
Base your answers to questions 1 through 3 on the graph below and on your knowledge of Earth
science. The graph shows the observed water levels, in feet (ft), for a tide gauge located at Montauk,
New York, on the easternmost end of Long Island, from January 24, 2008 to noon on January 25,
2008.

A) changes in wind velocity produced by coastal storms
B) changes in magnetic orientation of the North American Plate
C) Earth's revolution and the distance from the equator
D) Earth's rotation and the gravitational pull of the Moon

1. What causes the water-level variation pattern shown by the graph?

A) cyclic and predictable B) cyclic and not predictable
C) noncyclic and not predictable D) noncyclic and predictable

2. These changing water levels at Montauk can best be described as

A) 1.2 ft B) 1.6 ft C) 2.2 ft D) 2.6 ft

3. What was the height of the water above average low tide level at noon on January 24?



A) B)

C) D)

4. The diagram below represents four positions of the Moon, labeled A through D, as it orbits Earth.

Which diagram best represents the sequence of Moon phases, as seen by an observer in New York
State, when the Moon travels from position A to position D in its orbit around Earth?

A) High tides at A and B; low tides at C and D
B) high tides at B and D; low tides at A and C
C) high tides at A and C; low tides at B and D
D) high tides at C and D; low tides at A and B

5. The diagram below represents Earth and the Moon as
viewed from above the North Pole. Points A, B, C,
 and D are locations on Earth's surface.

According to the diagram, where will high ocean tides
and low ocean tides most likely be located?



6. Base your answer to the following question on the graph below and on your knowledge of Earth
science. The graph shows changing ocean water levels, over a 3-day period, at a shoreline location at
Kings Point, New York on Long Island.

A) 6 a.m. B) 11 a.m. C) 6 p.m. D) 11 p.m.

Based on the graph, the first low tide on December 26 occurred at approximately



A) B)

C) D)

7. The diagram below shows Earth in orbit around the Sun, and the Moon in orbit around Earth. M1 and
M2 indicate positions of the Moon in its orbit where eclipses might be seen from Earth.

Which table correctly matches each type of eclipse with the orbital position of the Moon and the cause
of each eclipse?

Base your answers to questions 8 and 9 on the passage below and on your knowledge of Earth
Science.

Supermoon Eclipse

     On September 27, 2015, a rare total lunar eclipse of a supermoon occurred. A supermoon
occurs when the entire lighted half of the Moon faces Earth (full Moon phase) and the Moon is at
its closest point to Earth in its orbit. At this time, the Moon will appear 14% larger and 30%
brighter than normal. Supermoon events are rare, but a total lunar eclipse during a supermoon is
even more rare. There have been only six total supermoon lunar eclipses since 1900. The next one
will not happen until 2033.

A) 15 days B) 27.3 days C) 29.5 days D) 365 days

8. The time it took for the Moon to go from this supermoon to the next full moon phase was



A) A B) B C) C D) D

9. The diagram below represents the Moon in four positions, A through D, in its orbit around Earth.

At which position in its orbit was the Moon located during the 2015 supermoon total lunar eclipse?

Base your answers to questions 10 and 11 on the diagram below and on your knowledge of Earth
science. The diagram represents the Moon at different positions, labeled A, B, C, and D, in its orbit
around Earth.

A) B) C) D)

10. During which Moon phase could an observer on Earth see a lunar eclipse occur?

A) A and B B) B and C C) C and A D) D and B

11. At which two Moon positions would an observer on Earth most likely experience the highest high
tides and the lowest low tides?



A) 4:40 a.m. B) 5:40 a.m.
C) 4:40 p.m. D) 5:40 p.m.

12. The table below shows the times of ocean high tides
and low tides on a certain date at a New York State
location.

At approximately what time on the following day
did the next high tide occur at this location?

Base your answers to questions 13 through 15 on the diagram below and on your knowledge of Earth
science. The diagram represents eight numbered positions of the Moon in its orbit around Earth.

A) 1 B) 5 C) 3 D) 7

13. A solar eclipse might be observed from Earth when the Moon is at which position?

A) the Moon's rotation and Earth's rotation
B) the Moon's revolution and Earth's rotation
C) the Moon's rotation and the Sun's rotation
D) the Moon's revolution and the Sun's rotation

14. Which two motions cause the Moon to show a complete cycle of phases each month when viewed
from New York State?



A) B) C) D)

15. Which phase of the Moon will be observed in New York State when the Moon is at position 8?

Base your answers to questions 16 through 18 on the graph below and on your knowledge of Earth
science.

The graph shows the tidal range (the difference between the highest tide and the lowest tide) recorded
in Minas Basin, Nova Scotia, during November 2007. The phase of the Moon on selected days is
shown above the graph. The dates that the Moon was farthest from Earth (apogee) and closest to Earth
(perigee) are indicated under the graph.

A) December 9 B) December 14 C) December 17 D) December 24

16. The next first-quarter Moon after November 17 occurred closest to

A) apogee and a new-Moon phase B) apogee and a full-Moon phase
C) perigee and a new-Moon phase D) perigee and a full-Moon phase

17. The highest high tides and the lowest low tides occurred when the Moon was near

A) 11 m B) 2 m C) 13 m D) 15 m

18. The tidal range on November 8 was approximately



Base your answers to questions 19 and 20 on the diagram below and on your knowledge of Earth
science. The diagram represents the Moon in eight positions, A through H, in its orbit around Earth.

A) 2.2 d B) 27.3 d C) 29.5 d D) 365.26 d

19. How many days are required for the Moon to complete a cycle of phases from the new Moon position
represented in the diagram to the new Moon the following month?

A) A B) E C) C D) G

20. When a solar eclipse is viewed from Earth, the Moon must be located at orbital position



A) B)

C) D)

21. The diagram below shows the Moon at one position in its orbit around Earth. Letter Xindicates the
location of an observer in New York State.

Which phase of the Moon will the observer see when the Moon is at the position shown in its orbit?



A) B)

C) D)

22. The diagram below represents a total solar eclipse as seen from Earth.

Which diagram correctly represents the relative positions of the Sun (S), Earth (E), and the Moon (M)
in space during a total solar eclipse? [The diagrams are not drawn to scale.]



A) B)

C) D)

23. The diagram below shows the relative positions of Earth and Mars in their orbits on a particular date
during the winter of 2007.

Which diagram correctly shows the locations of Earth and Mars on the same date during the winter of
2008?



A) 12:15 p.m. on the same day
B) 6:30 p.m. on the same day
C) 12:45 p.m. on the following day
D) 7:00 a.m. on the following day

24. A high tide occurred at 6:00 a.m. at a beach on Long
Island. The next high tide at this same beach would
occur at approximately

Base your answers to questions 25 through 27 on the diagram below, which shows positions of the
Moon in its orbit and phases of the Moon as viewed from New York State.

A) The Moon does not rotate as it revolves around Earth.
B) The Moon's period of rotation equals Earth's period of rotation.
C) The Moon's period of rotation equals Earth's period of revolution around the Sun.
D) The Moon's period of rotation equals the Moon's period of revolution around Earth.

25. Which statement best explains why the same side of the Moon is viewed from Earth as the Moon
goes through its phases?

A) new Moon B) first quarter C) full Moon D) last quarter

26. During which Moon phase might a solar eclipse be viewed on Earth?

A) 7 d B) 15 d C) 29.5 d D) 365.26 d

27. Approximately how many days occur between the Moon's first-quarter phase and the Moon's
last-quarter phase?



Base your answers to questions 28 through 30 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.

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

A) The Sun is composed mostly of gases.
B) The Sun's gravity influences more planets.
C) The Moon has a greater mass.
D) The Moon is much closer to Earth.

28. Why does the Moon's gravity have a greater effect on Earth's ocean tides than the Sun's gravity?

A) rate of rotation is 15° each hour
B) orbit is inclined to Earth's orbit
C) period of revolution is 27.3 days
D) period of rotation and period of revolution are the same

29. Eclipses do not occur every month because the Moon's

A) August 6 B) August 10 C) August 16 D) August 22

30. On which date will the next first-quarter Moon phase occur?



A) B)

C) D)

31. 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?
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