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

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

12 On which station model would the present weather symbol *most likely be found?
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Base your answers to questions 38 through 41 on the diagram below. The diagram represents the inferred
stages in the formation of our solar system. Stage 1 shows a contracting gas cloud. The remaining stages show
the gas cloud flattening into a spinning disk as planets formed around our Sun.

38 Which force was mostly responsible for the contraction of the gas cloud?
(1) friction (3) magnetism
(2) gravity (4) inertia

39 Which process was occurring during some of these stages that resulted in the formation of heavier elements
from lighter elements?
(1) conduction (3) radioactive decay
(2) radiation (4) nuclear fusion 

40 Approximately how long ago did stage 4 end and stage 5 begin?
(1) 1 billion years (3) 20 billion years
(2) 5 billion years (4) 100 billion years

41 Compared to the terrestrial planets, the Jovian planets in stage 5 have
(1) larger diameters (3) shorter periods of revolution
(2) higher densities (4) longer periods of 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
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25 Which graph best shows the length of a shadow cast from sunrise to sunset by a flagpole in New York State?

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

Which star has the greatest probability of producing a supernova explosion?
(1) Barnard’s Star (3) Procyon B
(2) Betelgeuse (4) Sun
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Base your answers to questions 36 through 38 on the diagram below, which shows two possible sequences
in the life cycle of stars, beginning with their formation from nebular gas clouds in space.
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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. 

36 According to the diagram, the life-cycle path 
followed by a star is determined by the star’s initial
(1) mass and size
(2) temperature and origin 
(3) luminosity and color
(4) luminosity and structure

37 Stars like Earth’s Sun most likely formed directly
from a
(1) nebula (3) red giant
(2) supernova (4) black dwarf

38 According to the diagram, a star like Earth’s Sun
will eventually
(1) explode in a supernova
(2) become a black hole
(3) change into a white dwarf
(4) become a neutron star



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 As viewed from Earth, most stars appear to move
across the sky each night because
(1) Earth revolves around the Sun
(2) Earth rotates on its axis
(3) stars orbit around Earth
(4) stars revolve around the center of the galaxy

2 The star Algol is estimated to have approximately
the same luminosity as the star Aldebaran and
approximately the same temperature as the star
Rigel. Algol is best classified as a
(1) main sequence star (3) white dwarf star
(2) red giant star (4) red dwarf star

3 The explosion associated with the Big Bang 
theory and the formation of the universe is
inferred to have occurred how many billion years
ago?
(1) less than 1 (3) 4.6
(2) 2.5 (4) over 10

4 The diagram below represents the constellation
Lyra.

Which statement best explains why Lyra is visible
to an observer in New York State at midnight in
July but not visible at midnight in December?
(1) Earth spins on its axis.
(2) Earth orbits the Sun.
(3) Lyra spins on its axis.
(4) Lyra orbits Earth.

5 The Coriolis effect provides evidence that Earth
(1) rotates on its axis
(2) revolves around the Sun
(3) undergoes cyclic tidal changes
(4) has a slightly eccentric orbit

6 The altitude of the ozone layer near the South
Pole is 20 kilometers above sea level. Which 
temperature zone of the atmosphere contains this
ozone layer?
(1) troposphere (3) mesosphere
(2) stratosphere (4) thermosphere

7 A low-pressure system in the Northern
Hemisphere has a surface air-circulation pattern
that is
(1) clockwise and away from the center
(2) clockwise and toward the center
(3) counterclockwise and away from the center
(4) counterclockwise and toward the center

8 Air masses are identified on the basis of tempera-
ture and
(1) type of precipitation
(2) wind velocity
(3) moisture content
(4) atmospheric transparency

9 During some winters in the Finger Lakes region
of New York State, the lake water remains
unfrozen even though the land around the lakes
is frozen and covered with snow.  The primary
cause of this difference is that water
(1) gains heat during evaporation
(2) is at a lower elevation
(3) has a higher specific heat
(4) reflects more radiation

Lyra

P.S./E. Sci.–June ’08 [2]



Base your answers to questions 37 and 38 on the graph below, which shows changes in the Sun’s magnetic
activity and changes in the number of sunspots over a period of approximately 100 years. Sunspots are dark,
cooler areas within the Sun’s photosphere that can be seen from Earth.

37 The graph indicates that years having the greatest number of sunspots occur
(1) randomly and unpredictably
(2) precisely at the beginning of each decade
(3) in a cyclic pattern, repeating approximately every 6 years
(4) in a cyclic pattern, repeating approximately every 11 years

38 Which graph best represents the relationship between the number of sunspots and
the amount of magnetic activity in the Sun?
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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
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Base your answers to questions 42 and 43 on the diagram below, which shows an inferred sequence in which
our solar system formed from a giant interstellar cloud of gas and debris.  Stage A shows the collapse of the gas
cloud, stage B shows its flattening, and stage C shows the sequence that led to the formation of planets.

42 From stage B to stage C, the young Sun was created
(1) when gravity caused the center of the cloud to contract
(2) when gravity caused heavy dust particles to split apart
(3) by outgassing from the spinning interstellar cloud
(4) by outgassing from Earth’s interior

43 After the young Sun formed, the disk of gas and dust
(1) became spherical in shape (3) became larger in diameter
(2) formed a central bulge (4) eventually formed into planets
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Base your answers to questions 60 through 65 on the star chart below, which shows the locations of several
constellations visible in the night sky. These constellations appear to move counterclockwise around the star in
the center of the chart. Straight lines are at 15-degree intervals. Merak and Dubhe are two stars in the Big
Dipper. 

60 Identify the star located in the center of this star chart.   [1]

61 How many degrees would the star directly below the “ss” in Cassiopeia appear to
move in 3 hours?   [1]

62 Which Earth motion causes the apparent daily movement of these constellations?   [1]

63 Complete the table in your answer booklet by identifying the classification of the
star Dubhe. The classification for the star Merak has been provided as an example.
[1]

64 The stars Merak and Dubhe are located within the same galaxy as our Sun. Identify
the galaxy in which these stars are located.   [1]

65 On the chart of the night sky in your answer booklet, place an X to indicate the 
location of the Big Dipper at the same time of night 6 months later.   [1]
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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?
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Base your answers to questions 57 through 59 on the graph below, which shows the early formation of main
sequence stars of different masses (M).  The arrows represent temperature and luminosity changes as each star
becomes part of the main sequence.  The time needed for each star to develop into a main sequence star is
shown on the main sequence line.

57 Describe the relationship between the original mass of a star and the length of time
necessary for it to become a main sequence star.   [1]

58 Describe the change in luminosity of a star that has an original mass of 0.5 M as it
progresses to a main sequence star.   [1]

59 Identify the force that causes the accumulation of matter that forms the stars.   [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 An observer recorded the times of three successive
high tides at one Earth location as:

• 7:12 a.m.
• 7:38 p.m.
• 8:04 a.m.

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

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

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

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

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

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

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

On which day of the year was this path observed?
(1) March 21 (3) September 21
(2) June 21 (4) December 21
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Base your answers to questions 49 and 50 on the time-exposure photograph shown below. The photo-
graph was taken by aiming a camera at a portion of the night sky above a New York State location and 
leaving the camera’s shutter open for a period of time to record star trails.

49 Which celestial object is shown in the photograph near the center of the star trails?
(1) the Sun (3) Sirius
(2) the Moon (4) Polaris

50 During the time exposure of the photograph, the stars appear to have moved through an arc of 120°. How
many hours did this time exposure take?
(1) 5 h (3) 12 h
(2) 8 h (4) 15 h

P.S./E. Sci.–Jan. ’12 [16]



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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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.

Base your answers to questions 51 through 53 on the star chart below, which shows part of the winter sky
visible from New York State.  Some of the brighter stars are labeled and the constellation Orion is outlined.

51 Identify the color of the star Bellatrix, which has a surface temperature of 
approximately 21,000°C.   [1]

52 In the space in your answer booklet, list the stars, other than Bellatrix, found on 
the chart in order of decreasing luminosity.  Rigel, the most luminous star, has been
listed.   [1]

53 Explain why the constellation Orion is visible at night to an observer in New York
State in December and January, but not in June and July.   [1]
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Procyon B

Aldebaran

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

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

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

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

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

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

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

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

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

(1) Earth’s rotation (3) ocean conduction currents
(2) the prevailing northeast winds (4) Atlantic Ocean hurricanes
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20° N 20° N



Base your answers to questions 62 through 64 on diagram 1 below and on diagram 2 in your answer booklet,
which show some constellations in the night sky viewed by a group of students. Diagram 1 below shows the posi-
tions of the constellations at 9:00 p.m. Diagram 2 in your answer booklet shows their positions two hours later.

62 Circle Polaris on diagram 2 provided in your answer booklet.    [1]

63 In which compass direction were the students facing?    [1]

64 Describe the apparent direction of movement of the constellations Hercules and
Perseus during the two hours between student observations.     [1]

Diagram 1 — 9:00 p.m.
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Part C

Answer all questions in this part.

Directions (61–72): 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 61 and 62 on the graph below and on the “Luminosity and Temperature of
Stars” graph in the Earth Science Reference Tables. The graph below shows the inferred stages of development
of the Sun, showing luminosity and surface temperature at various stages. 

61 Describe the changes in luminosity of the Sun that will occur from its current Main
Sequence stage to its final White Dwarf stage.     [1]

62 Which star shown on the “Luminosity and Temperature of Stars” graph in the Earth
Science Reference Tables is currently at the Sun’s final predicted stage of develop-
ment?     [1]
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Base your answers to questions 37 and 38 on the graph below, which shows changes in the Sun’s magnetic
activity and changes in the number of sunspots over a period of approximately 100 years. Sunspots are dark,
cooler areas within the Sun’s photosphere that can be seen from Earth.

37 The graph indicates that years having the greatest number of sunspots occur
(1) randomly and unpredictably
(2) precisely at the beginning of each decade
(3) in a cyclic pattern, repeating approximately every 6 years
(4) in a cyclic pattern, repeating approximately every 11 years

38 Which graph best represents the relationship between the number of sunspots and
the amount of magnetic activity in the Sun?
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