base your answers to questions 38 through 40 on the passage below and on your knowledge of Earth
science.

A Newly Discovered Planet

Scientists studying a Sun-like star named Ogle-Tr-3 discovered a planet that is, on
the average, 3.5 million kilometers away from the star’s surface.  The planet was discov-
ered as a result of observing a cyclic decrease in the brightness of Ogle-Tr-3 every 28.5
hours.  The changing brightness is the result of the planet blocking some of the starlight
when it is between Ogle-Tr-3 and Earth.  This observation allowed scientists to find not
only the planet, but also to determine the planet’s mass and density.  The mass has been
calculated to be approximately 159 times the mass of Earth.  The planet is only 20% as
dense as Jupiter.  Scientists think that this low density is the result of being very close to
Ogle-Tr-3.

38 Compared to the period of revolution of Mercury and Venus, this newly discovered
planet’s period of revolution is
(1) shorter than both Mercury’s and Venus’
(2) longer than both Mercury’s and Venus’
(3) shorter than Mercury’s but longer than Venus’
(4) longer than Mercury’s but shorter than Venus’

39 The density of the discovered planet has been estimated to be approximately 
(1) 5.5 g/cm3 (3) 1.3 g/cm3

(2) 2.0 g/cm3 (4) 0.3 g/cm3

40 The planet was discovered when it passed between Earth and the star Ogle-Tr-3.
Which event in our solar system results from a similar type of alignment of the
Moon between Earth and the Sun?
(1) summer solstice (3) solar eclipse
(2) winter solstice (4) lunar eclipse

( 2 ) ( 3 ) ( 4 )( 1 )
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Base your answers to questions 44 through 46 on the diagram below, which shows Earth in orbit around 
the Sun, and the Moon in orbit around Earth. M1, M2, M3, and M4 indicate positions of the Moon in its orbit.
Letter A indicates a location on Earth’s surface.

44 An observer at location A on Earth views the Moon when it is at position M3. Which
phase of the Moon will the observer see?

45 At which Moon position could a solar eclipse be seen from Earth?
(1) M1 (3) M3
(2) M2 (4) M4

46 An observer at location A noticed that the apparent size of the Moon varied slightly
from month to month when the Moon was at position M4 in its orbit. Which 
statement best explains this variation in the apparent size of the Moon?
(1) The Moon expands in summer and contracts in winter.
(2) The Moon shows complete cycles of phases throughout the year.
(3) The Moon’s period of rotation is equal to its period of revolution.
(4) The Moon’s distance from Earth varies in a cyclic manner.
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34 The diagram below shows the Moon at four positions in its orbit around Earth as viewed from above the
North Pole. The date of one of the four positions has been labeled.

Which photograph shows the appearance of the Moon as viewed by an observer in
New York State on May 17, 2000?

35 The diagram below represents a sample of rubidium-87 (87Rb).

Which diagram represents the correct proportion of 87Rb to its decay product, 87Sr,
after two half-lives?
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Base your answers to questions 47 through 50 on the calendar below, which shows the month of July of a
recent year. The dates of major Moon phases, as seen in New York State, are shown.

47 The diagram below represents the phase of the Moon observed from New York State
one night during the month of July.

On which date was this phase of the Moon visible from New York State?
(1) July 4 (3) July 19
(2) July 11 (4) July 26

48 On which date will the next first-quarter Moon phase occur?
(1) August 6 (3) August 16
(2) August 10 (4) August 22

49 Eclipses do not occur every month because the Moon’s
(1) rate of rotation is 15° each hour
(2) orbit is inclined to Earth’s orbit
(3) period of revolution is 27.3 days
(4) period of rotation and period of revolution are the same

50 Why does the Moon’s gravity have a greater effect on Earth’s ocean tides than the
Sun’s gravity?
(1) The Sun is composed mostly of gases.
(2) The Sun’s gravity influences more planets.
(3) The Moon has a greater mass.
(4) The Moon is much closer to Earth.
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Base your answers to questions 45 and 46 on the data table below. The data table provides information about
the Moon, based on current scientific theories.

Information About the Moon

Subject Current Scientific Theories

Origin of the Moon Formed from material thrown from a still-liquid Earth following the impact of 
a giant object 4.5 billion years ago

Craters Largest craters resulted from an intense bombardment by rock objects 
around 3.9 billion years ago

Presence of water Mostly dry, but water brought in by the impact of comets may be trapped in 
very cold places at the poles

Age of rocks in terrae Most are older than 4.1 billion years; highland anorthosites (igneous rocks 
highlands composed almost totally of feldspar) are dated at 4.4 billion years
Age of rocks in maria Varies widely from 2 billion to 4.3 billion years
plains 
Composition of terrae Wide variety of rock types, but all contain more aluminum than rocks of 
highlands maria plains
Composition of maria Wide variety of basalts
plains
Composition of mantle Varying amounts of mostly olivine and pyroxene

P.S./E. Sci.–June ’01 [10]

45 Which statement is supported by the informa-
tion in the table?

(1) The Moon was once a comet.
(2) The Moon once had saltwater oceans.
(3) Earth is 4.5 billion years older than the

Moon.
(4) Earth was liquid rock when the Moon was

formed.

46 Which Moon feature is an impact structure?

(1) crater (3) terrae highland
(2) maria plain (4) mantle



Base your answers to questions 71 through 74 on the data table below and on the graph in your answer 
booklet.  The data table shows the maximum altitude and phase of the Moon observed above the southern 
horizon on certain dates during January and February at a New York State location.  The line on the graph in
your answer booklet shows the altitude of the noontime Sun observed during the same time period at the same
New York State location.

71 On the grid in your answer booklet, plot with an X the maximum altitude of the Moon
for each date shown on the data table.   [1]

72 The multiple-exposure photograph below, taken on February 3, shows a total solar
eclipse in the middle of the photograph.  The maximum altitude of the Sun on this
date was 34° above the southern horizon at this New York State location.

Based on the data table, explain why this total solar eclipse occurred on February 3.   [1]
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Date Phase of Moon
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Base your answers to questions 39 through 42 on the graph below, which shows the maximum altitude of
the Moon, measured by an observer located at a latitude of 43° N during June in a particular year. The names
and appearance of the four major Moon phases are shown at the top of the graph, directly above the date on
which the phase occurred.
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39 What was the maximum altitude of the Moon on
June 22?
(1) 40° (3) 46°
(2) 43° (4) 50°

40 Which diagram best represents the Moon’s
phase observed on June 11?

41 Which city is closest in latitude to the location
where these observations were made?
(1) Binghamton (3) Albany
(2) New York City (4) Syracuse

42 Which terms describe both the changes in the
maximum altitude of the Moon and the changes
in the Moon’s phases over a period of several
years?
(1) cyclic and predictable
(2) cyclic and unpredictable
(3) noncyclic and predictable
(4) noncyclic and unpredictable( 1 ) ( 3 )

( 2 ) ( 4 )



33 The photographs below show the surface of the Moon as seen from Earth over an 80-minute period during
a single night.

Which motion is responsible for this changing appearance of the Moon?
(1) The Moon moves into the shadow of Earth.
(2) The Moon moves into the shadow of the Sun.
(3) The Sun moves into the shadow of Earth.
(4) The Sun moves into the shadow of the Moon.

34 The diagram below shows cutaway views of the inferred interior layers of the planets Mercury and Venus.

What is the reason for the development of the interior layers of these two planets?
(1) Impact events added the mantle rock above the cores.
(2) Heat from the Sun melted the surface rocks to form the mantles above the cores.
(3) Gravity separated the cores and mantles due to their density differences.
(4) Rapid heat loss caused the cores to solidify before the mantles.
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Part A

Answer all questions in this part.

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

1 The diagram below shows the Moon in different positions as it revolves around Earth, as observed from
above the North Pole (NP).

Which image correctly represents the Moon at position 8, as observed from Earth?

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

2 The Sun’s position in space is best described as
the approximate center of 

(1) a constellation
(2) the universe
(3) the Milky Way galaxy
(4) our solar system

3 Compared to Pluto, Mercury moves more 
rapidly in its orbit because Mercury

(1) is larger
(2) is more dense
(3) is closer to the Sun
(4) has a more elliptical orbit



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 )
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( 3 )

( 4 )
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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 )
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( 4 )
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9 The diagram below represents a Foucault pendu-
lum swinging freely for 8 hours.

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

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

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

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

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

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

13 Landscapes with horizontal bedrock structure,
steep slopes, and high elevations are classified as
(1) plateau regions (3) lowland regions
(2) plain regions (4) mountain regions
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Part A

Answer all questions in this part.

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

1 Which object is closest to Earth?
(1) the Sun  (3) the Moon
(2) Venus  (4) Mars

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

What is the latitude of this observer?
(1) 90° N (3) 43° N
(2) 66.5° N (4) 23.5° N

3 What is the minimum water velocity needed in a
stream to maintain the transportation of the
smallest boulder?
(1) 100 cm/sec (3) 300 cm/sec
(2) 200 cm/sec (4) 500 cm/sec

4 Earth’s early atmosphere formed during the
Early Archean Era. Which gas was generally
absent from the atmosphere at that time?
(1) water vapor (3) nitrogen
(2) carbon dioxide (4) oxygen

5 The diagram below shows the Moon orbiting
Earth, as viewed from space above Earth’s North
Pole. The Moon is shown at eight positions in its
orbit.

Spring ocean tides occur when the difference in
height between high tide and low tide is greatest.
At which two positions of the Moon will spring
tides occur on Earth?
(1) 1 and 5 (3) 3 and 7
(2) 2 and 6 (4) 4 and 8

6 Compared to other groups of stars, the group that
has relatively low luminosities and relatively low
temperatures is the 
(1) Red Dwarfs (3) Red Giants
(2) White Dwarfs (4) Blue Supergiants

7 Which sequence correctly lists the relative sizes
from smallest to largest?
(1) our solar system, universe, Milky Way Galaxy
(2) our solar system, Milky Way Galaxy, universe
(3) Milky Way Galaxy, our solar system, universe
(4) Milky Way Galaxy, universe, our solar system
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12 Diagram 1 shows the Moon in its orbit at four positions labeled A, B, C, and D. Diagram 2 shows a phase
of the Moon as viewed from New York State.

At which labeled Moon position would the phase of the Moon shown in diagram 2 be
observed from New York State?
(1) A (3) C
(2) B (4) D

13 The diagram below shows an observer measuring the altitude of Polaris.

What is the latitude of the observer?
(1) 20° N (3) 70° N
(2) 20° S (4) 70° S
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Base your answers to questions 61 through 63 on the diagram below, which shows the Moon at positions 
A through H in its orbit around Earth.

61 Which letters represent the two positions of the Moon when the least difference
between the levels of high and low ocean tides occur on Earth?   [1]

62 How many days does it take for the Moon to complete one cycle of phases as viewed
from Earth?   [1]

63 At which Moon position could a lunar eclipse occur?   [1]

Base your answers to questions 64 and 65 on the Luminosity and Temperature of Stars graph in the Earth
Science Reference Tables.

64 Describe the relationship between temperature and luminosity of main sequence
stars.   [1]

65 In which group of stars would a star with a temperature of 5000°C and a luminosity
of approximately 100 times that of the Sun be classified?   [1]
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34 The diagram below shows the Moon at four positions in its orbit around Earth as viewed from above the
North Pole. The date of one of the four positions has been labeled.

Which photograph shows the appearance of the Moon as viewed by an observer in
New York State on May 17, 2000?

35 The diagram below represents a sample of rubidium-87 (87Rb).

Which diagram represents the correct proportion of 87Rb to its decay product, 87Sr,
after two half-lives?

87Rb

( 1 )

87Rb

( 2 )

87Rb

( 3 ) ( 4 )

87Sr 87Sr 87Sr

87Sr

87Rb

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

Sun’s
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44 The diagram below illustrates three stages of a current theory of the formation of the universe.

Stage 1

A ball of hydrogen
exploded.

Stage 2

A huge hydrogen
cloud moved outward

with cloud parts condensing
to form galaxies.

Stage 3 (present)

The galaxies continue
to move outward.

Earth

A major piece of scientific evidence supporting this theory is the fact that wavelengths
of light from galaxies moving away from Earth in stage 3 are observed to be
(1) shorter than normal (a red shift) (3) longer than normal (a red shift)
(2) shorter than normal (a blue shift) (4) longer than normal (a blue shift)

45 The diagram below shows the Moon orbiting Earth as viewed from space above the North Pole. The Moon
is shown at eight different positions in its orbit.

3

7

6

4

North Pole

Moon’s orbit

( Not drawn to scale )

5 Sun’s rays1

2

8

Earth

At which two positions of the Moon is an eclipse of the Sun or Moon possible?
(1) 1 and 5 (3) 3 and 7
(2) 2 and 6 (4) 4 and 8
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Part A

Answer all questions in this part.

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

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

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

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

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

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

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

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

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

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

7 On March 21, at which location in New York State
would sunrise occur first?
(1) Riverhead (3) Buffalo
(2) Syracuse (4) Massena

C

B
A

D

F1 F2

Rays from
the Sun
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2

3

4North
Pole
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Base your answers to questions 36 and 37 on the diagram below, which shows the Moon, Earth, and the
Sun’s rays as viewed from space.  Letter A indicates a certain position of the Moon in its orbit.

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

Key
Rotation
Revolution

Light rays
from Sun

Earth

( 3 )

North Pole
Light rays
from Sun

Earth

( 1 )

North Pole

( 4 )

Light rays
from Sun

Earth

North Pole

( 2 )

Light rays
from Sun

Earth

North Pole

A

Moon's orbit

(Not drawn to scale)

Moon

Light rays
from Sun

Earth

North Pole

Part B–1

Answer all questions in this part. 

Directions (36–50): For each statement or question, write on your separate answer sheet the number of the
word or expression that, of those given, best completes the statement or answers the question. Some questions
may require the use of the Earth Science Reference Tables. 
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10 Most of the solar radiation absorbed by Earth’s
surface is later radiated back into space as which
type of electromagnetic radiation?
(1) x ray (3) infrared 
(2) ultraviolet (4) radio wave

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

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

counterclockwise

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

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

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

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

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

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

P.S./E. Sci.–August ’07 [3] [OVER]

Mountain
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Leeward
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Wind

Ocean

9 The diagram below represents the Sun’s rays striking Earth and the Moon.  Numbers 1 through 4 represent
positions of the Moon in its orbit around Earth.

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

1

2

4

Earth

(Not drawn to scale)

Sun’s rays3
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29 The diagram below shows the Moon as it revolves around Earth.  The numbered locations represent different
positions of the Moon in its orbit.

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

30 The diagram below shows a sling psychrometer.

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

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

1

(Not drawn to scale)
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Base your answers to questions 47 through 50 on the diagram below, which shows positions of the Moon in
its orbit and phases of the Moon as viewed from New York State.

47 Approximately how many days occur between the Moon’s first-quarter phase and the Moon’s last-quarter
phase?
(1) 7 d (3) 29.5 d
(2) 15 d (4) 365.26 d

48 During which Moon phase might a solar eclipse be viewed on Earth?
(1) new Moon (3) full Moon
(2) first quarter (4) last quarter

49 What is the eccentricity of the Moon’s orbit?
(1) 0.017 (3) 0.386
(2) 0.055 (4) 0.723

50 Which statement best explains why the same side of the Moon is viewed from Earth as the Moon goes
through its phases?
(1) The Moon does not rotate as it revolves around Earth.
(2) The Moon’s period of rotation equals Earth’s period of rotation.
(3) The Moon’s period of rotation equals Earth’s period of revolution around the Sun.
(4) The Moon’s period of rotation equals the Moon’s period of revolution around Earth.

First
quarter

Waning
gibbous

Last
quarter

(Not drawn to scale)
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Full
Moon
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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]
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North
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Earth

(Not drawn to scale)

Moon’s orbit



Base your answers to questions 57 through 60 on the diagram below, which shows Earth as viewed from
above the North Pole. The nighttime side of Earth has been shaded.  The Moon is shown at eight positions in
its orbit around Earth. The name of each Moon phase is indicated at each Moon position. The dark portion of
each Moon position has not been shaded.

57 On the diagram in your answer booklet, shade the portion of the Moon that is in 
darkness to show the last quarter phase as viewed from New York State.   [1]

58 Explain what causes the Moon’s phases when viewed from Earth.   [1]

59 Which Moon phase occurs approximately one week after the New Moon phase?   [1]

60 Explain why the same side of the Moon always faces Earth.   [1]

61 Complete the table in your answer booklet by identifying the color and classification 
of the star Procyon B. The data for the Sun have been completed as an example.   [1]

(Not drawn to scale)
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Base your answers to questions 47 through 50 on the diagram below, which shows Earth and the Moon in
relation to the Sun. Positions A, B, C, and D show the Moon at specific locations in its orbit. Point X is a 
location on Earth’s surface.

47 What is the time of day at point X?
(1) 6 a.m. (3) 6 p.m.
(2) noon (4) midnight

48 On what date does the line separating day and night pass through Earth’s North Pole,
as shown in this diagram?
(1) December 21 (3) March 21
(2) January 21 (4) June 21

49 A solar eclipse might occur when the Moon is at location
(1) A (3) C
(2) B (4) D

50 Which phase of the Moon would be observed on Earth when the Moon is at location A?

( 1 ) ( 2 ) ( 3 ) ( 4 )
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Base your answers to questions 71 through 73 on the passage below.

Extrasolar Planets

Astronomers have discovered more than 400 planets outside of our solar system.
The first extrasolar planet was detected in 1995 orbiting a star known as 51 Pegasi,
which is similar in color and luminosity to our Sun. Astronomers can detect planets by
identifying stars that move in response to the gravitational pull of planets revolving
around them. Other planets have been discovered by finding stars whose luminosity
varies as orbiting planets block outgoing starlight. Nearly all of these discovered 
planets are thought to be Jovian-like planets similar to Jupiter.

71 Other than Jupiter, identify one Jovian planet in our solar system.   [1]

72 Compared to Jupiter, state how Earth’s equatorial diameter and density are 
different.   [1]

73 State the color and luminosity of 51 Pegasi.   [1]

Base your answers to questions 74 through 76 on the diagram below, which shows one position of the Moon
in its orbit around Earth. Letters W, X, Y, and Z are locations on Earth’s surface.

74 On the diagram of the Moon in your answer booklet, shade the part of the Moon
that appears dark to an observer in New York State when the Moon is at the 
position shown in the diagram.   [1]

75 In your answer booklet, write “high” or “low” to indicate whether a high ocean tide
or low ocean tide is occurring at locations W, X, Y, and Z.   [1]

76 What is the solar time at location Y? Include a.m. or p.m. in your answer.   [1]
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Base your answers to questions 51 through 54 on the diagram below, which shows the Moon at position 1 in
its orbit around Earth. Numbers 2 through 8 represent other positions in the Moon’s orbit.

51 On the diagram in your answer booklet, shade the portion of the Moon that is in darkness as viewed from
New York State when the Moon is at position 1.   [1]

52 A solar eclipse could occur when the Moon is located at which numbered position?   [1]

53 How many days does it take the Moon to go from one full-Moon phase to the next full-Moon phase when
viewed from Earth?   [1]

54 Identify one numbered orbital position where the gravitational attraction of the Moon and the Sun cause
Earth to experience the highest high tides.   [1]
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(Not drawn to scale)
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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 2011 Edition Reference Tables for Physical Setting/Earth Science.
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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.

Base your answers to questions 65 through 69 on the data table below, which shows the percentage of the
lighted side of the Moon visible from Earth for the first fourteen days of July 2003.

65 On what July date listed in the table did the Moon appear as shown below?   [1]

66 What motion of the Moon causes the percentage of the lighted side of the Moon 
visible from Earth to change from July 1 to July 14?  [1]

67 A full Moon phase was observed on July 14.  On what day in August was the next full
Moon phase observed?   [1]

68 The diagram in your answer booklet shows the orbit of the Moon around Earth.
Place an X on the orbit to show where the Moon was in its orbit on July 14, 2003.   [1]

69 Why are the phases of the Moon considered to be cyclic?   [1]

Date
Percentage of Lighted

Side of the Moon Visible
From Earth (%)

July 1 1
July 2 5
July 3 10
July 4 17
July 5 26
July 6 37
July 7 48
July 8 59
July 9 70
July 10 80
July 11 89
July 12 95
July 13 98
July 14 100



4 Which diagram sequence correctly shows the order of Moon phases, as viewed from Earth, for a period of
1 month? [Note that some phases have been omitted.]

5 The diagram below shows the relative positions of the Sun, the Moon, and Earth when an eclipse was
observed from Earth. Positions A and B are locations on Earth’s surface.

Which statement correctly describes the type of eclipse that was occurring and the
position on Earth where this eclipse was observed?

(1) A lunar eclipse was observed from position A.
(2) A lunar eclipse was observed from position B.
(3) A solar eclipse was observed from position A.
(4) A solar eclipse was observed from position B.

A B

(Not drawn to scale)
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Earth

Sun

( 1 )

( 2 )

( 3 )
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Part A

Answer all questions in this part.

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

1 The diagram below shows the Moon in different positions as it revolves around Earth, as observed from
above the North Pole (NP).

Which image correctly represents the Moon at position 8, as observed from Earth?

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

2 The Sun’s position in space is best described as
the approximate center of 

(1) a constellation
(2) the universe
(3) the Milky Way galaxy
(4) our solar system

3 Compared to Pluto, Mercury moves more 
rapidly in its orbit because Mercury

(1) is larger
(2) is more dense
(3) is closer to the Sun
(4) has a more elliptical orbit



68 The photographs below show the Moon and Earth as viewed from space. It is
inferred that Earth had many impact craters similar to those shown on the Moon.

Describe one process that has destroyed many of the impact craters that once existed
on Earth.     [1]

69 Name one region of the United States that is likely to experience a major damaging
earthquake. Explain why an earthquake is likely to occur in that region.    [1]

Moon

Earth

(Not drawn  to scale)
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68 The photographs below show the Moon and Earth as viewed from space. It is
inferred that Earth had many impact craters similar to those shown on the Moon.

Describe one process that has destroyed many of the impact craters that once existed
on Earth.     [1]

69 Name one region of the United States that is likely to experience a major damaging
earthquake. Explain why an earthquake is likely to occur in that region.    [1]
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Part A

Answer all questions in this part.

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

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

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

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

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

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

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

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

Stick

Pail

Weight

Stool

( 1 )

( 2 )

( 3 )

( 4 )

Key

Full Moon phase

New Moon phase



1 The planetary winds in Earth’s Northern
Hemisphere generally curve to the right due to
Earth’s
(1) orbit around the Sun
(2) spin on its axis
(3) magnetic field
(4) force of gravity

2 The redshift of light from distant galaxies pro-
vides evidence that the universe is
(1) shrinking, only
(2) expanding, only
(3) shrinking and expanding in a cyclic pattern
(4) remaining the same size

3 Which of these characteristics identify an Earth
surface that is likely to be the best absorber of
insolation?
(1) light colored and smooth
(2) light colored and rough
(3) dark colored and smooth
(4) dark colored and rough

4 Which phase change requires water to gain 
540 calories per gram?
(1) solid ice melting
(2) liquid water freezing
(3) liquid water vaporizing
(4) water vapor condensing

P.S./E. Sci.–June ’03 [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. 

5 The diagram below shows the positions of the Moon and the Sun at sunset during an evening in New York
State. Points A, B, C, and D represent positions along the western horizon.

At sunset on the following evening, the Moon will be located at position
(1) A (3) C
(2) B (4) D

Sun

Moon

12°

Observer

A

B

C

D



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

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

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

16 Which station model correctly represents the weather conditions in an area that is experiencing winds from
the northeast at 25 knots and has had a steady drop in barometric pressure of 2.7 millibars during the last
three hours?

( 4 )( 3 )( 1 ) ( 2 )
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1 A Foucault pendulum appears to change its
direction of swing over a period of several hours
because of Earth’s
(1) rotation (3) tilted axis
(2) revolution (4) gravity

2 The same side of the Moon always faces Earth
because the
(1) Moon’s period of rotation is longer than its

period of revolution around Earth
(2) Moon’s period of rotation is shorter than its

period of revolution around Earth
(3) Moon rotates once as it completes one

revolution around Earth
(4) Moon does not rotate as it completes one

revolution around Earth

3 The diagram below shows the elliptical orbit of a
planet revolving around a star.  The star and F2
are the foci of this ellipse.

What is the approximate eccentricity of this
ellipse? 
(1) 0.22 (3) 0.68
(2) 0.47 (4) 1.47

4 The diagrams below represent Earth’s ocean
tides at four different positions of the Moon.
Which diagram shows the Moon position that will
produce the highest high tides and the lowest low
tides?  (The diagrams are not drawn to scale.)

5 From which New York State location would
Polaris be observed to have an altitude closest to
43° above the northern horizon?
(1) Binghamton (3) Watertown
(2) Utica (4) New York City
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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. 



Base your answers to questions 44 through 46 on the diagram below, which shows Earth in orbit around 
the Sun, and the Moon in orbit around Earth. M1, M2, M3, and M4 indicate positions of the Moon in its orbit.
Letter A indicates a location on Earth’s surface.

44 An observer at location A on Earth views the Moon when it is at position M3. Which
phase of the Moon will the observer see?

45 At which Moon position could a solar eclipse be seen from Earth?
(1) M1 (3) M3
(2) M2 (4) M4

46 An observer at location A noticed that the apparent size of the Moon varied slightly
from month to month when the Moon was at position M4 in its orbit. Which 
statement best explains this variation in the apparent size of the Moon?
(1) The Moon expands in summer and contracts in winter.
(2) The Moon shows complete cycles of phases throughout the year.
(3) The Moon’s period of rotation is equal to its period of revolution.
(4) The Moon’s distance from Earth varies in a cyclic manner.

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

Earth’s orbit

AM1

M2

M3Sun

Moon’s
orbit
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Earth
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5 What is represented by the diagram below?

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

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

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

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

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

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

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

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

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

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

Relative humidity 81%

Present weather snow



Base your answers to questions 71 through 74 on the data table below and on the graph in your answer 
booklet.  The data table shows the maximum altitude and phase of the Moon observed above the southern 
horizon on certain dates during January and February at a New York State location.  The line on the graph in
your answer booklet shows the altitude of the noontime Sun observed during the same time period at the same
New York State location.

71 On the grid in your answer booklet, plot with an X the maximum altitude of the Moon
for each date shown on the data table.   [1]

72 The multiple-exposure photograph below, taken on February 3, shows a total solar
eclipse in the middle of the photograph.  The maximum altitude of the Sun on this
date was 34° above the southern horizon at this New York State location.

Based on the data table, explain why this total solar eclipse occurred on February 3.   [1]

Data Table

Date Phase of Moon

January 4

January 13

January 19

January 26

February 3

February 11

February 18

February 25

26

63

72

35

34

70

60

27
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last quarter
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first quarter
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last quarter
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28 The diagram below shows the position of the Sun, the Moon, and Earth during a solar eclipse. The full 
shadow (umbra) and partial shadow (penumbra) of the Moon and Earth are shown.

Which diagram best represents the appearance of the Sun and the Moon to an
observer located within the umbra of the Moon’s shadow on Earth’s surface?

Sun Sun

Sun behind Moon

( 1 ) ( 3 )

( 2 ) ( 4 )

SunMoon
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Sun Moon

(Not drawn to scale)
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4 Which diagram sequence correctly shows the order of Moon phases, as viewed from Earth, for a period of
1 month? [Note that some phases have been omitted.]

5 The diagram below shows the relative positions of the Sun, the Moon, and Earth when an eclipse was
observed from Earth. Positions A and B are locations on Earth’s surface.

Which statement correctly describes the type of eclipse that was occurring and the
position on Earth where this eclipse was observed?

(1) A lunar eclipse was observed from position A.
(2) A lunar eclipse was observed from position B.
(3) A solar eclipse was observed from position A.
(4) A solar eclipse was observed from position B.

A B

(Not drawn to scale)
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Base your answers to questions 61 through 63 on the cross section below, which shows water flowing out of
a well drilled through tilted sedimentary bedrock. Point A represents a location on Earth’s surface.

61 Describe one characteristic of the sandstone layer that allowed part of this layer to become saturated with
groundwater.   [1]

62 Identify one process that causes the clouds to form in the rising moist air.   [1]

63 Explain why point A would be a poor location for a garbage dump or landfill.   [1]

Base your answers to questions 64 and 65 on the diagram below, which shows the locations of high and low
tides on Earth at a particular time.

64 Identify the force that causes ocean tides on Earth.   [1]

65 Approximately how many hours will pass between high tide and the following low tide?   [1]

High tideLow tide

Moon

(Not drawn to scale)
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14 The weather instrument shown below can be used to determine dewpoint.

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

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

16 Which station model correctly represents the weather conditions in an area that is experiencing winds from
the northeast at 25 knots and has had a steady drop in barometric pressure of 2.7 millibars during the last
three hours?
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42 Which diagram best represents the positions of Earth (E), the Sun, and the Moon
(M) that created the solar eclipse?  (Diagrams are not drawn to scale.)
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42 Which diagram best represents the positions of Earth (E), the Sun, and the Moon
(M) that created the solar eclipse?  (Diagrams are not drawn to scale.)
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P.S./E. Sci.–Aug. ’06 [2]

1 A Foucault pendulum appears to change its
direction of swing over a period of several hours
because of Earth’s
(1) rotation (3) tilted axis
(2) revolution (4) gravity

2 The same side of the Moon always faces Earth
because the
(1) Moon’s period of rotation is longer than its

period of revolution around Earth
(2) Moon’s period of rotation is shorter than its

period of revolution around Earth
(3) Moon rotates once as it completes one

revolution around Earth
(4) Moon does not rotate as it completes one

revolution around Earth

3 The diagram below shows the elliptical orbit of a
planet revolving around a star.  The star and F2
are the foci of this ellipse.

What is the approximate eccentricity of this
ellipse? 
(1) 0.22 (3) 0.68
(2) 0.47 (4) 1.47

4 The diagrams below represent Earth’s ocean
tides at four different positions of the Moon.
Which diagram shows the Moon position that will
produce the highest high tides and the lowest low
tides?  (The diagrams are not drawn to scale.)

5 From which New York State location would
Polaris be observed to have an altitude closest to
43° above the northern horizon?
(1) Binghamton (3) Watertown
(2) Utica (4) New York City
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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. 



37 Which diagram represents the phase of the Moon, as seen by an observer on Earth,
when the Moon is located at position A in its orbit?

Base your answers to questions 38 through 40 on the passage below and on your knowledge of Earth
science.

A Newly Discovered Planet

Scientists studying a Sun-like star named Ogle-Tr-3 discovered a planet that is, on
the average, 3.5 million kilometers away from the star’s surface.  The planet was discov-
ered as a result of observing a cyclic decrease in the brightness of Ogle-Tr-3 every 28.5
hours.  The changing brightness is the result of the planet blocking some of the starlight
when it is between Ogle-Tr-3 and Earth.  This observation allowed scientists to find not
only the planet, but also to determine the planet’s mass and density.  The mass has been
calculated to be approximately 159 times the mass of Earth.  The planet is only 20% as
dense as Jupiter.  Scientists think that this low density is the result of being very close to
Ogle-Tr-3.

38 Compared to the period of revolution of Mercury and Venus, this newly discovered
planet’s period of revolution is
(1) shorter than both Mercury’s and Venus’
(2) longer than both Mercury’s and Venus’
(3) shorter than Mercury’s but longer than Venus’
(4) longer than Mercury’s but shorter than Venus’

39 The density of the discovered planet has been estimated to be approximately 
(1) 5.5 g/cm3 (3) 1.3 g/cm3

(2) 2.0 g/cm3 (4) 0.3 g/cm3

40 The planet was discovered when it passed between Earth and the star Ogle-Tr-3.
Which event in our solar system results from a similar type of alignment of the
Moon between Earth and the Sun?
(1) summer solstice (3) solar eclipse
(2) winter solstice (4) lunar eclipse

( 2 ) ( 3 ) ( 4 )( 1 )
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Hopewell Cape
Tide Table, August 2005

77 Describe two characteristics of the Bay of Fundy that cause the extremely high tides
to occur at Hopewell Cape.   [1]

78 On the grid in your answer booklet, plot with an X the height of the water for each
time listed on the tide table.  Connect the centers of the Xs with a smooth, curved
line.   [1]

79 Using the tide table for Hopewell Cape, calculate the time difference between two
consecutive high tides. Express your answer to the nearest minute. [1]

80 The diagram in your answer booklet shows an observer standing near a measuring
stick at the 0-meter tide height location at Hopewell Cape. The diagram is drawn to
a scale of 1 centimeter equals 2 meters. On the measuring stick, place an X to show
the highest tide level shown on the tide table for August 21.   [1]

81 The diagram in your answer booklet shows the Moon’s orbital path and Earth as
viewed from space. The points on Earth indicate two locations where high ocean
tides are occurring. Place an X on the Moon’s orbital path to show where the Moon
could be located when these high tides are produced.   [1]

Date Time Tide Height (m)

21 1:28 a.m. 14.0

21 8:03 a.m. –0.1

21 1:54 p.m. 13.7

21 8:26 p.m. 0.0

22 2:20 a.m. 14.0

22 8:52 a.m. –0.2

22 2:46 p.m. 13.8

22 9:16 p.m. 0.0
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41 How many degrees will the Sun’s vertical rays shift on Earth’s surface as Earth
travels from position C to position D?
(1) 15° (3) 47°
(2) 23.5° (4) 365°

Base your answers to questions 42 and 43 on the graph below, which shows two days of tidal data from a
coastal location in the northeastern United States.

42 The change in the tides as shown on the graph is primarily the result of
(1) Earth’s rotation and the Moon’s revolution
(2) Earth’s rotation and revolution
(3) the Moon’s rotation and Earth’s revolution
(4) the Moon’s rotation and revolution

43 If the pattern shown continues, the most likely height and time for the first high tide
on day 3 would be
(1) 2.2 meters at 4 a.m. (3) 2.2 meters at 5 a.m.
(2) 2.3 meters at 4 a.m. (4) 2.3 meters at 5 a.m.
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Base your answers to questions 38 and 39 on the graph below. The graph shows the recorded change in
water level (ocean tides) at a coastal city in the northeastern United States during 1 day.
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38 Which inference about tides is best made from
this graph?
(1) The hourly rate of tidal change is always the

same.
(2) The rate of tidal change is greatest at high tide.
(3) The tidal change is a random event.
(4) The tidal change is cyclic.

39 According to the pattern shown on the graph, the
next high tide will occur on the following day at
approximately
(1) 12:30 a.m. (3) 3:15 a.m.
(2) 2:00 a.m. (4) 4:00 a.m.
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Base your answers to questions 39 through 41 on the graph below, which shows the water levels of ocean
tides measured in Boston, Massachusetts, for a 2-day period.

39 The graph shows that high tides at Boston occur approximately every
(1) 3.5 hours (3) 12.5 hours
(2) 6.0 hours (4) 16.0 hours

40 If the trends shown by the graph continue, which statement best describes the next
low tide at Boston that is expected to occur on Wednesday?
(1) It will occur about 3 a.m. with a 0.4-meter water level.
(2) It will occur about 6 a.m. with a 0.6-meter water level.
(3) It will occur about 9 p.m. with a 2.6-meter water level.
(4) It will occur about 10 p.m. with a 2.8-meter water level.

41 The gravitational pull of the Moon has the greatest influence on the water levels of
Earth’s ocean tides. If the distance between the Moon and Earth were to decrease
steadily for the week following the time shown on the graph, which water-level
changes would be expected to occur?
(1) High tides would get higher and low tides would get lower.
(2) High tides would get lower and low tides would get higher.
(3) Both high tides and low tides would get higher.
(4) Both high tides and low tides would get lower.
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Base your answers to questions 44 through 46 on the diagram below, which shows Earth in orbit around 
the Sun, and the Moon in orbit around Earth. M1, M2, M3, and M4 indicate positions of the Moon in its orbit.
Letter A indicates a location on Earth’s surface.

44 An observer at location A on Earth views the Moon when it is at position M3. Which
phase of the Moon will the observer see?

45 At which Moon position could a solar eclipse be seen from Earth?
(1) M1 (3) M3
(2) M2 (4) M4

46 An observer at location A noticed that the apparent size of the Moon varied slightly
from month to month when the Moon was at position M4 in its orbit. Which 
statement best explains this variation in the apparent size of the Moon?
(1) The Moon expands in summer and contracts in winter.
(2) The Moon shows complete cycles of phases throughout the year.
(3) The Moon’s period of rotation is equal to its period of revolution.
(4) The Moon’s distance from Earth varies in a cyclic manner.

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

Earth’s orbit

AM1

M2

M3Sun

Moon’s
orbit

(Not drawn to scale)

Earth

M4

P.S./E. Sci.–Aug. ’08 [14]



P.S./E. Sci.–August ’09 [6]

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

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

30 The diagram below shows a sling psychrometer.

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

( 1 ) ( 4 )( 3 )( 2 )
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34 The diagram below shows the Moon at four positions in its orbit around Earth as viewed from above the
North Pole. The date of one of the four positions has been labeled.

Which photograph shows the appearance of the Moon as viewed by an observer in
New York State on May 17, 2000?

35 The diagram below represents a sample of rubidium-87 (87Rb).

Which diagram represents the correct proportion of 87Rb to its decay product, 87Sr,
after two half-lives?
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Base your answers to questions 47 through 50 on the calendar below, which shows the month of July of a
recent year. The dates of major Moon phases, as seen in New York State, are shown.

47 The diagram below represents the phase of the Moon observed from New York State
one night during the month of July.

On which date was this phase of the Moon visible from New York State?
(1) July 4 (3) July 19
(2) July 11 (4) July 26

48 On which date will the next first-quarter Moon phase occur?
(1) August 6 (3) August 16
(2) August 10 (4) August 22

49 Eclipses do not occur every month because the Moon’s
(1) rate of rotation is 15° each hour
(2) orbit is inclined to Earth’s orbit
(3) period of revolution is 27.3 days
(4) period of rotation and period of revolution are the same

50 Why does the Moon’s gravity have a greater effect on Earth’s ocean tides than the
Sun’s gravity?
(1) The Sun is composed mostly of gases.
(2) The Sun’s gravity influences more planets.
(3) The Moon has a greater mass.
(4) The Moon is much closer to Earth.

First-quarter Moon
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37 Which diagram represents the phase of the Moon, as seen by an observer on Earth,
when the Moon is located at position A in its orbit?

Base your answers to questions 38 through 40 on the passage below and on your knowledge of Earth
science.

A Newly Discovered Planet

Scientists studying a Sun-like star named Ogle-Tr-3 discovered a planet that is, on
the average, 3.5 million kilometers away from the star’s surface.  The planet was discov-
ered as a result of observing a cyclic decrease in the brightness of Ogle-Tr-3 every 28.5
hours.  The changing brightness is the result of the planet blocking some of the starlight
when it is between Ogle-Tr-3 and Earth.  This observation allowed scientists to find not
only the planet, but also to determine the planet’s mass and density.  The mass has been
calculated to be approximately 159 times the mass of Earth.  The planet is only 20% as
dense as Jupiter.  Scientists think that this low density is the result of being very close to
Ogle-Tr-3.

38 Compared to the period of revolution of Mercury and Venus, this newly discovered
planet’s period of revolution is
(1) shorter than both Mercury’s and Venus’
(2) longer than both Mercury’s and Venus’
(3) shorter than Mercury’s but longer than Venus’
(4) longer than Mercury’s but shorter than Venus’

39 The density of the discovered planet has been estimated to be approximately 
(1) 5.5 g/cm3 (3) 1.3 g/cm3

(2) 2.0 g/cm3 (4) 0.3 g/cm3

40 The planet was discovered when it passed between Earth and the star Ogle-Tr-3.
Which event in our solar system results from a similar type of alignment of the
Moon between Earth and the Sun?
(1) summer solstice (3) solar eclipse
(2) winter solstice (4) lunar eclipse

( 2 ) ( 3 ) ( 4 )( 1 )
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29 The diagram below shows the Moon as it revolves around Earth.  The numbered locations represent different
positions of the Moon in its orbit.

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

30 The diagram below shows a sling psychrometer.

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

( 1 ) ( 4 )( 3 )( 2 )
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34 The diagram below shows the Moon at four positions in its orbit around Earth as viewed from above the
North Pole. The date of one of the four positions has been labeled.

Which photograph shows the appearance of the Moon as viewed by an observer in
New York State on May 17, 2000?

35 The diagram below represents a sample of rubidium-87 (87Rb).

Which diagram represents the correct proportion of 87Rb to its decay product, 87Sr,
after two half-lives?
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29 The diagram below shows the Moon as it revolves around Earth.  The numbered locations represent different
positions of the Moon in its orbit.

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

30 The diagram below shows a sling psychrometer.

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

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