EARTH'S MOTIONS

1. Which hot spot location on Earth's surface usually receives the greatest intensity of
insolation on June 217?

A Iceland B Hawaii C Easterlsland D Yellowstone

2. The Coriolis effect is a result of Earth's

A tilted axis B orbital shape C revolution D rotation

3. The best evidence that Earth rotates is provided by the

A location of mid-oceanic ridge volcanoes and the distribution of index fossils
B movement of Foucault pendulums and the Coriolis effect on air movement
C pattern of changing seasons and the depth of meteor impacts

D rate of uranium-238 decay and changes in atmospheric composition

Base your answers to questions 4 through 7 on 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.
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4. In which direction will sunrise occur on June 21?7

A north of due west B north of due east
C south of due west D south of due east




5. Which graph best shows the altitude of the Sun, as measured by the observer located at 42°
N, at various times on December 21?
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6. How many hours occurred between sunrise and solar noon on September 23?
A6 B8 C 12 D 24




7. Which diagram best shows the location of Polaris relative to the observer?
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8. The diagram below shows the shadow cast by a telephone pole on March 21 at solar noon at
a location in New York State.
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Shadow Cast on March 21

Which shadow was cast by the same telephone pole on June 21 at solar noon?
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9. The map below shows a portion of the Middle East. Points A, B, C, D, and X are locations on
Earth's surface.
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When it is 10:00 a.m. solar time at location X, at which location is 11:00 a.m. solar time
being observed?

AA BB CC DD

10. The diagram below shows Earth on a particular day in its orbit around the Sun. The dashed
line represents Earth's axis.
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Which date is represented by the diagram?
A March 21 B June 21 C September 23 D December 21




11. The maps below show the amount of sea ice surrounding the continent of Antarctica at two
different times of the year. Map A represents late August when the area covered by sea ice
approaches its greatest extent. Map B represents the minimum extent of sea ice.
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Which month is most probably represented by map B?
A February B May C June D October

12. Which diagram most correctly shows the portion of Earth that is illuminated by sunlight and
the portion that is in shadow on the first day of summer in the Northern Hemisphere?
[Key: E = illuminated, |7 = 1] = shadow, NP = North Pole]
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13. Based on observations made in the Northern Hemisphere, which statement is the best
supporting evidence that the Earth rotates on its axis?

A The stars appear to follow daily circular paths around Polaris.

B The apparent solar diameter varies throughout the year.

C The length of the daylight period varies throughout the year.

D The seasons (spring, summer, fall, and winter) repeat in a cyclic pattern.

14. Seasonal changes on Earth are primarily caused by the

A parallelism of the Sun’s axis as the Sun revolves around Earth
B changes in distance between Earth and the Sun

C elliptical shape of Earth's orbit around the Sun

D tilt of Earth's axis as Earth revolves around the Sun

15. Which graph best represents the average monthly temperatures for one year at a location
in the Southern Hemisphere?
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16. Which diagram represents the apparent path of the Sun on March 21 for an observer at the
equator?
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17. Base your answer to the following question on the diagram below, which shows the

apparent paths of the Sun at the beginning of each season for an observer at a location in
Connecticut.

Zenith

South North

What is the time interval from the Sun's apparent path A to the Sun's apparent path C?

A 1lday B 1 month C 6 months D 12 months

18. The best evidence that Earth spins on its axis is provided by

A variations in atmospheric density

B apparent shifts in the swing of a Foucault pendulum
C changes in the position of sunspots on the Sun

D eclipses of the Moon




19. Which diagram correctly represents the curving of Earth's ocean currents and prevailing
winds due to the Coriolis effect?
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Base your answers to questions 20 and 21 on the data table below and on your knowledge of
Earth Science. The data table shows some constellations that can be seen by an observer in New
York State during different seasons.

Season Constellations

spring Ursa Minor, Orion, Leo, Scorpius

summer Ursa Minor, Leo, Scorpius, Aquarius
fall Ursa Minor, Orion, Scorpius, Aquarius

winter Ursa Minor, Orion, Leo, Aquarius

20. Which statement best explains why some constellations are not seen during all four

21.

seasons?

A Earth revolves around the Sun.

B Constellations revolve around the Sun.

C The Moon revolves around Earth.

D The Sun revolves around the center of the Milky Way.

The diagram below represents a portion of the constellation Ursa Minor is located almost
directly

[ ]
s \Polaris

Ursa Minor can be seen by an observer in New York State during all four seasons because
Ursa Minor is located almost directly

A above Earth's equator

B above Earth's North Pole

C overhead in New York State

D between Earth and the center of the Milky Way




Base your answers to questions 22 through 24 on the diagram below, which represents Earth
revolving around the Sun. Letters A, B, C, and D represent Earth's location in its orbit on the first
day of the four seasons. NP represents the North Pole.

(Not drawn to scale)

22. Which location in Earth's orbit represents the first day of summer in New York State?
A A BB CC DD

23. Which diagram best represents the Sun's apparent path as seen by an observer at 43.5° N
latitude on December 217

A Noon Sun B




24.

25.

If the tilt of Earth's axis were decreased from 23.5° to 15°, New York State's winters would
become

A warmer, and summers would become cooler
B warmer, and summers would become warmer
C cooler, and summers would become cooler

D cooler, and summers would become warmer

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

March 21

Horizon

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

A 15° higher in the sky B 23.5° higher in the sky
C 42° higher in the sky D 48° higher in the sky




26. 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 produce the photograph?
A 12 B 2 C6 D4

27. Summer days in Texas are likely to be hotter than winter days because in summer

A Earth is closer to the Sun

B the number of sunspots increases

C Earth’s northern axis is tilted toward the Sun
D the Sun gives off more energy

28. The time required for one Earth rotation is about

A one hour B one day C one month D one year




Base your answers to questions 29 and 30 on the latitude and longitude system shown below. The
map represents a part of the Earth's surface and its latitude-longitude coordinates. Points A
through F represent locations in this area.
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29. Points B and E would not have the same value for measurements of

A latitude B time
C duration of solar day D altitude of the Sun at solar noon

30. As a person travels from location B to location E the observed altitude of Polaris will

A decrease B increase
C remain the same




31. The diagram below represents the horizon and the Sun's apparent paths, A, B, and C, on

three different dates, as viewed from the same location in New York State.
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Which table correctly shows the dates on which the apparent paths of the Sun were

observed?
’ Pgt:nof Date
A December 21
B September 23
C March 21
- Pi;t:nm‘ Date
A March 21
B September 23
C June 21

West
Sun sets

P;tSnOf Date

A December 21

B March 21

C June 21
Pgt:nOf Date

A June 21

B March 21

C December 21




32. The diagram below shows Earth as viewed from above the North Pole (NP). Points A and B
are locations on Earth's surface.
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At location A, the time is 12 noon. What is the time at location B?

A 6am. B 6p.m. C 3p.m. D 12 midnight

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

On Earth, the solar time difference between point A and point B would be
A 1hour B 5 hours C 12 hours D 24 hours




Base your answers to questions 34 through 36 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 surface 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.]
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34.

35.

36.

37.

38.

From sunrise to sunset at location B, the length of the observer’s shadow will

A increase, only B decrease, only
C increase, then decrease D decrease, then increase

According to the Sun’s actual position shown in the diagrams, the most intense insolation is
being received by the observer at location

AA BB CC DD

Where on Earth’s surface is the observer at location C located?

A at the Equator B at the South Pole
C at the North Pole D in Oswego, New York

The curving of the planetary winds to the right in the Northern Hemisphere is evidence of

A the Coriolis effect B high- and low-pressure belts
C Earth's revolution D the tilt of Earth's axis

The length of an Earth year is based on Earth's

A rotation of 15°/hr B revolution of 15°/hr
C rotation of approximately 1°/day D revolution of approximately 1°/day




____39. Which diagram represents the tilt of Earth's axis relative to the Sun’s rays on December 15?
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40. Approximately how many degrees does the Earth rotate on its axis in 1 hour?
A 1° B 15° C 24° D 360°

Base your answers to questions 41 and 42 on the diagram below which shows twelve
constellations that are visible in the night sky to an observer in New York, over the course of a
year. Different positions of Earth are represented by letters A through D. The arrows represent
the direction of Earth's motion around the Sun.

Aquarius .
Pisces Capnco?l Sa@nanus

Gemini

( Not drawn to scale )

41. Which constellations are both visible at midnight to an observer in New York when Earth is
located at position D?

A Aries and Taurus B Pisces and Libra
C Leo and Virgo D Agquarius and Scorpio




42. The constellations observed from New York when Earth is at position A are different from
the constellations observed when Earth is at position C because

A Earth moves in its orbit

B Earthis tilted on its axis

C the lengths of day and night are different

D the stars move around Earth as shown by star trails

43. At which latitude is the Sun directly overhead on certain days of the year?
A 23.5°N B 42°N C 66.5°N D 90°N

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

«Swing .
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What is the main reason the pendulum appears to change its direction of swing over time?

A tilt of Earth on its axis B rotation of Earth on its axis
C revolution of Earth in its orbit D speed of Earth in its orbit




45. The diagram below shows the latitude and longitude lines on Earth. Points A and B are
locations on Earth's surface.
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Ifitis 4 a.m. at location A, what time is it at location B?

A 10a.m. B 2am. C 6a.m. D 8a.m.

46. The diagram below represents a Foucault pendulum swinging freely for 8 hours.

The Foucault pendulum appears to gradually change its direction of swing due to Earth's

A orbit around the Sun B curved surface
C tilted axis D spin on its axis




47. 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.

270°

90°

240° : 120°

180°

How many hours was the lens kept open to create the star trails in this photograph?

A 1 hour B 6 hours C 3 hours D 4 hours




Base your answers to questions 48 and 49 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.
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48. On what date does the line separating day and night pass through Earth's North Pole, as
shown in this diagram?

A December 21 B January 21 C March 21 D June 21

49. What is the time of day at point X?

A 6am. B noon C 6p.m. D midnight

50. The apparent change in direction of a swinging Foucault pendulum is the result of the

A rotation of Earth B revolution of Earth
C tilt of Earth's axis D shape of Earth's orbit




51. What causes the Coriolis effect?

A Earth’s tilt on its axis

B the spin of Earth on its axis

C the orbital motion of the Moon around Earth
D the orbital motion of Earth around the Sun

Base your answers to questions 52 through 56 on the diagram below. The diagram represents the
Earth at a position in orbit around the Sun, the Sun's rays at solar noon, and the direction to
Polaris. Letters A through D represent positions on the Earth's surface.

Direction of Spin

52. A projectile is launched from a point near the North Pole toward the Equator. Which
diagram best represents the apparent path of the projectile, as viewed from the Earth?

A No B No C No D No,
l'% pO/e l.”h ""ole lmw7 pO/e .g,w7 '°0/e

53. Which date is represented by the diagram?

A March 21 B June 21 C September 23 D December 21




54.

55.

56.

S7.

Which position is receiving the Sun's rays from directly overhead at solar noon?
A A BB ccC DD

What is the latitude of position A?
A 232°N B 47°N C 662°N D 90°N

During one complete rotation of the Earth on its axis, which position receives the least
number of hours of daylight?

AA BB CC DD

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

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

A Orion has an eccentric orbit around Earth.

B Orion has an eccentric orbit around the Sun.
C Earth revolves around the Sun.

D Earth rotates on its axis.




58. The length of an Earth day is determined by the time required for approximately one
A Earth rotation

B Earth revolution
C Sun rotation

D Sun revolution

Base your answers to questions 59 and 60 on the diagram below, which represents the apparent
path of the Sun observed at four locations on Earth's surface on March 21. The present positions

of the Sun, Polaris, and the zenith (position directly overhead) are shown for an observer at each
location.
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59. Explain why the intensity of sunlight at noon on March 21 is greater at location C than at
the other locations.

60. State the approximate time of day for the observer at location B when the Sun is at the
position shown in the diagram.




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

Pisces
Pisces /L\/O T~

Pisces

mn

East West

Which motion is mainly responsible for this change in position?

A revolution of Earth around the Sun B rotation of Earth on its axis
C revolution of Pisces around the Sun D rotation of Pisces on its axis

62. The best evidence that Earth spins on its axis is the motion of

A tectonic plates B Polaris
C awind vane D aFoucault pendulum




Base your answers to questions 63 and 64 on the diagram below, which shows the angle of the
Sun’s noontime rays received at different Earth latitudes on May 1.

Earth on May 1

A A

A

Sun’s rays

A

A

A

A

63. Which changes can be expected to occur at 45° N over the next 30 days?

A The duration of insolation will decrease and the temperature will decrease.
B The duration of insolation will decrease and the temperature will increase.
C The duration of insolation will increase and the temperature will decrease.
D The duration of insolation will increase and the temperature will increase.

64. At which latitude can the noontime Sun be observed in the northern part of the sky?
A 0° B 30°N C 60°N D 90°N

65. Approximately how many degrees per day does Earth revolve in its orbit around the Sun?
Al° B 13° C 15° D 23.5°




66. The shaded portion of the map below indicates areas of night and the unshaded portion
indicates areas of daylight.

Arctic
Circle

} )
T F S S Y IS AU OO O R RO o e e s A
What day of the year is best represented by the map?
A March 21 B June 21 C September 21 D December 21

67. During which season in the Northern Hemisphere is the Earth closest to the Sun?

A spring B summer C fall D winter




Base your answers to questions 68 through 70 on the diagram below, which shows the altitude
and apparent position of the noontime Sun, as seen from various latitudes on Earth on a
particular day of the year. Letters A through D represent locations on Earth's surface.
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(Not drawn to scale)

68. Which lettered location will experience the shortest period of daylight during one Earth
rotation on this day?

A A BB cCC DD

69. Which season will begin at 41° N latitude, three months after the date represented by this
diagram?

A summer B fall C winter D spring

70. What is the altitude of the noontime Sun at the Equator on this date?
A 233 B 43 C 665 D 90




71. The diagram below, which represents a horizon in Pennsylvania, shows four positions of
sunrise,A, B, C, and D, on different days of the year.

North

West <—

Horizon l

At which position would sunrise occur on June 21?

AA BB cC DD

72. Which sequence of stars is listed in order of increasing luminosity?

A Spica, Rigel, Deneb, Betelgeuse

B Polaris, Deneb, 40 Eridani B, Proxima Centauri
C Barnard’s Star, Alpha Centauri, Rigel, Spica

D Procyon B, Sun, Sirius, Betelgeus

73. A Foucault pendulum appears to change its direction of swing because Earth

A is tilted on its axis B is spinning on its axis
C has a curved surface D has a density of 5.5 g/cm3




74. The arrows in the diagram below show changes in the direction of surface winds at four
lettered locations, A, B, C, and D, on Earth.

90° N

90° S

The arrow at which location correctly shows a deflection of the wind that could be due to
the Coriolis effect?

AA BB cCC DD




Base your answers to questions 75 through 77 on the diagram below, which represents Earth in
its orbit around the Sun. The position of Earth on the first day of each season is labeled A, B, C,
and D.
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75. Which diagram correctly shows the directions of Earth's revolution and rotation?

76. Which event is caused by Earth's revolution?

A the apparent shift in the path of a Foucault pendulum

B deflection of planetary winds to the right in the Northern Hemisphere
C the apparent rising and setting of the Sun

D different constellations observed in the night sky throughout the year

77. What is the approximate rate of Earth's revolution around the Sun?

A 1° per day B 1° peryear C 15°perday D 15° per year




78. Which diagram correctly shows the apparent motion of Polaris from sunset to midnight for
an observer in northern Canada?
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Base your answers to questions 79 and 80 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
79. The apparent change in the Sun’s position shown in the diagram is best explained by

A the Sun rotating at a rate of 15° per hour
B Earth rotating at a rate of 15° per hour
C the Sun’s axis tilted at an angle of 23%°

D Earth’s axis tilted at an angle of 23%°

80. This room is located in a building in Connecticut. On which side of the building is the
window located?

A north B south C east D west




Base your answers to questions 81 through 83 on the diagram below, which represents latitude
and longitude lines on Earth. Points A through E represent locations on Earth. Arrows represent
direction of rotation.

North Pole Prime Meridian (0°)
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81. At which location will the Sun reach the highest angle above the horizon at solar noon?
A A BE CC DD

82. Which location has the longest duration of insolation on December 21?
A A BB ccC DE

83. When the local time at location C is 3 p.m., the local time at location D is

A lpm. B 5p.m. C 3p.m. D 3am.




Solar noon

Base your answers to questions 84 through 86 on the diagram below, which represents a model
of the sky (celestial sphere) for an observer in New York State. The curved arrow represents the

Sun’s apparent path for part of one day. The altitude of Polaris is also indicated.

Polaris

East
84. Where is this observer most likely located?
A Massena

B Oswego
C Slide Mountain

D Mt. Marcy

85. On which date could this observation of the Sun’s apparent path have been made?
A March 21 B July 21 C October 21

D December 21

86. According to this diagram, what is the Sun’s altitude at solar noon?
A 23.5° B 42°

C 48° D 90°




Base your answers to questions 87 and 88 on

the map of the night sky below, which represents the apparent locations of some of the
constellations that are visible to an observer at approximately 40° N latitude at 9 p.m. in April. The
point directly above the observer is labeled zenith.
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87. Which motion causes the constellation Leo to no longer be visible to an observer at 40° N
in October?

A spin of the constellation on its axis

B revolution of the constellation around the Sun
C spin of Earth on its axis

D revolution of Earth around the Sun




" South

88. Which map best illustrates the apparent path of Virgo during the next 4 hours?
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89. On which day of the year does Connecticut have the fewest hours of daylight?

A April 21 B June 21 C October 21

D December 21

90. The planetary winds in Earth’s Northern Hemisphere generally curve to the right due to
Earth’s

A orbit around the Sun
C magnetic field

B spin on its axis
D force of gravity

91. Why do stars appear to move through the night sky at the rate of 15 degrees per hour?

A The Earth actually moves around the Sun at a rate of 15° per hour.

B The stars actually move around the center of the galaxy at a rate of 15° per hour.
C The Earth actually rotates at a rate of 15° per hour.

D The stars actually revolve around the Earth at a rate of 15° per hour.




92.

93.

94.

95.

Surface ocean currents curve to the right in the Northern Hemisphere because

A the Moon spins on its axis

B the Moon travels in an orbit around Earth
C Earth spins on its axis

D Earth travels in an orbit around the Sun

The diagram below shows an instrument made from a drinking straw, protractor, string,
and rock.

To
Astar
v

Look through ANK—————— —-Horizon
here

This instrument was most likely used to measure the

A distance to a star B altitude of a star
C mass of the Earth D mass of the suspended weight

The lowest surface air temperatures in the Southern Hemisphere usually occur during the
month of

A January B April C July D October

Which motion causes the constellation Orion to be visible at midnight from New York State
in winter but not in summer?

A rotation of Earth B rotation of Orion
C revolution of Earth D revolution of Orion




96. Which event is a direct result of Earth's revolution?

A the apparent deflection of winds

B the changing of the Moon phases

C the seasonal changes in constellations viewed in the night sky
D the daily rising and setting of the Sun

97. The diagram below shows the apparent daily path of the Sun, as viewed by an observer at a
certain latitude on three different days of the year.

June 21
Q

March 21
@

Dec 21
O

Observer
South (-----N\---mm e N BN ) North

East Sunrise

At which latitude were these apparent Sun paths most likely observed?

A 0° B 23.5°N C 43°N D 66.5°N




98. 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.

Arctic Circle

(Not drawn to scale)

Which location represents March 21?
A A BB CC DD

99. Which location on the Earth would the Sun's vertical rays strike on December 21?

A Tropic of Cancer (233° N) B Equator (0°)
C Tropic of Capricorn (233° S) D South Pole (90° S)

100. To a nighttime observer on Earth, how many degrees do the stars appear to move around
Polaris in 3 hours?

A 60° B 45° C 3° D 15°


























































































































































